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This article aims to identify the impact of the novel coronavirus pandemic on malaria cases in the North,
Northeast, Midwest, Southeast, and South regions of Brazil, given the similarity of initial symptoms, the need
for reallocation of resources, and the burden on public health systems, factors that may have affected the proper
differentiation and timely treatment of both diseases.
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Introduction

Malaria is an infectious disease caused by parasites of the genus
Plasmodium, which are transmitted to humans through the bite of in-
fected mosquitoes of the genus Anopheles. These parasites multiply
in the liver and then infect red blood cells, leading to symptoms such
as fever, chills, sweating, headaches, and, in severe cases, potentially
fatal complications [1]. In contrast, Covid-19, officially identified in
Wuhan, China, in December 2019 (2), is caused by the SARS-CoV-2
virus. It immediately became a global concern due to its rapid spread,
uncertainty surrounding preventive measures, and potential devas-
tating impacts on global healthcare systems. The resulting pandemic
has driven intensive research efforts and international collaboration
to understand, control, and develop effective vaccines against the
disease [2]. The correlation between the diseases exists since initial
symptoms such as fatigue, high fever, difficulty breathing, and myalgia
can coexist in both cases [3]. Moreover, malaria prevention and con-
trol measures such as distribution of insecticide-treated bed nets and
epidemiological surveillance in endemic areas were hindered by the
Covid-19 pandemic due to the fact that social isolation was initially

the primary measure to reduce the spread of the novel coronavirus
(3]

It is worth noting that hydroxychloroquine was widely consid-
ered as a potential therapy, despite the lack of solid scientific evidence
initially, for its use in the treatment of Covid-19 (4). This hasty ap-
proach led to the indiscriminate administration of the medication, in
many cases, raising a series of medical and ethical concerns [4]. One
of the less discussed consequences of this practice was the potential
underdiagnosis of malaria cases, a disease with similar symptoms,
which is effectively treated with this drug. The rampant use of this
medication in the context of COVID-19 may have caused confusion in
diagnoses, obscuring the distinction between the two diseases and
impairing the ability to properly identify and treat malaria [4].

Methodology

For this study, the absolute numbers of reported Malaria cases
were analyzed in the Department of Health Informatics of the Unified
Health System (DATASUS) [5], from the years 2018 to 2022, across
the Northeast, Midwest, Southeast, and South regions of Brazil. Data
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from the North region was analyzed using the Epidemiological Sur-
veillance System platform (SIVEP) [6]. The number of malaria cases
was tallied annually in each region covered by the study from 2018
to 2022. It's worth noting that all utilized data were de-identified,
lacking patient identification. The obtained data were allocated, tab-
ulated, and processed into spreadsheets and graphs using Microsoft
Excel® software.

Results

To elucidate the obtained results, the data analysis was subdi-
vided into two distinct categories: the extra-Amazon region, which
encompasses the macro-regions Northeast, Midwest, Southeast, and
South, and the Amazon region, consisting exclusively of the North
macro-region. This approach was adopted due to the significant dis-

parity in the number of malaria cases recorded in the Amazon region
compared to the other regions, which could potentially confound the
results of this article by obscuring the incidence of malaria in other
regions of Brazil.

Total Malaria Cases Reported in the Extra-Amazon Region
(Northeast, Midwest, Southeast, and South) Between 2018
and 2022

Analyzing the total number of malaria cases reported in Brazil
(extra-Amazon region) between 2018 and 2022, a decrease of 41%
in the number of reported cases is observed when comparing 2019
to 2020. The 320 cases reported in 2020 represent a reduction of
38.1% compared to the absolute average of all the years analyzed in
the study (Graph 1).
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Graph 1: Assessment of the absolute number of malaria cases reported to the Unified Health System (SUS) in the extra-Amazon region between

2018 and 2022 and recorded in the DATASUS platform.

Total Malaria Cases by Extra-Amazon Macro-Region
(Northeast, Midwest, Southeast, and South) Between 2018
and 2022

Upon analyzing each extra-Amazon macro-region individually,
it was noted that the region with the greatest decrease in the num-
ber of reported cases was the Southeast. In Graph 2, we can observe
an 85.6% reduction in the number of reported cases between 2019
and 2020 in the Southeast region, with 242 cases reported initially
and only 132 the following year. Conversely, the Midwest region had

the smallest decrease in the number of compulsory notifications of
the disease, with a reduction of only 18.3% when comparing 2019
to 2020. In the South region, 93 cases of the disease were reported
in 2019, and the following year, 62 notifications were recorded, re-
sulting in a 33.3% decrease in the number of malaria cases. Lastly,
in the Northeast region, between 2019 and 2020, there was a 58.1%
decrease in reported malaria cases, and between 2021 and 2022, the
reduction was 47.3%, with 173 cases recorded in 2021 and only 91
cases the following year.
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Graph 2: Assessment of the absolute number of malaria cases reported to the Unified Health System (SUS) in the extra-Amazon region annually

from 2018 to 2022, recorded in the DATASUS platform.

Total Malaria Cases Reported in the Amazon Region Be-
tween 2018 and 2022

Analyzing (Graph 3), a reduction of 21.36% in the number of re-
ported malaria cases in the Amazon region is observed when compar-
ing 2019 to 2020. Furthermore, in relation to the average number of
cases, a decrease of 17.1% in the number of notifications was noted
in 2020. The results, depicted in Graph 2, analyze the absolute val-
ues of malaria cases by macro-region, before the COVID-19 pandemic

(years 2018 and 2019) and during the pandemic (years 2020, 2021,
and 2022). It confirms a decrease of 85.6% in the Southeast region,
58.1% in the Northeast region, 33.3% in the South region, and 18.3%
in the Midwest region, between 2019 and 2020. (Graph 3) Examined
the absolute values of malaria cases in the Amazon region between
pre-pandemic years (2018 and 2019) and pandemic years (2020,
2021, and 2022), confirming a reduction of 21.3% in the number of
cases when comparing 2019 to 2020.
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Graph 3: Assessment of the absolute number of malaria cases reported to the Unified Health System (SUS) in the Amazon region annually from
2018 to 2022, recorded in the SIVEP (Epidemiological Surveillance System).

Discussion

The COVID-19 pandemic has brought about a profound transfor-
mation in the global medical landscape, indirectly impacting infec-
tious diseases such as Malaria. Resource allocation, medical research,
and epidemiological surveillance have been redirected to combat
COVID-19, affecting the continuity of efforts to control other infec-
tious diseases [2]. The decrease in the number of reported malaria
cases, particularly between 2019 and 2020, involves various factors,
including the strain on healthcare systems in Brazil and worldwide
caused by the pandemic. It is assumed that this scenario negatively
affected the capacity for malaria diagnosis, as the initial symptoms of
both COVID-19 and malaria often resemble each other [3]. The high
demand for tests, hospital beds, and medical resources for COVID-19
sometimes diverted attention from efforts to diagnose and treat ma-
laria, leading to underreporting of the disease and potentially undi-
agnosed cases. This scenario, combined with the indiscriminate use
of hydroxychloroquine in the treatment of COVID-19, lacking robust
scientific basis [4], likely resulted in the inappropriate management
of cases that actually corresponded to malaria due to the initial simi-
larity in symptomatology between both diseases. Another factor pre-
disposing to the reduction in reported cases was the period of social
isolation, travel restrictions, and limitations on outdoor activities
during the COVID-19 pandemic, which may have played a role in the
decrease in the number of reported malaria cases [6].

With the limitation of human mobility and the decrease in social
interactions, exposure to malaria-transmitting mosquitoes was po-
tentially reduced. These pandemic containment measures may have
contributed to the decrease in malaria transmission, resulting in a
temporary underreporting of the disease. An epidemiological study
conducted in Mexico, analyzing the indirect impact of COVID-19 on
the incidence rates of vector-borne diseases, demonstrated that cer-
tain measures such as social distancing and home confinement con-
tributed to temporarily reducing the number of cases of vector-borne
diseases, including malaria. The research showed that 609 malaria
cases occurred in Mexico in the year 2019, and in 2020, 345 cases
of the disease were recorded, corresponding to a 43.4% decrease in
the number of cases. During the same period, the extra-Amazonian
Brazilian macro-regions also exhibited a similar reduction of 41% be-
tween the years 2019 and 2020.7 The same article, “Indirect Impact
of COVID-19 on Incidence Rates of Vector-Borne Diseases in Mexi-
co” [7], mentions that the Amazon region of Peru also experienced
a drastic reduction in malaria cases during the pandemic, which was
correlated with the increase in COVID-19 cases that overwhelmed Pe-
ru’s healthcare systems and public medical institutions. This impact
can also be observed in the Brazilian Amazon region, which recorded
159,916 malaria cases in 2019 and 123,387 cases the following year,
a decrease of 21.3%.
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Another article linking Malaria and COVID-19 in native commu-
nities of Rio Santiago, Condorcanqui province, in the Amazon region
of Peru in 2020 [8], demonstrated that prior malaria infection signifi-
cantly associates with COVID-19 symptoms such as fever, odynopha-
gia, and respiratory difficulty. During the pandemic, efforts to reduce
the transmission of the novel coronavirus led to neglect of other dis-
eases like malaria, a situation similar in Brazil, as evidenced by the
reduction in the number of reported cases of the disease in Brazilian
macro-regions. The underreporting of malaria cases was investigated
in a study that analyzed the incidence of hospitalizations and mor-
tality related to febrile syndromes and parasitic diseases during the
COVID-19 pandemic in Brazil [9]. The results indicated that in 2020,
the number of malaria-related hospitalizations in the country repre-
sented only 29.31% of the total; however, the mortality rate among
hospitalized cases reached 82.55%. This high mortality rate is likely
due to underreporting of the disease and late diagnosis, supporting
the downward trend in notifications mentioned in this article.

Conclusion

The author successfully achieved the intended goal, which aimed
to evaluate the impact of the Covid-19 pandemic on the number of
malaria cases in the North, Northeast, Midwest, Southeast, and South
macro-regions of Brazil from 2018 to 2022. The results demonstrated
that indeed, the pandemic led to a negative variation in the number of
reported malaria cases in all macro-regions analyzed in the study, es-
pecially when comparing the years 2019 and 2020. Regarding the to-
tal variation in the number of reported malaria cases in the Northeast,
Midwest, Southeast, and South regions, a global negative variation of
41% was obtained in the number of compulsory notifications when
comparing the pre-pandemic year of 2019 with the pandemic year of
2020. In other words, during the onset of the pandemic (2020), the
number of reported malaria cases saw a significant reduction. In the
Amazon region, between the pre-pandemic years (2018 and 2019)
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and the pandemic years (2020, 2021, and 2022), there was a 21.3%
reduction in the number of cases when comparing 2019 with 2020. It
is assumed that this decrease may be explained by the overload of the
public health system with Covid-19-infected patients, similar symp-
tomatology between the diseases complicating diagnosis, treatments
for the new coronavirus lacking scientific evidence leading to under-
reporting of malaria cases, and social isolation possibly reducing pop-
ulation contamination by the vector.
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