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Introduction
Coronavirus disease 2019 (COVI 19) was first discovered in China 
when a pneumonia of unknown origin broke out in Wuhan, Hubei 

Province, China, affecting a cluster of people linked to a large 
seafood and live animal market in the area [1]. A novel coronavirus 
(n-CoV), currently known as SARS-CoV-2, was identified in the 
respiratory samples of the pneumonia patients [2]. The infection 
has since spread around the world, and has been classified as a 
pandemic by the WHO [3]. It has affected over 10.7 million people 
and claimed as much as 517,877 lives as of 26 May 2020 [4].
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ABSTRACT
Background: An outbreak of unknown origin which broke out in China in December 2019 has become a global threat to human lives and economies. 
Coronavirus disease 2019 (COVID19), caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) was declared a pandemic by the World 
Health Organisation (WHO) due to its rapid global spread and concurrent of level devastation. Many countries are currently on lockdown to mitigate the 
spread while different treatment options have been proposed, but none has been approved by the appropriate authority. Currently, the disease has affected 
over 10 million people worldwide while claiming as many as 517,877 lives respectively. 

Aim: To evaluate the inadequate COVID-19 testing capacity in Nigeria, probable causes and how it can promote community transmission of the disease

Methodology: Peer-reviewed published research articles containing information on COVID-19, the causative virus and other important details were 
systematically appraised and summarized. The reviewed studies comprise of cross-sectional and observational studies of wide range of outcome. 

Findings: COVID-19 which first broke out in Wuhan City of China has now spread to about 216 countries, causing fatalities in large numbers. It has been 
reported that individuals with increased risk of severe outcomes include the elderly and those with underlying health conditions. The incubation period of 
the disease ranges from 1-14 days, during which the disease can be transmitted by both symptomatic and asymptomatic patients. Patients manifest with 
symptoms such as fever, dry cough, dyspnoea, etc., while the major causes of death include multi-targeted organ failure, acute respiratory distress syndrome 
(ARDS), shock, etc. The disease can be diagnosed by the detection of the nucleic acid of SARS-CoV-2 in patient samples via real-time reverse-transcription 
polymerase chain reaction (rRT-PCR). Since there is currently no approved therapeutics or vaccine for the disease, early detection and management of 
symptoms represent the best way of helping patients to recover in good time. While many countries are responding by scaling up their testing capacities, 
Nigeria has struggled to scale up her testing capacity to a reasonable extent, though not really enough in capacity and robustness, considering the large 
population size to cover in the country, and this therefore, may pose huge amount of threat of increased community transmission of the disease in our 
neighbourhood, if not corrected in time

Conclusion/recommendation: The leadership of Nigeria agency in-charge of disease control and prevention needs to scale up the testing capacity within 
the country, as soon as possible to reduce the risk of increased transmission of the disease, while reassuring the inhabitants of the hope and capacity of 
overcoming the outbreak. It is also very important that long-term development strategies be put in place to revamp the weak health care facilities in the 
country, with respect to provision of modern technological advanced medical equipment’s and the training of manpower to cover the already existing 
shortage of expertise in molecular diagnosis and research outcome.
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With the pathogenesis of the disease currently unknown, it has 
been suggested based on the analysis of the structural features 
that the virus may be able to bind to the angiotensin-converting 
enzyme-2 (ACE2) receptor in humans to gain entry into humans 
[5]. COVID-19 patients experience symptoms akin to those of 
viral pneumonia such as dry cough, fever and dyspnoea. Some 
reports suggest that older age and the presence of underlying health 
problems contribute to the severity of illness, and the infection 
may cause mild, severe or critical illness. Furthermore, projected 
estimates from evidenced-based studies have revealed that about 
80% of patients experienced mild illness, 14% present with severe 
illness while 5% suffer critical illness. [6].

However, despite causing definite irretrievable damage (loss of 
lives) to the society, COVID-19 has placed the global economy 
on a standstill. To curtail the transmission and spread of the 
disease, many of the affected countries have instituted some 
level of strategies such as complete lockdown and social distance 
measures. The entire educational, sports, commercial and spiritual 
institutions are closed in many of the affected countries. Industries, 
except those involved in essential services, are suffering long-
term closure in many countries, while people in the tourism and 
transportation industries are faced with extreme difficulties. Also, 
productivity in the affected countries has gone sorely low, and 
this could increase the level of unemployment index in those 
countries. Besides, there is massive expenditure on the treatment 
and rehabilitation of the infected population as well as their 
families [7], even in the midst of slow production and scarce 
medical supply consumables across the world.

Nonetheless, in Nigeria, the disease has spread to almost all the 
states, affecting about 27,564 people and claiming at least 628 lives 
[8]. As of 3 July 2020, about 148,188 tests have been conducted 
in the country [8], a value that is underwhelming regarding the 
country’s population size and the number of tests being conducted 
in other countries [9, 10]. The slow rate of COVID-19 testing 
in Nigeria has been a major concern as it puts the population at 
increased risk of asymptomatic transmission of the disease [11]. 
Also, in countries with corrupt economies, resource allocations are 
usually ineffective, and due to bribery or kickbacks, unqualified 
companies win government contracts and are awarded projects; the 
quality of education and health care also debilitates increasingly 
[12]. Considering these, as well as the level of corruption in 
Nigeria [13], the cause of the low/weak health care standard in 
the country may not be far away from being palpable.

Justification 
Lack of adequate testing capacity has been reported to play a role 
in the widespread community transmission of COVID-19 [14]. In 
Nigeria, there is a slow rate of COVID-19 testing since the index 
case [8, 10], potentially pointing to the unavailability of sufficient 
testing facilities for the large population of the country [8, 9]. With 
large numbers of new cases emerging daily, it becomes difficult 
to pinpoint a particular source of the growing infection spread 
dynamics in the country. 

However, COVID-19 transmission in Nigeria has now become 
a community transmission [4] outcome, hence; this study is 
aimed at evaluating the potential causes of the low diagnostic 
capacity in the country, and how it may have played a role in 
the community transmission of the disease within the country. 
Nevertheless, by creating this awareness through this medium, 
it is firmly believed that the fallout from this scholarly advocacy 
would effectively stimulate the leadership of the country to be 

more proactive, responsive and deliberate towards investing its 
resources appropriately, towards revamping the ill-equipped health 
sector in response to the on-going COVID-19 pandemic, and to 
subsequently prepare for future outbreaks of similar infectious 
diseases outcome any time and any day.

Methodology
Study Approach
This study involved the systematic evaluation of selected and 
published articles according to the sequence of systematic review 
as described by Aveyard [15]. According to Aveyard, a systematic 
review is an approach involving the extraction and presentation 
of the detailed summary of valid research evidence applicable to 
other studies, following critical assessment by a particular body 
of knowledge. The articles retrieved in this study were critically 
evaluated, analyzed, synthesized and presented after their findings 
were diligently extracted accordingly.

Strategy and Search Items
Researchers, on searching through Google and other valuable 
websites, tends to discover global views and emerging perspectives 
about a topic of interest, which makes room for the determination 
of keywords that is related to the topic being researched [16]. 
Hence, a quick search was made on Google to discover various 
keywords and different ways to describe the topic. Different 
keywords were combined to search various electronic databases 
such as WHO, Pub Med, Science Direct, Medscape, CDC, NCDC, 
Lancet, Science Direct, Elsevier, Acata and BBC respectively. 
The abstract of each retrieved article was perused to determine its 
focus as well as its relevance to the topic under review. Boolean 
operators and truncations were combined with different keywords 
to expand the scope of the search.

Inclusion Criteria
Published research articles which have been peer-reviewed, and 
contain details on COVID-19 infection, SARS-CoV-2, the disease 
progression, diagnosis, spread and containment strategies, as well 
as the curtailment interventions and challenges, were included in 
this review. Excluded from the review were articles which did not 
meet the above criteria. The article must have been written in very 
clear English Language.

Methodological Quality of Included Articles 
The articles included in this review were individually appraised 
for source reliability, generalizability, validity, design framework 
and simplicity of information.

Findings
The various information’s extracted from the articles from different 
data base were grouped into themes for easy analysis and synthesis. 
The various themes are follows (1) SARS-CoV-2 and COVID-19, 
(2) Epidemiology, (3) Pathogenesis and clinical manifestations, (4) 
Treatment, management and control, (5) Diagnosis, COVID-19 
testing around the world, as well as (6) COVID-19 testing in 
Africa. However, it is firmly expected that the interesting fall 
outs from the various themes would be used to generate a very 
strong evidence based discussion on the subject matter. Thus, 
recommendations would be provided as a way forward outcome.

SARS-CoV-2 and COVID-19
COVID-19 is the pandemic disease that has affected a large 
number of the world’s population and economies, causing illness in 
millions of people and a huge number of deaths around the world 
[17, 18]. Coronaviruses (with the largest known RNA genomes of 
30-32 Kilobases) belong to the Coronaviridae family of viruses 
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within the Nidovirales order (which comprises other families 
such as Arteriviridae, Mesoniviridae, and Roniviridae) [19, 20]. 
The Coronaviridae family comprises the Coronavirinae and the 
Torovirinae subfamilies, and the former is further subdivided into 
four genera, the alpha, beta, gamma, and delta coronaviruses. 
Beforehand, the viruses were arranged into these genera based 
on serology, but phylogenetic clustering has become the basis 
for virus grouping [20]. The causative virus SARS-CoV-2 is an 
enveloped, single-stranded, non-segmented, positive-sense RNA 
virus which belongs to the beta coronavirus genus of viruses, 
with a genome size of 29.9 kb [20, 21]. Beforehand, there have 
been six identified human-susceptible coronaviruses. They 
include the α-coronaviruses (HCoV-229E and HCoV-NL63) and 
β-coronaviruses (HCoV-HKU1 and HCoV-OC43), all of which 
have low pathogenicity and causes mild respiratory symptoms akin 
to a common cold. However, the other two known β-coronaviruses, 
SARS-CoV and Middle East respiratory syndrome coronavirus 
(MERS-CoV) result in severe respiratory tract infections which 
are potentially fatal [22].

Moreover, it was found that SARS-CoV-2 shares about 79.5% 
genomic sequence similarity with SARS-COV and 96.2% 
similarity with the bat coronavirus RaTG13. The mammal bat 
has been suspected to be the natural host for SARSCoV-2 based on 
virus genome sequencing results and evolutionary analysis, and it 
has been suggested that the virus can be transmitted via unknown 
intermediate hosts from bats to humans. It has also been discovered 
that SARS-CoV-2 could utilize the angiotensin-converting enzyme 
2 (ACE2) receptor in human tissues (the same receptor used by 
SARS-CoV) to gain entry and cause COVID-19 in humans [23].

Epidemiology
A respiratory tract infection epidemic broke out in Wuhan, Hubei 
Province, China in December 2019, and a majority of the patients 
were reportedly linked to a large seafood and live animal market 
in the area [24, 25]. As of 7 January 2020, the World Health 
Organisation (WHO) announced that a novel coronavirus (nCoV) 
had been isolated in China from samples obtained from these 
patients, and other respiratory pathogens such as SARS-CoV, 
MERS-CoV, avian influenza, adenovirus and influenza were ruled 
out as the causes of the epidemic by laboratory tests [2].

As of 3rd July 2020, the world had recorded 10,710,005 cases of 
the disease and a consequent 517,877 number of deaths across 
216 countries, in the different continents of the world save for 
Antarctica [4, 18]. In the United States, over 2.6 million confirmed 
cases of COVID-19 and about 127,858 deaths have been recorded 
as of 3rd July 2020, and this represents the highest number of 
cases recorded by a single country [4]. Furthermore, as of March 
16th, 2020, the highest percentage of deaths was recorded in adults 
aged 85 years or older (10% - 27%), while adults aged between 
65-84 years recorded 3% - 11% deaths. Also, 1% - 3% of deaths 
was recorded in adults aged between 55-64 years and adults aged 
between 20-54 years recorded less than 1%. However, no death 
attributable to COVID-19 had been reported in persons aged 19 
years or younger in the United States [26]. Thus, the reasons for 
this, are still immunologically unclear, even as scientist across 
the globe are still working assiduously to unravel the best clinical 
reason for this outcome.

However, according to the data from China, older adults, especially 
those with serious underlying health conditions, are faced with 
a higher risk of severe COVID-19-associated illness and deaths 
than younger individuals. While a larger number of COVID-19 
cases reported in China were mild (81%), roughly 80% of deaths 
occurred in adults aged 60 years and older. Whereas, only one 
person aged ≤19 years died (0.1% death) [27]. Overall, China 
had recorded 85,278 cases and 4,648 deaths as of 3rd July 2020, 
and has been able to put the disease transmission under control 
[4]. A high number of cases has also been recorded in different 
countries around the world regardless of their healthcare capacity, 
including the United Kingdom, Italy, Spain, France, Germany, 
Russian Federation, Turkey, Iran and so on [4].

Furthermore, on the contrary, the number of cases reported 
in Africa is still relatively low compared to those reported in 
other continents [4]. The index case of COVID-19 in Africa was 
recorded in Egypt on 15 February 2020 [28], and by 28 February, 
the index case in Sub-Saharan Africa was recorded in Nigeria 
[29]. The disease has since spread to every country in Africa 
as of 26th May, 2020, with Lesotho being the last to record an 
infection [4, 30]. According to the Nigeria Centre for Disease 
Control (NCDC) as of 3rd July 2020, COVID-19 has spread to 
36 states in the country, with Cross River being the only state yet 
to report a case of the infection [8]. Africa Centres for Disease 
Control also reported as of 3rd July 2020, that the continent had 
recorded a total of 414,011 number cases of the infection, 10,260 
deaths and 195,729 recoveries. Whereas, 5,445,710 cases have 
been reported in the America, and 2,737,869 cases have been 
reported in Europe as of 3rd July 2020 [31, 4].

Several outbreak reports (especially those involving severe 
diseases) have noted relatively low prevalence among the 
paediatric population. However, some case reports (including a 
recent news report from Chicago) have revealed severe disease 
in children, but such reports have been infrequent and have often 
been associated with comorbidities [32]. Laboratory-confirmed 
cases of COVID-19 for which patient age was known, reported 
between February 12th and April 2nd in the United States was 
149,082, and only 2,572 cases (1.7%) involved children less than 
18 years [33]. A report from China revealed that most children 
infections were believed to come from close contact with family 
members [34]. A relatively high percentage of COVID-19 cases 
involving children under 18 years tends to be less symptomatic or 
asymptomatic, and as a result, may have caused missed infections 
and could probably also be a reservoir of transmission [33, 34].

Nonetheless, premature births were observed in some pregnant 
women with COVID-19 infection [35, 36]. According to some 
studies, most neonates born to COVID-19 positive mothers tested 
negative, though some presented with respiratory symptoms and 
eventually recovered. Some neonates also tested positive for 
the infection but eventually recovered as well [37, 38, 39]. As a 
result, vertical transmission of the disease cannot be ruled out. It 
has been reported that the risk of contracting COVID-19 infection 
among children is higher in those younger than 1 year, than in 
older children [40].
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Table 1: NCDC report on laboratory-confirmed COVID-19 cases in Nigeria, as well as the recoveries, deaths and day(s) since 
last reported case as of 15th September 2020
S/N STATES CONFIRMED 

CASES
DISCHARGED 

CASES 
DEATHS TOTAL 

ACTIVE 
CASES

TOTAL 
SAMPLES 
TESTED

DAYS SINCE 
LAST REPORTED 

CASE
TOTAL NEW TOTAL NEW TOTAL NEW

1 Lagos 18,696 33 15,245 0 204 1 3,247 116,836 0
2 FCT 5,451 4 1,684 0 75 0 3,692 53,417 0
3 Oyo 3,221 0 2,102 0 39 0 1,080 21,241 2
4 Plateau 3,142 27 2,088 47 31 0 1,023 27,754 0
5 Edo 2,610 0 2,427 7 103 3 80 15,629 3
6 Kaduna 2,296 17 2,182 21 33 0 81 17,699 0
7 Rivers 2,208 0 2,118 0 59 0 31 20,244 1
8 Delta 1,791 0 1,629 0 49 0 113 9,683 2
9 Ogun 1,754 6 1,697 17 28 0 29 12,178 0
10 Kano 1,732 0 1,626 0 54 0 52 64,207 2
11 Ondo 1,584 0 1,490 0 35 0 59 7,318 2
12 Enugu 1,232 0 1,088 0 21 0 123 4,476 1 
13 Ebonyi 1,034 0 997 0 30 0 7 5,795 6 
14 Kwara 1,002 0 794 0 25 0 183 5,436 1 
15 Katsina 843 0 457 0 24 0 362 17265 1 
16 Abia 828 0 792 0 8 0 28 6,543 3 
17 Osun 805 0 763 0 17 0 25 3,912 1 
18 Gombe 773 0 677 0 24 0 72 15,611 1 
19 Borno 741 0 703 0 36 0 2 11,232 15 
20 Bauchi 680 0 656 0 14 0 10 7,858 1 
21 Imo 546 0 216 0 12 0 318 3,588 4 
22 Benue 467 0 401 0 9 0 57 3,243 3 
23 Nasarawa 447 1 298 0 12 0 137 3,391 0 
24 Bayelsa 393 0 370 0 21 0 2 1,788 5 
25 Jigawa 322 0 308 0 11 0 3 2,876 61 
26 Ekiti 303 1 267 0 5 0 31 5,736 0 
27 Akwa 

Ibom 
286 0 251 0 8 0 27 2,409 2 

28 Niger 244 0 216 0 12 0 16 1,837 11 
29 Anambra 232 1 184 0 19 0 29 1,494 0 
30 Adamawa 230 0 196 0 15 0 19 2,0592 6 
31 Sokoto 159 0 142 0 17 0 0 2,921 15 
32 Taraba 95 0 73 0 6 0 16 750 4 
33 Kebbi 93 0 84 0 8 0 1 856 18 
34 Cross 

River 
83 0 74 1 9 1 0 1,140 12 

35 Zamfara 78 0 73 0 5 0 0 404 26 
36 Yobe 72 0 59 0 8 0 5 643 3 
37 Kogi 5 0 3 0 2 0 0 243 74

Total 27,564 454 11,069 268 628 12 15,867

The states, including FCT, are arranged in descending order based on the number of confirmed cases [8].
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Pathogenesis and Clinical Manifestations
In the first stage of infection within 1 to 2 days (asymptomatic 
stage), inhaled viral particles likely penetrate the epithelial cells 
of the nasal cavity (mainly via the ACE2 receptor) and replicate 
within the cells [41, 42]. Local propagation of the virus occurs 
but is followed by a limited innate immune response. The virus 
can be detected by nasal swabs at this stage, and though the viral 
burden may be low, these persons are infectious [43]. 

In the second stage, as viral propagation takes place, the virus 
moves along the conducting airways down the respiratory tract 
and triggers a more robust immune response from the innate 
immune system. The virus (SARS-CoV-2), as well as the early 
markers of the innate immune response, can be detected by nasal 
swabs or sputum, and the disease (COVID-19) manifests clinically 
at this point. The subsequent clinical course of the infection 
may be predicted by analyzing the level of interferon gamma-
induced protein 10 (CXCL10) or other cytokines associated with 
innate response [44]. Mild disease, mostly restricted to the upper 
respiratory tract and conducting airways, occurs in about 80% of 
the infected patients, and these patients may be observed at home 
with conservative symptomatic therapy [45].

Uninterestingly, roughly 20% of infected individual’s progress 
to the third stage where some persons will develop pulmonary 
infiltrates, and some will present with severe disease [45]. The 
virus eventually gets to the lungs and infects the type II cells 
of the alveoli (tiny air sacs in the lungs); these type II cells are 
preferential targets of SARS-CoV and influenza than type I cells 
[46, 47]. As SARS-CoV multiplies within these type II cells, viral 
particles are released in large numbers and thus, the type II cells 
undergo apoptosis and die [48]. The released viral particles go 
on to infect other type II cells in adjacent alveolar units, and such 
areas of the lung (s) will likely lose most of their type II cells, 
resulting in the triggering of secondary pathways for epithelial 
regeneration [49]. The abnormal wound healing process may 
result in more severe scarring of the lung (s) and fibrosis, than 
other forms of acute respiratory distress syndrome (ARDS). Also, 
a robust innate and adaptive immune response and epithelial 
regeneration will be required for recovery from the disease [43]. 
The elderly population is particularly at risk of severe outcomes 
of the disease because of their weakened immune response, and 
diminished ability to repair the damaged epithelium. The reduced 
mucociliary clearance associated with the elderly population 
may also allow the virus to more readily disseminate to the gas 
exchange units of the lung(s) [50]. However, significant knowledge 
gaps exist in the pathogenesis of COVID-19, that need to be filled 
in over the next couple of months. 

The WHO and the US Centers for Disease Control and Prevention 
estimates the incubation period for SARS-CoV-2 to range from 
2 to 14 days [51, 52], with a median incubation period of about 5 
days [53]. During this incubation period, an infected individual 
can potentially transmit the disease to a healthy individual [54]. 
The disease is transmitted mainly via contact with respiratory 
droplets containing the virus [55], and can be spread by both 
symptomatic and asymptomatic individuals [56].

The signs and symptoms manifested by COVID-19 patients 
resemble those of viral pneumonia, and the infection may be 
mild, severe or critical. Estimates have revealed that 80% of 
patients experience mild illness, 14% manifest severe illness, and 
only about 5% suffer critical illness. The severity of the illness 

is associated with the elderly and those with underlying health 
challenges [6]. In areas with low endemicity, large-scale screening 
may reveal more of the less symptomatic or asymptomatic patients 
[57]. Preliminary analysis of case series has revealed that the most 
common symptoms include fever, cough, myalgia, dyspnoea 
and fatigue. However, some other symptoms include anorexia, 
sore throat, sputum production, dizziness, chest pain, headache, 
confusion, rhinorrhoea, haemoptysis, diarrhoea, nausea/vomiting, 
and abdominal pain, but these symptoms are less common [58, 
59, 60].

Furthermore, estimates have shown that about 90% of patients 
usually experience more than one symptom, and 15% presents 
with fever, cough, and dyspnoea [45]. However, COVID-19 has 
not caused pronounced upper respiratory tract or gastrointestinal 
symptoms in large numbers of patients when compared to the 
cases of SARS, MERS, and influenza [58, 59]. Within 1 to 2 days 
before the onset of breathing difficulties and fever, some patients 
may present with diarrhoea or nausea [60]. Besides, most children 
may present with signs of pneumonia on chest imaging, but they 
generally experience mild symptoms, without pneumonia or fever 
or no visible symptoms at all [61, 62, 63].

Treatment, Management and Control
Although no specific antiviral therapy has been approved for 
COVID-19, and there are no vaccines currently available for 
its prevention, several approaches such as hydroxychloroquine 
(200 mg every 12 hours), chloroquine (500 mg every 12 hours), 
and lopinavir/ritonavir (400/100 mg every 12 hours) have been 
proposed. The current treatment is mainly based on managing 
the manifested symptoms; patients with severe infection usually 
require oxygen therapy as the major treatment intervention. 
However, for cases of respiratory failure refractory to oxygen 
therapy, mechanical ventilation may be required, whereas 
individuals with septic shock are essentially managed with 
haemodynamic support [64].

Notably, the WHO conceded that preventing exposure to the virus 
is the central public health method for controlling the outbreak. 
Hence, they advised the general public to regularly wash hands 
frequently with soap and water for at least 20 seconds, or use a 
hand sanitizer that contains at least 60% alcohol, avoid using 
unwashed hands to touch the eyes, nose, and/or mouth, avoid close 
contact with sick people, wear a face mask when leaving home, 
disinfect frequently touched surfaces daily, seek medical advice 
promptly when symptoms (such as cough, fever, or dyspnea) 
appear, and cough/sneeze into a folded elbow or a disposable 
tissue and dispose of the tissue immediately [65, 66].

Notwithstanding, the inhabitants of endemic areas are advised 
to be watchful for potential symptoms, stay home as much as 
possible, and when it is imperative to leave home, one should 
practice social distancing (maintain at least 6 feet distance from 
other persons) [67]. Also, it is strongly advised that high-risk 
individuals (such as those who have come in close contact with 
suspected or confirmed cases), as well as international travellers 
(including travel on a cruise ship) should observe increased 
perceptional measures. These include observing self-quarantine 
for at least 14 days from the time of the last exposure, maintaining 
social distance from other persons and self-monitoring for the 
manifestation of symptoms [68]. For newly confirmed cases, 
contact tracing measures should also be carried out to detect and 
test individuals with whom they may have come in contact [69]. 
The WHO has also advised health workers to follow established 
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occupational safety and health procedures, wear and dispose of 
personal protective equipment (PPE) properly, self-monitor for 
symptoms and when ill, self-isolate and make the illness known 
to the managers [70].

Different Methods of Diagnosis of Covid 19 Virus
Nucleic Acid Amplification Tests (NAAT) for SARS-CoV-2 
The standard diagnostic approach for COVID-19 is based on 
the detection of unique viral RNA sequences by nucleic acid 
amplification tests (NAAT) such as real-time reverse-transcription 
polymerase chain reaction (rRT-PCR), and nucleic acid sequencing 
is used for confirmation when necessary [71]. rRT-PCR is 
widely used for infectious diseases due to its high sensitivity and 
specificity. Together with automated sample processing and the 
availability of high-throughput thermocyclers [72], numerous 
samples can be analysed within a short time [73]. Viruses may be 
detected for longer durations and in early periods of illness via PCR 
assays [74], and the assays can also be carried out on chemically 
inactivated specimens [73]. Another important advantage of rRT-
PCR assays is that both nucleic acid amplification and analysis 
are done concurrently in a closed system; this minimizes the risk 
of amplification product contamination that may cause false-
positive results [75].

There are some molecular targets within the make-up of 
coronaviruses that can be used for PCR assays [76, 77, 78, 5]. 
These comprise structural proteins, including nucleocapsid (N), 
helicase (Hel), envelope glycoproteins spike (S), envelope (E) and 
transmembrane (M) [78, 5, 79]. Besides these structural proteins 
encoding genes, there exist species-specific accessory genes that 
are necessary for viral replication, and they include hemagglutinin-
esterase (HE), RNA-dependent RNA polymerase (RdRp), and 
open reading frames ORF1a and ORF1b [77, 78, 5]. There is a 
possibility of cross-reaction with other endemic coronaviruses, 
as well as a potential genetic drift of SARS-CoV-2 especially 
as the virus evolves within new populations, which could lead 
to false results. To avoid such occurrences, it is necessary to 
incorporate at least two of the molecular targets in the assay [80]. 
A number of these molecular targets have been used by various 
investigators in different countries for rRT-PCR assays. In the 
United States, two nucleocapsid protein targets [N1 and N2] have 
been selected by the CDC as the two-target assay has shown to 
be performing well [81]. Another study in Hong Kong, China 
also adopted two targets for their rRT-PCR assay, first using the 
nucleocapsid target for screening and then the open reading frame 
1b target for confirmation [82]. However, the WHO recommends 
the use of the envelope (E) gene for the first-line screening and the 
RdRp gene for the confirmatory assay [77]. Some other countries 
have also utilized other genetic targets to detect the virus but 
there has not been any indication that any one of these sequence 
regions used is advantageous over the other in diagnostic testing. 
Nonetheless, in the ideal design, the effects of genetic drift are 
mitigated with the inclusion of at least one conserved region and 
one specific region [80]. However, the use of this method is very 
expensive and this poses a big challenge [83].

Rapid Diagnostic Tests
To detect SARS-CoV-2 antigens and/or antibodies more rapidly, 
immunoassays (also known as rapid point-of-care immunoassays) 
have been developed and they are generally lateral flow assays. 
These assays have been designed to detect antigens such as SARS-
CoV-2 or to detect antibodies (IgM and IgG) such as those against 
COVID-19 infections [80].

Rapid Antigen Lateral Flow Assays 
Theoretically, these assays are advantageous as they produce test 
results within a reasonably short time and the associated low-cost 
detection of SARS-CoV-2. But based on the experience gotten 
from the diagnosis of influenza (Flu) viruses with this method, 
these assays are likely to have the problem of poor sensitivity 
[80]. Monoclonal antibodies specific for SARS-CoV-2, as well 
as several other rapid antigen assays, are being developed [84]. 
However, due to the disparity of viral loads in COVID-19 patients, 
there is concern that antigen detection may miss some cases as 
a result of low infectious burden or sampling variability [80].

Serology
This is an indirect measure of infection that measures the host 
response to an infection rather than measure the level of the 
infection, it is best utilized retrospectively. Serological methods 
have proven to be beneficial in confirming COVID-19 infection, 
and are rapidly being developed [85]. In the past, serology 
played a crucial role in the epidemiology of SARS [86] and some 
other coronavirus outbreaks [87]. Rapid lateral flow assays for 
antibodies (both IgM and IgG) will certainly play an important role 
in COVID-19 and should assist in the determination of burden of 
infection, the basic reproduction number, the role of asymptomatic 
infections, and the overall mortality. However, it takes weeks for 
the body to develop specific IgG responses, and IgM responses 
are usually non-specific. As a result, serology detection may 
not likely be essential in active case management, but may be 
relevant in other aspects such as the diagnosis/confirmation of late 
COVID-19 cases, or to ascertain the immunity of health workers 
as the outbreak progresses [80].

Imaging
For any region of the world, the local procedures for infection 
prevention and control should be utilised for all imaging 
examinations to avoid transmission. The results from imaging 
examinations may differ from patient to patient due to factors such 
as disease stage at the time of scanning, immune status, patient’s 
age, underlying diseases and drug interventions [88].

During the early stage of pneumonia cases, chest X-ray examination 
may reveal multiple small patchy shadows and interstitial changes 
which are more pronounced in the periphery of the lungs. But 
the X-ray image in severe cases may show infiltrating shadows, 
bilateral multiple ground-glass opacity, as well as pulmonary 
consolidation, with infrequent pleural effusion [88, 89].

However, pulmonary lesions are more clearly revealed by a 
chest computed tomography (CT) scan than in an X-ray image. 
With clear details, CT scan reveals ground-glass opacity, as well 
as segmental consolidation in bilateral lungs especially in the 
periphery of the lungs. Also, severely infected children may show 
multiple lobar lesions in both lungs. [90].

Other Diagnostic Tools
Virus culture is not recommended as a diagnostic routine [71, 
80]. However, when necessary, blood and sputum cultures may 
be conducted to rule out other organisms that cause respiratory 
tract infections such as adenovirus, influenza, parainfluenza, 
rhinovirus, respiratory syncytial virus, SARS-CoV, etc., as well 
as bacterial infections such as mycoplasma pneumonia, chlamydia 
pneumonia, etc. [55].

Certain blood abnormalities can serve as markers to indicate 
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the presence of the infection. The most common blood markers 
include leukocytosis, leukopaenia, lymphopenia, and elevated 
liver transaminases. Other markers include neutrophilia, 
thrombocytopaenia, renal impairment, as well as decreased levels 
of albumin and haemoglobin [58, 59, 60].

Covid-19 Testing Around the World
In the United States (US), a country with a population size of 
over 330 million people [9] and that has recorded over 2.6 million 
cases of COVID-19 as of 26 May 2020 [4], over 36.4 million 
tests have been carried out as of 27 May 2020 [10]. As of 3 July 
2020, the US received 50,000 samples from the United Kingdom 
(UK) for analysis as the samples could not be processed in British 
laboratories due to operational issues [91]. However, the UK with a 
population size of over 67 million people [9], and around 284,900 
cases of COVID-19, had carried out over 10.3 million tests as of 3 
July 2020 [10], and had set a target of 100,000 tests per day [92]. 
Nonetheless, Canada with over 105,000 cases of COVID-19, had 
conducted over 2.8 million COVID-19 tests on her population [10] 
of over 37 million people as of the same date [9].

As of 3 July 2020, Russia with a population size of over 145 
million people [9] and over 674,000 cases of COVID-19, had 
carried out over 20.4 million tests and had the highest number of 
COVID-19 tests across Europe [10]. As of 21 March 2020, Russia 
had delivered 100,000 COVID-19 testing kits to 13 different 
countries and helped to detect the index cases in Belarus, Armenia, 
Kyrgyzstan and Uzbekistan [93]. In the same vein, Italy with about 
241,000 cases of COVID-19, had carried out over 5.6 million 
tests [10] on her population of over 60 million people [94] as of 3 
July 2020. A report from Italy explained that the mass COVID-19 
testing in Vò town helped eradicate the infection from the town 
[95]. Whereas, Spain (with about 297,000 cases) had carried out 
over 5.4 million tests on her population of over 46 million people 
as of the same date [9]. 

Also, over 9.5 million COVID-19 tests have been conducted 
in India, a country that has recorded about 672,644 cases of 
COVID-19 [10] and has a population size of over a billion people 
[9] as of 3 July 2020. Also, about 3.5 million tests had been 
conducted in the United Arab Emirates (UAE) that has about 
50,857 cases of COVID-19 [10] with a population of over 9 
million people [9] as of 3 July 2020.

However, several other countries across Europe, America, Asia 
and Oceania had conducted a huge number of tests, ranging from 
hundreds of thousands to millions [10] as of 3 July 2020.

Covid 19 Testing in Africa
The African country with the highest number of COVID-19 cases 
is South Africa with over 177,000 cases and population size of 
around 59 million people [9]. The country had been able to conduct 
about 1.7 million tests [10] as of 3 July 2020. The second highest 
testing country in Africa is Morocco with around 748,449 tests, 
and had confirmed about 13,822 cases [10] in the country with a 
population size of around 36 million people [9] as of 3 July 2020. 
Ghana (with over 19,000 cases) and Uganda (with about 927 
cases) had conducted about 307,133 and 205,312 tests [10] in their 
populations of over 30 million [9] and 45 million [9] respectively 
as of 3 July 2020. However, Nigeria with a population size of 
over 200 million (largest in Africa) [9], had conducted just about 
148,188 tests and confirmed 27,564 cases [8] as of the same date.

Discussion
According to the reported figures indicating the extent of 

COVID-19 in Nigeria and other African countries, there is a 
relatively low level of spread. However, this can be attributed to 
the low levels of testing in the regions. With a population size 
of over 200 million people [9], Nigeria had conducted just about 
27,564 tests as of July 3 [8]. Whereas, Botswana whose population 
is just around 1% Nigeria’s population, had conducted over 45,000 
tests; South Africa (about a quatre of Nigeria’s population) had 
conducted over 1.7 million tests; and Morocco (about 18% of 
Nigeria’s population) had conducted over 748,000 tests as of July 
3, all representing the very few countries in Africa with promising 
testing capacities. This is a stark contrast from the thousands and 
millions of tests conducted in many countries of Europe, America 
and Asia, and whose statistics on the spread of the virus tend to 
reveal more of the reality of the outbreak [96, 9, 10]. 

The slow rate of COVID-19 testing in Nigeria owes largely to the 
lack of adequate testing capacity in the country. As of 15 April 
2020, the NCDC reported that Nigeria had a total of 11 activated 
testing centres around the country, while 4 were still in progress 
[97]. This implies that at that time, Nigeria had 1 testing centre 
for every 18 million people based on the nation’s population as 
estimated by World Population Review [9]. Sequel to the fact that 
11 testing centres were distributed across the 36 states of Nigeria, 
as well as the capital city [98], Samples obtained from states in 
which there are no testing centres, will have to be transported to 
others states for testing. Hence, effective diagnosis and the number 
of samples tested per day at that time could be massively affected 
by the shortage of testing labs, and perhaps such other factors as 
transportation hazards and delays, sample mismanagement, as 
well as temperature change.

It was suggested by the head of WHO that the detection, 
isolation and treatment of cases will prevent extreme outcomes 
of COVID-19 [99]. Several countries have conducted a large 
number of tests to help discover the disease burden within their 
territories, and as well, isolate the infected population to reduce the 
rate of spread [10]. However, this has not been the case in Nigeria, 
and the current situation puts the entire Nigerian population at 
increased risk as potential carriers of the virus are living freely 
and making contacts with more people every day, without even 
knowing they are infected.

Looking into the roots of the diagnostic problems in Nigeria, 
a lot can be attributed to the leadership of the country. Several 
epidemics occur in Nigeria almost every year and the country 
had always responded to wade them out [100]. The recent 
Ebola, Monkeypox and Lassa fever epidemics in the country 
were effectively contained by prompt responses which involved 
large finances and commitment of government and her relevant 
agencies. According to Azuonwu [101], the Nigerian government 
made a prompt financial commitment to tackle Ebola during 
the 2014 outbreak [101], even the government as at then took 
visible responsibility and pro-activeness in good time. However, 
the post-outbreak response from the leadership has not been 
outstanding. Despite the responses to the previous outbreaks and 
the emergency responses to COVID-19, Nigeria only has 28 active 
PCR facilities for COVID-19 testing in 19 out of the 36 states 
in the country as reported by the NCDC on 26 May 2020 [102]. 
This would potentially be a palpable setback to overall testing of 
huge population of Nigeria, even when the rural areas must be 
certainly be left out in the scheme of things.

Critically, African health ministers agreed to the Abuja Declaration 
of 2001 to allocate at least 15% of their national budgets towards 
rejuvenating their health care systems [103]. However, despite 
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Nigeria’s position in Africa, her health expenditure as a percentage 
of her Gross Domestic Product (% of GDP) is 3.76 as of 2017. 
In other words, Nigeria’s health expenditure is 3.76% of her total 
expenditure as of 2017, a value apparently underwhelming when 
compared to those of other African countries. Sierra Leone boasts 
of 13.42%, South Sudan – 9.76%, Malawi – 9.65%, Liberia – 
8.16%, South Africa – 8.11%; only 9 African countries have 
below Nigeria’s 3.76% of GDP as of 2017 [104]. The high level of 
corruption in Nigeria has only worsened the situation. Corruption, 
which has been defined by the World Bank as the “abuse of public 
office for private gain” [105] has crippled the economy of Nigeria 
as well as the health system. Some common corrupt practices 
in Nigeria include bribery, inequitable political considerations, 
diversion of budget allocations, failure of contractors and suppliers 
to deliver and not being held accountable, theft or diversion of 
drugs/supplies for personal use or private sector benefits, use 
of public equipment and facilities to attend to private patients, 
unnecessary referrals to private facilities, absenteeism, unofficial 
payments demanded from patients for services, as well as theft of 
user fee revenue [106]. The diversion of health budget allocations 
means that even the little percentage of the country’s budget 
allocated to health care is not fully invested in the sector, and all 
these have contributed to the backwardness of health care delivery 
services in the country.

Furthermore, the lack of adequate testing capacity in Nigeria can 
also be attributed to the high cost of setting up PCR laboratories 
as well as its high cost of running and maintenance. Extensive 
personnel training and expertise are required for the operation of 
RT-PCR machines [107], and the machines are expected to be 
used with uninterrupted power supply as they are very delicate and 
sensitive [108]. However, with limited expertise and the country 
being faced with acute electricity problems for years [109], these 
tend to increase the burden of rapidly scaling up testing within 
the country.

As reported by the WHO, a strong health system has a well-
remunerated and trained workforce, strong finance structure, 
adequate and highly maintained facilities, vaccines and 
technologies, logistics for medicines and a reliable and regularly 
updated health information system. With appropriate governance, 
all these ensure that health service delivery is accessible and timely 
[110]. However, this is hardly the case in Nigeria where there is 
a predominance of poor remuneration of the health workforce, 
inequitable distribution of health workers, gross under-supply of 
several health facilities, lack of regular clinical training across 
several health centres, as well as very challenging working 
conditions, usually due to the shortage of power supply and 
inadequate call rooms and meals [111, 112]. These are followed 
by distrust, dissensions and frequent conflicts among different 
professional groups in the health sector, where other health 
workers have claimed that the Nigerian health system is structured 
to mainly favour the physicians [113, 114]. Many freshly out of 
school health care professionals find it difficult to get internship 
and horsemanship positions, and this difficulty extends to the 
employment stage as there are not enough job positions [115]. 
All these have resulted in a massive brain drain of Nigeria’s 
health professionals to other countries (especially to Europe and 
America) [115].

As the aforementioned abnormalities in the health sector have 
persisted over the years, coupled with the cost, time and resources 
required to set up standard health care facilities [83], emergency 
responses during outbreaks that involve the establishment of 
facilities become burdensome; COVID-19 outbreak is a perfect 

illustration of this scenario. Long-term establishment plans are 
less burdensome to execute because the country will always 
have time to do international businesses, accumulate internally 
generated revenues, taxes, grants and fines, all yielding funds to 
power the ongoing projects [116]. But in emergency cases like 
COVID-19 outbreak, with lockdowns in major countries and 
cities, diminishing economic activities and downsizing economic 
capacities,it becomes a problem for the country to effectively 
scale-up the health care infrastructure to meet the required 
standards to combat the outbreak [117]. Besides, the increasing 
rate of infection of health workers in Nigeria is only but reducing 
the available workforce in the country [118]. 

A study in Chicago revealed a cluster of 16 cases of confirmed or 
probable COVID-19 emanating from non-household contacts with 
one infected person. This study pointed out the lack of laboratory 
testing for probable cases as the first of three limitations that had 
promoted the transmission [119]. Another study reported that 
timely and accurate laboratory testing of samples from cases 
being investigated represents an important aspect of response, 
which supports decisions on strategies of infection control and 
patient management at health facilities [120]. The WHO also 
explained that to halt the spread of COVID-19, it is required of 
every territory to find and test every suspected case to promote 
prompt and effective isolation and appropriate care for confirmed 
cases, as well as prompt contact-tracing of close contacts of all 
confirmed cases to rapidly identify, quarantine and medically 
monitor them for the virus incubation period of 14 days [14]. 

Hence, the inadequate COVID-19 testing capacity in Nigeria 
[10] means that a lot of cases are probably unidentified, thereby 
potentially resulting in the unforeseen transmission of the infection 
in different areas of the country. As a result, curtailing the 
disease transmission becomes more challenging and community 
transmission of COVID-19 is inadvertently promoted. Hence, the 
lockdown efforts in the country, despite the resulting increase in 
hardship, become undermined and less effective due to the lack 
of adequate testing and isolation of confirmed cases.

Conclusion and Recommendation
Despite the massive efforts being made around the world towards 
curtailing the spread of COVID-19, the high rate of spread in higher 
equipped countries and territories does not give hope to countries 
with weaker health infrastructure. With cases and deaths increasing 
daily, many countries are scaling up their testing capacities to test 
as many people as possible to ensure early detection, isolation and 
treatment of new cases to prevent further transmission. However, 
a handful of countries are struggling to meet up with the testing 
demands, and Nigeria is the case study in this review. Political and 
socio-economic challenges, as well as corruption, have ensured 
that health care in Nigeria has remained below standard. This puts 
the inhabitants of the country at increased risk of infection as the 
low testing capacity means that many asymptomatic carriers of the 
SARS-CoV-2 are living freely in the country and making contacts 
with more people, potentially increasing the rate of transmission. 
Hence, the leadership of Nigeria faces an uphill task of having 
to scale up the testing capacity in the country as soon as possible 
to instil some hope and trust into the inhabitants. Based on the 
present challenges in the health sector, the scholars wishes to 
make the following recommendations:

1. The government should invest massively to scale up the 
testing capacity for COVID-19 in the various states to a 
reasonable level.

2. The government should increase the percentage of the national 
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budget allocated to the health sector.
3. All projects being awarded should be monitored to completion. 
4. There is also a need for improvement in the educational and 

employment sectors, proper remuneration of health workers 
and the development of standard research institutes to:

a. Provide a sufficiently skilled healthcare workforce, enough 
to cater for the country’s population healthcare demands.

b. Decrease the looming brain drain of health workers to other 
countries.

5. The policymakers and the health professionals of the country 
need to co-operate together to create a long-term blueprint 
for the improvement of the sector and provide key indicators 
of performance.

6. Rules and regulations against corrupt practices, with 
appropriate punishments, should be made tougher to help 
reduce corruption in the health sector and the country at large.
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