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Abstract

The novel coronavirus, SARS-CoV-2, which causes COVID-19, is seen world-wide. In developing countries, adequate health facilities and
staff numbers are a concern. Ghana recorded its first 2 cases of COVID-19 on 12 March 2020. On 30 March 2020, a partial lockdown for 14
days was imposed and later extended along with other measures. By the end of the initial lockdown, 19 April 2020, an estimated 86,000 people
had been traced and 68,591 tests performed. Of the 68,591 tests, there were 1,042 (1.5%) positive cases, 9 deaths, and 99 recoveries, with
Ghana ranked number one among African countries in administering tests per million people. Ghana’s effective track and trace system, as well
as lockdown and other measures, have helped limit mortality with only 85 recorded deaths by 23 June 2020. Scientists from three facilities of
the University of Ghana have also successfully sequenced the genomes of COVID-19 from 15 confirmed cases, and the Food and Drugs
Authority in Ghana have also helped address shortages by fast-tracking certification of hand sanitizers and local production of 3.6 million
standardized personal protective equipment. There has also been the development of prototypes of locally-manufactured mechanical ventilators
to meet local need at intensive care units. Most people have also resorted to changing diets and the use of supplements to boost their immune
system. Although initial results are encouraging, further research is needed to understand the dynamics of COVID-19 in Ghana and provide
additional guidance.
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Introduction
Severe acute respiratory syndrome (SARS), an
international epidemic which occurred between 2002
and 2003, was attributed to a coronavirus, SARS-CoV,
a novel zoonotic coronavirus [1]. Another coronavirus
named SARS-CoV-2, that is responsible for
coronavirus disease 2019 (COVID-19) was first
reported in Wuhan, China, in December 2019 [2].
Governments across the world have instigated measures
to help contain the spread of COVID-19 including
quarantining citizens who have travelled from high risk
countries or made contact with positive tested patients,
mass testing of citizens, as well as enforcement of
national or partial lock downs in line with World Health
Organization (WHO) guidance [3]. Scientists are also
currently seeking to develop potential medicines for the

management of COVID-19, which includes repurposing existing drugs and making vaccines against
COVID-19. There has been controversy surrounding
the use of hydroxychloroquine, with the WHO
removing it from the ongoing Solidarity Trial [4,5].
However, more promising results with remdesivir have
been found [6].
We are aware that health facilities in high-income
countries including the United States of America
(U.S.A), United Kingdom (U.K), Italy, France and
Spain have come under heavy patient work loads that
have placed a considerable burden on intensive care
unit (ICU) beds, health care workers, personal
protective equipment (PPEs) and ventilators [7,8].
In developing countries, especially sub-Saharan
African countries, there are concerns with their ability
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to adequately deal with COVID-19; partly due to few
health facilities, medicine availability and research
capacity. For instance, in Kenya there are just 200 ICU
beds for a population of 50 million, and in Mali and
Liberia there are only a few ventilators for their
population of several millions [9]. There is also a
concern that low- and middle-income countries
(LMICs) are less able to cope with pandemics despite
experience with infectious diseases. This includes
Africa which is already struggling with high rates of
both infectious and non-infectious diseases [10,11],
alongside a fragile health system. As a result, the United
Nations and WHO predicted that at the end of April or
beginning of May there could be up to 44 million cases
of COVID-19 in the first year of the pandemic in Africa,
with up to 190,000 deaths if containment measures
failed [12]. This was despite the WHO on 7 April 2020,
reporting that “There have been almost 1,000 deaths
and more than 19,000 infections across Africa so far,
although these rates are far lower than those seen in
parts of Europe and the US” [13]. In the wake of the
pandemic, 1,400 U.S citizens in Ghana requested to be
repatriated with the assistance of their Embassy, even
though death rates attributed to COVID-19 in Africa
and Ghana were much lower compared to the U.S.A
[14]. It is noteworthy that the first case of COVID-19 in
sub-Saharan Africa was reported in Nigeria on 28
February 2020 [15].
There were initial concerns that face masks, gloves,
hand sanitizers, and diagnostic materials for testing
COVID-19 may be in short supply in most LMICs.
Additionally, most LMICs are not manufacturers of
PPE and diagnostic materials. There were also concerns
that a pandemic like COVID-19 may turn attention
away from other high priority diseases such as human
immunodeficiency virus (HIV), malaria and
tuberculosis in sub-Saharan Africa [10,16].
Consequently, we wanted to document the experiences
of a LMIC country that has implemented measures to
help reduce the spread of COVID-19 virus, as well as
has addressed some of the concerns with PPE for
frontline healthcare staff. The findings can potentially
help with future activities aimed at reducing the spread
of COVD-19 virus and the management of COVID-19
patients, not only in Ghana, but other countries.
The experience of LMICs: the case of Ghana
As mentioned, in view of the on-going pandemic,
we wanted to document activities that have been
implemented to help reduce the impact of COVID-19
especially in a sub-Saharan African country with high
rates of both infectious and non-infectious diseases. In
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Ghana, there are ongoing activities to tackle infectious
diseases such as reducing antimicrobial resistance, as
well as national action plans to reduce morbidity and
mortality associated with non-communicable diseases
[10,17]. However, there are concerns that such
activities may be compromised when attention is turned
towards containing COVID-19.
Ghana recorded its first two cases of COVID-19
infection on 12 March 2020. On 28 March 2020, the
President of Ghana announced a partial lockdown from
01:00 (local time) beginning 30 March 2020, for 14
days. On the day of the announcement, the Greater
Accra, Ashanti, and Upper West Regions of Ghana had
all reported cases of the virus, and 141 COVID-19 cases
had been confirmed nationwide, with 5 fatalities.
Citizens were only permitted to leave their homes for
essential items such as food, medicine, water, pay their
utility bills, as well as visit the hospital, pharmacies or
bank, among others. The government established five
key objectives to address the potential effects of the
COVID-19 pandemic in Ghana. These were (1) limit
and stop the importation of the virus, (2) contain its
spread, (3) provide adequate care for the sick, (4) limit
the impact of the virus on social and economic life and
(5) expand domestic production capability to strengthen
self-reliance [18].
Lockdown and testing in Ghana
The partial lockdown in Ghana was further
extended for another one week starting 13 April 2020.
As at 15 April 2020, there were 641 confirmed cases of
COVID-19 in Ghana out of the 50,719 tested samples
[15]. Of the confirmed positive cases, 548 had mild to
moderate symptoms and 2 had severe symptoms. Death
was seen among 8 of the positive tested cases. Of the
641 positive cases, 66 later tested negative upon
treatment and had to wait for a second test, whilst 17
had been treated and were negative on repeated testing.
As at 17 April 2020, 10 out of 16 regions in Ghana had
COVID-19 cases; Greater Accra (541), Ashanti (53),
Eastern (42), Northern (10), Upper West (7), and
Central, North East, Volta and Western regions had one
case each. During the extended partial lockdown in
certain high risk regions in the country; Greater Accra
Region (Accra, Tema), Ashanti Region (Kumasi) and
Central Region (Kasoa), there was enhanced
surveillance, public education, and restriction to
movement.
By the end of the 3 weeks partial lockdown (19
April 2020), there was an estimated 86,000 people
contact traced. Furthermore, 68,591 tests had so far
been undertaken, and the outcome of a further 18,000
839
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results were yet to be received [18,19]. Of the 68,591
screened; 1,042 (1.5%) were positive and 67,549
(98.5%) were negative. Nine deaths and 99 recoveries
were recorded by 19 April 2020 [18]. Furthermore, 930
persons had been isolated, and were responding to
treatment in their homes or in treatment-designated
centers. For these categories, after treatment, they were
to undergo two mandatory tests to ascertain recovery.
The majority of the positive COVID-19 cases during
contact tracing and testing were travelers who had
recently arrived in Ghana or persons who may have had
contact with these travelers. As at 19 April 2020, Ghana
was the only country in Africa to have conducted more
than 60,000 tests, and was ranked number one in Africa
in terms of administering tests per million people [20].
During the period of partial lockdown, disinfection
exercises against the potential spread of COVID-19
were also undertaken at market places, educational
institutions and public and private facilities.
After partial lockdown
The President of Ghana announced the end of the
partial lockdown on 19 April 2020, and this was to take
effect at 1:00 am, 20 April 2020. The President also reiterated that the Ministry of Health will continue to
monitor the spread of COVID-19 throughout Ghana, as
well as urge citizens to practice social distancing and
continue to wear face masks. Additionally, citizens
were urged to frequently wash their hands with soap
under running water and apply alcohol-based hand
rubbing lotion after drying hands. Furthermore, the
Government announced that it would impose lockdown
in COVID-19 infection hotspots, if necessary [18,21].
The reasons for lifting the partial lockdown were based
on a number of reasons. These included (1) better
understanding of the nature of COVID-19, (2) success
to date in containing its spread, (3) an enhanced testing
programme, (4) the identification of potential hotspots,
and (5) the expansion of isolation and treatment centers
across the country. Despite the lifting of the partial
lockdown, restrictions on religious and social
gatherings were to continue, and closure of schools was
still in force. Ghana’s borders were also to remain
closed.
Two hospitals in the Greater Accra Region of
Ghana, Ga East Municipal and Bank of Ghana
Hospitals, had been fully dedicated as COVID-19
treatment centers, whilst other major hospitals across
the country had been identified as centers to support the
management of this disease if needed. In addition, 3
major laboratories in the country; Noguchi Memorial
Institute for Medical Research (NMIMR), Kumasi
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Centre for Collaborative Research (KCCR) and the
National Public Health Reference Laboratory
(NPHRL), as well as 9 other state or government
hospital laboratories, had been identified for logistical
support to perform tests on samples to help with track
and trace testing [20].
Opportunities in the midst of the pandemic in
Ghana
A notable feat has been achieved by scientists at the
University of Ghana’s Noguchi Memorial Institute for
Medical Research (College of Health Sciences), and the
West African Centre for Cell Biology of Infectious
Pathogens (College of Basic and Applied Sciences),
with support from University of Ghana Computing
Systems. The scientists successfully sequenced the
genomes of SARS-CoV-2 from 15 of the samples
obtained from confirmed COVID-19 cases in Ghana
with the aid of Next Generation Sequencing (NGS)
Core and a High-Performance Computing system [22].
Analysis of the data revealed that whilst some
differences between the strains from various countries
have been observed, all the 15 genomes generally
resembled (> 92% similarity) the original strain found
in Wuhan Province, China. Out of the 15 samples, 6
were from travelers who arrived from the United
Kingdom (2), United States/United Arab Emirates (1),
Norway (1), Hungary (1) and India (1), and 9 Ghanaian
patients who had no travel history.
The government of Ghana instructed the Food and
Drugs Authority (FDA) to issue certificates to local
manufacturing companies and importers to source
potential antivirals. The Government of Ghana has also
introduced measures to facilitate increased local
production of PPEs following the inability to import
sufficient equipment due to lockdown measures in most
exporting nations coupled with shortages within
developed nations. For example, the government
contracted local manufacturers to use local materials to
produce 3.6 million pieces of PPE including nose
masks, medical scrubs, hospital gowns and head gears
[23]. The FDA has also provided guidelines and
specifications for local manufacturers to produce
affordable face masks. There was also an urgent need to
seek indigenous solutions at least in the short-term to
address shortages of hand sanitizers, which has resulted
in the production and use of locally made hand
sanitizers. To facilitate this, the FDA in Ghana fasttracked testing and approval of alcohol (> 70 %) based
hand sanitizers. However, post-market surveillance by
the FDA revealed the presence of sub-standard alcohol
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sanitizers (with alcohol content below 50%), and this is
being addressed.
The Government of Ghana has also introduced the
use of drones to enhance delivery of samples from
suspected cases, as well as part of a new rapid results
testing programme. With respect to the availability of
ventilators in the country to manage critically ill
COVID-19 patients, Ghana had over 100 in health
facilities as of January, 2020. This was before the
arrival of recently procured 307 ambulances for the
National Ambulance Service equipped with mobile
ventilators [24]. Arrangements have also been made for
the procurement of 50 more ventilators [24].
Furthermore, a team of local professionals from
Academic City University College, Ghana, has
developed a baseline prototype of a mechanical
ventilator to support the national efforts towards
treating patients who develop severe symptoms of
COVID-19 [25]. The power-controlled system should
enable these locally-made mechanical ventilators to run
on electricity, and can be built in 25 minutes once
components become available.
Alongside this, most people in LMICs have resorted
to improving their diets as well as using medicinal plant
products or nutritional supplements with known
immune boosting potential to help keep healthy during
the pandemic. LMICs, such as Ghana could also
explore the possibility of using medicinal plants (or
their extracts) with known immune boosting and/or
antiviral activities similar to other countries such as
China [26]. However, care is needed.
Care is also needed with the use of
hydroxychloroquine as studies have failed to show any
clinical benefit whilst potentially harming patients
resulting in, as mentioned, removal from WHO and
Solidarity Trial [5,27]. The early hype though has
resulted in shortages and price increases of
hydroxychloroquine in pharmacies in LMICs including
Ghana, and we will be exploring this further in future
studies as it is now recommended in the national
treatment guidelines [28-30].
Conclusion and recommendations
As the fight against COVID-19 continues; we
believe countries need to apply setting-specific
approaches to deal with the pandemic and also build on
recommendations from the WHO and others [3]. These
include dealing with potential issues regarding ethnicity
and mortality as they arise, as well as learning from
other countries [31]. We believe Ghana serves as a good
example for LMICs including sub-Saharan African
countries regarding potential steps that can be
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introduced to minimize the impact of COVID-19. This
is because as of 23 June 2020, there were 14,154
confirmed cases in Ghana with only 85 recorded deaths
due to COVID-19 [32]. This compares with
substantially more deaths seen among for instance
Western European countries including Italy, Spain and
the U.K with their substantially greater resourced
healthcare systems. However, the authorities in Ghana
cannot be complacent as lockdown measures ease [33].
Continuous research is also important to understand the
dynamics of COVID-19 in all settings for prevention of
future coronavirus outbreaks. We will be exploring
further the potential impact of the current focus on
COVID-19 on the management of other infectious and
non-infectious
diseases,
including
unintended
consequences, as well as issues such as ethnicity and its
subsequent impact on morbidity and mortality.
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