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ABSTRACT

The novel Coronavirus disease-19, caused by the Severe Acute
Respiratory Syndrome-Coronavirus-2 virus posed a worldwide public
health emergency and remains a large health burden till date in
some continents, causing a significant morbidity and mortality among
the critically-ill, not sparing the low and medium-income countries.
The critical care surge in most countries exposed the unpreparedness
and “struggling” health systems of these countries, including Low and
medium-income countries in containing the epidemic. The suddenness
of Coronavirus disease in China is suggestive that another “Pathogen
X” epidemic may occur. In addition, the increasing global terrorism
index may precipitate another epidemic secondary to a bioterrorism
contagion. In mitigating this, however, lessons learnt from the
management of the critically-ill patients with the Coronavirus disease
may assist the low and medium-income countries in charting the
future directions of critical care in the event of any Post Coronavirus
disease public health challenge. The import of systems approach and
collaboration with development partners cannot be over-
emphasized, alongside increasing critical care beds and improving
oxygen avadilability and accessibility. Finally, changing the narrative
of “struggling” health systems of developing countries by addressing
the major debilitating factors, including the issue of critical care
workforce and training is needed. The new Essential and Emergency
Critical Care training program is proffered. Furthermore, offering
skilled healthcare workers adequate remuneration and other
incentives to guard against their migration to “greener pastures”
may help the low and middle-income countries retain critical care
specialists in preparing for any sudden Post-Coronavirus disease
public health emergency.

Keywords: Coronavirus disease-19, Low and medium-income
countries, Critical care, Bioterrorism, Systems approach
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Introduction

The COVID-19 disease is a novel coronavirus
infection affecting the respiratory system and is
caused by the severe acute respiratory syndrome
coronavirus-2  (SARS-CoV-2). It «caused «a
worldwide public emergency and was proclaimed
by the World Health Organization (WHO) as a
pandemic in March 2020.72 It presented a large
health burden and continues to ravage the world.3
Although COVID-19 had posed a huge problem to
most developed countries, the African continent
and some other “Low and Medium-income
Countries” (LMICs) were not spared.4 It also
starred significant morbidity and mortality, with
attendant economic disasters. In Lagos, which was
the epicenter of the COVID-19 challenge in
Nigeria, a study on the morbidity and mortality
pattern following COVID-19 revealed that the
epidemiological characteristics appear worsened
in hypertensive patients with COVID-19, where
survival rates were significantly lowered by the
presence of additional co-morbidity to 50% from
91% for those with hypertension alone.>

In combating the effect of the substantial morbidity
and apparent socio-economic impact of the
pandemic in the early days, with attendant lack of
vaccine, many prevention strategies were put in
place. These include deliberate testing, contact
tracing and social restrictions, in the form of
lockdowns and these were adopted globally.
LMICs, including African countries, on their part
implemented additional measures such as school
closures, international and even inter-city travel
bans, curtailing of large gatherings, including
churches and mosques,”

Globally, over 755million confirmed cases have
been recorded, with over 6.8million deaths as at
10 February 2023.8 Nigeria, with an estimated
population of about 206million had recorded 266,
463 confirmed cases and 3,155 deaths by same
date,® Deaths in LMICs from the COVID-19 can be
attributed to dearth of appropriate critical care
intervention for severe cases of the disease, that is
those that need intensive care admission.
According to Ogunbiyi et al,’® vthere is lack of
infrastructure and skilled manpower in most ICUs
of developing countries. This may have accounted
for the apparent mortality in severe cases of
COVID-19 in most of the developing countries.

In severe forms of the COVID-19 disease the
manifestations include features of severe chest
discomfort with breathlessness and those of acute
respiratory distress syndrome (ARDS). Thus,
intensive care unit admission is ultimately indicated
to treat ARDS, shock, acute kidney injury and
multiple organ failure. Management of these
critical or severe cases may take about 3-6 weeks
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and may end up with significant morbidity or even
mortality. The treatment of COVID-19 is mainly
supportive and when patient becomes hypoxic,
oxygen is provided with either nasal prongs, face
or venti-mask or non-rebreathing bags. In severe
hypoxic patients, the high flow nasal cannula, non-
invasive ventilation or infact elective mechanical
ventilation may be indicated while in the intensive
care unit.

It is pertinent to note that some broad-spectrum
anti-viral agents such as Remdesivir showed some
benefits in the treatment of COVID-19. Some
immune-modulators such as Tocilizumab (an IL-6
inhibitor) were also used, especially when
inflammatory markers such as D-Dimer are
elevated, in severe cases of COVID-19. However,
these drugs are very expensive and were only
used in few private hospitals or centres where the
patients could afford the procurement, as they are
not readily ordinarily available in the hospital
Pharmacy store. Another development which
greatly improved the management of the patients
with severe COVID-19 in LMICs was the use of
low-dose dexamethasone which was found to have
reduced mortality in these patients by 35% in
ventilated patients, according to the RECOVERY
Trial conducted in the United Kingdom.!!

There had been previous pandemics that affected
many continents but these were caused by
bacteria. A most recent example of this was the
plague that claimed a lot of lives in 1893, as well
as the Cholera pandemics in the course of the 19
Century.12

The Spanish flu of 1918 led to a lot of mortality in
most continents including Africa.’2 More recently, in
the 21 Century and reminiscent of the COVID-19
pandemic are the SARS-CoV-1 and the Middle
East Respiratory  Syndrome (MERS). These
epidemics have almost the same clinical
presentation as COVID-19.

The suddenness in which the COVID-19 started in
China in December 2019 and gradually
devastated countries globally as a result of
human-to-human droplet infection coupled with the
increasing severity of respiratory symptoms from
previous SARS-COV infection is a pointer that
there could be another “Pathogen X” that may
follow the apparent containment of the COVID-19
disease and this on its own may open the
“Pandora Box” to a more severe global health
systems challenge. Furthermore, the increasing
global terrorism index is something to be worried
about, as a contagion can be used as a
bioterrorism agent to cause disaffection in the
body politic of the nations. The effect of this on
developing countries cannot be over-emphasized
if and when it occurs. This review therefore will
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look into evidence-based ways of preparing for
another pandemic that may involve the respiratory
system more virulently than the COVID-19 disease.
This will be achieved through discussing some
lessons learnt during the COVID-19 pandemic in
LMICs and highlighting steps that may assist these
developing countries contain or manage severely-
ill patients with this Post COVID-19 pandemic in
the critical care space.

Lessons Learnt From COVID-19 In LMICs

Most LMICs became resilient in the course of the
COVID-19 pandemic but this was not without an
initial confusion as to the causation of the disease,
the daunting challenges of myths and fictions
surrounding the disease in the tropics as well as
the apparent lack of facilities to manage the most
severe of the cases that presented in the various
isolation centres, some without accredited COVID-
19 intensive care units. The COVID-19 imbroglio
brought in its stride challenges to many healthcare
systems across many LMICs necessitating
adaptability. Some of the important lessons learnt
in the course of the COVID-19 containment had
impacted on how we practice and provide critical
care in a “new normal” environment and also led
to improvement in the management of the disease
in the latter “waves” of the pandemic. Some of
these include:

a. Non-preparedness. Most LMICs were
practically not prepared for such surge and
response. It is pertinent to note that most health
systems in LMICs are plagued with a lot of
challenges prior to the onset of the COVID-19
pandemic. These include, among other things,
workforce deficiencies in the healthcare sector
which the migration of skilled healthcare workers
to “greener pasture” may have caused.'34 One
of the ways of mitigating this is by encouraging
local training of relevant skilled healthcare
manpower to improve the availability of critical
care specialists and nurses. The United Nations
Economic Commission for Africa expressed some
fears in April 2020 that the continent of Africa
could experience as much as 123 million cases of
COVID-19 with attendant deaths of 300,000 from
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the disease in 2020, because of the non-
preparedness of their health systems, which are
also ill-equipped.!® This however, did not happen.
b. Deficient Critical Care Beds and Consumables.
Before the COVID-19 pandemic, there was an
abysmal number of available critical care beds in
most LMICs. This has made intensive care unit
outcomes worse in most LMICs, especially in Africa,
because of lack of resources to procure these
specialized beds, contributing to the inability to
achieve minimum standards of care. According to
a retrospective study done in Uganda, there is 0.1
ICU bed per 100,000 population.’® In addition,
Ethiopia, located in the horn of Africa and noted
for early civilization, according to a
comprehensive survey of 51 public hospitals
revealed 0.3 ICU bed per 100,000 population,
with majority of the beds situated in the capital.'”
A cross-sectional study done in Ghana shows 0.5
ICU bed per 100,000 people.’® Comparatively,
high-income countries record between 5-30
intensive care unit beds per 100,000 population.'®
This perceived gap in the inadequacy of ICU bed
capacity has contributed to the high mortality
recorded in most LMICs during the COVID-19
pandemic. Many reasons can be adduced for the
limited critical care services in LMICs, especially in
Africa. Two important reasons are lack of
recognition of the value of critical care to the
whole healthcare system and inadequate funding
for this service. Engagement of critical care
specialists with policy-makers is advocated to
convey the import of critical care beds and
services during public health emergencies such as
we had during the COVID-19 challenge. This is
even much more so in the preparation for another
Post COVID-19 pandemic or incident. This
approach helped in Nigeria after the containment
of the COVID-19 where the Federal Government
of Nigeria, after due advocacy by relevant
stakeholders, committed funds for the procurement
and installation of additional 10 fully-furnished
critical care beds in each of its 57 public tertiary
health facilities located throughout the country
(See Figure below)
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c. Challenges in Oxygen Supply Chain. The
mainstay of treatment of COVID-19 is oxygen.
During periods of surges in respiratory
pathologies, as during the COVID-19 pandemic,
demand on oxygen supplies increased and much
more in the extra-clinical capacity areas of the
hospital. There were challenges in the production
of oxygen, accessibility to the oxygen, especially
in the face of lack or incorrect use of oxygen
cylinders during the pandemic. In addition,
compromised oxygen delivery to patients including
incorrect clinical use may be harmful to patients
who may not be hypoxaemic, for example
myocardial infarction patients who are not PCR
positive for COVID-19. In a study on respiratory
techniques for COVID-19 patients in a sub-
Saharan clime by Kwizera et al29, it was revealed
that in COVID-19 associated ARDS, mortality rates
were highest in patients receiving non-invasive
ventilation (NIV) or intermittent mechanical
ventilation (IMV). They opined that because these
patients are routinely sedated and usually
ventilated in controlled modes made them very
vulnerable to power cuts and interruptions in
pressurized oxygen supply. Thus, in preparing for
a Post COVID-19 pandemic or incident, LMICs
should improve on their oxygen production,
delivery and usage capabilities in “peace” time,
with emphasis on oxygen delivery techniques,
alternate power supplies (e.g solar), most

especially outside the ICU settings, as the case
may require.

d. Dearth of skilled critical care personnel. There
is a paucity of skilled critical care personnel in
most sub-Saharan countries and this was one of the
negative factors that contributed to an increased
mortality during the erstwhile COVID-19 pandemic
in LMICs. Many African countries rely on foreign-
based Intensivists, who infrequently visit the
tertiary hospital units to care for the critically-ill.
Ogunbiyi et al’® in their study, revealed an
obvious shortage of trained and certified
Intensivists in the sub-Saharan hospitals cohort
surveyed. A good way to mitigate this is to
develop training and capacity-building programs
in critical care for physicians, nurses and other
relevant clinical staff in the intensive care unit
setting.2! There are various programs that could
be embarked upon but the “Train-the-Trainer” and
“Peer-to-Peer” programs have been shown to be
successful and could be further improved upon.22
Another option to mitigate this challenge is for
LMICs to key into the Essential Emergency Critical
Care training program that is fast gaining ground
in Africa and other LMICs. It is tailored to
emphasizing the care of the critically-ill patients,
using available strategies.23

e. Collaboration with Partners. One of the success
stories of the management of the COVID-19
pandemic in most LMICs is the effective
collaboration of the various nations’ Task Forces
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and/or Emergency Operations Centres for
COVID-19 response with international and
continental health partners. In Nigeria, the
Presidential Task Force (PTF) on COVID-19

Response had a robust collaboration with local
and international development partners who
offered technical and material support.24 Some of
these partners include the World Health
Organization (WHO), Africa Centre for Disease
Control (Africa CDC), in conjunction with the
Nigeria Centre for Disease Control (NCDC), United
Nations International Children Emergency Fund
(UNICEF), the Clinton Health Access Initiative
(CHAI) and other philanthropic organizations. The
principal role of some of these partners include
ensuring adequate infrastructure, in place for
timely case detection, through their intervention in
the surveillance and epidemiology, laboratory and
case management pillars of the various Task
Forces on COVID-19 Response. Following from the
positive intervention of these development
partners, they will be useful in planning any
response in the event of any Post COVID-19 public
health challenge.

f. Healthcare workers and engagement with
policy-makers. Evidently, there was significant
healthcare workers infection and re-infection in
many LMICs during the COVID-19 “waves” of
infection.2> In most of these countries, a lot of
healthcare workers initially hesitated to join in the
response because of the novelty of the virus,
whose patho-physiology was not well-elucidated
in the early days. It took a while before strategies
to curtail the virus spread such as social restrictions
in the form of bans on inter-state travels, bans on
religious and social gatherings, lockdowns and use
of face masks among other things were effected.
As a result of this, many healthcare workers
became infected with the dreaded virus and
governments had to introduce various forms of
incentives to healthcare workers to encourage
them to join in the ‘fight’ against the virus. This
included financial motivations in the form of
payment of “special” hazards allowance to
relevant COVID-19 response volunteers. However,
studies have revealed that when the incentives are
relatively inadequate or non-existent, the level of
commitment in the response to COVID-19 s
abysmal.2é Governments also promised healthcare
workers PPEs, especially those working at the entry
points into isolation centres and other health
facilities. In some LMICs, there were some
competing diseases of public health significance
being attended to when the COVID-19 scourge
emerged. This affected the response capability
towards the new emergent viral disease with
aftendant poor political will. In Nigeria, the
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government had been dealing with issues of
Internally-displaced Persons (IDPs) in the North-
eastern part of the country as a result of terrorism
which had led to rising cases of the virus and the
government had to introduce context-specific
interventions to avert a looming health crisis. The
NCDC was the primary agency that had to deal
with government and  policy-makers.  The
constructive  engagement  with the Federal
Government of Nigeria ensured that there was
immediate and positive response activities as soon
as the WHO reported the SARS-CoV-2 outbreak
as a Public Health Emergency of International
concern (PHEIC) on 30t January, 2020.27 In the
course of the pandemic, many of the isolation
centres had no or inadequate critical care beds,
ventilators, lack of access to oxygen and in some
cases, consumables and devices to minimize
healthcare worker infection such as the Personal
Protection Equipment (PPEs) and N95 masks which
protects staff from particles of size 0.3um or
larger. In these cases, the Task Force officials had
to engage the various States’ Ministry of Health
for intervention. It is pertinent to state that there
were some setbacks with respect to this in the
early days. In Madagascar, the government
launched a herbal medicine, an Artemisia extract,
called “COVID-Organics” for the treatment of
COVID-19 infection and even the WHO showed
interest in it at a time.28 However, it did not reduce
nor “treat” the novel viral disease even in the
country. It is possible that the healthcare workers in
the country may not have appropriately engaged
the government officials on the matter of the
COVID-19 pandemic and its sequel. It is therefore
imperative that healthcare workers should engage
with government and policy-makers constructively
in the event of any Post COVID-19 pandemic.
Studies have shown that frontline health workers
can experience an increased risk of mental
challenges in the short and long term when
attending to a larger number of patients under
stressful conditions, as happened during the
COVID-19 pandemic.2? One of the challenges with
service delivery during the COVID-19 pandemic
was the absence of protocol to continually
evaluate and manage frontline workers for
psychological support. Task Forces on Response to
public health emergency situations should have a
strong Psycho-social pillar to address this issue.

Charting The Way Forward

It is well noted that from past experiences of
pandemics, including SARS-CoV-1, MERS and even
the most recent SARS-CoV-2 among others, LMICs
have not fared particularly well. As these
pandemics, more often than not, are
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unpredictable, they pose considerable challenges
to the “struggling” health systems of developing
countries due to a number of debilitating factors.
Thus to achieve a sound response to any Post
COVID-19 challenge, they need to have well-
developed strategies.

The value of having a robust preventive public
healthcare system and curative health services
cannot be over-emphasized in preparing for any
foreseeable Post COVID-19 outbreak. In this light,
the public trust in the government of being able to
contain such an outbreak needs to be built during
“peace” times. A way of doing this includes having
strategic  reserves of  personal protective
equipment, ICU devices, equipment, consumables
and medication. Critical care is an essential part of
healthcare delivery and this was clearly revealed
in the early days of the dreaded COVID-19
pandemic, even in developed climes where the
ratio of ICU beds per 100,000 of the population
far outweighs that posited in LMICs. Although it is
known that resources are limited in LMICs, a
judicious use of available resources will be
expected well ahead of any untoward Post
COVID-19 public health emergency. It is therefore
pertinent that they should invest in more ICU beds
for treatment of critically-ill patients at this time
that the public health space is “free”, following the
containment of the COVID-19 scourge. As ICU bed
capacity and occupancy is a veritable indicator of
healthcare  systems  strain, LMICs  should
deliberately increase available ICU beds by
establishing new bed spaces or even making sure
extra spaces such as specialized wards have
facilities for piped oxygen delivery and electrical
power outlets to power these monitoring or
ventilatory devices in the event of an upsurge in
critically-ill patients in the hospital. There should
also be an effective oxygen supply chain with
efficient accessibility and utilization.

With the continued migration of skilled critical care
staff in developing nations to “greener pastures”,
ICU staffing needs to be urgently addressed
holistically. An effective way to mitigate this may
be by offering adequate remuneration to these
skilled healthcare workers as a form of incentive
within the available resources of the country. Other
than financial incentives, a novel way of doing this
may include offering educational scholarships to
children of the selected staff in named and
reputable  public secondary and ftertiary
institutions. Sponsorship at academic conferences
and workshops on an annual basis is another form
of incentive.

Furthermore, the hallmark of managing a public
healthcare emergency by LMICs is through the
systems approach strategy via the establishment
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of a central committee or task force with a
command and control structure to be in charge of
directing the day-to-day administration of the
treatment and preventive measures against the
offending pathogen, be it of a bacterial or viral
source. The committee or task force should ideally
be organized with skilled and knowledgeable
public health specialists and other relevant
stakeholders heading designated units such as the
surveillance and epidemiology pillar, point-of-
entry pillar, laboratory pillar, risk communication
pillar, case management pillar, logistics pillar,
psycho-social pillar and a research pillar, among
others. These pillar leads must meet daily to
update the government on the progress and
challenges of the containment of the outbreak. The
systems approach strategy should also incorporate
collaboration with development pariners such as
the WHO, CHAI and other NGOs and
philanthropists who have a role to play in ensuring
early containment of such challenges. Considering
the mental state of frontline health workers, the
Task Force responsible for the response should
design early supportive psychological interventions
to mitigate mental health issues of volunteering
healthcare workers.

As earmarked earlier, one of the challenges of
managing such an envisaged outbreak is that of
funding. It is hoped that governments will be held
accountable and responsible for a judicious use of
available resources. Health budget should
earmark and judiciously utilize the capital project
fund in procuring essential equipment and
consumables for health facilities, life support
equipment like ventilators and multi-parameter
monitors.

The establishment of ICU Registries in LMICs will
also be a good way of preparing for the
inevitable. This will enable the countries to
generate fast and reliable data which may help
researchers in profiling the Post COVID-19
challenge and also serve as a repository of data
that can be shared for knowledge among other
relevant stakeholders. Presently in Africa, only two
ICU Registries have been established, in Uganda
and Kenya, while a third one is about to be
activated in Nigeria.3°

Continued in-service training of critical care
professionals in LMICs cannot be over-emphasized.
The new Essential Emergency Critical Care training
modoules is fast gaining ground and well-suited for
developing countries, to fast-track and retain
qualitative critical care manpower. This will ensure
an “expandable” ICU staffing pool. Although un-
trained or non-ICU physicians and nurses can be
used to expand the staffing pool in critical care
settings during emergencies, a cursory look must
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be undertaken with respect to the medico-legal
implications of this in the particular country, during
an un-envisaged emergency situation.

Conclusion

The advent of COVID-19 pandemic went a long
way to showcase the unpreparedness and
inefficiencies in critical care patients’ management
in most countries, including LMICs. One of the
outcomes of the containment of the SARS-CoV-2
challenge is the new-normal life in most countries
and the fact that we could still have another
pandemic as a result of “Pathogen X” or in fact a
bioterrorism effect as a result of the high global
terrorism index. Critical care management of any

The Post Coronavirus Disease-19 Pandora-Box

Post COVID-19 phenomenon in LMICs will
leverage on the lessons learnt in the course of the
recent SARS-CoV-2 virus pandemic and a systems
approach to its management will go a long way in
ensuring the preparedness to contain such new
pandemic.
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