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ABSTRACT

Background The 2022 African Cup of Nations (AFCON) took place in Cameroon from January 9th to February 5th, 2022, including Garoua in
the north. We aimed to measure the impact of this event on the local COVID-19 epidemic given the implementation of a preventive strategy
based on a health pass.

Methods All players, staff and fans involved in the AFCON event were screened with PCR tests. Symptomatic cases were also continuously
monitored in the general population and screened for variants of concern. Daily numbers of confirmed cases were compared to neighboring

countries numbers retrieved from a public domain source.

Results In total, 1479 and 2481 tests were performed in the general population and on asymptomatic AFCON attendees, respectively. From
the latter, 12.5% were PCR-positive; 97 % were infected with Omicron, with no significant difference compared to the passive program
(G-test, P value = 0.162). Surveillance indicated the AFCON did not increase the number of symptomatic PCR-positive cases in the general

population compared to neighboring countries.

Conclusions Though the COVID-19 epidemic was fueled by asymptomatic cases infected with the Omicron variant at the time, the

non-therapeutic preventive measures implemented for AFCON mitigated an increase in the epidemic in the local population.

Keywords COVID-19 outdoor event, transmission,

Introduction

The 2022 African Cup of Nations (AFCON) soccer event
took place in Cameroon from January 9th to February 5th,
2022, in the midst of the COVID-19 pandemic. This 4-week
outdoor mass event gathered tens of thousands of people
from the entire continent at the time when the SARS-CoV-
2 Omicron variant emerged. The contest was held in five
cities in Cameroon, including Garoua, an urban area with
360 000 inhabitants in the north of the country. The stadium
in Garoua has a capacity of 25 000 seats.

Mass gathering events have been identified as high-risk
venues for SARS-CoV-2 transmission, with evidence of trans-
mission from asymptomatic carriers! by airborne droplets.2
Thus, in an effort to limit local social and economic con-
sequences, most events were banned at an early stage of
the pandemic to prevent the spread of SARS-COV-2. Over

time, comprehensive and efficient prevention strategies were
progressively implemented for outdoor® and indoor events,
such as the use of antigen-detecting rapid diagnostic tests, the
compulsory wearing of medical masks, social distancing and
optimized ventilation.*>

During the pandemic, the containment prevention policy to

prevent the spread of COVID-19 in Cameroon was based on
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international travel restrictions (entry restrictions and testing),
hand hygiene, social distancing, quarantine and treatment
of confirmed cases; a lockdown was not implemented in
the country. As part of the national strategy to control the
COVID-19 epidemic, symptomatic cases in the general pop-
ulation were tested by RT-PCR in accordance with the World
Health Organization (WHO) guideljnes.(’

The city of Garoua, a regional capital of Cameroon
situated close to the border with Nigeria, was the only city in
the north of the country to host AFCON matches that posed
a risk of multiple gatherings. The Public Health Emergency
Operations Center (COUPS) approved and implemented
guidelines from the Ministry of Health that involved strict
non-therapeutic measures addressed to the local population
and visitors. These measures included mandatory mask
wearing, social distancing and containment and isolation
measures for infected persons. In addition, thanks to the
country’s last 2 years of experience during the COVID-19
pandemic, a well-functioning system for surveillance and
response during this mass-gathering was implemented before
the AFCON competition began.

The present study aims to describe the impact of the
AFCON event on the local COVID-19 epidemic in the con-
text of the implementation of a preventive strategy that
included a health pass.

Materials and methods

Settings and participants

The ‘Centre Pasteur du Cameroun annexe de Garoua’
(CPCAG) is the reference laboratory for molecular diagnosis
of viral infections in northern Cameroon. This virology
laboratory has been involved in the diagnosis of COVID-
19 since the beginning of the pandemic in March 2020.
As part of the national strategy to control the COVID-19
epidemic, symptomatic cases in the general population were
tested by RT-PCR. RT-PCR testing was routinely performed
for diagnosis and follow-up of COVID-19 among individuals
with symptoms of COVID-19 or influenza in the general
population and for all travelers to the country. We report
here the data on the RT-PCR results from November 2021 to
March 2022; this period included the AFCON event hosted by
Cameroon from January 9th to February 5th, 2022, including
five matches in the city of Garoua.

Prevention protocol
The prevention measures were implemented by the COUPS:
for the entire population of Cameroon, mandatory mask

wearing and, in case of a positive test, isolation for at least

7 days and until a negative test; for all travelers arriving and
departing at airports and border crossings, a negative test
within <72 hr; access to the stadium and fan zones during
the AFCON was subject to the presentation of a health pass
by both competing teams and spectators. All staff, players
and spectators had to undergo either a rapid detection test
(RDT) or a PCR test. For fully vaccinated people, the health
pass has a validity of 1 week. Unvaccinated participants had
to systematically present a negative diagnostic test performed
within the previous 24 hr. RT-PCR tests were mandatory for
all players, officials, ball boys and referees; an antigen test
was sufficient for individuals in the bleachers and fan zones.
Individuals who received a positive test were requested to self-
quarantine for a period of 7 days. The health passes were man-
aged in a secure digital centralized national web application set
up by the Ministry of Health that recorded each individual’s
tests and vaccination doses. The health pass strategy was not
applicable to members of the local population who did not
attend AFCON. Hand-washing facilities with hydroalcoholic
gel were scattered in and around the stadium/fan zones.

Data from neighboring countries

To assess the impact of the AFCON contest on SARS-CoV-
2 transmission, it is necessary to compare the passive testing
figures to an unrelated control setting. As no specific data are
available for cities in Cameroon that did not host the AFCON
contest, we used data from neighboring countries as a proxy.
We extracted data on the numbers of confirmed cases from
the public domain using the WHO website (https://covid19.
who.int/data). Gabon and Nigeria were the only neighboring
countties for which sufficient data are available, i.e. the num-
ber of cases reported at least two time points per week and
>10 000 new cases during the study period.

SARS-CoV-2 diagnostics

RNA was extracted from nasal swab specimens (QIAamp
Viral RNA Mini Kit; Qiagen), and COVID-19 diagnosis
was performed at CPCAG using a validated RT-PCR assay
(Sansure Biotech) provided by the COVID-19 National Coot-
dination Organization headed by the Cameroon Ministry of
Health on an ABI QuantStudio™ 7 Flex system real-time
PCR system (Thermofisher Scientific). Tests with Ct values
for the target genes below or equal to 36 were considered
positive.

Variant screening
PCR-positive specimens with Ct values below 30 were
selected for further variant of concern screening. Variant

detection and characterization were performed using the
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Table 1 Number of PCR tests, positivity rate and characteristics of individuals involved in the passive testing program in Garoua city from 1 November
2021 to 31 March 2022, and active AFCON testing program at Garoua from January 3rd to February 1, 2022

Passive testing AFCON testing
Number of tests 1479 2481
Symptomatic 1231 0
Asymptomatic 248 2481
Positive tests
Number 266 309
% 18 12.5
Median age (y) 38 34.5
Gender ratio (H/F) 1.1 2.8
SNPsig® SARS-CoV-2 assay (EscapePLEX, NOVACYT i 1
PrimerDesign Ltd, UK) following the manufacturer’s instruc- . R .
tions. This assay enables simultaneous disctiminatory iden- . ; Negatie
tification of four clinically significant mutations (E484K, ﬁ * W Posiive &
K417N, K417T and P681R), together with confirmation of a g 80 s 20%%
SARS-CoV-2 positive sample. The combination of these four E \ %
mutations allows detection and discrimination of the Alpha, = a0 B N 10%
Beta, Gamma, Delta and Omicron variants of SARS-CoV-2. N N

Data analysis

Data analysis was performed using the Tidyverse package of
R language.” G-tests were used to examine the significance
of the differences in the proportion of variants between the
passive routine screening program for the general popula-
tion and travelers and the active screening program for the
AFCON. Plots of the weekly number of cases were cre-
ated using non-parametric local polynomial regression Locally

Estimated Scatterplot Smoothing (LOESS).

Results

Based on the national strategy for COVID-19 epidemic con-
trol, symptomatic cases in the general population and all
travelers were subjected to RT-PCR testing. Of the 1479
tests performed in Garoua city during this passive screening
program from 1 November 2021 to 31 March 2022, 1231 were
from symptomatic persons, and 266 (18%) were positive. The
median age of the suspected cases was 38 yeats old (Table 1).
The testing period reported in this study encompasses the
2 months preceding and the 2 months after the AFCON
competition to capture the evolution of the dynamics of the
epidemic in Cameroon.

During the time period of the active AFCON screening
program for individuals who were required to take a PCR
test to obtain a health pass (i.e. players, journalists, officials

janv. 03 janv. 10 janv. 17 janv. 24 janv. 31 févr. 07
Date

Fig. 1 Number of RT-PCR tests conducted per week during the active
AFCON screening program from January 3 to February 1, 2022. The black
bar represents the number of positive RT-PCR tests (left axis). The dashed line
represents the proportion of positive tests (right axis). The black horizontal
bar indicates the time period of the AFCON.

and all spectators), 12.5% (7 = 309) of 2481 tests performed
were PCR-positive. All of the tested individuals were asymp-
tomatic. The median age of the positive cases was 34.5 years
old, significantly lower than the median age of the positive
cases in the passive screening program (Wilcoxon test P
value = 0.0006). A week before the beginning of the AFCON
contest, the active screening program detected a positivity rate
of 26%, which decreased to 12% in the first week, then stayed
below 1% for the next 3 weeks until the end of the AFCON
(Fig. 1).

The number of symptomatic cases increased during the
last quarter of 2021 due to the emergence of the Omicron
variant.® The positivity rate for the passive testing program
among the local population of Garoua was 58% in eatly
January 2022, at the time the active testing for the AFCON
began. Both the positivity rate and number of cases in the
passive testing program steadily declined during the period of
the contest; the rate of positivity was 28% in Week 1, 6% in
Week 2 and remained at 0% until the AFCON ended. The
number of PCR-positive cases was 64 in the week before the
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Fig. 2 Number of RT-PCR tests per week in the passive testing program for
the general population of Garoua from 1 November 2021 to 31 March 2022.
Bars show the number of RT-PCR tests (left axis): black sections represent the
number of positive tests and gray sections represent the number of negative
tests. The dashed line shows the proportion of positive tests (right axis). The
black horizontal bar indicates the time period of the AFCON.

contest, 15 in the first week, three in the second week, three
in the third week, zero in the last 2 weeks of the contest and
zero during the 3 weeks after AFCON ended (Fig. 2). Indeed,
by the end of February, the baseline number of cases and the
positivity rate returned to the same levels as prior to the event
(Fig. 2) and remained low until the end of our study period in
March 2022.

Omicron was the predominant variant in both the passive
testing program among the general population of Garoua and
the active AFCON testing program. Real-time PCR showed
86% of the strains detected during the period of the AFCON
belonged to the Omicron variant, similarly to other areas in
the world (1). Further whole genome sequencing revealed that
the uncalled variants in RT-PCR were all Omicron, exclusively
clade 21K (data not shown). Thus, Omicron has been the
main variant circulating in Garoua since December 2021,
similarly to the rest of Cameroon and the African continent.”
During the period that active screening was conducted, Omi-
cron represented 97% of SARS-CoV-2 strains detected in the
passive and active screening programs. Furthermore, there
was no significant difference in the proportions of variants
detected by the passive and active screening programs (G-test,
P value = 0.162; Supplementary Table 1).

Datasets on the daily numbers of confirmed cases of
COVID-19 from neighboring countries were retrieved from
the public domain source of the WHO website.!” Of the
seven countries neighboring Cameroon, we only selected
the countries that published data at least twice per week
and reported at least 10 000 new cases over the period of
interest for this study (November 2021 to March 2022),
namely, Gabon and Nigeria. The locally weighted running line
smoother to the fit for the point-by-point weekly numbers of
cases was plotted using LOESS method (Fig. 3). The data used

to plot this graph are listed in Supplementary Table 2. The
maximum peak number of cases of COVID-19 in Garoua
was observed in the week of Januaty 3, 1 week ahead of the
contest. The maximum peak number of cases was observed
during the week of December 20 in Nigeria and the week
of December 27 in Gabon. The interval between the peak
maxima of the three settings either reflects a true difference
in the spread of the pandemic or is due to differential delays in
the data reporting process. Taking these maxima as reference
points, the number of cases in Garoua, Nigeria and Gabon
had fallen to 23%, 55% and 73%, respectively, 1 week later; to
5%, 39% and 41% 2 weeks later; to 5%, 23% and 36% 3 weeks
later (the week of the last AFCON match in Garoua); to 0%,
11% and 18% 4 weeks later; and to 0%, 8% and 20% 5 weeks
later, after the AFCON had ended. Overall, the decline in the
number of cases was similar between the three geographical
contexts.

Discussion

The AFCON contest in Cameroon attracted tens of thou-
sands of visitors. AFCON was held in the midst of the
COVID-19 pandemic and represented a major public health
challenge, especially as the event occurred when the SARS-
CoV-2 Omicron variant was emerging. The city of Garoua
hosted five matches in the 4-week contest. A variety of non-
therapeutic measures were employed to mitigate the transmis-
sion of the virus: a health pass was required to access the sta-
dium, consisting of a negative SARS-CoV-2 test, either RDT
or RT-PCR, within <24 hr, or within 1 week if vaccinated.
Quarantine was mandatory for all individuals who obtained a
positive COVID-19 test.

Main findings of this study

The active screening program that was established for the
health pass system detected a positivity rate of 12.5% based
on PCR tests of AFCON visitors and attendees. This rate
certainly reflects a proxy for the attack rate in the general
population of Garoua city during January and February 2022,
considering the entire population was at risk of infection.
However, none of the 309 individuals who tested positive in
the active screening program had any symptoms, and none
of the individuals who tested negative reported any symp-
toms. Asymptomatic PCR-positive cases constitute a reset-
voir for the silent transmission of COVID-19 within the
local population.“ However, the number of positive tests
steadily decreased during the period of the contest, both
among visitors and in the local population. Indeed, the weekly
proportions of PCR-positive tests were 58% and 26% among
visitors and the local population, respectively, before the first
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Fig. 3 Locally estimated scatterplot smoothing of the number of cases of
COVID-19 reported in Garoua (solid line, right axis) and the neighboring
countries (long dash line, left axis) Nigeria (a) and Gabon (b). The black
horizontal bar indicates the time period of the AFCON.

match, and these rates dropped continuously during the fol-
lowing four weeks. The incubation time of Omicron, the
circulating variant at that time (Supplementary Fig. 1 and
Supplementary Table 1), is 3.6 days, and 90% of symptoms
appear within 7 days after infection.!” Thus, the follow-up
period of this study would have detected any putative rise in
cases in the local population due to the AFCON. Therefore,
we conclude that the exogeneous inflow of individuals with

COVID-19 associated with the AFCON did not trigger an
increase in the number of PCR-positive cases in the local
population.

As there is a lack of data from inside Cameroon as a
compatison for these figures as denominators, we used data
detived from sources in the public domain. Sufficient data
were available for two neighboring countries, Nigeria and
Gabon, to perform a robust comparison. While the peak
maximal numbers of cases were observed on different dates
in each of the three regions, the numbers of cases declined
in a similar manner in all three countties, to 0% in Garoua,
8% in Nigeria and 20% in Gabon after the end of the event.
These data strongly suggest that the AFCON contest did
not significantly increase the number of symptomatic cases
of COVID-19 in the general population of Garoua either
during AFCON or in the subsequent seven weeks compared
to neighboring countries with no such mass gathering events.

What is already known on this topic

Due to the mode of transmission of SARS-CoV-2 virus
through airborne droplets,2 mass gathering events have been
identified as high-risk venues. While the risk of SARS-CoV-2
transmission for indoor events has been documented, 1314
data for outdoor events are scarce.”>'>1% As the pandemic
progresses, preventive measures, such as Ag-RDT screening,
mask-wearing, social distancing, vaccination and optimized

> were progressively implemented for outdoor’

ventilation®
and indoor events. However, despite their effectiveness, these
measures do not completely suppress SARS-CoV-2 transmis-

sion.!®

What this study adds

Overall, this study indicates that the non-therapeutic mea-
sures implemented for the AFCON, including a health pass
supported by a digital app and mandatory regular diagnostic
testing, successfully mitigated the risk of enhanced SARS-
CoV-2 transmission in Garoua. Thus, the AFCON event did
not affect the dynamic of the epidemic in this region in terms
of the number of cases or the circulating variants.

Limitations

From this study, it is difficult to deconvolve the relative impot-
tance of non-therapeutic measures, protective immunity from
a previous infection and vaccination with the observed epi-
demic trends. By the end of 2021, Cameroun had reported a
cumulative total of 109 666 confirmed cases in a population
of over 27.2 million. This figure is certainly underestimated, as
testing among the general population was based on a passive
process. The national vaccination rate at the end of 2021 was
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3% for at least one dose, which is infetior to the vaccination
rates of 6.5% and 16.5% for the neighboring countries of
Nigeria and Gabon, respectively.17 Thus, the low levels of
acquired immunity among the population of Cameroon were
far from sufficient to prevent a surge in the epidemic, given
the low rate of cross-neutralization against Omicron, the
predominant variant circulating at that time, which frequently
reinfected individuals with a previous history of COVID-19
worldwide, -2

In conclusion, despite the fact that the epidemic was fueled
by asymptomatic cases infected with the Omicron variant
ahead of the event and the AFCON attracted hundreds
of PCR-positive individuals, the event did not result in an
increase in the number of symptomatic or asymptomatic
PCR-positive COVID-19 cases in the Garoua region as ade-
quate preventive measures were implemented.
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