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ABSTRACT

Objective: To epidemiologically analyze measles cases in Macapa from 2017 to
2021, considering their sociodemographic and clinical aspects. Method: A
descriptive study with a quantitative approach and analysis of secondary data was
carried out. The population consisted of all notifications with suspected or confirmed
measles in the Health Units of Macapé through the compulsory measles and rubella
notification forms. Result: 788 suspected cases were registered in Macapa, with 576
confirmed cases in the period evaluated. The year 2021 was predominant in cases
with n=407 (71%) confirmed notifications. It also demonstrates the profile of reported
cases, the majority being children, with a slight predilection for males, coming mainly
from the urban area. Conclusion: The data indicate an exponential growth of
measles in the municipality studied, and vaccination coverage and health policies in
primary care should be encouraged and reinforced.
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INTRODUCTION

Measles is an acute exanthematic febrile illness® caused by an RNA virus of the
genus Morbilivirus, of the family Paramyxoviridae. Its transmission is from person to
person through droplets from nasopharyngeal secretions expelled during speech,
breathing and coughing. It has a high transmissibility rate, and its transmission can
occur even before the appearance of the rash (BRANCO, MORGADO, 2019;
VELASCO et al., 2020).

Before the advent of the vaccine, in the 1960s, measles was considered a public
health problem, responsible for high morbidity and mortality in children, especially
those under 1 year of age, all over the world. In Brazil, endemic diseases occurred
every 2 to 3 years, with the highest occurring in 1986, with approximately 130,000
registered cases, with an incidence of 97.7 cases per 100,000 inhabitants
(DOMINGUES et al., 1997).

After the creation of the vaccine and its implementation in several countries around
the world, it was demonstrated that with a high vaccine coverage, measles could be
controlled. In Brazil, the vaccine arrived in the 1970s, with minimal initiatives and
campaigns carried out by state governments, but coverage was unsatisfactory and
endemic diseases still occurred (DOMINGUES, et al., 1997).

In 1992, the National Measles Elimination Plan was implemented, with 68% of the
municipalities achieving vaccination coverage greater than 95%. As a result of this
plan, there was an 81% drop in cases from 1991 to 1992, in 2000 the country had
reported its last indigenous cases and in 2016 PAHO (Pan American Health
Organization) declared the Americas and Brazil free of Measles and the country
received the certificate of eradication of the disease (DOMINGUES et al., 1997;
VELASCO et al., 2020; PEREIRA, BRAGA, COSTA, 2019).
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At the end of 2018, Brazil loses this certificate due to some outbreaks that occurred,
especially in the northern region of the country, where immigrants, mainly from
Venezuela, came into contact with the unvaccinated population, which generated a
wave of cases. In 2019, globally, there was a 300% increase in cases at the
beginning of the year, compared to 2018. In Brazil, more than 90% of the outbreak
cases occurred in the state of S&o Paulo and in 2019 the country reached the sixth
place in absolute number of cases worldwide (BRANCO, MORGADO, 2019;
VELASCO, et al., 2020; SATO, et al., 2023).

According to the 2021 Epidemiological Bulletin, Brazil remains among the countries
that are confirming measles cases in the world. The incidence of cases in the states
has become a matter of concern for national and local health authorities (BRASIL,
2022).

In view of the above, the objective of this article is to analyze, epidemiologically, the
cases of measles in Macapa in the period from 2017 to 2021, considering their

sociodemographic and clinical aspects.

METHODOLOGY

The research is characterized by a descriptive study with a quantitative approach
and analysis of secondary data. According to Kauark, Manhdes and Medeiros
(2010), descriptive research aims to describe the characteristics of a given
population or phenomenon, or the establishment of relationships between variables.

Considering the ethical aspects in force in Resolution 466/2012, this study was
carried out with a secondary database made available by the Department of
Epidemiological Surveillance of the Municipal Health Department of Macapa, where

the collection of information took place from February to June 2022.

The study population consisted of secondary data from patients reported with

suspected or confirmed measles in health units in Macapd, through the Investigation
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Form Febrile Exanthematic Diseases MEASLES/RUBELLA, provided by the
Notifiable Diseases Information System (SINAN)[9], in the period from 2017 to 2021.

The research evaluated clinical characteristics, case outcome, total number of cases
and sociodemographic characterization of the affected population. Data were
tabulated in a Microsoft Office Excel version 2010 editor program, later organized

and crossed using the IBM SPSS program (Version 20.0).
RESULTS

The analysis of cases registered due to measles or suspicion, in the period
corresponding to the years 2017 to 2021, in the municipality of Macapa/AP, shows
a total of 788 notifications. The total number of confirmations in the period was 576,

where the year 2021 had the highest number of confirmations (407) (Table 1).

Table 1 - Notified, discarded or confirmed cases of measles, from 2017 to 2021, in Macapa, AP, Brazil

Notificado Descartado Confirmado
Ano da . a

Notificacao N % N % n %

2017 2 0 2 1 0 0

2018 5 1 5 2 0 0

2019 22 3 20 10 2 0
2020 239 30 72 34 167 29
2021 520 66 113 53 407 71
Total 788 100 212 100 576 100

SOURCE: SINANNET/DVE/CVS/SEMSA/PMM, 2022.

Regarding the notifications in the respective years, the sociodemographic
information was described in Table 2. The male gender was predominant in all years,
the brown race/color also had a growing and predominant behavior, and the age
group younger than one year had a higher number notifications in general.
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Table 2 - Gender, Race and Age Group of Measles Notifications from 2017 to 2021, Macapa, AP,

Brazil
ANO 2017 2018 2019 2020 2021 TOTAL
N % N % N % N % N % N %
SEX0
Masculno 2 100 3 60 12 55 126 53 264 51 407 52
Feminino 0 0 2 40 10 43 113 Y] 254 49 379 48
Iencrado 0 0 0 0 0 0 2 0 2 0
RACA/COR
Branca 1 50 1 20 5 3 33 14 76 15 116 15
Preta 0 0 0 0 2 9 12 5 28 5 Ey) 6
Amarea 0 0 0 0 0 0 1 2 3 0.6
Parda 1 50 4 80 13 59 176 74 399 77 593 73
Indigena 0 0 0 0 1 45 0 0 1 0 2 0.4
Iznorado 0 0 0 0 1 43 17 7 14 3 32 3
FAIXAETARIA
< 1ano 0 0 1 20 4 18 76 32 205 39 286 38
1< 5 anos 2 100 1 20 5 23 71 30 139 27 218 28
5.< 10 anos 0 0 0 0 3 14 18 7 29 6 50 6
10 < 18 anos 0 0 2 40 2 9 19 8 30 6 53 7
18 a <30 anos 0 0 0 20 1 4 43 18 78 15 122 18
30 2 <60 anos 0 0 0 0 7 EY) 12 5 38 7 57
60 anos oumats 0 0 1 20 0 0 0 0 1 0 2 0

SOURCE: SINANNET/DVE/CVS/SEMSA/PMM, 2022.

Table 3 presents the sociodemographic characteristics related to schooling and
occupation. Regarding the period of study, the schooling that stood out was that

which corresponds to incomplete primary education up to the 8th grade.
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Table 3 - Schooling and Occupation in Measles Notifications from 2017 to 2021, Macapa, AP, Brazil

ANO 2017 2018 2019 2020 2021 TOTAL
N % N %% N % N k) N % N 0%
ESCOLARIDADE
Angifabeto 0 0 o 0 0 0 1 0 0 0 1 0
1 a £ EFI 0 0 1 20 0 0 B 3 9 2 18 z
1a4*EFC 0 a 1] 0 1 45 2 1 5 1 -1 1
3* EH 0 a 1 20 1 45 20 8 21 4 43 ]
EFC 0 0 a 0 0 0 2 1 0 0 2z 0
EMI 0 a 1] 0 0 0 & 3 11 2 17 2
EMC 0 a 1 20 2 b ] 3 14 3 23 3
ESC 0 0 o 0 0 0 1 0 1 0 2 0
ESI 0 a 1] 0 3 13,5 4 2 ] 1 13 2
Nio se aplica 2 100 2 40 11 67,5 156 65 360 69 531 67
Igorado 0 0 0 0 4 0 33 14 o3 18 130 17
OCUPACAQ
Profissional da sande 0 a 1] 0 0 0 3 1 2 0 5 1
Profissional da educacio 0 0 ] 0 1 5 0 0 a 0 1 0
E studante 0 a 0 0 4 15 11 5 5 1 20 2
Profissional da seguranca 0 a 0 0 0 0 1 0 0 0 1 0
Autdromo 0 a 0 0 1 5 2 1 3 1 ] 1
Desempregdo 0 0 0 0 0 0 2 1 0 0 2 0
Nio classficado 2 100 5 100 14 66 218 90 506 97 745 895
Dolar 0 0 o 0 1 5 2 1 2 1 5 1
Iznorado 0 0 0 0 0 2 1 2 1 4 0

EFI=Ensino fundamental incompleto/Incomplete Primary Education; EFC=Ensino fundamental
completo/Complete Primary Education; EMI=Ensino médio completo/Complete High School; EMC=
Ensino médio completo/Complete High School; ESC=Ensino superior completo/Complete Higher

Education; ESI=Ensino superior incompleto/Incomplete Higher Education.

As for the demographic data related to the location and distribution of patients who
were notified with measles, the investigated residential neighborhoods were divided
by location into Zones, namely: North, South, Central, East and West Zone of the
municipality of Macap4, being presented in the Table 4 only the confirmed cases of
the disease. As for the Residential Area (rural or urban) and the Place of Contact,

they were described according to the notification of suspected cases.
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Table 4 - Area of the City of Macapa, Residential Area and Possible Contact of Contamination found
in Measles Notifications from 2017 to 2021, Macapa, AP, Brazil

ANO 2017 2018 2019 2020 2021
N % N % N % N % N %
ZONADA CIDADE DE MACAPA
Zona Norte 0 0 0 0 0 0 31 13 104 20
Zona Oeste 0 0 0 0 0 0 13 5 31
Zona Leste [i} [i} 1} [i} 1 a 11 5 28
Zona Sul 0 0 0 0 1 5 94 39 117 23
Ignorado 2 100 5 100 20 91 90 38 240 16
ZONARESIDENCIAL
Ignorado/Branco 0 0 0 0 0 0 6 3 16 3
Urbama 2 100 5 100 22 100 230 97 492 95
Rural 0 0 0 0 0 0 1 0 11 2
Periurbana _ 0 0 0 0 0 0 2 0 1 0
CONTADO (LOCAL POSSIVEL DE CONTAMINACAOQ)
Domicilio 0 0 1 20 2 13 63 26 100 19
Vizinhan;a 0 [1} 1} 0 1} 1} 9 4 50 10
Trabalho 0 0 0 0 0 0 3 0
Hospital Unidade de saide 0 0 i} 0 0 0 13 & 71 14
Outro UF/Municipio 0 0 0 0 0 0 1 0 1 1]
Sem historia de contato 2 100 4 80 14 38 71 30 160 31
Oufro pais 0 o 1] [i] o 1] 1 0 [i] [}
Iznorado 0 0 0 0 6 12 81 34 135 26

SOURCE: SINANNET/DVE/CVS/SEMSA/PMM, 2022.

Among the clinical data, only one case of a pregnant woman was confirmed, who
was in the 3rd trimester of 2020. Among the classic signs and symptoms, rash and
fever were the predominant symptoms in the five years analyzed. Other symptoms
found in the notifications are shown in Table 5, as well as the outcome of the

evolution of the cases.
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Table 5 - Signs and symptoms found in Measles Notifications from 2017 to 2021, Macapa, AP, Brazil

ANO 2017 2018 2019 2020 2021

N N N N N

SINAIS ESINTOM AS

Exantema 3 4 21 264 498
Febre 3 4 22 264 293

Dor retro-ocular 0 0 7 38 97
Conjuntivite 1 0 10 144 356
Artralgia 1 2 10 63 131
Tosse 2 4 17 203 449
Coriza 2 4 15 157 351

EVOLUCAO DOS CASOS

Ignorado 2 4 18 67 111
Cura 1 4 172 408

Obito pelo agravo notificado 0 0 0 0 1

SOURCE: SINANNET/DVE/CVS/SEMSA/PMM, 2022.

DISCUSSION

Regarding the reported cases (Table 1), it can be seen that the year 2021 was the
period with the highest number of cases. The study by Amorin et al. (2022),
corroborates this data when analyzing the resurgence of the disease in Brazil, as
well as the epidemiological bulletin of the Sanitary Surveillance in the same year
(2021), marks the year with the highest number of notifications and confirmed cases
(BRASIL, 2021).

It can therefore be inferred that the year 2021, due to the period of the COVID19
pandemic, which led to the confinement of people in their homes due to isolation
recommendations, favored the low demand for vaccines that protect against this
disease, thus contributing to an increase in the susceptibility of these individuals to
measles. According to Sato et al. (2023), a drop in the routine immunization of
children during the pandemic can be observed, emphasizing that more than 27.2

million children did not receive the first dose against measles, which resulted in
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almost 9 million children not were vaccinated, which may have contributed to the
high development of this infection previously eradicated in our country.

The State of Amapa, located in the North of Brazil, is the region with the least
investments in relation to minimum social and economic needs, such as basic
sanitation and qualified access to health services, compared to the rest of the
country (FERRACIOLLI, MAGALHAES, FERNANDES, 2020 ). This context tends to
further favor the chance of being affected by measles, which is closely related to the
lack of adequate conditions, such as good nutrition, lack of basic sanitation, low
investment in health and education (GUIMARAES et al., 2020).

In addition, the geographical barriers imposed in the region can make it difficult to
access essential services, with homes and maritime transport in places far from the
banks of rivers, the so-called riverside people, who are even more susceptible to
these infections due to poor access to these basic conditions, such as lack of access
to education and health services (JUNIOR et al., 2020).

According to a case study carried out by Matos et al. (2022), the reasons that justify
the low numbers of adherence on the part of the riverside people were related to the
various refusals and the important resistance on the part of this population, which in
the case of the vaccine against Covid-19, was linked to their cultural values and
religious who are strongly involved in the life of these traditional peoples, with other
factors being the scarcity and difficulty of information, their low income and lack of

education, which presumably may also affect the low measles vaccination coverage.

Another more recent factor pointed out in the literature concerns the immigration
process in Venezuela, intensified from 2018, which happened without a political and
public health organization, with failure to offer the vaccine to immigrants (COSTA,
BRANDAO, OLIVEIRA, 2018 ).

According to Epidemiological Bulletin No. 13 2017/2018, Venezuela was facing an

outbreak of measles at the time, with 9 of the 23 states having confirmed cases of
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the disease. At that time, 414 cases of measles were suspected in Roraima, 200 of
which were confirmed, where 133 (66.5%) were Venezuelans, 65 (32.5%) Brazilians,
01 (0.5%) from Guyana and 01 (0.5%) from 5%) from Argentina (BRASIL, 2018).
This condition may have contributed to the entry of new non-autochthonous cases
into the country, and favored infection by this disease, especially in those individuals
who were susceptible.

As for the sociodemographic characteristics of the notified population (Table 2), the
predominant male gender corroborates the study by Ferraciolli, Magalhdes and
Fernandes (2020), which describes the low adherence of men to the health service,
with greater vulnerability to diseases. It is also complemented that public policies for
the inclusion of men in the health service are still little encouraged by government

sectors, which contributes to the increase of cases in this genre.

The age group of less than one year had the highest number of notifications (Table
2), as well as in the study by Xavier et al. (2019). This can be explained by the fact
that children are more susceptible to infections in the first years of life. Since adaptive
immunity, responsible for immunological memory against antigens, is still in the
process of maturation, reaching maturity only after the first decade of life. This may
favor a greater propensity for contagion by pathogens that contribute as an important
cause of infant mortality in low-income countries (XAVIER et al., 2019; OPAS, 2019;
FERRACIOLLI, MAGALHAES and FERNANDES, 2020; PINTO, SOUZA and
ARANDA, 2020).

This study, by identifying the age of less than one year, opposes a national
epidemiological study, in which the age most affected is currently the young
population, as there is no vaccination booster, which shows that in the State of
Amapa, adherence to childhood vaccination still it falls short of the goals established
in the country (FERREIRA, et al. 2019).
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In a study carried out by Rodrigues, et al. 2022, which evaluated the epidemiological
and vaccination profile of suspected measles cases in the north of Minas Gerais,
identified the self-declared brown race in 60% of suspected measles cases, followed
by the white race with 31.43%. Linked to this, according to the 2010 Demographic
Census carried out by the IBGE, the state of Amapa had a population composed of
62.5% of pardos. Which can corroborate the results of this research, which identified

the brown race as the most affected in the city of Macapa.

As for schooling (Table 3), in relation to the period under study, there is a higher
level of education corresponding to incomplete primary education up to the 8th
grade, as well as occupation, most were identified as students (Table 3), this low
level of education is pointed out by Sato (2018) as one of the main causes of low
adherence to immunization and in a more current context, it contributes to the
strengthening of false news on social networks on the internet about vaccination, by
making it difficult to access and correctly interpret information ( CARVALHO et al.,
2021).

In view of the high rate of ignored in schooling, it is important to emphasize the
correct completion of the compulsory notification form. The notification of
communicable diseases such as measles is the beginning for the adequate fight
against the disease, its incorrect filling contributes to the lack of knowledge of the
health-disease process, being essential for the planning and management of
resources, consequently promoting and protecting the health of the population
(MARQUES, SIQUEIRA, PORTUGAL, 2020).

Regarding the demographic characteristics of Measles notifications (Table 4), it is
observed that the South Zone of the city of Macap&/AP is the most affected in an
increasing way in the period from 2017 to 2021, as well as the greater identification
of cases in the Urban Zone , it is reiterated that also for these data, there is a high
rate of ignored, that is, incomplete filling of the data of the notified cases, hindering
the quality of the investigation of the place of greater contagion. The identification of
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cases by area that this most affects, reinforces the need to understand the endemic
and epidemic behavior of a region, thus being able to subsidize, in addition to other
studies, public policies and investments such as intensification of vaccination
coverage, since it demonstrates the places that there are greater susceptibility of the
population (MOURA et al., 2018).

As for contagion, still in Table 4, the absence of contact history predominated in all
years, as well as a case study carried out by Jesus et al. (2015), which emphasizes
that the presence of febrile rash iliness and reactive serology for measles should be
treated as a confirmed case, with the contacts being quickly notified and investigated

with a retrospective search of the cases, so that there is no delay in the investigation.

Regarding the clinical aspects, discussed in Table 5, the symptoms of fever and
rash, are the most characteristic of the disease, as stated by Xavier et al. (2019).
Measles has distinct phases, the last phase being the rash, and in this phase its
transmission occurs both five days before and after the onset of the rash. With a
90% risk of new infections with people exposed to the transmitter, fever is a symptom
three to four days before the exanthematous phase. It is important to note that the
rash can make the diagnosis difficult, as it is a classic symptom common to other

infectious diseases, mainly in the Amazon region (XAVIER et al. 2019).

Regarding the evolution, the highest outcome found in the cases was cure, as in the
study by Makarenko et al. (2022), which guides the investigation of data on previous
vaccination to understand this outcome, highlighting the importance of studies that

address new cases and vaccine coverage of measles in Brazil.

For measles, its outcome is associated with low socioeconomic status, incomplete
education, basic sanitation, inadequate personal and environmental hygiene,
nutrition of greatest concern for children with malnutrition, access and self-care of a
population (XAVIER et al., 2019).
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New strategies are being taken to reverse the current scenario of measles
resurgence in Brazil. A project authored by Bio-Manguinhos in 2021, aims to
implement actions to support the National Immunization Program to reverse the low
vaccination coverage, aiming to ensure the control of vaccine-preventable diseases
such as measles, and points to the state of Amapa, as one of the places strategic
plans aiming to collect information on the causes of low vaccination coverage in the
period from 2015 to 2021 in the 16 municipalities of Amapa, including the city of

Macapa.

FINAL CONSIDERATIONS

In addition to the socioeconomic risk factors of developing countries, and aggravated
by the geographical difficulties of a municipality located in the extreme north of Brazil,
the false sense of security due to the eradication of the disease in the past, the
immigration process in a municipality on the border of Brazil, anti-vaccination
movements, low vaccination coverage and the Coronavirus pandemic, added to the

aggravation of new cases of measles that emerged after 2018.

Health promotion and disease prevention policies can be one of the ways to return
high vaccination coverage, focusing on combating untrue information and reaffirming
the importance of these strategies that are proven to be effective in combating

various diseases.

The new projects that arise to promote the identification of possible causal factors of
the new measles outbreaks that have appeared in Brazil, especially in Macapa, are
a hope of controlling the current epidemiological reality related to this disease, mainly
with the intention of resuming the status of vaccinations that helped the nation be

considered a measles-free country.
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