Original article

COVID-19 in Nigeria: account of epidemiological events, response,

management, preventions and lessons learned
Henshaw Uchechi Okoroiwu"", Christopher Ogar Ogar’, Glory Mbe Egom Nja’, Dennis Akongfe Abunimye*, Regina
Idu Ejemot-Nwadiaro’

Abstract

Introduction After the World Health Organization declared COVID-19 a pandemic, a hand full of
cases and deaths have been recorded globally, Nigeria inclusive.

Methods A retrospective analysis of the COVID-19 weekly disease update report by the Nigeria
Centre for Disease Control (NCDC) covering February 29, 2020 (Week 9) and March 28, 2021 (Week
12) was adopted for this study. Data were curated from the NCDC database.

Results As of March 28, 2021, Nigeria is the 5® most affected African country and the 77" most
affected country globally with 162,593 COVID-19 cases and 2,048 COVID-19 related deaths. COVID-19
has been reported in all 36 States and the Federal Capital Territory. However, Lagos has remained the
epicenter of the pandemic accounting for 35.4% of the pandemic in Nigeria while Kogi State is the least
affected State (0.003%). The trend showed male predilection while the age bracket 35-39 years was the
most affected. The attack rate was found to be 78.8 per 100,000 of the population while the cumulative
death per 100,000 of the population was found to be 1.0. The case fatality rate was found to be 1.30.
Approximately 1,778,105 COVID-19 tests have been performed while 923,623 doses of vaccine have
been administered.

Conclusions COVID-19 has been reported in all states in Nigeria as well as the Federal Capital
Territory with many of the cases involving males. The case trend showed a bimodal form indicating a
second wave occurrence. Nigeria government has initiated some combative measures as well as vaccine

initiation.
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Introduction

The inception of the COVID-19 pandemic
has precipitated a dramatic loss of human life
globally and had posed an inestimable obstacle to
public health, food security, and economic
impact. The socio-economic impact has been
devastating as tens of millions of people are at the
risk of slipping into extreme poverty with nearly
3.3 billion global workforce at the risk of losing
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their job." The public health impact includes
disruption in the medical supply chain, blood
transfusion services, diagnosis and management
of chronic diseases.”” The global epidemiological
indices as of August 26, 2021, showed
213,752,662 confirmed cases with the African
Region being the 6™ most affected region among
the World Health Organization (WHO) regions
behind the Region of Americas, Europe, South
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East Asia, Eastern Mediterranean, and Western
Pacific.® Nigeria like other African countries has
had its own share of the impact of the pandemic.
Epidemiological indices as of August 26, 2021,
showed 188,880 confirmed cases and 2,288
deaths in Nigeria.® In Nigeria, the pandemic and
the ensuing lockdown/border closure have
impacted the food system, economic activities,
and poverty. Nigeria was faced with declining
remittance and export demand: GDP fell by 23%
during the lockdown, while the Agricultural food
system fell by 11% owing to restriction on food
services.” However, Nigeria has put up response
and preventive measures to combat the pandemic
since the detection of the initial case reported on
February 27, 2020.

This present article is aimed at describing the
current situation of COVID-19 in Nigeria, the
combative measures and lessons learned, one year
after the first case.

Methods

Study design

We conducted a retrospective analysis of
Nigeria Centre for Disease Control (NCDC)
surveillance data reported weekly from week 9
(February 29, 2020), which marked the inception
of the pandemic in Nigeria, until week 12 of the
following year (March 28, 2021).

Study setting

Nigeria is a country in the West African
region. Administratively, Nigeria is divided into
six geopolitical zones comprising 36 states and
the Federal Capital Territory. All 36 states and
the Federal Capital territory have reported
COVID-19 cases and COVID-19 related deaths

from the inception of the pandemic.

Data collection

Epidemiological indices of COVID-19 from
February 29, 2020, to March 28, 2021 (week 9,
2020 - week 12, 2021) were downloaded from the
official update database of the Nigeria Centre for
Disease Control (NCDC).® The data were
exported to SPSS for analysis. The confirmed
cases and deaths were extracted directly while the
fatality rates were computed. Also, data were

ii.

iii.

iv.

extracted from the WHO weekly report within
the same period of this study.’

Definition of terms

Confirmed cases/cumulative  confirmed
cases: This refers to the total number of
confirmed COVID-19 cases within the period
of study. It is represented as frequency.
Deaths/cumulative deaths: This refers to the
total number of deaths that resulted owing to
COVID-19 infection within the study period.
It is represented as frequency.

Percentage of deaths: This refers to the
proportion of COVID-19 deaths recorded in a
particular State to the cumulative deaths
recorded in all the States assessed within the
study period. It is represented in percentage.
Attack rate / Attack rate per 100,000 of
population: The index refers to the number
of persons infected with COVID-19 per
100,000 of the country’s population. It is
represented as frequency per 100,000 of
population.

Case fatality rate: It refers to the proportion
of cumulative deaths
state/country to the cumulative confirmed
cases. It is represented in percentage.

recorded in a

Statistical analysis

Data were curated and analyzed using SPSS
Epidemiological
represented in frequencies and proportions.
Daily trends of epidemiological indices were
represented in trend line-graph.

version 22. indices were

Results

Origin and incidence case

On February 27, 2020, Nigeria recorded its
first confirmed case of COVID-19, which was a
44-year-old Italian Citizen who had arrived in
Murtala Mohammed Airport,
Lagos, Nigeria at about 10 pm on February 24,
2020, via a Turkish airline from Milan Italy. He
subsequently travelled to his company site in
Ogun State on February 25, 2020. On 26™
February of same the year, he presented at the
staff clinic in Ogun State and there was a high
index of suspicion by the managing physician. He
was referred to Infectious Disease Hospital (IDH)

International
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Lagos and COVID-19 was confirmed on 27%
February.'® This observation placed Nigeria
second on the line of inception of the COVID-19
incident case, second to Algeria that reported her
index case on February 25, 2020. The initial cases
were mostly with overseas origin. However,
Nigeria COVID-19 has progressed to community
transmission.

Epidemiological trend/evolution

Figure la shows the weekly report of the
COVID-19 epidemic in Nigeria within the study
period. There was a progressive increase in the
number of confirmed cases from week 9
(February 29, 2020) when the index case was
reported, until it peaks in week 26 (June 21-27,
2020) and subsequently started to decrease again
until week 43 (October 19-25, 2021) where the
lowest incidence of the pandemic was recorded
within that period. The case incidences were
almost stable from week 44 (October 26 -
November 1) to week 48 (November 23 - 29,
2020). The incidence of COVID-19 cases then
rose from week 49 (November 30 - December 6,
2020) until they peaked again at week 3 of the
following year (January 18 - 24, 2021) which
recorded the allround highest case count
(11,179) throughout the pandemic. However,
after week 3, the reported number of cases started
to decline until the time of this report (Week 12:
March 22-28, 2021).

Figure 1b shows the weekly trend of COVID-
19 related deaths within the studied period. Just
like the case of COVID-19 morbidity, data from
COVID-19 mortality were also bimodal with
peaks at week 25 (June 14 - 20, 2020) and week
6 of the subsequent year (February 8 - 14, 2021).
Results however, showed a decline in COVID-19
related deaths after week 6 until the time of this
report.

Figure 2 shows the weekly trend of the case
fatality rate of COVID-19 in Nigeria. The case
fatality rate fluttered; it rose from the inception
of the pandemic and continued to flutter within
0 (minimum value) observed in the first week of
the pandemic (Week 9) and 5.66 (maximum
value) recorded within week 15 (April 7 - 11,
2020).

Morbidity

Since the inception of the index case until
March 28, 2021, Nigeria recorded a total of
162,593 confirmed COVID-19 cases (Table 1).
Stratification by states showed that Lagos State,
Federal Capital Territory, Plateau State, Kaduna
State, Rivers State, and Oyo State recorded the
highest number of confirmed cases. Lagos State is
the epicenter of the pandemic and accounted for
approximately 35.4% (n=57,581) of all the
COVID-19 cases (Table 2). Figure 3 shows the
geographical representation of morbidity by
states.

Demographic consideration showed that
males were more affected than women, while the
age bracket 25-39 years was the most affected.
Specifically, those within the age bracket 35-39
years constituted the majority of the male
COVID-19 morbidity while those within the age
bracket 25-29 years constituted the bulk of the
female COVID-19 morbidities (Figure 4).

Mortality

The total number of deaths due to COVID-
19 in Nigeria from the time of the index case
until March 28, 2021, was 2,048 (Table 1).
Stratification of mortality by states showed Lagos,
Edo, FCT, Oyo, Kano, and Rivers as the most
affected with COVID-19  related deaths
accounting for 21.43%, 9.03%, 7.62%, 6.00%,
5.37%, and 4.88% of all COVID-19 deaths in
Nigeria (Table 2).

Demographic stratification showed male
preponderant death relating to COVID-19 within
the age range of >45 years (Figure 4).

Case fatality rate

The average case fatality rate of COVID-19
from the inception of the index case until March
28, 2020, is 1.30 (Table 1). The results further
showed that Kogi, Cross River, Edo, Kebbi,
Jigawa and Zamfara States had the top six case
fatality rates in Nigeria with relation to COVID-
19 deaths (Table 2).

Recoveries
Documented data showed that there were

150,308 documented recoveries from COVID-19
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Figure 2. Trend of weekly report of COVID-19 case fatality report in Nigeria
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Table 1. Summary of epidemiological indices of COVID-19 pandemic in Nigeria from week 9 (February
29, 2020) to week 12 (March 28, 2021)

Epidemiological indices Frequency
Cumulative confirmed cases 162,593
Cumulative recoveries 150,308
Cumulative deaths 2,048
Total active cases 10,237
Attack rate per 100,000 of population 78.8
Cumulative deaths per 100,000 of population 1.0
Case fatality rate 1.3
Total tests performed 1,778,105
PCR 1,608,186 (90.4%)
RDT 169,919 (9.6%)
Total dose of vaccines administered 923,623
Vaccine approved for use AstraZeneca/Oxford vaccine

PCR - polymerase chain reaction; RDT - rapid diagnostic test.

Table 2. Stratification of COVID-19 data in Nigeria by state from week 9 (February 29, 2020) to week 12
(March 28, 2021)

State No. of cases % of cases  No. of deaths % of deaths  CFR  No. of tests
Lagos 57,581 35.41 439 21.43 0.76 428,499
FCT 19,617 12.06 156 7.62 0.75 242,845
Plateau 9,024 5.55 57 2.18 0.63 66,908
Kaduna 8,914 5.48 65 3.17 0.73 77,538
Rivers 6,909 4.25 100 4.88 1.45 160,199
Oyo 6,838 4.20 123 6.00 1.80 56,286
Edo 4,875 3.00 185 9.03 3.79 33,739
Ogun 4,617 2.84 49 2.39 1.06 69,821
Kano 3,902 2.40 110 5.37 2.82 91,948
Ondo 3,168 1.95 62 3.03 1.96 23,566
Kwara 3,078 1.89 55 2.68 1.79 23,684
Delta 2,599 1.60 71 3.47 2.73 34,499
Osun 2,524 1.55 52 2.54 2.06 18,352
Nasarawa 2,318 1.42 13 0.63 0.56 22,546
Enugu 2,237 1.37 29 1.42 1.30 22,183
Katsina 2,083 1.28 34 1.66 1.63 37,909
Gombe 2,030 1.25 44 2.15 2.17 43,517
Ebonyi 2,007 1.23 32 1.56 1.59 14,959
Anambra 1,909 1.17 19 0.93 0.99 23,999
Akwaibom 1,762 1.08 14 0.68 0.79 16,708
Abia 1,665 1.02 21 1.02 1.26 21,141
Imo 1,642 1.01 37 1.81 2.25 33,517
Bauchi 1,521 0.93 17 0.83 1.12 24,498
Borno 1,327 0.82 38 1.85 2.86 19,760
Benue 1,188 0.73 22 1.07 1.85 16,639
Adamawa 1,051 0.64 32 1.56 3.04 18,255

www.germs.ro ® GERMS 11(3) ¢ September 2021 ¢ page 395



COVID-19 in Nigeria - Okoroiwu et al. ® Original article

State No. of cases % of cases ~ No. of deaths % of deaths  CFR  No. of tests
Niger 930 0.57 17 0.83 1.83 17,505
Taraba 910 0.56 22 1.07 2.42 12,578
Ekiti 865 0.53 11 0.54 1.27 16,090
Bayelsa 852 0.52 26 1.27 3.05 16,735
Sokoto 174 0.48 28 1.37 3.62 18,749
Jigawa 518 0.32 16 0.78 3.09 8,987
Kebbi 442 0.27 16 0.78 3.62 14,878
Cross River 366 0.22 17 0.83 4.64 6,871
Yobe 313 0.19 9 0.44 2.87 10,410
Zamfara 232 0.14 8 0.39 3.45 7,392
Kogi 5 0.003 2 0.10 40.00 4,600
FCT - federal capital territory.
( )
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A: Map showing distribution of cases in Nigeria as of March 28, 2021
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Figure 3. Geographical representation of COVID-19 epidemic in Nigeria by state

www.germs.ro ® GERMS 11(3) ¢ September 2021 ¢ page 396



80-84
75-79
70-74

65-69

55-59

45-49

35-39

30-34

25-29

20-24

10-14

5-9

18000

COVID-19 in Nigeria - Okoroiwu et al. ® Original article

320
Ve

39 349' ‘ 24

65 40' |3zzz7
88 69. |50830
L

139 1283 | 46

B

2114 | 53

:

128

=~
-]

|m
E
. N
(=]
]
Y]

25 7648 | 16
- . $ - -
- .~
DO e
-
2 13- 1287 3
_1,_1375_.911. 2
13000 8000 3000 2000 7000

H Male Female M Deaths

Figure 4. Gender-age representation of COVID-19 morbidity and mortality

www.germs.ro ® GERMS 11(3) ¢ September 2021 ¢ page 397

12000



COVID-19 in Nigeria - Okoroiwu et al. ® Original article

morbidity in Nigeria as of March 28, 2021 (Table
1).

Attack rate per 100,000 population

As of 28" March 2021, the attack rate per
100,000 of population of COVID-19 in Nigeria
is 78.8 (Table 1).

Laboratory testing

As of the time of the study, a total of
1,778,105 COVID-19 tests had been performed
in Nigeria. Of these, 1,608,186 (90.4%) were
PCR based tests while 169,119 (9.6%) were rapid
diagnostic-based tests (Table 1). Within the time
of the study, 76 government (non-paid)
laboratories'' and 44  private fee-paying
laboratories'” across the country have been
established for COVID-19 diagnosis. The states
with the highest proportion of COVID-19 testing
in Nigeria as of the time of this study were Lagos
(428,499), FCT (242,845), Rivers (1160,199),
Kano (91,948), Ogun (69,821), Plateau, (66,908)
and Oyo (56,286) (Table 2).

Treatment

The Nigeria Centre for Disease Control
developed interim guidelines for clinical
management of COVID-19  with  the
recommended general principle for the treatment
governed by: supplemental oxygen therapy,
cautious, and conservative use of fluids (to
prevent fluid overload), empiric use of
antibiotics, and close monitoring of patients with
sighs of clinical deterioration. The NCDC
however, cautioned on the lack of evidence on

the efficacy of chloroquine and
hydroxychloroquine (azithromycin),
lopinavir/ritonavir,  remdesivir, = umifenovir,

favipiravir, tocilizumab, interferon-B-la, except
during clinical trials.

The guidelines for the clinical management
of complications of COVID-19 are anchored on
the two common complications of COVID-19:
hypoxemic respiratory failure (HRF) and acute
respiratory distress syndrome (ARDS); sepsis and
septic shock."

Vaccination

As of April 6, 2021, 923,623 vaccine doses
had been administered in Nigeria out of the 3.94
million doses of AstraZeneca/Oxford vaccine,
manufactured by the Serum Institute of India
(SID) received in the country on March 2, 2021."
On March 5, 2021, a doctor, Cyprian Ngong
became the first person in Nigeria to receive the
COVID-19 vaccine. The priorities plans for the
administration of COVID-19 vaccines in Nigeria
first considered health workers and supporting
staff; frontline workers and first responders;
persons aged 60 years and above; persons aged
50-59 years; persons aged 1849 years with co-
morbidities; then, the rest of the eligible
population aged 1849 years. Various surveys in
Nigeria have shown wide hesitancy and negative
perception on uptake of the COVID-19 vaccines
in the Nigerian population''® with some “No
vaccine” advocates believing that vaccines are
unwholesome tools for government control over
the masses while others had hesitancy due to lack
of trust in the government system and perceived
risk of side effects of the vaccines.

Response

In response to the pandemic, the Nigeria
government on 28"™ February 2020 activated a
multi-sectoral Emergency Operations Centre
(EOC) at Level 3 which is the highest emergency
level in Nigeria. This is led by NCDC in close
coordination with the State Public Health EOCs
(PHEOC) and through the deployment of 52
Rapid Response Teams (RRT) to states.

Currently, response activities include:
ongoing technical supports and deployment of
diagnostic kits, personal protective equipment,
and consumables to various states, activation of
government non-paid laboratories and private fee-
paying laboratories, support and verification of
travelers’ COVID-19 test results and active role in
infodemic management.

Preventive measures

In the wake of the pandemic, the Nigerian
government made frantic moves towards the
prevention of the disease, including screening of
passengers at international airports using
temperature  scanners, implementation  of
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compulsory wearing of non-medical masks in
public places and observation of social distancing,
temporary border closures, and regulation of
public gatherings.'

Discussion

The cumulative confirmed cases of COVID-
19 recorded in Nigeria within the study period
were observed to be 162,593. This value placed
Nigeria as the 5" mostaffected African country
after South Africa (1,554,466), Tunisia (249,703),
Egypt (199,364), and Ethiopia (198,794) and the
77" most affected country in the world;
accounting for 0.12% (162,593,/129,359,540) of
the global COVID-19 pandemic within the same
period of time.” Juxtaposed to the global data,
United States (29,859,706), Brazil (12,404,414),
India (11,971,624), France (4,435,057) Russia
(4,519,832) and United Kingdom (4,329,184)
had remained the top six most affected countries
at same period.” However, adjusting for
population, the data showed a lower attack rate
per 100,000 of the population (78.8) unlike
African countries with very high attack rates like
Seychelles  (4,122.1/100,000), Cape Verde
(3,060.9,/100,000), South Africa
(2,604.1/100,000), Namibia (1,711.9/100,000)
and Botswana (1,635.7,/100,000).’

The younger age group of 25-39 vyears
constituted the bulk of the confirmed cases. This
could be explained by the fact that young people
account for over 60% of Nigeria’s population.'’
More so, children under 5 years and those aged
between 59 years accounted for 1.26% and
1.65%, respectively of COVID-19 confirmed
cases in Nigeria. Although there is no clear
reason for the incidence of COVID-19 in
children, some authors have suggested a
difference in immune system function.'™"

Gender  stratification ~ showed  male
preponderance in the trend of COVID-19
infection in Nigeria. This observation aligns with
an earlier report by World Health Organization
African Region® and studies from China’' and
Italy.”> This male predilection has been
hypothesized to be due to genetic and physiologic
factors which include wider distribution of SARS-
CoV-2 cellular receptor, angiotensin-converting
enzyme 2 (ACE-2) in males than in females."””’

In another perspective, in Nigeria society that is
largely patriarchal, males are more likely to put
up with socioeconomic activities that are outside
the confines of home, and subsequently have
higher chances of exposure to COVID-19."

There was also variation in the incidence of
COVID-19 among different states in Nigeria and
Federal Capital Territory with Lagos State and
Federal Capital Territory sitting far on top of the
table, and accounting for nearly half (47.48%) of
the total COVID-19 pandemic in Nigeria. This is
not surprising as both states house the two
busiest airports in the country with the highest
number of destinations in Nigeria. The
explanations for these variations are possible due
to the volume of international travels in the
states, variation of populations in each state, the
difference in testing capacities of each state,"” and
largely the heterogeneous makeup of the Nigerian
state.

Generally, the incidence of COVID-19 in
Sub-Saharan Africa (except few cases) is relatively
low as compared to the Americas, Asia, Europe,
and North Africa. Before now, Africa has been
predicted to be the most vulnerable continent in
terms of COVID-19 infection and mortality and
was predicted as the region where COVID-19 will
have a major impact. The prediction was based
on the continent’s weak health care system and
large  immune-compromised  population.’**
However the present reality proved the prediction
otherwise. Some researchers have attributed the
low impact of COVID-19 in the region to the low
volume of air travel, large youthful population,
favorable climate and immunity from prior
immunizations, and poor report of events.”*%

The trend in COVID-19 in Nigeria showed a
bimodal trend. This shows a pandemic that
restarted after flattening, with the second rise
representing the second wave of COVID-19.

The cumulative deaths recorded in Nigeria
within the study period are 2,058. This value
placed Nigeria as the 7™ mostaffected African
country in terms of COVID-19 related deaths
just after South Africa (52,648), Egypt (11,845),
Tunisia (8,705), Algeria (3,077), Ethiopia (2,784)
and Kenya (2,104) and the 79" mostaffected
country globally, accounting for 0.07% of
COVID-19 related deaths globally. These values
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are far from those obtained in the Americas and
Asia: USA (543,003), Brazil (307,112), Mexico
(300,862) and India (161,552), that sits on top of
the mortality table.

When adjusted for population, the
cumulative deaths per 100,000 of the population
in Nigeria is 1.0. This value is quite low when
compared to other African countries such as
South Africa (88.8), Tunisia (73.7), Eswatini
(57.4), Cape Verde (29.7), and Botswana (21.5).
This places Nigeria in the 153™ position globally
on cumulative deaths per 100,000 of population.
Higher values have been reported in United
Kingdom (186.4), Mexico (155.8), Brazil (144.5),
France (143.8), and India (11.7).°

The cumulative case fatality rate recorded in
Nigeria within the study period is 1.30. This
value is lower than the global case fatality rate of
2.2% (2,769,473/129,359,540) as of April 6.
Higher values have been reported in Yemen
(21.0%), Mexico (9.0%), Syria (6.7%), Sudan
(6.5%), Egypt (5.9%), Ecuador (5.2%), China
(4.7%), Bolivia (4.5%), Somalia (4.5%),
Afghanistan (4.3%), Zimbabwe (4.1%), Liberia
(4.1%), Tanzania (4.1%) and Bosnia and
Herzegovina (3.8%)."Y Generally, the case fatality
rate of COVID-19 in sub-Saharan Africa (except
few cases) is relatively low as compared to the
Americas, Asia, Europe, and North Africa.

The prompt response to the COVID-19
pandemic is thought to be enhanced by previous
pandemics such as Ebola.”” Amidst the pandemic
and its response in Nigeria, varying lessons have
been learned. Social mobilization using a
multimodal approach was evident in Nigeria’s
response to COVID-19. The efficacy of
information dissemination via social media such
as Facebook, Twitter, and WhatsApp has been
documented® and the response to COVID-19
portrayed this too, considering the fact that the
use of smart phones and social media has become
a norm even in resource-limited settings. This,
therefore, calls for full utilization of social media
to drive behavioral changes during disease
outbreaks® given “table full” of rumors that
accompany outbreaks. Among these are rumors
of the origin of the pandemic and cures for the
disease. From the public health perspective, the
present pandemic has made significant

progressive modifications. Water and other
sanitary materials are now provided in public
places and hand hygiene has become part of the
daily routine among Nigerians. This will go a
long way if sustained to reduce the trend of other
infectious diseases that anchor on poor hygiene.
More so, despite the lockdowns, the use of
technology for virtual meetings, teaching, and
learning has impacted positively on the social and
academic well-being of Nigerians. This has come
to stay and is currently adopted in many spheres
as the most preferred means for social gathering,
business transactions, and educational systems.

Conclusions

This study has provided insight into
epidemiological events, responses, combative
measures, and lessons learned from the COVID-
19 pandemic. Nigeria has a lower impact of
COVID-19 on the population when compared to
other countries in the Americas, Asia, and
Europe. COVID-19 has been reported in all
states in Nigeria as well as the Federal Capital
Territory with much of the cases involving males.
The majority of the cases were found in young
persons. The case trend showed a bimodal form
indicating a second wave occurrence. Nigeria
government has initiated some combative
measures as well as vaccine initiation.
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