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Abstract

Objective: to describe the profile and incidence of malaria cases among indigenous and non-indigenous people on the Brazil-
-French Guiana border, between 2007 and 2016. Methods: this is a descriptive study based on analysis of cases notified on the
Malaria Epidemiological Surveillance Information System (SIVEP-Malaria), organized using Tableau 10.3. Results: a total of
21,729 cases were notified in the period; the highest annual number of notifications was 3,637 (16.7%) in 2009, 1,956 (53.8%)
of which related to indigenous people, representing annual parasite incidence (API) of 261/1,000; higher risk of infection was
found in the Kumeng€ base area (API between 13 and 534/1,000) and the Manga base area (API between 55 and 448/1,000);
children accounted for 20.0 to 40.0% of notified cases, while pregnant women accounted for 2.0% among non-indigenous people
and 1.0% among the indigenous. Conclusion: malaria case distribution was unequal between indigenous and non-indigenous
people, with greater occurrence among the indigenous.
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I Malaria among the indigenous in the Oiapoque frontier area

Introduction

Malaria is an age-old infectious parasitic disease
which is hard to control and is widely distributed in
many of the world’s countries, including Brazil. In 2017
the World Health Organization (WHO) recorded over
217,000 malaria cases in Brazil, characterizing an 84%
increase compared to the previous year.'

Also in 2017, Brazil concentrated the second largest
number of cases in the Americas (22%), coming only
behind Venezuela which accounted for some 50% of
cases. Over 90% of recorded Brazilian cases occur in the
Amazon Region, where socio-economic, cultural and
environmental issues tend to favor vector reproduction
and, consequently, Plasmodium infection. In 2017,
there were estimated to have been 189,503 malaria cases
in Brazil, with 90% of infections caused by Plasmodiium
vivax, and 30 reported malaria deaths."?

Indigenous peoples, in particular, have
led high malaria incidence rates in the
Amazon Region: in 2012 they accounted
for almost 50% of autochthonous cases
recorded in this border area

In the border region between Brazil and French
Guiana, factors such as the establishment of settle-
ments, mining and mineral prospection areas, migra-
tory and housing conditions and occupational activities
are directly linked to increased malaria transmission, in
addition to environmental and socio-economic issues.?
Annual parasite incidence (API) is an indicator used to
estimate risk of malaria occurrence — indicating low,
medium and high risk of infection — in a given popu-
lation and period. The Brazil-French Guiana border
region has had more than 50 malaria cases per 1000
individuals and for this reason has been classified as ha-
ving high risk of infection among its population and s,
therefore, a target of Ministry of Health control actions.

Indigenous peoples, in particular, have led high
malaria incidence rates in the Amazon Region: in 2012
they accounted for almost 50% of autochthonous cases
recorded in this border area.*® According to Basta et
al.,” malaria cases increased considerably between 2003
and 2007. In the border area covered by this study, for
example, recorded cases increased from 151 in 2003 to
1,823 in 2007, representing a twelvefold increase. This

information can be interpreted as being the result of
improved malaria control actions and case recording;
however it is still viewed with concern as evidence of a
serious problem to be faced by the region’s indigenous
peoples. Moreover, it is possible that these numbers are
understated, given that unsystematic health care provi-
ded in these areas favors underreporting. This in return
reflects the health service access situation experienced
by indigenous peoples in Brazil.>%%!°

Studies conducted focusing on the health of indi-
genous peoples in Brazil are relatively scarce and the
epidemiological and health profiles of this population
are far from being established, given the huge socio-
-economic, geographic and cultural diversity among
the different indigenous peoples. This study sought
to fill part of this gap, giving visibility to the situation
experienced by this population in relation to malaria.

The objective of this study was to described the profile
and incidence of malaria cases among indigenous and
non-indigenous people on the Brazil-French Guiana
border between 2007 and 2016, based on data available
on the Malaria Epidemiological Surveillance Informa-
tion System (SIVEP-Malaria)."!

Methods

This is a descriptive study of malaria case distribu-
tion in the municipality of Oiapoque, Amapa state, Bra-
zil, notified on the SIVEP-Malaria Information System
between 2007 and 2016, focusing on the situation of
local indigenous peoples."

The municipality of Oiapoque is located in the far
north of Amapa state on the border with French Guiana.
In 2015 it had a population of 24,263 inhabitants, which
included approximately 7,000 indigenous people spread
over more than 100 native villages: the Karipuna and
Galibi Kali’fia ethnic groups, with villages in the Manga
base area; the Galibi Marworno ethnic groups, mostly
located in the Kumaruma base area; and the Palikur
ethnic group, belonging to the Kumené base area.>!* !

The data retrieved from the SIVEP-Malaria Informa-
tion System'! were analyzed using Tableau version 10.3,
using the access password of the Amapa State Health
Surveillance Superintendent’s Office (SVS/AP), duly
authorized by the Ministry of Health National Malaria
Control Program. These data were subsequently orga-
nized into figures and contingency tables, by relative
and absolute frequencies.
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The following variables were used:

a) race/skin color, categorized as ‘indigenous’ and
‘non-indigenous’ (non-indigenous: black, brown,
yellow or white);

b) year of occurrence (within the period 2007-2016);

¢) age group (in completed years: <10; 10-59; >60);

d) place of residence (base area: Kumené; Kuma-
ruma; Manga);

e) type of plasmodium or parasite species (vivax;
falciparum; mixed; non-falciparum); and

f) number of cases among pregnant women.

The analysis of reported cases among pregnant
women was only done with effect from 2011, owing to
limitations of the information system which did not
hold information on the ‘race/skin color’ variable for
this group for the period 2007-2010.

API was calculated taking the number of positive
malaria examination results recorded on the SIVEP-
-Malaria system as the numerator," and the population
as the denominator, per 1,000 (one thousand) inhabi-
tants, in a given geographic space, in the year under
consideration. Population information was obtained
from the Brazilian Institute of Geography and Statistics
(IBGE).'>!3 The results of cure verification slides were
excluded because of their being related to recurrence
(resurgence and relapse). The annual risk of occurrence
of malaria in endemic areas was estimated according
to the following parameters: low (<10.0/1,000 inhab.);
medium (10.0-49.9/1,000 inhab.); and high risk
(250.0/1,000 inhab.)."

The chi-square test was performed to verify the di-
fference between the groups analyzed, whereby values
with describable levels equal to or less than 5% (p value
<0.05) were considered to be statistically significant,
using the Bioestat 5.3 application. In this analysis,
relationships of dependence between indigenous and
non-indigenous people were tested with regard to the
‘number of cases’, ‘incidence’, ‘site of infection’ and
‘cases among pregnant women’ variables. The tests
were performed in partitions, i.e. several comparisons
for the entire period, between indigenous and non-
-indigenous people.

All activities were undertaken in accordance with
National Health Council Resolution No. 466, dated
December 12" 2012. The study project was approved
by the Federal University of Amapa Research Ethics
Committee, as per Opinion No. 2.430.905, issued on
December 121 2017.
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Results

Between 2007 and 2016, 21,756 malaria cases were
recorded in the municipality of Oiapoque. Among the
indigenous population the highest number of recorded
cases (1,956) occurred in 2009, representing an API of
261 per 1000 inhabitants. In the following years, the
number of cases fell; but between 2015 and 2016, once
again the indigenous population had the highest num-
ber of malaria cases in the municipality in relation to
the other population segments, with an API of 86 cases
per 1,b000 inhab. in 2015 (Figure 1). The chi-square
analysis showed that the difference between the propor-
tions of malaria cases for both populations, indigenous
and non-indigenous, over the period studied, was
dependent on individuals being indigenous (p<0.001).

In addition, when analyzing the differences between
malaria case proportions for the ‘place of residence’
(base area) variables among indigenous peoples (Ku-
maruma, Kumené and Manga), greater case prevalence
and incidence was found in the period 2007-2016 in
the Kumené and Manga base areas, with statistical
significance in the comparison of these areas (p<0.001)
(Figure 2).

Vivax was the most incident type of plasmodium
among indigenous and non-indigenous people during
the entire period analyzed (2007-2016), regardless of
the population segment. However, between 2011 and
2013, a lot of falciparum malaria cases were recor-
ded. This number reduced in 2014 and cases became
sporadic in the following years. Falciparum malaria
cases were more frequent among the non-indigenous
population. In 2012 and 2015, there was an increase
in the number of ‘non’ falciparum cases among the
indigenous population (Table 1).

Among pregnant women in the period 2011-2016,
greater frequency of recorded malaria cases was found
in women of brown skin color and indigenous women in
Oiapoque (Figure 3). There was no significant difference
between malaria cases in the groups classified according
to race/skin color among pregnant women (p=0.000).

When analyzing case distribution per age group
among both indigenous and non-indigenous people,
in the period from 2007 to 2016, the percentage was
found to vary between 20% and 40% of cases in those
under 10 years old, while the highest concentration was
found among young adults (10 to 59 years old). This
situation was very similar in both population segments
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I Malaria among the indigenous in the Oiapoque frontier area

3.000 2500
2500 2000
. 2.000 £
g P 150 2
T 1500 =
E 1000 £
1,000 =
\/\
0 ——— —_——
2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
———— INDIGENOUS AP! 1631 | 1700 | 195 1608 | 474 | 1187 427 | 203 | 630 464

NON-INDIGENOUSAPI | 1435 1776 = 1681 | 2565 =~ 472 | 1330 = 900 503 462 352
= NON-INDIGENOUS CASES ' 78 97 92 129 24 69 46 25 23 16
———— INDIGENOUS CASES 219 227 261 212 63 162 59 32 86 63

Source: Malaria Epidemiological Surveillance Information System (SIVEP-Malaria), Health Surveillance Secretariat, Ministry of Health. Updated on: 14/12/2017.

Figure 1—Malaria case distribution and annual parasite incidence (APl)among the indigenous and non-indigenous in the
municipality of Oiapoque, Amapa, Brazil, according to the Malaria Epidemiological Surveillance Information

System, 2007-2016
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Source: Malaria Epidemiological Surveillance Information System (SIVEP-Malaria), Health Surveillance Secretariat, Ministry of Health. Updated on: 14/12/2017.

Figure 2 — Malaria annual parasite incidence (API) distribution by indigenous base area in the municipality of Oiapoque,
Amapa, Brazil, according to the Malaria Epidemiological Surveillance Information System, 2007-2016
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Table 1- Malaria case frequency by parasite species, among the indigenous and non-indigenous in the municipality of
Oiapoque, AP, Brazil, according to the Malaria Epidemiological Surveillance Information System, 2007-2016

Indigenous Non-indigenous
Year F v M-+M Non-F F v M+M  Non-F I::::
N % N % N % N % N % N % N % N %
2007 18 6 143 4 10 0 - 0 260 8 48 37 27 1 -0 3.066
2008 06 3 156 4 B 1 - 0 330 9 133 38 13 4 - 0 3476
2009 203 6 1743 48 10 0 - 0 270 7 1366 38 4 1 -0 3634
2010 59 14 1020 4 9 0 - 0 620 15 185 45 50 1 -0 4173
201 474 11 168 38 M 0 - 0 42 1 1795 40 34 1 -0 4469
2012 47 2 702 28 n 0 a7 17 242 10 1.054 4 33 1 1 0 2517
2013 30 2 380 29 1 0 16 1 128 10 756 57 15 1 1 0 1327
2014 4 1 181 26 - 0 18 3 2% 3 475 67 4 1 - 0 706
2015 1 0 406 37 1 0 222 20 4 0 448 4 - 0 10 1 1092
2016 1 0 451 5 - 0 12 2 22 3 299 38 3 0 1 0 789
Legend
F: Plasmodium falciparum, or P falciparum.
V: Plasmodium vivax.
M-+M: P malariae + mixed (P falciparum and P vivax in the same infection) .
Non-: non-P falciparum (result of rapid test sample collections).
Source: Malaria Epidemiological Surveillance Information System (SIVEP-Malaria), Health Surveillance Secretariat, Ministry of Health. Updated on: 14/12/2017.
Note: the frequencies (%) are relative to the total number of notified cases; values under 0.5% have been rounded to 0"
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Source: Malaria Epidemiological Surveillance Information System (SIVEP-Malaria), Health Surveillance Secretariat, Ministry of Health. Updated on: 14/12/2017.

Figure 3 — Malaria cases in pregnant women, per race/skin color, in the municipality of Oiapoque, Amapa, Brazil, according
to the Malaria Epidemiological Surveillance Information System, 2011-2016
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I Malaria among the indigenous in the Oiapoque frontier area

Table 2 — Malaria case distribution by age group, among the indigenous and non-indigenous, in the municipality of
Oiapoque, Amapa, Brazil, according to the Malaria Epidemiological Surveillance Information System, 2007-2016

Age Period

fanges 2007 2008 2009 2010 201 ) 2013 2014 215 L
(in

ya) N % N % N % N % N % N % N % N % N % N % N
Indigenous

<10 m M4 62 36 4 37 3 2 6l 4 45 4

05 93 5% 1086 6 129 6 1269 78 307 6 70 60

>60 -0 301 301 T 1 6 1 2 0
Total 1631 100 1700 100 1956 100 1608 100 474 100 1187 100
Non-indigenous

3189 M4 W 7om A 347
mo5 583 & 3B B 6/%
4 - 1 - 1 - 1 7
100 203 100 630 100 464 100 10280

SHIN:-
&

<0 60 46 67 ¥ MW B 3P W 6 W 2 2 W B S B 6 B 3% N 266
10-59 74 54 116 63 130 8 223 & 3B &8 186 B B & 47 & 3B & 28 8 8§48
>60 1 0 3.0 8 1 30 8 3 2 0 3 o 1 0 - 0 3 1 32
Total 1435 100 1776 100 1681 100 2565 100 472 100 1330 100 900 100 503 10 462 100 325 100 11449
Source: Malaria Epidemiological Surveillance Information System (SIVEP-Malaria), Health Surveillance Secretariat, Ministry of Health. Updated on: 14/12/2017.
Note: proportional values under 0.5% have been rounded to 0
throughout the entire period (Table 2). The number of The closeness of the indigenous peoples to bush and
malaria cases in children was substantial, with slight forest environments is propitious to greater exposure
oscillations over the ten-year period studied. to pathogens present in the natural environment, espe-
cially in frontier areas.>’ Also according to the Ministry
Discussion of Health, the municipalities located along the Amazon

frontier region accounted for 37.2% of all malaria cases
During the period from 2007 to 2016, the APl indicator recorded in Brazil in 2010,>' so that it is fundamental

enabled a more substantial risk of becoming ill from to pay close attention to these areas and seek out the
malaria among indigenous peoples to be identified. In determinants of this increase in the number of cases.
practically all the years analyzed, API rates were above 50 According to Braz, Duarte and Tauil,* the risk of
recorded cases per 1000 inhab. and therefore with high becoming ill from malaria among indigenous peoples
risk of infection, with an important increase between 2007 is two times greater than among the non-indigenous in
and 2010, when the rates were above 200/1000 inhab., the Amazon; this representativeness in relation to mala-
almost three times higher than the rates among the ria incidence has also been described by Lapouble et al.”
non-indigenous population. Although in some years the These studies found that almost half the municipalities
number of cases was higher among the non-indigenous in the Brazilian Amazon had some type of malaria
segment, in all the years in the period studied incidence epidemic between 2003 and 2012, providing evidence
was higher among indigenous peoples. that epidemic phenomena occur more in municipalities
According to Ministry of Health information, malaria with indigenous populations, settlements and mining
case incidence in indigenous communities, as a general activities, as well as in border municipalities.*"
rule, increased considerably between 2012 and 2014. This panorama contributes to malaria transmis-
This resulted in prevention and control measures being sion, owing to increased exposure and, consequently,
directed towards the indigenous, promoting and rear- increased contact between vectors and inhabitants,
ranging the health network and health practices and thus requiring greater health service attention.! This
developing administrative and managerial activities inequality in relation to the health situation of the
necessary for providing care, with social participation, indigenous compared to other populations has been
with the aim of reducing the epidemics that are rife found in various studies and is more substantial in the
among their communities.”" case of infectious and parasitic diseases.”"*
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It can be stated that the most common parasite in
circulation in the frontier area between Brazil and Fren-
ch Guiana is Plasmodium vivax. However, despite the
municipality of Oiapoque having been part of the group
with the highest percentage of falciparum cases on the
Amazon Region, the falling trend in cases caused by this
parasite species continues, including among the indi-
genous peoples of the region.*" There are several facts
that can explain this trend, such as (i) 2. vivax having
broader geographic distribution, given that the vector is
capable of tolerating great temperature variations and
surviving at higher altitudes, (ii) presence of dormant
liver stages (hypnozoites) that can be activated months
after initial infection, causing relapses and early circu-
lation of the sexual stages (gametocytes) in peripheral
blood, which can make this Plasmodium less sensitive
in relation to falciparum, and (iii) control strategies
implemented by WHO and the Ministry of Health aimed
at reducing falciparum in recent years.''s

In the analysis by age group, there was high distri-
bution in the under 10 year-olds among the indigenous.
The proportion of cases, as well as their reduction in the
final years analyzed, was similar between both popula-
tion segments in the period 2007-2016. In relation to
case distribution by age, corroborating various reports
for the Amazon Region, we found that malaria has fre-
quently affected both indigenous and non-indigenous
children, characterizing them as a group that can be
considered to be at greater risk and that therefore needs
better care. This context potentializes the socio-cultural
issues involved in this age group becoming ill and which
do not apply only to indigenous peoples.'**

The combination of biological determinants (herd
immunity), cultural determinants (type of dwelling,
relations with national society, cultural competen-
cies), socio-political determinants (access to health
services) and geographic determinants (being located
in frontier and hard-to-reach areas) results in malaria
in indigenous areas having a differentiated epidemio-
logical behavior.* Malaria transmission in indigenous
frontier areas is also influenced by the diversity and
complexity of the relations that establish themselves in
frontier areas; it is, however, little studied, despite Brazil
having many initiatives with other countries aimed at
integrated malaria control.? Moreover, health care in
Brazil's frontier areas is marked by shortage of health
professionals and consequently by the population in
these areas having difficulty in accessing these services.

Anapaula Martins Mendes et al.

It is important to mention that there is a specific
health policy for indigenous peoples. In this sense,
Brazilian National Health System (SUS) Primary Care
should tailor its actions directed towards them, taking
into consideration the way they organize themselves,
so as to favor health promotion and the prevention
of diseases such as malaria.®*" High mobility of the
indigenous in frontier areas, difficulties faced by health
teams in accessing these regions and the persistent
incursion of prospectors and miners hamper malaria
control actions in these regions. Constant mobility in
these areas also contributes to the changing epidemio-
logical profile of malaria.?>*

Another relevant condition relates to malaria cases
in pregnancy. Pregnant women in endemic areas are
affected relatively frequently, causing a series of harmful
effects for both mother and fetus.? Pregnant women are
particularly vulnerable to malaria because their im-
mune status changes during pregnancy, making them
more susceptible to alterations during the course of
pregnancy, increasing the risk of complicated forms of
the disease. For the fetus, maternal malaria is frequent
cause of threatened miscarriage, premature childbirth,
low weight at birth, intrauterine growth restriction
and maternal anemia.>* Cases can be more severe in
pregnant women, children and people with primary
infection, especially when infected by P. falciparum,
and may progress to death.

It is important to note that the fact that the placenta
is a propitious place for parasite multiplication can
make pregnant women more sensitive to malaria, with
exacerbation of symptoms and greater risk of com-
plications.””? In 2001 and 2002, a population-based
epidemiological survey conducted in the municipality
of Coari, in Amazonas state, found 4.3% infection pre-
valence among pregnant women, compared to 0.8%
prevalence among women in the same age group who
were not pregnant.”’

Various studies on the subject reveal that shortco-
mings in the physiopathological approach to mater-
nal malaria and specific difficulties with treatment
are limitations or impediments to information and
analysis.””* As such, studies are needed on the possible
impacts of malaria during pregnancy, estimating the
frequency of the main alterations during the course of
pregnancy and identifying possible factors associated
with infection, in order to inform public policies for
prevention and health care.
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I Malaria among the indigenous in the Oiapoque frontier area

Within this context, indigenous health care has
shown itself to be a challenge, given the peculiarities
of the health needs of these populations. Diseases such
as malaria, diarrhea, malnutrition, tuberculosis and
respiratory infections still stand out in the epidemio-
logical profile of these peoples. Although this profile
has undergone changes over the years, it continues
to be characterized by great disparity between the in-
digenous and other population segments.>’*"* Given
the high incidence of malaria during the study period
(2007-2016), it is important to pay special attention
to the indigenous, above all because of their marked
presence in the frontier area between Brazil and French
Guiana, owing to the various forms of mobility existing
in this region.

This condition of mobility among indigenous peo-
ples is reflected in the non-homogenous distribution
of malaria in the frontier areas; furthermore, areas
with greater or lesser transmission vary over the years,
due to movements of the populations there.”® It is
important to highlight that cultural competencies and
traditional knowledge have been described by authors
as being important points to be taken into consideration
when assessing and planning actions related to malaria
control among the indigenous.* Different perceptions
related to the health-disease process and the diverse self-
-care processes of people with malaria directly influence
the behavior of these people and the results expected
with regard to the impact of the disease, depending on
the community or territory.**® New studies are also
needed to gain a better understanding of the dynamics
of malaria transmission among indigenous peoples.

This study has contributed to outlining the profiles
of illness caused by malaria among the indigenous
peoples of a frontier area. A limitation to its develo-
pment, analysis and conclusions lies in the quality
of the records held on the Malaria Epidemiological
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