
ABSTRACT
The development of novel severe acute respiratory syndrome-2 (SARS-CoV-2), the causative agent of the continuous 
coronavirus diseases-19 (COVID-19) pandemic, has become a global concern. The current COVID-19 pandemic should 
be extensively comprehended to deal with it and to forestall a future pandemic. Like other countries, the African 
countries have also taken measures to stop the spread of COVID-19 infection like full lockdown and enforcing travel 
limitations. This review aimed to highlight the factors associated with the emergence, surveillance, preparedness, 
containment of COVID-19, along with the biosafety research facilities in African countries. A literature search with 
the combined keywords “Africa and COVID-19” was performed using different search engines like Pubmed, Google 
Scholars, and Medline Plus. The data was collected and analyzed. It has been observed that most infection spread is 
attributed to improper hygiene/protective measures, for example, hand washing and social distancing. Accordingly, 
the large scale advertisement and conduction of the COVID-19 educational programs are highly recommended. 
The African countries lack appropriate numbers of biosafety level 3 and 4 research facilities, trained personnel/
emergency units, and funding resources to combat COVID-19 and similar pandemic. It is advisable to build up more 
biosafety research facilities, trained emergency response units, isolation units, and substantial funding agencies 
in every African country with clear rules to combat outbreaks like COVID-19. The African countries may also ask 
support from other countries with successful experience against COVID-19. The implementation of the suggested 
strategies will be helpful to African countries against COVID-19.
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INTRODUCTION

Viral infections appearing within a given population 
with an increasing incidence or hovers to increase sooner 

rather than later are referred to as an emerging infection. 
This emerging infection can either be caused by an 
unknown or previously undetected infectious agent that 
has spread to new geographic areas or new populaces 
and whose role in the disease pathogenesis has gone 
unrecognized previously. Similarly, diseases that were 
once significant medical issues globally or in a specific 
country, and afterward declined drastically, yet are again 
turning out to be medical issues to a critical extent of 
the populace are referred to as re-emerging infections. 
The emergence and re-emergence of novel human viruses 
are of great concern, most notably with the emergence of 
severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2), which was confirmed to be the causative agent of 
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last century as a result of population development, 
relocation from rural regions to urban communities, 
global air travel, destitution, and ecological destruction 
for economic development and land use. To establish 
an emerging infection, the infectious agent must enter 
into a vulnerable host strived and spread readily to 
another host, causing disease in the new host and sustain 
its transmission within the population. This is in line 
with the germ theory of disease transmission that was 
established by Louis Pasteur. 

The expansion of human activities to new geographical 
areas destroying vegetation and the ecosystem, increases 
the chances of human contact with animals the potential 
zoonotic transmission of viruses. However, the genetic 
make-up of the host and the virus is significant in 
determining which animal virus will strive and replicate 
the first human host. This is because animal viruses 
required minimal mutations in other to jump species. 
About 70% of emerging human infections are of zoonotic 
origin, and two-thirds of them are acquired from wildlife. 
This is because unplanned urbanization leads to the 
destruction of the animal habitat, which exposes human 
contact with arthropod vectors of viral infection and 
animal reservoirs of viral infection. Human and animal 
interactions are hindering wild animals. 

Most notably, in Africa, many animal species population 
has reduced drastically due to human activities, such as 
hunting, pastoralization, habitat modification, and bush 
burning. The significance of every one of these elements 
rely upon the species, its area and natural surroundings, 
and population density. This interaction increases human 
susceptibility to novel viral infection in the absence of 
immunity against the invading novel viruses leading 
a pandemic. A more extensive comprehension of how 
infections advance is currently being discovered by 
considering host hereditary components accountable 
for repelling infection intrusion (Pasteur et al., 1879; 
Broecker and Moelling, 2019; Spyrou et al., 2019; Esser et 
al., 2019; Tam et al., 2019; McLennan et al., 2019; Otieno 
et al., 2019; Ingala et al., 2019; Beena and Saikumar, 
2019; Warren and Sawyer, 2019; Ramalho-Ortigao and 
Gubler, 2020; WHO, 2020a; Martinez-Alvarez et al., 
2020; Chinazzi et al., 2020).

Surveillance Preparedness and Response to Pandemics: 
Thoughtfulness over emerging and re-emerging infections 
have brought about some national, territorial, and 
global actions to re-establish and improve surveillance 
and control of transmittable infections. To strengthen 
surveillance, WHO member states passed a resolution 
urging all member states to reinforce their surveillances 
and capacity to detect emerging viral infection and 
the ability to identify novel viruses causing infectious 
diseases. The accomplishment of these resolutions relies 
upon the capacity to acquire data on viral diseases 
and the readiness to impart this data broadly and 
globally. This resolution has been made by WHO into 
the establishment of the Division of Emerging and other 
Communicable Diseases Surveillance and Control, whose 
duty is to reinforce national and worldwide limits in the 

the current coronavirus disease-19 (COVID-19) pandemic 
that is ravaging the world (Weber et al, 2019; Weber et 
al, 2019; Luo and Gao, 2020; WHO, 2020a).

It is relevant to realize that before 2003, many 
coronaviruses were known to cause severe infections 
in animals, while human coronaviruses were ordinarily 
connected with moderate respiratory diseases. With the 
constant exposure of humans to animals viruses via the 
food that we eat, domestic animals we rear, the animals 
we keep as pets, and our connections with the natural 
surroundings, we often get infected by several animal 
viruses majority of which enters and pass through our 
gastrointestinal tract harmlessly or get neutralized and 
destroyed by our competent immune system (Guan et al., 
2003; Vijaykrishna et al., 2007; Jiang et al., 2017; Davis 
et al., 2018; Vojdani et al., 2020; WHO, 2020a).

Be that as it may, on uncommon events, an animal virus 
bump into a human host and starts to duplicate itself, 
executing its whole lifecycle inside human cells and 
growing one virion into a populace of many. Replication 
of an animal virus in the body of this first human subject 
is the crucial moment in the zoonotic procedure because 
the infection transforms and develops under the specific 
limitations of the human body adjusting and developing 
itself for replication in this new host. High viral titers 
generated by viral replication encourage its spread to a 
subsequent human host, starting choice for variations 
with expanded ability to spread in the human populace. 
As a result, several animal viruses were reported to infect 
humans with severe consequences such as the severe 
acute respiratory syndrome coronavirus (SARS-CoV) 
in 2003, 

Middle East respiratory syndrome coronavirus (MERS-
CoV) in 2012 (Centers for Disease Control and Prevention, 
2013), swine acute diarrhoea syndrome coronavirus 
(SADS-CoV) in 2016 and now, the 2019 novel human 
coronavirus (SARS-CoV-2), that has brought about the 
pandemic. Be that as it may, these rising infections 
are understudied in Africa yet should be extensively 
comprehended to deal with the present pandemic and 
forestall a future pandemic. This narrative aims to 
review the factors associated with the emergence of 
COVID-19, surveillance preparedness and response to 
pandemics, surveillance and containment at the borders, 
containment of COVID-19, total lockdown as a measure 
of containment, and biosafety laboratories in the African 
continent (Zhong et al., 2003; Plowright et al., 2017; 
Gallagher et al., 2018; Zhou et al., 2018; Warren and 
Sawyer, 2019; Lai et al., 2020; WHO, 2020a).

Factors Associated With the Emergence of COVID-
19: There are numerous factors associated with the 
development of new viral diseases or the reappearance 
of viral infections. A portion of the factors results from 
standard procedures, for example, the advancements of 
pathogens after some time. Yet, many are an after effect 
of human conduct and practices, taking into account 
how the interaction between the human populace 
and our environment has changed, particularly in the 
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prevention and control of infectious diseases for a useful 
and timely response. 

Africa, as a region, has been characterized by a higher 
burden of infectious diseases and has the weakest public 
health structure for surveillance globally, which often 
results in lots of paperwork, administrative bottleneck, 
too many instructions, conflicting priorities, and 
terminologies. There is a need for the use of standard case 
definitions, streamlined communication, strengthened 
surveillance, and feedback systems and training and 
research opportunities to improve the situation. This 
is the right time for Africa to move towards integrated 
surveillance of diseases and pandemic preparedness and 
response (WHO, 2020a; Martinez-Alvarez et al., 2020; 
Chinazzi et al., 2020).

Similarly, “One Health” surveillance and emergency 
response should be integrated into addressing the 
persistent menace of emerging pandemic threats 
across Africa. This will offer first-hand prospects 
in understanding the interface of animal-human, 
environment, and increasing public health awareness of 
zoonotic diseases as well as resilience and preparedness 
strategies. To achieve optimal resource allocation and 
technical assistance, it is essential to explore emergency 
outbreak schemes initiative and integrated community 
health capacity development at all levels to alleviate the 
menace of future emerging outbreaks in Africa. Pandemic 
readiness requires exceptional degrees of political and 
economic related commitment. It is taxing, however 
realistic. The well-being of Africa, and the world, rely 
upon us all keeping our responsibilities (WHO, 1947; 
WHO, 1998; WHO, 2014; Errecaborde et al., 2019; Rivers 
et al., 2019; Mboussou et al., 2019; WHO, 2020 a).

Surveillance and Containment at the Borders: In 
several African countries, the quest for emerging 
viruses keeps many international researchers and their 
local collaborators busy. In European countries, it has 
motivated the enactment of preparation strategies like 
sorting passengers at the airport and drafted guidelines 
that will test health care response to the pandemic. It 
is in this light that some African countries recommend 
a technical solution to fight against emerging viruses 
by installing a non-contact thermometer that measures 
temperature remotely, without contact for screening 
people at the borders. The data obtained are transmitted 
to the situation room at the terminal to identify febrile 
individuals that should be quarantined at the airport 
to protect the public and to the health authorities 
for epidemiological action. This will enhance the 
ability to respond to the spread of infective viruses 
under surveillance. Nonetheless, Africa's permeable 
land outskirts stay a reason for worry among health 
authorities and policy makers, because unchecked 
movement and transport between countries could 
spread infections rapidly, as observed with the current 
COVID-19 hitting hard on African countries with major 
international airports (Bowen and Laroe 2006; Gold et 
al., 2019; Martinez-Alvarez et al., 2020; Chinazzi et al., 
2020; WHO 2020a).

Containment of COVID-19: In the context of the 2019 
coronavirus disease (COVID-19) containment, individuals 
with risk are highly recommended to be quarantine. 
Quarantine is defined as separation or restraining 
of the activities of persons who are exposed to an 
infectious agent to monitor symptoms and for early 
detection of cases. Initiating early quarantine measures 
in an outbreak will help in delaying the introduction of 
diseases to a country and delay the peak of the epidemic 
in an environment where local transmission is ongoing. 
Though quarantine may generate a further source of 
infection if not properly implemented with regards to the 
current COVID-19 episode, the worldwide control system 
incorporates the rapid identification of lab-confirmed 
cases and their management or isolation at home or in a 
health care facility (Anderson et al., 2020; WHO, 2020a; 
WHO, 2020b; Coomes et al., 2020; Martinez-Alvarez et 
al., 2020; Chinazzi et al., 2020).

A quarantine facility should be appropriately organized 
in such a way that it provides adequate ventilation, 
spacious single rooms, toilets, and hand hygiene facilities. 
If single rooms are not available, a large room that is 
adequately ventilated with beds placed two meters apart, 
with an appropriate level of conforming sound waste 
management system, is required. Sadly, these standard 
quarantine measures are hardly available in most of the 
African nations due to their low socioeconomic status. 
At the same time, in some countries, there are available 
resources, which are not adequately channelled because 
of displacement of priority by the government and lack 
of political will. At the point when a home isolate is 
picked, the individual ought to involve an all-around 
ventilated single room. 

If a separate room is beyond the realm of imagination, 
keep up a separation of two meters from other family 
individuals, limiting the utilization of shared spaces 
and cutlery and guaranteeing that common spaces, 
for example, kitchen and washroom are very much 
ventilated. In most African countries, home or self-
isolate is practically unimaginable, most notably among 
poor people living in the ghettos and vagrants with no 
professional stability. This gathering of the individual 
needs to go out day by day to search for what they will 
eat and take care of their families on a daily bases; for 
them, home isolation implies starvation if there is no help 
from the government as palliative (Sorooshian, 2020; 
WHO, 2020a; WHO, 2020b; WHO, 2020c).

Total Lockdown as a Measure of Containment: African 
countries effortlessly duplicated the format of "stay at 
home" or lockdown orders, as in most Western nations, 
however, didn't duplicate the exact circulation of monies 
to residents. Most African nations don't have realistic 
demographic data to recognize and focus on the most 
vulnerable points, unlike in the western world. In 
Africa, money is given to individuals who will end up 
misappropriating it and post photographs to legitimize 
their spending. The COVID-19 cases continue expanding 
each day, and if the lockdown is an approach to lessen 
or end the spread of the virus, at that point from the 

Hudu & Alshrari

BIOSCIENCE BIOTECHNOLOGY RESEARCH COMMUNICATIONS		                        	          Preparedness in Containment of Coronavirus Disease-19 1522



Hudu & Alshrari

outcomes, it's not working and counterproductive indeed 
as cases proceed to double. People continue to stay at 
home without a wellspring of income and the necessities 
of life. So also, for those with little reserve funds, it will 
soon be depleted, and individuals will be compelled to 
come out to hustle for sustenance (Alfani et al., 2019; 
Hamelin et al., 2020; WHO, 2020a; Martinez-Alvarez et 
al., 2020; Chinazzi et al., 2020).

Africans have had a high degree of poverty and earning, 
even without COVID-19. Presently, this equitable tosses 
Africa into more hunger and will soon lead to individuals 
having more medical problems results from malnutrition 
and hunger. In typical circumstances, thousands pass on 
consistently in Africa because of different sicknesses and 
transmittable infections, for example, cholera, jungle 
fever, Lassa fever, tuberculosis, Zika infection, measles, 
smallpox, and so forth. The lockdown intensified these 
ailments as most of the casualties now have almost no 
money to take care of themselves. The common man 
considers this as an elite problem because, to them, the 
“hunger Virus” is more terrifying than SARS-CoV-2. 
The more significant part of the proprietor of micro, 
small and medium enterprises are probably going to 
devour their business capital during the lockdowns, with 
no reasonable helpline. This is because the palliative 
measure taking by some African countries won't almost 
certainly arrive at the targeted population because of 
dishonesty and fraud. Horticulture in Africa depends 
on downpour and season. The lockdowns during the 
planting season could undermine food security. This will 
have adverse effects on the farmers and the consumers, 
along with the increased inflation (Alfani et al., 2019; 
Hamelin et al., 2020; WHO, 2020a; Martinez-Alvarez et 
al., 2020; Chinazzi et al., 2020).

Biosafety Laboratories in African: At the point when we 
discuss containment laboratory, two things ring a bell; 
biosafety and biosecurity. Biosafety is a containment 
guideline, expertise, and practice that is executed to 
forestall unexpected exposure to biological agents and 
poisons or their negligent discharge. At the same time, 
biosecurity is the protection, control of organic agents 
and poisons inside the research lab, to forestall their 
misfortune, abuse, re-routing, unapproved access, or 
purposeful unapproved discharge. All tasks performed in 
bio-labs are classified by their biosafety levels. Biosafety 
levels (BSL) are utilized to recognize the protective 
measures required in a lab setting to ensure the protection 
of employees, the surrounding environment, and the 
general public. There are four biosafety levels. These are 
BSL-1, BSL-2, BSL-3, and BSL-4, with BSL-4 being the 
maximum containment level of all the BSL (Gronvall 
and Bouri, 2008; Gómez-Tatay and Hernández-Andreu, 
2019; Iwen et al., 2020; WHO, 2020a; Martinez-Alvarez 
et al., 2020; Chinazzi et al., 2020).

Level 4 BSL is used for studying high-risk infectious 
agents that are capable of aerosol transmission and 
life-threatening infection with no available vaccine-like 
SARS-CoV-2 causing the current COVID-19 pandemic. In 
Africa, there are just two BSL-4 research centers situated 

in Gabon and South Africa, and only three African 
nations have standard BSL-3 labs situated in Nigeria, 
Kenya, and South Africa (Figure 1). Contrary to this, the 
United States has 13 operational BSL-4 labs (Bressler 
and Hawley, 2006; Ahmad et al., 2015; Carpenter and 
Bhadelia, 2019; WHO, 2020a; Martinez-Alvarez et al., 
2020; Chinazzi et al., 2020).

Figure 1: Standard biosafety, level 3, and level 4 
laboratories in the African continent

Figure 2: Number of BSL centers in Africa and the USA

It is because of the inadequacies of BSL 3 and 4 
in Africa that stimulate WHO to come of African 
Emerging and Dangerous Pathogen lab Network (AFR-
EDPLN) to provide diagnostic services for an array of 
emerging pathogens. The objective of the AFR-EDPLN 
is to improve readiness and response to Emerging and 
Dangerous Pathogens (EDP) by upgrading diagnostic 
abilities and giving better access to a scope of tests 
for EDP, encouraging increasingly quick reaction and 
improved outbreak control process. The EDP system, 
as of now, involved 14 national consisting of Uganda, 
South Africa, Sierra Leone, Senegal, Nigeria, Madagascar, 
Kenya, Ghana, Gabon, Democratic Republic of Congo, 
Côte d'Ivoire, Central African Republic, Cameroon, and 
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Most infections spread is attributable to improper hygiene 
and protective measures, for example, hand-washing, 
cleaning, and safe entombment practices. It is, therefore, 
critical to keeping up essential cleanliness and protective 
conduct, for example, social distancing. With fewer 
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and education are also highly recommended. Finally, 
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The implementation of the suggested strategies will be 
helpful to African countries against COVID-19.

CONCLUSION

In conclusion, the large scale advertisement and 
conduction of the COVID-19 educational programs are 
highly recommended in African countries. They lack 
appropriate numbers of biosafety level 3 and 4 research 
facilities, trained personnel/emergency units, and funding 
resources to combat COVID-19 and similar pandemic. It 
is advisable to build up more biosafety research facilities, 
trained emergency response units, isolation units, and 
substantial funding agencies in every African country 
with clear rules to combat outbreaks like COVID-19.
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