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Abstract

Background: Spotted Fever (SF) is an acute febrile zoonosis of variable sever-
ity that typically occurs in an endemic manner with worldwide distribution.
Considering that SF is a disease of significant public health importance, this
study aims to identify the mortality profile due to SF in Brazil from 2018 to
2022. Methods: Quantitative and descriptive cross-sectional approach. Data
were collected from Brazilian Spotted Fever (BSF) cases registered in the No-
tifiable Diseases Information System (SINAN-DATASUS) across all regions
of Brazil. The data collected includes information on the following variables:
year of symptom, evolution, sex, race, environment of infection, region of no-
tification, and age group. Subsequently, the data was entered into Microsoft
Excel to create tables and graphs. The chi-square test was then applied to sta-
tistically analyze the associations between qualitative variables. A modified
Poisson regression model with robust variance was constructed to analyze the
age group data and determine which categories had different probabilities of
death. The results show the estimates obtained for prevalence ratios, as well as
their respective confidence intervals and p-values. The statistical software SAS
version 9.4 was used to perform the analysis and a significance level of 5%
was considered. Results: From 2018 to 2022, a total of 1126 cases of BSF were
reported. Out of these cases, 59.3% (668) were cured, 32.4% (364) resulted in
death, 1.1% (13) died from other causes and 7.2% (81) had no recorded out-
come. Regarding the region with the highest death rate, the Southeast region
led with 99.45% (362) of cases, followed by the Northeast region with 0.45%
(2). As for the age group, the majority (63.7%) fell between the ages of 20 and
59 years old. In terms of race/color, 52.7% of the population identified as
white. Regarding the contamination environment, 39.3% were in leisure areas.
The outcome of death by BSF showed statistically significant associations
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with sex (p-value = 0.03) and age group (p-value = 0.003). Conclusion: The
profile of deaths from Brazilian Spotted Fever primarily affects individuals
from the Southeast region of the country, particularly men, and whites aged
20 years or older being contaminated mainly in leisure environments. This
study provides a detailed understanding of the pattern of BSP-related deaths,
providing crucial information for public health authorities. These insights pro-
vide valuable support for formulating informed policies and effective BSP
control and prevention strategies.

Keywords

Brazilian Spotted Fever, Mortality, Communicable Diseases, Disease
Notification

1. Introduction

Spotted fever group rickettsiae are important causative agents of (re)emerging
tick-borne infectious diseases in humans, and ticks play a key role in their main-
tenance and transmission [1]. Brazilian Spotted Fever (BSF) is an acute febrile
zoonosis of variable severity, which usually develops in an endemic manner with
worldwide distribution. It is caused by bacteria from the family Rickettsiaceae,
with the main species responsible for the disease being Rickettsia rickettsii, Rick-
ettsia sp. Mata Atlantica strain, and Rickettsia parkeri [2] [3] [4]. It is characte-
rized by acute fever and symptoms similar to other infectious diseases, which
can lead to hospitalization and, in more severe cases, death.

Brazilian Spotted Fever (BSF) is a disease transmitted by ticks and is com-
monly associated with the genus Amblyomma, which also infects wild and farmed
animals, including capybaras and horses. Ticks are the primary natural reser-
voirs of disease-causing bacteria, utilizing vertebrate animals as hosts and, in
certain cases, amplifying the spread of the disease. In this cycle, ticks act as vec-
tors, transmitting the bacteria that cause Brazilian Spotted Fever (BSF) to dif-
ferent hosts, including humans. Ticks contaminated with the Rickettsia sp group
of bacteria have been identified in metropolitan Barcelona, northern China, and
Iran [4] [5] [6].

In Brazil, the disease follows a seasonal pattern, with a higher incidence dur-
ing the warmer months of the year when tick activity is more intense. Rural areas
and regions with a greater presence of wild animals are generally more condu-
cive to disease transmission since ticks find suitable hosts in these environments
to complete their life cycle and disseminate the bacteria that cause BSF. Further-
more, the high mortality rate of BSF is accentuated by its neglected status in the
country. This is highlighted by the lack of access to parenteral doxycycline, the
preferred treatment for severe BSF or Rocky Mountain Spotted Fever (RMSF)
cases with symptoms like vomiting or altered mental status [3].

In the country, any suspected case of Spotted Fever must be compulsorily no-
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tified to the local health authorities, and an epidemiological investigation must
be initiated within 24 hours of notification. This process is crucial for controlling
the disease, allowing the identification of cases, the adoption of preventive meas-
ures, and the assessment of the risk of transmission in a given area [7].

Considering that BSF is a disease of public health importance, this study aims
to identify the mortality profile due to SF in Brazil from 2018 to 2022.

2. Methods

This is a quantitative and descriptive cross-sectional study. Data were collected
from BSF cases registered in the Notifiable Diseases Information System (SINAN-
DATASUS) in all regions of Brazil, from 2018 to 2022 (data extracted on July 26,
2023).

The data collected includes information on the following variables: year of
symptom, evolution, sex, race, environment of infection, region of notification,
and age group. Subsequently, the data was entered into Microsoft Excel to create
tables and graphs, and then statistically analyzed the chi-square test was applied
to assess associations between qualitative variables. A modified Poisson regres-
sion model with robust variance was constructed for the age group data to verify
which categories differed about the probability of death. The results show the es-
timates obtained for prevalence ratios, as well as their respective confidence in-
tervals and their respective confidence intervals and p-values. The statistical
software SAS version 9.4 was used to perform the analysis and a 5% significance
level was considered.

Since the data is secondary, publicly accessible, unrestricted, and without iden-
tifying the study participants, the research was exempt from evaluation by the
Research Ethics Committee, following the Resolution of the National Health
Council No. 510 of April 7, 2016 [8].

3. Results

From 2018 to 2022, 1126 people were reported with BSF, of which 59.3% (668)
were cured, 32.4% (364) people died, 1.1% (13) died from other causes and 7.2% (81)
had no outcome in the evaluated records. The cases considered in this study were
those in which the completion of the evolution was death due to injury or cure.

Regarding the region with the highest death rate, the Southeast region led with
99.45% (362) of cases and the Northeast region 0.45% (2). The two deaths in the
Northeast region were female, aged between 20 and 59 years, one was of brown
and the other was blank/ignored and the contamination environment was ig-
nored, thus the analytical statistical analysis was performed only with the deaths
in the Southeast region. In the other South, North and Midwest regions, no
deaths were reported during this period (Table 1).

As for the age group, most were between 20 and 59 years old (63.7%), followed
by up to 19 years old (19.6%) and 19% were 60 years old or older. Regarding the

race/color variable, 52.7% were white, 27.4% were brown, 11.7% indigenous and
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8.2% black. In the statistical analysis, one case of yellow color was excluded, and

the items that were as white/ignored in the variables were analyzed.

Regarding the contamination environment, 39.3% were in leisure areas, 31.95%
at home, 13.42% at work and 7.02% in others.

The outcome of death by BSF showed statistically significant associations with

sex (p-value = 0.03) and age group (p-value = 0.003), but it was not directly as-

sociated with race/color (Table 2). Ages between 20 and 59 years and 60 years or

more, in addition to males, had a higher proportion of deaths.

Table 1. Brazilian spotted fever deaths according to sociodemographic variables and

contamination environment from 2018 to 2022.

Death from Brazilian Spotted Fever

Variable
n %
Sex
Male 279 76.65
Female 85 23.35
Race/Color
Yellow 0 0.00
Caucasian 173 47.53
Black 27 7.42
Brown 130 35.71
Indigenous 0 0.00
Ignored 34 9.34
Age group
Upto 19 69 18.96
20 to 59 229 62.91
60 or more 66 18.13
Contamination environment*
Home 100 31.95
Work 42 13.42
Leisure 123 39.30
Ignored 26 8.31
Other 22 7.02
Brazil’s regions
West center 0 0.00
Northeast 2 0.55
North 0 0.00
Southwest 362 99.45
South 0 0.00

*Non-Brazilian resident cases excluded.
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Table 2. Association between sociodemographic variables and the occurrence of deaths from Brazilian Spotted Fever in the
Southeast Region, Brazil from 2018 to 2022.

Evolution
Variable Cure 13:;:)};tizeirt1(j)utge p-value* Pr:;j(l;r;ce 1.9 p-value
n % n % L.L L.S.
Sex 0.0300
Male 246 47.95 267 52.05
Female 107 57.22 80 42.78
Race/color 0.3972
Caucasian 171 50.59 167 49.41
Black 20 43.48 26 56.52
Brown 94 51.93 87 48.07
Indigenous 26 41.27 37 58.73
Age group 0.0029
Up to 19 106 61.27 67 38.73 1.00 (ref)
20to 59 198 47.94 215 52.06 1.34 1.09 1.66 0.0055
60 or more 49 42.98 65 57.02 1.47 1.15 1.88 0.0021

*p-value obtained through the Chi-square test; **The probability of presenting the result “death due to the reported injury” was

estimated.

4. Discussion

A systematic review that analyzed the etioepidemiological aspects of BSF from
2003 to 2018 showed that mortality rates from the disease are around 40%, simi-
lar to data found between 2018 and 2022. This fact may be associated with sever-
al factors, including such as the difficulty of diagnosing and establishing appro-
priate therapy, due to the fact that it is a disease with non-specific symptoms and
lack of knowledge of the population about the disease [9].

Furthermore, the quality of filling in information on notifiable diseases needs
to be analyzed in greater depth. A study carried out in the state of Sdo Paulo,
Brazil, analyzed the quality of the BSF data and identified some weaknesses in
filling out the Information System, highlighting the need to improve informa-
tion collection, better distribution of resources for surveillance, training and
health professionals and formulation of health policies [10], a fact also identified
in this study in all regions of the country, in which several variables were blank/
ignored, making it difficult to reliably analyze reported cases.

A study carried out from 2014 to 2019 in Mexico with 129 patients who died
due to Rocky Mountain Spotted Fever (RMSF) did not identify a difference be-
tween genders, diverging from the research, which identified a higher propor-

tion of deaths in males [11]. In Brazil, other studies that evaluated the epidemi-
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ological profile of RMSF identified a higher incidence of involvement in males
[12]. This data may be related to the greater contact of this public with the vec-
tor, as work activities in peri-urban and rural regions are predominantly occu-
pied by male workers, a reason corroborated by a study carried out in the United
States [13]. In addition, studies show that men tend to postpone the search for
health services, mainly due to gender issues that involve masculinity, as well as
the restricted hours of Primary Care services that overlap with work hours,
leading to the search for care only when the disease is already advanced [14]
[15].

The higher proportion of reported cases among white people is predominant
in other reviews on the subject, but the reason still needs to be deepened, since
the white population is not predominant in Brazil [16]. One of the possible rea-
sons raised by Oliveira et al [17] was the difficulty in identifying maculopapular
rash in people with black skin, but considering that this clinical manifestation
primarily occurs mainly in the palmar and plantar regions, generally lighter in
black people, this hypothesis still needs proof. Another reason to be considered,
already been studied by other authors [18], is related to the completion of race/
color data in health questionnaires, when professionals define the answer to this
question by hetero-identification, that is, not considering or not asking for the
patient’s self-declaration [19], evidencing institutional racism in health services
[20].

It’s necessary to draw attention to the particulars of the data referring to the
black population and the indigenous population, in addition to the statistics re-
ferring to the white population. The black population is currently considered
black and brown, therefore, when evaluating the combined data, the black pop-
ulation also represents a high rate of involvement by BSF. Several authors have
studied racial inequalities in health, and it has been proven that institutional
racism is a social determinant that exposes the black population to more vul-
nerable situations, such as illness and death. Thus, data from the black popula-
tion should also be evaluated from the point of view of access to health equip-
ment and geographic distribution, as the mortality rate in this population was
high in the analyzed period [21] [22] [23]. Furthermore, this lens is also impor-
tant to be applied in the analysis of data from indigenous population, since it is a
population in social vulnerability in terms of access to health equipment, in ad-
dition to inhabiting, for the most part, rural, forested and peri-urban areas, be-
ing more susceptible to contamination by BSF [24].

A study carried out from 2014 to 2019 in Mexico with 129 patients who died
due to RMSF identified that patients over 20 years of age had a higher mortality
rate than those under 20 years [11], a fact also found in this study. Other studies
have also shown that the number of deaths is higher in the age group of 40 years
or older in the case of the RMSF, also described in the BSF data evaluated in the
study. In addition to age, other risk factors are associated with deaths from the

disease, such as glucose-6-dehydrogenase deficiency, diabetes and alcoholism
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which are generally more prevalent in the elderly population [25] [26] [27].

Regarding the environments of contamination, it is worth highlighting the
urbanization of the BSF, which can be explained by the proximity of residences
to forest areas due to the disorderly growth of urban areas, directly affecting the
natural habitat of wild animals and increasing the risk of contact with ticks [12].
In addition, there is a greater demand for the practice of ecotourism, exploration
of forest areas and construction of houses in risk areas [28]. The COVID-19
pandemic has changed people’s interests and activities, with outdoor settings,
gatherings, restaurants, and natural areas becoming increasingly popular in Bra-
zil. Following times of solitude, there is a need for social connections, outdoor
activities, and outdoor meals, as well as increased engagement with nature
through visits to parks and trails. Health safety awareness is still critical in this
recovery setting, reflecting a culture that values relationships, well-being, and
harmony.

The prevention of BSF mainly consists of avoiding contact with the tick, being
essential to guide the population through educational activities that address the
clinical characteristics, seasonality of the disease, vector cycle, search for imme-
diate care and forms of prevention when exposing oneself in areas with the pos-
sibility of the presence of ticks [29]. In addition, the training of health profes-
sionals, especially in the health services in Primary Care, in the context of the
Unified Health System (SUS), is essential for the identification of suspected cases
and the immediate and early treatment of these cases, without the need to wait
for laboratory results to confirm the disease.

As limitations of the study, the use of a national database in the public domain
has several variables that were not filled in and were considered ignored and/or
blank, and the data from 2020 to 2022 from Espirito Santo State, located in the
Southeast region of Brazil, were not available in this system, as they come from
another e-SUS VS Information System, which can impact the statistical analysis.
Overcoming these difficulties requires a joint effort that involves continuous
training, standardization, simplification of the systems’ interface, awareness of
the importance of accurate data, and commitment to invest time for proper com-
pletion. These actions are essential for health information systems to fulfill their

crucial role in improving the quality of care and evidence-based decision-making.

5. Conclusion

The profile of deaths from BSF affects mostly people from the Southeast region
of the country, primarily white men aged 20 years or older being contaminated
mainly in leisure environments. This study provides a detailed understanding of
the pattern of BSP-related deaths, providing crucial information for public
health authorities. These insights provide valuable support for formulating in-
formed policies and effective BSP control and prevention strategies.

Compulsory notification of suspected cases of BSF and conducting epidemio-

logical investigations are crucial measures for controlling the disease and main-
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taining epidemiological surveillance in the country. Early identification by health
professionals will enable the proper administration of treatment, helping to mi-
nimize the impact on patient’s health and reduce both morbidity and mortality

associated with the disease.
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