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ABSTRACT

The present study took into account not only Plasmodium falciparum infections that
are commonly advocated as the main cause of severe malaria, but the complications
related to Plasmodium vivax have been carefully described. The objective of this
article was to identify the epidemiological, clinical and laboratory profile of severe

malaria in patients attended at the Child and Adolescent Hospital in Macapa -
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Amapa. An epidemiological study, descriptive of retrospective character, was carried
out. Data were obtained by consulting data bank for the year 2016. Severe malaria
was considered in 47 cases. There were predominant male patients with 63.8% and
the age group up to 5 years with 59.6% of the cases. As to the species, the most
frequent infections were P. vivax with 72% in relation to P. falciparum with 28% of
cases. The months with the greatest number of hospitalizations were September and
November, both with 17%. The main clinical manifestations were: fever, pallor and
cough. The conditions that indicated gravity that most occurred: vomiting 87%,
jaundice 23%, dyspnoea and age <1 year both with 21%. Haematological
examinations showed that 91% of the patients had red blood cells below the
reference values and 100% of the cases had low hemoglobin and hematocrit;
thrombocytopenia was observed in 72% of the cases. Altered results of biochemical
dosages of major clinical importance were: urea, transaminases, glycyme and C-
reactive protein. The identification of epidemiological, clinical and laboratory data of
severe malaria contributes to the early diagnosis and appropriate treatment of the

disease.
Keywords: Severe malaria, Plasmodium vivax, epidemiology, Amazon Region.

INTRODUCTION

Malaria is an important public health problem of great interest worldwide. It is an
infectious disease caused by protozoa of the genus Plasmodium transmitted by the
bite of the female mosquito of the infected Anopheles genus. The main species
associated with human malaria are: Plasmodium falciparum, P. vivax, P.malarie and
P. ovale. Recently, some cases of malaria have been recorded from infections with
P. knowlesi and P. cynomolgi, known species that cause malaria in apes (TA et al.,
2014; RAMASSAMI, 2014). The most common and proven to be found in Brazil are:
P.vivax, P. falciparum and P. malarie, since P. ovale is more common in regions of
Africa (BRASIL, 2009).
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The development of vectors that transmit malaria is very viable in the legal Amazon.
The state of Amapa is a state in the northern region, part of the Legal Amazon and
one of the states with an environment more conducive to the breeding of the vector
and the transmission of malaria. In relation to Brazil, the State of Amapa is among
the areas of medium and high risk of contamination (SANTOS; SANTOS, 2011).

The occurrence of malaria cases is related to several factors, including the extractive
activities of natural resources, capable of enhancing the transmission of the disease.
In this sense, Amapa presents itself as a region that has its economy and survival in
the use of natural resources (MACIEL; OLIVEIRA, 2014). In view of the favorable
environment and the needs of the population to use natural resources, malaria
infection is high in Amapéa, and the cases with the highest incidence are those
caused by P. vivax, (90% of cases) (SANTOS; SANTOS, 2011).

Evidence shows that the clinical spectrum of malaria is influenced by the intensity of
transmission, the species of parasite and the patient's immune status. Thus, the
clinical presentation of malaria appears to differ between children and adults
(WASSMER et al., 2015).

AlM

Identify the epidemiological, clinical and laboratory profile of severe malaria in
newborns and adolescents treated in 2016 at a referral hospital in the state of

Amapa, Brazil.

METHOD

This is a retrospective descriptive epidemiological study, developed at the Children's
and Adolescents Hospital (HCA) located in the city of Macapa in the State of Amapa,
northern Brazil. The data for this research was obtained by consulting the database
of the Medical Archive Service (SAME) of HCA. In order to record the information

collected, the following topics were removed from the database: demographic
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variables (gender, age, origin ...), clinical variables: number of hospitalizations, length
of stay, infectious species (P. vivax, P. falciparum, P. malaria), clinical manifestations
(fever, myalgia, chills, oliguria, jaundice, hyperpyrexia (greater than 41°C),
convulsions, etc.) and results of laboratory tests (blood count, hemoscopy (thick
drop) and biochemical measurements (urea, creatinine, aspartate aminotransferase

(AST) and alanine aminotransferase (ALT), PCR (C-reactive protein) and glycemia).

Children and adolescents of both sexes (aged 29 days from birth to 15 years old)
attended from January 1 to December 31, 2016, with laboratory confirmation of
malaria (plasmodium research with positive results) were included ) and who
presented clinical and laboratory manifestations of severe malaria as described in the
2010 Practical Guide to Malaria in 2010, which has the conditions that indicate the
severity of the disease and the need for hospitalization: immunosuppressed patients,
patients with any of the signs of danger for severe malaria: (hyperpyrexia greater
than 41°C, convulsions, hyperparasitemia (>200.000/mm? ), repeated vomiting,

oliguria, dyspnea, severe anemia, jaundice, bleeding and arterial hypotension.

The research project was submitted and approved by the Ethics and Research
Committee of Faculdade Estacio de Macapd, according to the ethical standards
established in the Resolution of the National Health Council No. 466 of December 12,
2012, which deals with research involving human beings (BRASIL, 2013).

RESULTS AND DISCUSSION

The Amazon, a region where the state of Amapd is located, contributes to the
formation of the epidemiological link for the transmission of malaria due to its
geographical, climatic and socio-cultural aspects. Thus, knowledge of the dynamics
of the disease, from the perspective of the peculiarity of each endemic region and the

age range of population development, is of great importance. (BRASIL, 2016).

Initially, the epidemiological aspects of the patients under study were characterized,

in terms of gender, age group, origin and infectious species. Thus, there was a
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predominance of male patients who accounted for 63.8% (n = 30) of the cases, while

only 36.2% (n = 17) were female (Figure 1).

Figure 1 Percentage of severe malaria cases in 2016 in the state of Amapa, by

gender.
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For Monteiro, Ribeiro and Fernandes (2013), men and women are at risk of
contracting malaria. Men tend to be less careful about their health than women. Work
in areas prone to the presence of vectors is also usually occupied by men (ALMEIDA
et al., 2020).

More than half 28 (59.6%) of the cases occurred in patients who belonged to the age
group up to 5 years; followed by 6 to 10 years, with 29.8% (n = 14) of the cases. Only
10.6% (n = 5) of the cases occurred in patients aged 11 to 15 years (Figure 2).
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Figure 2 Percentage of cases of severe malaria in 2016 in the state of Amapa, by

age group.
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Regarding the age group up to 5 years, in which the numbers of cases were higher, it
may be related to the child's susceptibility to acquire diseases, also because they are
part of the risk group and the fact that in this study the primary infection prevails. 94%
of the cases, which is a factor that contributes to severity since the individual does
not have any specific immunity against plasmodium (VENTURA et al., 1999; GOMES
et al., 2011; RIBEIRO, 2012).

As for the infectious species, in this study there was no record in the medical records
of the presence of P. malaria or mixed malaria, with Plasmodium vivax infections
standing out more frequently with 72% (n = 34) in relation to P. falciparum that

involved 28% (n = 13) of the registered cases (Figure 3).
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Figure 3 Percentage of severe malaria cases in 2016 in the state of Amap4, by age

group.
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This finding corroborates that found by Santos and Santos (2011), who in their study
show a higher incidence of infection by P. vivax in the state of Amapéa. On the other
hand, when analyzing the severity aspect, this amount of infection by P. vivax is not
SO common, since most surveys present severe malaria related to P. falciparum
(KIRCHGATTER; PORTILLO, 2005; GOMES, 2011; MIOTO; GALHARDI;
AMARANTE, 2012; PARISE, 2009).

The origin of these patients, as shown in Table 1, shows that among the
municipalities in Amapéa, Macapa stood out with 29 cases, 79% (n = 23) P. vivax and
21% (6) P. falciparum. Given that it can be attributed to the fact that the work was

carried out in the Capital.

Table 1 Distribution of patients admitted to the HCA with severe malaria according to
the municipality of residence and infectious species in 2016, Macapa-AP.
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. ] . . P.vivax P. falciparum Total

Municipio de procedéncia/ Espécie infectante N % N % N %
Macapa 23 79 6 21 29 100
Mazagio 2 67 1 33 3 100
Ferreira Gomes 1 25 3 75 4 100
Porto Grande 1 33 2 67 3 100
Tartarugalzinho 4 100 0 0 4 100
Oiapoque 1 100 0 0 1 100
Outros Estados (PA) 2 67 1 33 3 100
Total 34 72 13 28 47 100

Fonte: Same/HCA

A similar occurrence was observed in a research, carried out in a reference hospital
in Belém do Para, in which the other municipalities alone were also not very
representative (MONTEIRO; RIBEIRO; FERNANDES, 2013). Thus, although the
entire state of Amapa is an endemic area, it is assumed that the population is being
assisted, with proper diagnosis and treatment in less complex units in the

municipalities of residence.

Still on table 1, the species distribution by municipality, differs from the others
presented, Ferreira Gomes with 75% (3/4) and Porto Grande 67% (2/3) of infection
by P. falciparum, is where it is verified a slight predominance of cases of infection by
this species, a finding common in several studies where the cases of severe malaria
caused by P. falciparum (KIRCHGATTER; PORTILLO, 2005; PARISE, 2009;
GOMES, 2011; MIOTO; GALHARDI; AMARANTE, 2012).

The municipality in Amapa with the lowest number of cases was Oiapoque, with only
1 caused by P. vivax. The remaining 3 cases were attended to patients from another
state, in this case Para from the cities of Breves and Afua, with 67% (n = 2) P. vivax
and 33% (1) P. falciparum.

The months with the highest frequency of hospitalizations for severe malaria were
the months of September and November with 8 (17%) of hospitalizations each. While

the months of March, April and May had the lowest number, only 2% (1) of
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hospitalization, as shown in (figure 4). Malaria seasonality is variable in each state of
the Amazon region, but in general, there is a peak of cases in the transition period
between the dry and wet seasons (BRASIL, 2016).

Figure 4 Percentage of cases of severe malaria in 2016 in the state of Amapa, by

months of the year.
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The main vector of malaria in Brazil, Anopheles darlingi, reproduces in large
qguantities in low-flow, deep and shaded waters, and its reproduction decreases in
rainy periods (MONTEIRO; RIBEIRO; FERNANDES, 2013). In the state of Amapa,
the month of September presents a low rate of rain and November the beginning of
the rainy season, a fact that may justify the greater number of hospitalizations for
severe malaria in this study. Certainly, in addition to climate change, other factors,
such as socioenvironmental and mainly, variations in the quality and quantity of
control actions may be related to the greater or lesser incidence of the disease
(BRASIL, 2016).
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As for the length of hospital stay, several factors can influence the permanence of
these patients in the hospital environment, the (figure 5) shows that the majority of
patients remained hospitalized for up to 5 days. The two patients infected with P.
vivax who remained for 16 to 20 days both had dehydration, anemia and
thrombocytopenia, one of whom had more leukopenia, jaundice, choluria and very

high transaminase test results.

Figure 5 Percentage of cases of severe malaria in 2016 in the state of Amapa, by
days of hospitalization.
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The patient with P. falciparum infection, more than 20 days old, was one year old,
had a high parasitemia of 192.000f/mm3, hepatosplenomeglia, thrombocytopenia,
severe anemia and underwent red blood cell transfusion. It has been well
documented that intense anemia, a clinical manifestation present in severe malaria
and is an important factor that contributes to morbidity, length of stay and even
mortality, occurring in infections by P. falciparum and quite often also by P .vivax
(PRICE et al., 2007; NAING et al., 2014).
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According to the information analyzed, the time elapsed until the diagnosis of
malaria, which is also a decisive factor for cure or progression to severity, was: up to
3 days 40%, from 4 to 5 days 38% of patients, from 6 to 10 17% days and from 11 to
15 days 4% of cases. All patients were discharged only after improvement of the
clinical and laboratory conditions, with referral to outpatient control with pediatric

infection, there was no record of death in the studied period.

The most common clinical manifestations found were: fever, pallor, cough, bloating,
abdominal pain, dehydration, headache, chills and diarrhea (table 2). Fever was
present in 100% of cases, which for Ramos (2006), is the main reason that leads

most patients to seek medical care and to carry out complementary diagnostic tests.

Paleness, in turn, occurred in 96% of patients, as it is a very common clinical
manifestation in cases of malaria, a result similar to that of Ventura et al. (1999) who
in their study also carried out with children and adolescents (85%) showed

pallor.Shivering and headache both occurred in only 30% (14/47) of the patients.

These are symptoms that most often accompany fever, forming the classic malarial
triad (BRASIL, 2009). Perhaps it was not observed either due to the lack of
registration at the time of the anamnesis, or because it is a study with serious cases

where the manifestations may present themselves in an atypical way.

Abdominal pain was present in (32%) and diarrhea (23%) of patients, according to
Ramos (2006), may have malaria origin, but in endemic areas, socioeconomic
conditions are generally precarious, with inadequate sanitation which can lead to to
infections by intestinal parasites by eating contaminated food and water, which can

add up and intensify these symptoms at the time of infection.

Patients who had ascites, choluria, drowsiness, and diarrhea were infected with P.
vivax. Those who presented splenomegaly, anorexia and tachycardia had infection
with P. falciparum, the other manifestations in table 2 occurred both in infections by

P. falciparum and P. vivax.
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Table 2 Distribution of clinical manifestations present in HCA patients with severe
malaria in 2016. Macapa, Amapa.

Manifestagdes Clinicas Frequencia (N=47)

N %
Febre 47 100
Palidez 45 96
Tosse 20 43
Distensdo Abdominal 20 43
Dor Abdominal 15 32
Desidratagdo 14 30
Calafrio 14 30
Cefaléia 14 30
Diarreia 11 23
Edema 6 13
Nauseas 6 13
Hepatomegalia 5 11
Hematuria 4 9
Coluria 3 6
Ascite 2 4
Sonoléncia 2 4
Esplenomegalia 1 2
Anorexia 1 2
Taquicardia 1 2

Fonte: Same/HCA

Recently, the occurrence of severe cases of malaria by P. vivax is emphasized
(SIROMA, 2016; WASSMER et al., 2015; LACERDA et al., 2012). Many of the most
serious clinical manifestations that occur in P. falciparum malaria have also been
described in patients with P. vivax (MONTEIRO; RIBEIRO; FERNANDES, 2013;
SALAS et al.,, 2013). A fact evidenced in the present study (Table 3), patients
diagnosed with malaria by P. vivax presented vomiting, jaundice, dyspnea, severe
anemia, oliguria, convulsion and hemorrhage. These are conditions that indicate
severity and need for hospitalization (BRASIL, 2010).

The most frequent severity condition was vomiting, 100% in patients infected with P.
Falciparum and 68% in those infected with P. vivax, a situation that in the medical

records justified most of the hospitalizations, because the children did not tolerate
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oral medication, requiring so from intravenous medication. According to Ramos
(2006), vomiting can hinder the correct treatment, leading to not taking the drugs or
inadequate absorption of them, in addition to leading to dehydration, as seen in (table
2) where 30% (14/47) presented dehydration.

Respiratory signs and symptoms such as cough (table 2) and dyspnea (table 3) were
recorded in both patients infected with P. falciparum and P. vivax, but it cannot be
said that they were caused exclusively by malaria, as the results were not analyzed
gasometry, spirometry and radiographic examinations of the majority, only the latter

in a patient who was diagnosed with malaria associated with pneumonia.

Respiratory signs and symptoms and pulmonary complications have been the
subject of study. Val et al. (2017) showed that respiratory complications were
significantly associated with cases of patients with severe malaria who died.
Carvalho et al. (2010) reported that P. vivax has the ability to adhere to human lung
endothelial cells. For Salas et al. (2013) pathophysiological processes could be
shared by these two species, such as sequestration of infected erythrocytes from the
peripheral circulation into vital organs (lung, brain and kidneys) and cytoadherence to

the capillary endothelial wall of these organs.

According to Carvalho et al. (2010), these observations lead to a modification of the
current paradigms of the pathogenesis of malaria and open the way to investigate the
pathophysiology of P. vivax infections, since as erythrocytes infected with P. vivax do
not have button structures (surface changes) and because all forms of the parasite
can be observed in the patients' peripheral blood, it has become dogma that P. vivax
is not capable of kidnapping and, therefore, neither of cytoadherence (LOPES et al.,
2014).

Another serious condition found was intense anemia, in (5/47) cases, 4 infections by
P. vivax and 1 by P. falciparum. Severe anemia, which is defined as hematocrit less
than 15% and hemoglobin less than 5g / dL, is usually present in severe malaria due

to intense destruction and sequestration of red blood cells, alteration in
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erythropoiesis, and eventual hemorrhages (BRASIL, 2010; GOMES et al. , 2011,
SIROMA, 2016).

In the present study, there were records of nine patients who underwent blood
transfusion, required red blood cell concentrate, 2 of 9 also needing platelets, of
these 9 patients eight were infected with P. vivax, and only one with P. falciparum.
The bleeding patient was one of the patients who underwent blood transfusion of red

blood cells and platelets.

Similar complications related to severe mlaria involving P. vivax have been described
in other studies as severe anemia, liver dysfunction, jaundice, thrombocytopenia with
or without bleeding (WASSMER et al., 2015; LACERDA et al., 2012; SALAS et al.,
2013 ;)

Regarding the age <1 year in which there were (10/47) patients (table 3), according
to Gomes et al (2011), the severity of malaria depends on the relationship between
host (vulnerability and immune status) and Plasmodium spp (species disease and
parasitic density). And small children, the primoinfected and pregnant women are
hosts that are more vulnerable to severe forms of the disease, as has been

mentioned in the course of the work.
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Table 3 Distribution of conditions that indicate severity and need for hospitalization
according to the infectious species in patients hospitalized with severe malaria in
2016, Macapa - AP.

Espécie Infectante

Condigdes que indicam gravidade e~ P. falciparun P. Vivax Total
necessidade de mternagdo (N=13) (N=34 (N=47)
N % N % N %
Voémitos repetidos 13 32 28 68 41 100
Ictericia 3 27 8 73 11 100
Dispneia 3 30 7 70 10 100
Idade < 1 ano 0 0 10 100 10 100
Anemia Intensa (Hb<5g/dL) 1 20 4 80 5 100
Oligtria 1 33 2 67 3 100
Convulsao 0 0 2 100 2 100
Hemorragias 0 0 1 100 1 100

The highest level of parasitemia was recorded in infection by P. falciparum with
192,000f / mms3. Among the studied patients, P. vivax showed a maximum level of
30,000v / mms3. The main pathogenic events attributed to P. falciprum are well
described in the literature, such as the ability to infect erythrocytes at all stages, thus
presenting high parasitemias, the phenomenon of sequestration of infected
erythrocytes from the peripheral blood circulation and the ability to adhere to the
capillary endothelium. internal organs, so that few mature forms are seen in
peripheral blood samples during infection (KIRCHGATTER; PORTILLO, 2005;
CARVALHO et al., 2010).

As for the laboratory profile (table 4), hematological tests showed that 91% (43/47) of
the patients had red blood cells below the reference values and 100% of the cases
had low hemoglobin and hematocrit. They presented thrombocytopenia (reduced
number of platelets) n = 34 patients, among them, 71% (n = 24) had P. vivax malaria
and 29% (n = 10) P. falciparum. This hematological evidence is very frequent,
especially in cases of severe malaria (RAMOS, 2006; LACERDA et al.,, 2012,
SIROMA, 2016).
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Table 4 Distribution of the results of laboratory tests of patients treated for severe
malaria in 2016, Macapa-AP.

Resultados (N =47)

Exames laboratonais Baixo Normal Elevado
N % Meédia DP N % Meédia DP N % MeédiaDP
Hemaicias (milhdes'mm?®) 43 91 323 = 079 4 9 438 = 006 0 0 - = -
Hemoglobmna (g/dL) 47 100 893 = 229 0 0 - F S - 0 0 - = -
Hematocrito (%) 47 100 26,71 = 663 0 0 - 3 - 0 0 - + -
Leucécitos (mil'mm?*) 3 6 2863 = 8§24 40 85 6.504 = 1628 4 9 15500 = 7.154
Plaquetograma (mil'mm?®) 34 72 48.529 = 23.384 13 28 140923 = 3169 0 0 - = -
Criatinina (mg/dL) 19 79 038 = 012 5 21 092 = 027 0 0 - - .
Uréia (mg/dL) 1 4 9,00 = - 18 78 24,17 = 851 4 17 6025 = 1756
AST(UL) 0 0 - = - 9 28 2842 = 1395 23 72 127,74 = 18501
ALT (UL) 0 0 - = - 18 56 2094 = 723 14 44 13729 = 140,01
Ghcemia (mg/dL) 1 14 31,00 = - 2 29 102,50 = 0,71 4 57 13025 = 9,03
PCR (mg/dL) 0 0 - < - 1 3 020 = 36 97 629 = 3.31

Valores de referencia: Hemicias (milhdes 'mm?®) 4.3 2 5,9 milhdes 'mm*; Hemoglobma (g/dL) 13, 5 a 17,5 g%,; Hematocnto (%6) 40 a 53
%; Leucocitos (mil'mm?®) 3.500 a 10.000'mm?*; Plaquetograma (mil'mm®) 100.000 a 424.000 'mm?*; Cratinina (mg/dL) 0,60 a 1,30
mg/dL; Uréia (mg/dL) 10,0 a 40,0 mg/dL; .-\ST (UL)até 420 UL; ALT (UL) até 42,0 UL; Glicemia (mg/dL) 70,0 a 1109 mg/dL;
PCR (mg/dL)0,020,6mg/dL

Fonte: Same HCA

Regarding the dosages of urea and creatinine that assess renal functions, only urea
stood out with high values, which may indicate kidney impairment. Of the (23/47)
patients who underwent this examination, only 17% (n = 4) had high values, all of
whom were affected by P. vivax.

As for the tests that are part of the liver evaluation, aspartate aminotransferase (AST)
and Alanine aminotransferase (ALT) both were performed in 68% (32/47) of the
patients, and of the 32, they presented high values of (AST) 72 % (n = 23), among
which 22% (n = 7) were P. falciparum and 50% (n = 16) were P. vivax. And 44%
(14/32) had high (ALT) results, with 19% (n = 6) being P. falciparum and 25% (n = 8)

were P. vivax.

The elevation of transaminases (table 4) as well as the presence of jaundice (table 3)
show hepatic impairment, as the asexual cycle of the plasmodium called pre-
erythrocytic or tissue schizogony, occurs in the liver breaking up the hepatocytes,
eventually leading to an inflammatory process in this organ (RAMOS, 2006; BRASIL,
2009).
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As for the glycemia test, it was detected that only 7/47 (15%) were performed, where
of that total (n = 1) affected by P. Vivax, he presented hypoglycemia, which is a
common occurrence in severe malaria, it usually occurs in association with other
complications (GOMES, 2011; RIBEIRO, 2012).

It is noteworthy that 40/47 (85%) of the patients did not undergo a glycemic test,
according to the Practical Guide to Malaria Treatment in Brazil, blood glucose is one
of the laboratory determinations, as well as blood count, determination of
parasitemia, arterial blood gases and renal and liver function parameters (BRASIL,
2010). The lack of documentation of patient test results makes it difficult to observe

the dynamics of the disease, that is, to trace the clinical profile of the patients.

The measurement of C-reactive protein (CRP) was performed in 79% (37/47) of the
patients, and of these (n = 37), 97% (n = 36) had high levels of C-reactive protein.
The patients with high levels were 24% (n = 9) P. falciparum and 73% (n = 27) P.

vivax.

C-reactive protein is synthesized in the liver and is a non-specific marker that rises in
acute phase responses when tissue injury is stimulated, including infections by
various microorganisms (COLLARES, 2006). Evidence has already been identified
about the increase in plasma levels of C-reactive protein and the progression of
malaria severity (LACERDA et al., 2012).

P. vivax and P. falciparum are the main species that cause human malaria, as they
are responsible for most cases of morbidity and mortality on the globe. While P.
falciparum is considered the most lethal species, P. vivax is considered the most
widely distributed on the globe (BATTLE et al., 2014).

CONCLUSION

This study showed the epidemiological, clinical and laboratory profile of severe

malaria in children and adolescents, taking into account not only the infections
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caused by Plasmodium falciparum, which is commonly recommended as the main
cause of severe malaria, but complications related to Plasmodium vivax have been

carefully described.

It was possible to observe within this study both P. falciparum and P. vivax
associated with severe malaria. A high proportion of P. vivax infection was found,
which was responsible for the only case of hemorrhage, for the only two cases of
seizure and for eight blood transfusions. The finding of many hospitalizations due to
P. vivax infection highlights the severity potential of this species.

However, further studies are needed to clarify the pathophysiological mechanisms
that lead to severe P. vivax malaria. Since the new malaria scenario shows that
Plasmodium vivax has been changing its way of interacting with the human host, it
can no longer be considered a benign parasite. The finding of this paradigm shift
further increases the challenges in controlling this disease, since P. vivax is
considered the most prevalent species in the world, this may have an impact on the

worsening of the current malaria situation.

Even though the present study does not reflect the population prevalence of Amapa,
the data presented here can contribute to guide care demands, favoring better
adaptations of specialized services. Because the identification of epidemiological,
clinical and laboratory data on severe malaria is a strategy for early diagnosis and

adequate treatment, aiming to mitigate the impacts caused by the disease.
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