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Malaria remains one of the most common parasitic infections in the tropical regions across the globe, specifically
in sub-Saharan Africa while maintaining an epidemiological and holoendemic status quo [1]. This infection
known to be caused by single-celled eukaryotes of the plasmodium genus proliferate through the bites of infected
anopheles’ mosquitoes and introducing the parasite led to its proliferation within the vertebrate tissues most
especially, the liver organ before entering the bloodstream to poison the erythrocytes. Interestingly, this parasitic
disease shares some similar symptoms with the lethal infectious coronavirus disease 2019 (COVID-19).
Currently, one-third of the world is battling either Malaria or COVID-19 with both illnesses having high
morbidity and mortality rate.
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INTRODUCTION

Curiously, the majority of African countries,
particularly Malaria-endemic regions have accounted a
low number of cases of COVID-19 deaths relative to
other non-endemic areas and the rest of the continents
[2]. However, out of scientific curiosity, a question
arises; is there a correlation between tenacious
management of Malaria victims with antiplasmodial
drugs and increased immunity against other viral
infections particular of Ebola and COVID-19?

Epidemiologically, evaluating the exact statistics of
severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) incidents is quite difficult because of
the various challenges that are altering the monitoring
procedure all over the world ranging from clinical
efficiency to setback in case notification [3].
Regardless, according to world health organization
(WHO) quantification report as at 1 October 2021, the
current number of confirmed cases and death is
234,763,219 and 4,801,067 respectively while having a
continental  distribution as follows: 59,096,742
confirmed cases and 1,225,381 death in Europe,
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53,275,799 cases and 1,081,556 death in North
America, 75,951,895 cases and 1,124,000 death in
Asia, 37,814,021 cases and 1,155,297 death in South
America, 230,858 cases and 2,944 death in Oceania,
8,393,183 cases and 211,874 death in Africa [4].
Generally, the majority of African countries exposure
to various prophylaxis and antiplasmodial drugs used
in the treatment of malaria recorded low cases of the
deadly viral infection, while those African countries
that are less affected by malaria such as South African,
Algeria, and Egypt accounted for a significant increase
in the number of COVID-19 cases and death.
Nevertheless, malaria still poses a serious health
concern around the world and menacing African
regions where it has taken more lives. Considering the
most recent World Malaria Report published on 30
November 2020, over 229 million cases and over
409,000 deaths have shaken the globe. Whereas 6
African countries summed up approximately half of all
the malaria mortality — the Democratic Republic of the
Congo 11%, United Republic of Tanzania 5%, Burkina
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Faso 4%, Niger 4%, Mozambique 4%, and Nigeria
23% with children under 5 years of age and pregnant
women being the most endangered category affected
by malaria [5]. Considering the emergence of COVID-
19, one would expect that the Malaria-endemic regions
in Africa will witness extremely severe cases of this
disease owing to multifactorial reasons -- the two
diseases share similar symptoms presentation which
includes fever, general body weakness, difficulty in
breathing, acute headache, and loss of appetite.

This can cause a misdiagnosis of Malaria for COVID-
19 and vice versa, especially in communities where
there are limited diagnostic resources and has to rely
heavily on self-diagnosis using symptoms. In addition,
the symptom of Malaria prevail 10-15 days after a
sporozoite enters the host cells, multiple organ failure
and respiratory distress are common in severe cases
and this is similar to those seen in coronavirus patients
[6]. Furthermore, before the outbreak of COVID-19,
African regions have been ravaged with poor
healthcare resources and limited trained workers to
manage the overly increasing malaria cases. The
emanation of COVID-19 led to a sudden shift of focus
from Malaria, this may cause delayed access to Malaria
treatment and a possible increase in mortality rate [7].
However, despite all this perturbation and forecast, the
tropics and subtropics malaria-ridden regions have
recorded the lowest cases of COVID-19 outbreak. As
of 1st October, 2021, an estimated 234,763,219 cases
and 4,801,067 deaths have been recorded respectively
[4]. Out of this, only 8,391,451 and 211,853 infections
and mortality have been confirmed in Africa
representing about 4% of confirmed deaths worldwide
[8]. A further observation into these figures showed
that some African countries that recorded the lowest
COVID-19 cases and deaths such as Nigeria (2,721
deaths), the Democratic Republic of Congo (1,084
deaths), Uganda (3,156 deaths) Mozambique (1,917
deaths), and Niger (201 deaths) are responsible for
more than half of global Malaria outbreaks and
mortality [5]. Meanwhile, the five African countries
with the highest number of COVID-19 cases and
deaths; South Africa (87,626 deaths), Tunisia (24,890
deaths), Egypt (17,331 deaths), Morocco (14,276
deaths), and Algeria (5,812 deaths) have fewer cases of
Malaria majorly caused by cross-border migration
while countries like Tunisia, Morocco and Algeria
have been certified as malaria-free by World Health
Organization [8]. These figures all pointed to a key
question, is there an inverse relationship in the
pathophysiology of malaria and COVID-19? In this
article, we look at factors that may be attributable to
the low prevalence of COVID-19 cases in these
Malaria-endemic regions.

The possible immunomodulatory effect of chloroquine
(CQ) and hydroxychloroquine (HCQ) in the management
of COVID-19 may be a factor to be considered. CQ and
HCQ have been used tremendously in management of
Malaria before the outbreak of resistance in the Malaria-
endemic region. Due to its similar pathological symptoms
with SARS-CoV-2 infection, several studies were carried
out during the initial SARS outbreak to confirm its
antiviral activity [9, 10, 11]. In a study by Vincent et.al.,
the prophylactic and therapeutic activity of CQ was

evaluated in the management of SARS-CoV-2. It was
observed that in vitro introduction of CQ 24 hours before
viral infection and immediately after infection
significantly reduced the viral count by 100% on a dose-
dependent of 0.1 - 10uM [10]. Another study showed that
CQ may interfere with the activation of T-cells due to its
high pH, thereby preventing antigen presentation and
cytokine release [12]. Since the outbreak of COVID-19 at
the end of 2019, numerous trials were performed to also
test the in vitro and in vivo efficacy of CQ and HCQ. The
in vitro studies showed that it can potentially inhibit the
endosomal acidification and glycosylation of angiotensin
converting enzymes 2 (ACE2) receptors, thus, preventing
continued viral invasion of the host cells [13]. The key
point to take note in CQ and HCQ usage in coronavirus
management include but are not limited to; the
stages/severity of the disease, efficacy, and safety. It
should however be noted that chloroquine and its
derivatives have been withdrawn due to itscardiotoxic
effect and replaced with artemisinin and its derivatives
which have no known effect on COVID-19 or is yet to be
investigated.

LITERATURE REVIEW

Another factor to be considered is the role of immunity as
a result of constant malaria infection. Over the years,
malaria populated countries have constantly protected
themselves from Plasmodium species which consequently
produce a significant combination of T helper type 1
(Thl) and T helper type 2 (Th2) cells which promotes the
cell-mediated immune responses that are required by the
human cells to fight against intracellular viral infections
and other pathogens [6]. The pathogenesis of SARS-CoV-
2 victim beings as a mild symptom such as fever,
difficulty in breathing, cough, and fatigue to utmost
respiratory failure. As replication occurs, the virus moves
across the airways while binding to epithelial cells of the
respiratory tract. This expeditious replication of SARS-
CoV-2 in the lungs evokes an excessive immune response
(Cytokine storm) that causes the death of the patients.
Thus, interferons which are well-recognized cytokines for
their antiviral effects inhibit the viral multiplication which
reduces the severity of the disease and also improves
recovery [14]. A recent study conducted on 375 patients
who were subjected to diagnosis COVID-19 using severe
acute respiratory syndrome coronavirus -2 nucleic acid,
toxoplasma  immunoglobulin M (IgM), and
immunoglobulin G (IgG) antibody detection, stool
examination, and  quantitative interferon-gamma
measurement show that there is a correlation between the
lower number and severity of COVID-19 cases and areas
that have been infected with malaria due to function of
interferons [15].

In concluding this write up, one will not fail to also look
into the role of angiotensin Il receptor in Plasmodium
falciparum and SARS-CoV-2. The Renin-Angiotensin-
Aldosterone System (RAAS) is a complex cascade of
coordinated hormonal systems involved in the regulation
of blood pressure, body fluids, electrolyte levels, vascular
tone, cardiovascular and renal health, thus, it is a rate-
determining step in systemic blood pressure balance [16].
The system consists of angiotensinogen, angiotensin-
converting enzyme, and its homolog, angiotensin-
converting enzyme 2 (ACE2) and angiotensin Il (Ang II)
type 1 and type 2 (AT1, AT2).

In the past, greater attention was given to the RAAS
system on its role in systemic blood regulation and



cardiovascular functionality. However, there is an
emerging interest to understand its etiological role in the
lung, especially in COVID-19 pathology. Studies have
explicated that RAAS plays a critical role in the
pathogenesis of several lung diseases through one of its
homologs ACE2, which is overly expressed in the entire
alveolar cells of the lungs, endothelial cells of organs
including the heart, kidneys, blood vessels, and
gastrointestinal tracts [17, 18]. In addition to the
vasoprotective activity, the ACE2 enzyme serves as the
receptor site for SARS-COV-2 entry into the body system
thus [19], serving as a double edge. A depletion in ACE2
enzyme can lead to the upregulation of the ACEl
substrate, Ang Il, in the pulmonary cells, which may
contribute to increased neutrophils accumulation and
vascular porosity thereby causing acute respiratory
distress syndrome (ARDS) and/or ventilator-induced lung
injury (VILI) [20].

DISCUSSION

An early report has linked Ang Il to the impairment of the
erythrocytic cycle of Plasmodium gallinaceum, an avian
malaria parasite. Ang Il is said to reduce the uptake of
sporozoites, a motile-spore-like parasite cell that marks
the entry of the parasite into the host cell. This will disrupt
the parasite membrane and life cycle stages thereby
reducing the in vitro parasite growth. Subsequent studies
afterward have validated the antiplasmodial effect of Ang
Il in malaria infection. The protective effect of Ang Il on
malaria has been attributed to two genetic polymorphisms
on the ACE1 and ACE2 enzymes. This is characterized by
the deletion/insertion (D/1) polymorphism on intron 16 of
ACEl. This D allele of ACEl 1I/D polymorphism
ultimately determines the concentration of circulating and
tissue-bound ACE1 enzyme, thereby causing an increase
in Ang Il concentration and a reduced expression of
ACE2. Also, the ACE2 polymorphism (C1173T) reduces
the receptor site of ACE2 in the presence of the T allele
while increasing Ang Il. The downregulation of the
ACE2 expression by the two genetic variants may confer
a protective effect against COVID-19 since an abundance
of ACE2 receptors is needed for the viral entry into the
host cells [21].

CONCLUSION

In contrast to the antiplasmodial activity of Ang Il, the
high level of Ang Il generated by the genetic
polymorphisms is also associated with an increase in
systemic blood pressure leading to arterial hypertension.
Studies have shown that people of African and South
Asian descent have a high occurrence of hypertension
than their Hispanic counterparts [29, 30]. Therefore, the
role of Ang Il, ACE1 and ACE2 polymorphisms on
hypertension and malaria could inform further on the low
cases of COVID-19 outbreak recorded in malaria-endemic
regions in Africa. However, the current data is not enough
to validate this hypothesis. Further genetic studies are
required to unravel this interconnectedness.
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