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Abstract

Introduction: Assessing global health status includes tracking illness, disabil-
ity, and mortality. Environmental and social factors as well as health initia-
tives impact people’s health. Assessing health outcomes in terms of mortality
and morbidity, which are included in the global disease burden, is critical for
monitoring progress in development and health, as well as for selecting how
to allocate available resources effectively, to achieve positive health outcomes.
Studies on the epidemiology, burden, and challenges of COVID-19 and mala-
ria remain scarce. There isn’t much information on how malaria susceptibili-
ty and immune response are affected by co-infection with COVID-19, and
vice versa. This article highlights the commonalities between malaria and co-
ronavirus disease 2019 (COVID-19), reviews the epidemiology, burden, and
challenges of each, and outlines how global health authorities have responded
to the burden and challenges. Methods: We used The World Health Organi-
zation Disease Situation Dashboard as the primary resource for obtaining in-
formation on malaria and COVID-19. The World Malaria Reports for 2020
and 2021 were used as the primary sources for the statistics on malaria. De-
scriptive statistics were used to analyze the data collected. Results: The num-
ber of malaria deaths and cases has decreased significantly worldwide since
2000, but the African region continues to bear the greatest burden of malaria.
The highest number of deaths due to COVID-19 occurred in the Americas,
followed by Europe. The burden is lighter in Southeast Asia, the Eastern Me-
diterranean, the western Pacific, and Africa. There has been a decline in the
number of deaths caused by COVID-19 in areas where malaria is endemic.
Further, the COVID-19 pandemic has increased the burden of malaria in
Africa. Conclusion: Public health authorities should consider taking neces-
sary preventive measures to fight malaria and COVID-19 in a timely manner
and ensure continuous healthcare for those who are affected by these diseases.
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1. Introduction

Global health goals aim to promote health and prevent and treat diseases across
countries worldwide [1]. Infectious disease outbreaks and pandemics have de-
vastating effects on health systems, especially with overlapping common symp-
toms between diseases. Within the last decade, malaria has been brought under
control via therapies that have proven to be extremely effective all over the
world. The COVID-19 pandemic, on the other hand, has the potential to stress
and disrupt existing health care systems [2]. As a result, countries where malaria
is a prevalent disease should seriously consider testing all possible cases for both
malaria and COVID-19. COVID-19 and malaria epidemics can devastate low-
and middle-income countries. Due to insufficient infrastructure, a shortage of
health staff, and limited financial resources, such countries have fragile health-
care systems. Preparedness is essential to avoid the indirect short- and long-term
consequences of the COVID-19 pandemic [3] on malaria control programmes
and healthcare systems in areas where the two diseases overlap. The ongoing
coronavirus disease (COVID-19) pandemic represents an obstacle in combating
malaria as both diseases may have similar signs and symptoms [2]. This makes it
difficult to differentiate between the diseases, especially in tropical areas. For
these reasons, this comparative study was designed to highlight the epidemiolo-
gy, burden, and challenges of malaria and COVID-19. We shed light on the cli-
matic elements that play a key role in the spread of these diseases, in addition to
the role of vaccinations for malaria and COVID-19. Frontline clinicians and
public health officials can look into the current situation and future prospects of

a COVID-19-malaria scenario and its effects.

2. Data Source and Statistical Methods

The data for this analysis were collected from public data sources. The World
Health Organization (WHO) Disease Situation Dashboard is the primary source
of information on malaria and COVID-19. The malaria statistics were sourced
from the World Malaria Reports for 2020 and 2021. The variables of the study
represent the burden of each disease (the number of cases and deaths from ma-
laria during the period 2000-2022, and the number of cases and deaths from
COVID-19 as of April 29, 2022). The data was presented as numbers and pro-
portions and categorical data was presented as graphs. The differences between
the characteristics were compared using the percentage, the mean and the stan-
dard deviation. The data were analyzed according to the WHO geographic re-
gions: the African region, the Americas, the Eastern Mediterranean, Europe,
Southeast Asia, and the Western Pacific.

3. Epidemiology of COVID-19 and Malaria
3.1. COVID-19 Epidemiology

The COVID-19, a contagious disease caused by the severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) pathogen [4], affects many organs and sys-
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tems in the body, but primarily the lungs and other parts of the respiratory sys-
tem. It is considered one of the most lethal viruses, till date and due to the risks
and threat it poses, WHO declared the highest level of global readiness and has
set challenges and limits to curb and prevent the spread of infection [5]. The vi-
rus spreads directly from one person to another in three ways: 1) breathing in
the air near an infected person who is exhaling small droplets and particles that
carry the virus; 2) being sprayed or splashed with droplets produced during
coughing by an infected person, on one’s eyes, nose, or mouth; or 3) touching
one’s eyes, nose, or mouth with infected hands. The disease may present as mild
to severe symptoms or simple affected people may remain asymptomatic. The
incubation period is between one and 14 days, with an average incubation of
five-six days. In approximately 97% of people, symptoms are presented around
an average of 14 days [6].

People over the age of 65 years and those with certain underlying medical
comorbidities are more prone to serious illness due to COVID-19. Apart from
getting vaccinated, wearing a mask, and washing hands are important non-phar-
maceutical interventions in preventing COVID-19. People can reduce the risk of
infection by avoiding congested areas, enclosed spaces, and close contact with
other infected persons. The basic reproduction of the virus, the mechanisms and
regulation of RNA translation, replication and transcription, and the virus’s ini-
tial transmissibility (RO), that ranged from 2.0 to 4.0 were investigated. There
was underreporting and under detection of cases during the early stages of the
outbreak in Wuhan, China [7]. The COVID-19 was declared a pandemic on
March 11, 2020, after more than 118,000 cases were reported in 114 countries.
By April 2, 2020, more than 52,000 people had died, and 1 million cases were
reported in more than 204 countries and territories worldwide [8].

Two years after the beginning of the pandemic, the disease has spread to over
200 countries, resulting in many confirmed illnesses and deaths, as well as wide-
spread panic and mental health concerns [9]. The pandemic is a severe threat to
humanity [10], in terms of its negative impact on people’s quality of life and
well-being, markets, and economies. It affects all demographics. The risk of se-
vere COVID-19 increases with age and underlying medical comorbidities, such
as hypertension, diabetes, cardiovascular disease, chronic respiratory diseases,
and cancer [11].

The SARS-CoV-2 has evolved into many COVID-19 variants over time. Vac-
cines, therapeutic medicines, diagnostic tools, and other public health and social
measures can all have an impact on ease of spread of a disease and its severity.
Some of the COVID-19 variants of concern that were published by WHO are as
follows:

1) 1.1.7 (Alpha), Date of designation December 18, 2020

2) 1.351 (Beta), Date of designation December 18, 2020

3) 1 (Gamma), Date of designation 11-Jan-2021

4) 1.617.2 (Delta), Date of designation 11-May-2020

5) 1.1.529 (Omicron), Date of designation is 26-Nov-2021
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At the time of this analysis, the world was suffering from the impact of the
Omicron wave, a novel variant of SARS-CoV-2 that circulated in South Africa. It
is recognized as a variant of concern by WHO. This mutation was identified by
the South African Genomics Monitoring Network. A cluster of SARS-CoV-2 vi-
ruses belonging to the B.1.1.529 lineage was detected and initial research showed
that this form was highly contagious than the delta form, and that the current
vaccines may not be able to provide sufficient protection against it. It is unders-

tood that as SARS-CoV-2 spreads, additional mutations may develop [12].

3.2. Malaria Epidemiology

Malaria is one of the most common diseases caused by Plasmodium parasites
worldwide, that can be prevented and treated. Female Anopheles mosquitoes
carry parasites that can be transmitted to humans through their bites [13]. When
humans are infected with malaria, the parasites initially grow and multiply in the
liver cells followed by red blood cells, where they multiply exponentially. The
erythrocytic stage of the parasite’s lifecycle causes malaria symptoms in humans
[14]. High fever, sweats, chills, headache, and muscle pain are the most common
symptoms of malaria. Symptoms often appear between seven and 18 days after a
person is bitten by a mosquito carrying the virus [15]. Temperature, rainfall pat-
terns, and relative humidity affect mosquito survival and malaria parasite
growth. These environmental factors can affect the spread of malaria, as can
public health services, use of pesticides, rate of drug resistance, and movement of
people [16].

Following the successes of the Global Malaria Eradication Program in the
1950s and 1960s, malaria made a comeback in the 1970s due to drug and insecti-
cide resistance as well as other operational restrictions. During this period, there
was a significant change and change in malaria control activities, both of these
contributed in malaria control [17]. Through renewed global community efforts
and the introduction of the Roll Back Malaria Program in 1998, malaria has
gained international attention, followed by emergence of many other an-
ti-malarial initiatives. These new initiatives have increased funding for malaria
control and the implementation of key interventions such as insecticide-treated
nets, indoor residual spraying, and artemisinin-based combination therapy in
many malaria-endemic countries [18]. However, there are numerous additional
difficulties that require attention, including pesticide and medication resistance,
new strains, concerns related to climate change, and the difficulties in universal
access to therapies. The momentum gained must be maintained so that the final

goal of malaria elimination or eradication can be achieved.

3.3. COVID-19 Vaccines

COVID-19 vaccines aim to protect health systems while reducing COVID-19
mortality and morbidity rates. To increase access to COVID-19 diagnostics, me-

dicines, and vaccinations, WHO, the European Commission, and France devel-
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oped COVAX as a worldwide risk-sharing structure for COVID-19 vaccine
procurement and distribution. At least 78 high-income countries agreed to par-
ticipate in the COVAX facility [19]. The COVAX is the most effective strategy
for controlling the effects of pandemic on public health and economy [20]. A
successful rollout of COVID-19 vaccines and prioritizing equal and universal
access to the vaccine is the best response to the pandemic and its devastating
consequences.

Since the beginning of the pandemic, individual precautions such as social
distancing, wearing facemasks, practicing good hand hygiene, and limiting in-
terpersonal interaction to outdoor settings have contributed to a reduction in the
rate of virus transmission and mortality [21]. Governmental responses, such as
school and workplace closures, public gathering bans, and travel bans, have
helped too.

The effectiveness and safety of the vaccine, as well as its acceptance among the
public and HCWs, appear to be critical in controlling the COVID-19 pandemic
[22]. Several vaccinations have been developed, tested, and produced, and gov-
ernments are turning to vaccinations as a panacea.

The WHO has approved several COVID-19 vaccines, such as those developed
by Pfizer/BioNTech Community, Janssen/Ad26, COV 2.S (USA), AstraZene-
ca/AZD1222 (England), Sinopharm COVID-19, Sinovac-CoronaVac (China),
SII/COVISHIELD, and Bharat Biotech BBV152 (India). The availability, safety,
and effectiveness of vaccines are a major step in the fight against pandemics.
Vaccines are monitored in real-time once they are widely distributed. As of
April 30, 2022, more than 11 billion vaccine doses wadministered worldwide.
However, income disparity has caused COVID-19 vaccine inequity. Low- and
lower-middle-income countries have the least access to vaccination, making the

risk of mutations even greater.

3.4. Malaria Vaccine

Malaria Plasmodium parasites were discovered by Alphonse Laveran in 1880,
and there is a long history of innovation [23]. All attempts to develop vaccina-
tions were unsuccessful before the approval of the world’s first licensed malaria
vaccine, RTS S, by European regulators in 2015 [24] [25]. In October 2021,
WHO recommended the use of the RTS S/AS01 malaria vaccine for children in
sub-Saharan Africa and other areas with moderate to high P. falciparum trans-
mission [26]. It is recommended that the RTS S/AS01 malaria vaccine should be
used extensively among children in sub-Saharan Africa and other regions with
moderate to high P. falciparum malaria transmission rates. Currently, the mala-
ria vaccine implementation program is carried out in Ghana, Kenya, and Mala-
wi. It is anticipated that a total of 360,000 children will be vaccinated each year.
Four doses of vaccination are administered to children aged 5 - 17 months, and
they were found to drastically reduce the number of malaria cases, including

deadly severe malaria, in young infants [27]. Most malaria interventions focus
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on lowering the morbidity and mortality rates. The RTS S was tested for the

prevention of pediatric clinical malaria.

3.5. Climate Elements’ Effect on COVID-19 and Malaria

The effects of climate change on human health and disease are complex and
multifaceted, and are intertwined with the effects of other natural and man-made
health stressors [28]. Several studies have studied the links between climate and
COVID-19 viruses [29]. Heat naturally destroys bacterial and viral particles [30].
In their study, Casanova et al (2010) proved that most coronaviruses are still
alive after two days at 20°C and 80% relative humidity. At 40°C, the virus inac-
tivated faster than at 20°C. Even with 50% relative humidity and a constant
temperature, less than 1% of the viruses survived for two days in the laboratory
[31]. It is proved that rising temperatures and increasing wind speeds decrease
the rate at which the coronavirus accelerates and hence assists in slowing down
the spread of the virus. This suggests that tropical countries should consider
climatic factors while planning interventions [32]. Other studies show that rela-
tive humidity and temperature are negatively associated with coronavirus oc-
currence worldwide and that elevated temperature and humidity can partially
suppress the virus [33]. The COVID-19 cases declined by 6.4 per day when the
average daily temperature increased by 1°C [34].

Scientists believe that diseases spread by mosquitoes benefit from rising tem-
peratures as well as the other climatic changes [35]. The epidemic potential of
malaria in tropical regions may increase due to climate change. Important ele-
ments that determine the spread of malaria are affected by shifts in climatic con-
ditions, such as temperature and humidity, as well as rainfall and other types of
precipitation. Temperature fluctuations influence the incubation period of ma-
larial parasites and, thereby, the rate of malaria transmission. The temperature
also influences the longevity, growth, and biting of mosquitoes, and has a signif-
icant impact on the phases of a mosquito’s lifecycle [36]. Thus, rising tempera-
tures are likely to increase the rate of malaria transmission [37]. An indirect
correlation was observed between temperature and malaria. Further, interna-
tional travel has the potential to reintroduce or accelerate malaria transmission
in both tropical and temperate zones that have either eliminated or successfully

managed malaria transmission [38].

4. Burden of COVID-19 Pandemic and Malaria

The COVID-19 pandemic is regarded as humanity’s biggest health issue since
World War II, with estimates that between 40% and 60% of the world’s popula-
tion will contract the virus [39]. As infections spread, most nations put restric-
tions on public movements through limited transportation, business and cultur-
al activities, closed schools and colleges, canceled exams, and imposed social
isolation.

Entertainment and tourism industries and hotel services were affected [40].
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The pandemic affected children’s and families’ mental health. The global shut-
down, from Asia to Europe to the United States of America, led to many of these
challenges. Nonetheless, it had a significant socioeconomic impact on the finan-
cial markets with the situation described as “they are trembling, international
financial markets are collapsing, all flights are canceled, and borders and trans-
portation networks are closed” [41].

The burden of unpaid care increased during the pandemic. In return, organi-
zations dedicated to alternative economic systems developed research and policy
interventions to help society achieve environmental stability, economic sustai-
nability, and social fairness in terms of income and employment, as well as un-
paid care labor and volunteer community service [40].

Despite their vital role in the global health system, healthcare professionals are
at a risk of infection due to direct patient contact. The ages of healthcare workers
(HCWs) infected with COVID-19 ranged from 24 to 93 years, demonstrating
that even young and healthy HCWs may be at risk. Asia appears to have lower
infection rates among HCWs, possibly because of better preparedness for out-
breaks or the lower health worker density in Southeast Asia [42].

The pandemic’s effects are far-reaching, complex and are unlikely to disap-
pear soon. For example, the pandemic may cost the United States of America
between $16 trillion and $35 trillion by 2025. Long-term structural costs include
education, diversity, wealth inequities, and the rise of late- and long-term health
issues [43].

Lockdowns have recently been linked to air quality. Globally, significant en-
vironmental impacts were documented [44]. Air quality improved in 44 north-
ern Chinese cities during the early stages of the lockdown and in different areas
of India and Lima, Peru. A similar association was found between the number of
COVID-19 cases and NO, concentration [45]. The lockout has resulted in a huge
reduction in air pollution everywhere over the world, regardless of the geo-
graphical or meteorological conditions of the sites that are being taken into con-
sideration [46]. Similarly, the air quality in Ecuador improved considerably
during lockdowns, with a 23% decrease in NO, concentration [47]. Further,
Berman (2020) found that the ongoing COVID-19 outbreak decreased particu-
late matter, namely PM2.5, emissions in the United States of America [48].

Malaria continues to be a serious public health concern worldwide. The WHO
has published global malaria mortality figures since the turn of the century. Be-
tween 2000 and 2015, the worldwide annual mortality toll declined by over 40%
from 896,000 to 562,000. Since then, the number of deaths has decreased. The
African WHO region accounts for the greatest number of malaria cases and
deaths. As a result, the consequences of even relatively slight disruptions to ser-
vices to this at-risk population have nearly doubled the cases in sub-Saharan
Africa since the turn of the century. The disease burden in turn has affected
economic productivity. For example, the estimated “malaria penalty” to gross
domestic product in Chad and Nigeria is 9% [49]. Median investment in the
sub-Saharan African countries (2000-2004) would be one-third higher without
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malaria and human immunodeficiency virus (HIV), around half of these is due
to malaria [50].

The WHO African region accounted for 94% of the cases in 2019. The WHO
Southeast Asian region accounts for approximately 3% of the world’s malaria
burden. The estimated numbers in the WHO Western Pacific region show that,
there were 1.7 million cases in 2019, a 43% reduction from 3 million cases in
2000. A large decline in malaria cases has occurred in the WHO region of the
Americas, from 1.5 million to 0.9 million. The incidence in this region decreased
by 57% from 14 to 6 per 1000 population at-risk. Globally, around 40,900 mala-
ria deaths were estimated to occur in 2019, with over 67% occurring in the under
5 age group. Malaria fatalities per 100,000 population at-risk declined from 25 in
2000 to 12 in 2015 and to 10 in 2019, with a slowdown in the latter year [51].
Malaria deaths impose heavy financial and manpower losses, and countries are
condemned to stay in the cycle of ill health and poverty [52].

Due to global action, approximately 1.5 billion malaria cases and 7.6 million
malaria deaths were averted between 2000 and 2019. Over two-thirds (62%) of
the cases and 94% of the deaths averted were in the WHO African region. Over
the past few years, significant interventions have reduced the incidence of mala-
ria to a more manageable level. Bed nets treated with insecticides, indoor resi-
dual spraying, and artemisinin-based combination therapies have shown prom-
ise in lowering clinical disease and Plasmodium falciparum infection rates by
40% and 50%, respectively [35].

Consequently, the prevalence of malaria declined by 17% in 2019 compared to
that in 2000, and the fatality rates caused by malaria declined by 16%. However,
since 2014, the rate of reduction has slowed to the point where it has reversed in
some areas of the African region [53]. In addition, approximately 29 countries
account for 95% of the world’s total malaria cases. Despite success in reducing
the worldwide burden of malaria, malaria continues to be a significant global
health problem in 2020. The number of expected deaths in 2020 was 627,000, a
12% increase over the number estimated in 2019. Of the additional 69,000
deaths, an estimated 47,004 (68%) were attributable to service disruptions
caused by the COVID-19 pandemic [54].

Table 1 presents the percentage of total cases and deaths due to malaria in the
WHO regions. The analysis showed that 88.9% of malaria cases and 93.84% of
malaria deaths globally, during 2000-2020, were in the WHO African region,
followed by the Southeast Asia region (7.69% of cases and 4.02% of deaths), the
Eastern Mediterranean region (0.82% of cases and 0.59% of deaths) and Western
Pacific region (0.38% of cases and 0.08% of deaths). During 2000-2020, the
WHO European region did not record malaria deaths, and since 2015, the re-
gion is malaria-free.

Figure 1 shows a comparison between malaria burden in the African region
and the rest of the malaria regions. The figure shows that the percentage of ma-
laria in Africa over the past 20 years had a rate of infection ranging between
85.2% and 94.6% in 2005 and 2020, respectively. The highest share of cases and
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Table 1. Proportion of total malaria cases and deaths across WHO regions from 2000 to
2020.

Cases and deaths (%) Cases and deaths averted (%)
Region
Cases (%) Deaths (%) Cases (%) Deaths (%)
Africa 88.90 93.84 82.2 95.2
Americas 7.69 4.02 1.0 0.1
South-East Asia 2.21 1.47 10 2.5
Europe 0.00 0.00 0.0 0.0
Eastern Mediterranean 0.82 0.59 4.9 1.6
Western Pacific 0.38 0.08 1.8 0.7
100
o [ e s g r ettt
80 96.0
70 85.2 926 94.6
2 60
S 50
& 40
30 | 622 14.82 2.42
20 7.42
TR Rl o ok b afinalh 0 8 T8 SV S
0

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

—l—— % of deaths in African regions —ll= % of deaths in other regions

= &= =% of cases in African regions = @ =% of cases in other regions

Figure 1. Proportion of deaths in WHO African region compared to other WHO regions.
Source: WHO estimates.

deaths in the other regions combined was 14.82% in 2005 and 7.42% in 2010.
The lowest percentage of cases and deaths was 5.42% in 2020 and 3.97% in 2020,
respectively. Thus, Africa had the highest malaria burden, accounting for 95% of
global cases and 96% of global deaths in 2019; around 80% of deaths occur in
children under 5 years of age [54]. We can conclude that the number of deaths
and cases of the disease has decreased significantly across all regions since 2000,
and malaria has been eradicated from the WHO European region, whereas the
WHO African region continues to bear the largest burden of malaria.

Table 2 presents descriptive statistics for the burden of malaria in Africa and
other regions where malaria is endemic. In African region, the average percen-
tage of cases was 88.97% (95% confidence interval (CI) of 87.7% - 90.2%) and a
standard deviation (SD) of 2.9%. The mean percentage was 93.89% (95% CI 93.5
- 94.2, SD 0.86). As for the other regions combined, the average percentage of
cases is equal to 11.03% (95% CI 9.79% - 12.27%, SD 2.9%, margin of error of
1.24%). The average percentage of deaths was 6.11% (95% CI 5.73% - 6.48%, SD
0.88, and a margin of error of 0.38).
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Table 2. Burden of malaria in the African region compared to other WHO regions.

African region Other regions
Statistics
% of deaths % of cases % of deaths % of cases

count 21 21 21 21
Mean 93.89 88.97 6.11 11.03
standard deviation 0.86 2.90 0.88 2.90
sample variance 0.786 8.42 0.78 8.42
confidence interval 95% (lower) 93.52 87.73 5.73 9.79
confidence interval 95% (upper) 94.27 90.21 6.48 12.27
margin of error 0.38 1.24 0.38 1.24

After 2005, there was a significant reduction in the population infected with
malaria, and it was one of the largest declines in infection prevalence since 1900.
This reduction was brought about by the financial response of the Global Fund,
as well as the technical revisions to policy made by the WHO [55]. However, our
analysis of the number of cases and deaths from malaria shows that the burden
of malaria was higher in Africa than in other regions and that Africa alone faced
this burden (Figure 1). The number of deaths and cases were stable for more than
20 years and is much higher than in any other place where malaria is endemic.

Thus, the African region continues to bear a disproportionately high percen-
tage of the global malaria burden. In 2020, the region was responsible for 96% of
all deaths and 95% of all malaria cases (Figure 2). Approximately 80% of all ma-
laria deaths in the region occurred in children under five years of age [54]. The
history of malaria in the African region is complicated. There were ideal lulls
when pharmaceuticals worked, and droughts prevented mosquitoes from trans-
mitting infection; there were worse scenarios due to drugs resistance and flood-

ing that affected wide regions of Africa.

5. Challenges of Malaria and COVID-19

The transmission of COVID-19 in Africa is believed to be less widespread than
anticipated. As of April 29, 2022, there were 510,270,667 confirmed COVID-19
cases and 6,233,667 deaths reported worldwide by the WHO [7]. Notably, the
confirmed numbers of cases and deaths in Africa were only 8,813,883 (1.73%)
and 171,638 (2.75%), respectively. Demography and the age structure of a popu-
lation may contribute to this disparity in mortality rates between regions. Al-
though a COVID-19 outbreak did not emerge in malaria-endemic regions, the
WHO has encouraged health ministries and national malaria control programs
to ensure that malaria control actions are not hampered [56]. As the COVID-19
pandemic grows, it is important to tackle the novel coronavirus while not over-
looking other fatal diseases, such as malaria. African countries must be ready for
difficulties caused by COVID-19, while continuing to address the challenges
caused by HIV/AIDS.
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Figure 2. Global malaria death estimates across WHO regions between 2000-2020.
Source: WHO estimates.

Due to globalization, people, ideas, money, goods, data, medications, wea-
pons, and many other things are transported worldwide every day. Transmission
of diseases is an additional concern included in this list. Hence, it is important to
increase efforts to create effective vaccines for malaria and COVID-19 and make
them available to everyone, as this is the most effective preventive approach for
disease control, at global level.

Malaria mainly affects poor, tropical, and subtropical regions, with cases pre-
dominantly in children. Due to the high malaria fatality rates in Africa, much of
the research has focused on this disease [56]. Malaria is the leading cause of
child mortality and second leading cause of mortality in adolescents worldwide
[24]. Globally, it accounts for 7.4% of all adolescent deaths reported to the WHO
each year (Mbacham ef al. 2019) and a leading cause of death in the 10 - 14 year
age group, accounting for 14.1% of all cause fatalities; in this age group. The
burden is higher and focusing on malaria is significantly more important than
focusing on tuberculosis or HIV/AIDS [57].

There were great efforts by WHO, governments, and civil society organiza-
tions to combat malaria in the past 20 years. However, in 2020, all the progress
against malaria has declined. Due to the COVID-19 pandemic, the number of
malaria cases increased for the first time in the past 20 years, an increase likely
related to the interruption of health services during the pandemic.

Figure 3 and Figure 4 represent the number of COVID-19 cases and deaths
in malaria-endemic regions, according to the WHO regions (as of 29 April
2022). These figures show that the Americas was the region most affected by
COVID-19. The figures show that the highest number of cases occurred in Eu-
rope, that is due to the Omicron variant [58], followed by the Americas. The
highest number of deaths occurred in the Americas followed by Europe. The

burden is lighter in Southeast Asia, the Eastern Mediterranean, the Western Pacific,
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Figure 3. Distribution of COVID-19 cases across WHO regions as of April 29, 2022.
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Figure 4. Distribution of COVID-19 deaths across WHO regions as of April 29, 2022.

and Africa. This finding supports the idea that there was a decline in the number
of deaths caused by COVID-19 in areas where malaria is endemic. The Americas
were the most affected by COVID-19. Both the United States of America and
Brazil have an unusually high number of deaths and cases of coronavirus. The
pandemic had a catastrophic impact on Latin America, and numerous countries
have documented a rebound in COVID-19 cases. However, countries such as
Argentina, Chile, and Panama have begun vaccination campaigns for large

groups of people [59].

6. Conclusions

The concern over communicable illnesses dates back throughout history; to epi-
demics and pandemics that caused numerous deaths. Vector control is still widely
considered a cornerstone of malaria control. Recently, high-income countries
have eradicated and eliminated malaria by employing aggressive prevention and
control measures as well as using more effective monitoring and evaluation
strategies. In one-third of malaria-endemic countries, malaria prevalence de-

clined by at least 50% in the previous decade. Current malaria control measures
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are ineffective in eradicating the disease entirely, and as a result, most countries
have abandoned the goal of eradication. Therefore, malaria vaccines are seen by
many as a crucial strategy for controlling malaria. Globally, public health experts
have engaged in a constant struggle to find a malaria vaccine that is safe, afford-
able, and effective. This fight has eventually led to impressive developments,
such as the discovery of the RTS S/AS01 malaria vaccine.

It is well known that epidemics and economic crises disproportionately affect
vulnerable populations, thereby increasing inequality and poverty. Global crises
require cooperation, solidarity, and sound socioeconomic and public health
strategies. For a very long time, a community plagued by malaria was also a poor
community [52]. Malaria is common in the tropical and subtropical parts of the
world, and remains a major public health problem in many poor countries, es-
pecially in Africa, and some parts of Asia.

The COVID-19 pandemic has impacted populations worldwide, and the chal-
lenges span several areas of expertise, making it difficult to find effective solu-
tions. Vaccine hesitation remains a concern as variants arise and spread world-
wide, reducing the certainty of herd immunity. Ongoing management and a re-
duction of losses caused by this pandemic is the primary priority.

The spillover effects of the COVID-19 pandemic have increased the malaria
burden in Africa, where malaria threatens the lives of millions of people. The in-
creased burden of the disease is also likely to be associated with HIV and tuber-
culosis as public health programs for these are affected due to the pandemic.
Therefore, public health measures to combat malaria also need to ensure reduc-
tion of disruptions in healthcare that affect ongoing control measures. Future
research comparing COVID-19 to other diseases may assist in understanding its
systemic and regional consequences.

The findings of this study have to be seen considering some limitations. We
estimated the burden of malaria using the number of death and the number of
cases. At a global level, it is likely that countries may have different regulations
for registering COVID-19 death. In contrast, in countries where only laborato-
ry-confirmed cases are counted, the overall number of coronavirus-related fatal-
ities would be higher. For instance, in Belgium, all non-hospitalized patients
presenting symptoms of COVID-19 are included in the official reports on coro-
navirus-related mortality. As a result, the overall number of reported death ap-
pears to be higher. This study has a potential flaw due to the use of open-source
data, which has prompted this research to be restructured. Nonetheless, this

does not undermine the validity or trustworthiness of the overall finding.
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