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ABSTRACT

Objective: To analyze the temporal trend and the spatial distribution of acquired syphilis in Mato
Grosso, Brazil, between 2010 and 2021. Methods: This was an ecological study using notifications
of acquired syphilis held on the Notifiable Health Conditions Information System. Detection rates
were calculated by health macro-region and three-year periods (2010-2012, 2013-2015, 2016-2018,
2019-2021). The jointpoint method was used to calculate annual percentage change (APC). Thematic
maps of Bayesian rates were built and distribution was analyzed using Local Moran. Results: The
detection rate increased from 16.2 per 100,000 inhabitants in the first three-year period (2010-
2012) to 70.0 in the last three-year period (2019-2021). The Central-North macro-region had the
highest rate in the last three years (94.3/100,000 inhab.), while the highest upward trend occurred
in the Central-Northwest macro-region, from 2013 to 2018 (APC = 50.2; 95%ClI 26.3;78.6). There was
an increase in Bayesian rates in most municipalities. Conclusion: There was a trend towards an
increase in acquired syphilis, especially in the last two three-year periods.
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Analysis of acquired syphilis in Mato Grosso, Brazil, 2010-2021

INTRODUCTION

Acquired syphilis refers to all forms of syphilis,
with the exception of congenital syphilis, the
approach to which is different from the other
forms. Although syphilisin pregnant women is
an acquired form of the disease, it is reported
separately. The health information systems
used to notify syphilis in Brazil are the Notifiable
Health Conditions Information System (Sistema
de Informacdo de Agravos de Notificagdo
- SINAN) and the e-SUS/Health Surveillance
System (e-SUS/Vigildncia em Saude).

Syphilis is a sexually transmitted bacterial
infection (STI) that has become an epidemic,
in view of its growth as seen in most middle-
income countries, including Brazil.! According
to the World Health Organization (WHO), 7.1
million adults contracted syphilis in 2020.2

The increase in syphilis cases in Brazil
has been recorded in the Ministry of Health
Epidemiological Bulletin on Syphilis, which
reported an increase in incidence from 2 cases
per 100,000 inhabitants in 2010, to 9,3 cases
per 100,000 inhabitants in 20113 This upward
trend has been attributed to factors such as
expansion of testing, especially rapid testing;
reduction in condom use; primary health care
worker resistance to administering penicillin
(which can be justified by the fear of risk of
allergic reactions to it); worldwide shortages
of penicillin; and improvement of the syphilis
surveillance system.*

In view of the severity of the epidemiological
scenario of syphilis in Brazil, in 2016 the
Ministry of Health declared syphilis to be an
epidemic. This required strategic actions on
the part of health authorities, with the aim
of reducing its occurrence in the country's
states.® In 2017, with the aim of reducing
syphilis transmission at the national level, in
partnership with the Universidade Federal do
Rio Grande do Norte, the Ministry of Health
launched the Interfederative Project for Rapid
Response to Syphilis in Healthcare Networks
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Study contributions

The syphilis detection rate
increased from the first
three-year period (2010-2012)
to the last period (2019-2021),
being the highest in the
Central-North macro-region in
the last three-year period. The
greatest variation occurred in
the Central-Northwest macro-
region (2013-2018). Bayesian
rates increased in most
municipalities.

Promotion, prevention and
treatment actions must

be directed to appropriate
locations, contributing to
improving disease control
indicators and making better
use of available material
resources.

It is expected that the

results of the study will
contribute to syphilis control
strategies, by researchers,
health professionals and

the population, as well as
contributing to greater
prevention effectiveness,
including records for
monitoring cases in the
continuum of care.

Main results

Implications
for services

Perspectives

(Projeto Interfederativo de Resposta Rapida
a Sifilis nas Redes de Atencgdo).® In 2019, the
Clinical Protocol and Therapeutic Guidelines
for Comprehensive Care for People with STls
(Protocolo Clinico e Diretrizes Terapéuticas para
Atencdo Integral as Pessoas com IST - PCDT)
brought, as an innovation, the development of
a clinical decision algorithm for syphilis case
management, with recommendations for
testing, diagnosing, treating, reporting and
follow-up of syphilis cases.'*

Several published studies show the
evolution of congenital syphilis and acquired
syphilis in pregnant women nationally, in the
Brazilian states and in its Federal District.5™
Notwithstanding, epidemiological studies
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analyzing the occurrence of acquired syphilis
are scarce.™ |t is appropriate to emphasize
that there are still few studies that have
analyzed syphilis trends by Brazilian health
regions, which would provide important data
for evaluating strategies aimed at addressing
the problem in each of these regions.

The objective of this study was to analyze
the temporal trend and spatial distribution of
acquired syphilis detection rates in the state
of Mato Grosso, Brazil, between 2010 and 2021.

METHODS

This was an ecological study of cases of
acquired syphilis, analyzing the temporal
trend and describing the spatial distribution
of detection rates, by health macro-region, in
the state of Mato Grosso. Mato Grosso is located
in the Midwest region of Brazil and had an
estimated population of 3,658,813 inhabitantsin
20225 in 141 municipalities distributed over six
health macro-regions (Figure 1) and 16 regions:
North (Alto Tapajos, Vale do Peixoto, Teles
Pires, Vvale do Arinos and Norte), South (Sul),
East (Araguaia Xingu, Norte Araguaia Karajd,
Meédio Araguaia and Gargas Araguaia), West
(Sudoeste and Oeste), Central-North (Baixada
Cuiabana) and Central-Northwest (Centro
Norte, Médio Norte and Noroeste).

The study population were cases of acquired
syphilis reported in the state's municipalities
during the study period, extracted from the
SINAN and provided by the Epidemiological
Surveillance Coordination (Coordenadoria
de VigilGdncia Epidemioldégica - COVEPI) of
the Mato Grosso State Health Department in
November 2022. The population estimates
were obtained via TABNET, available on the
website of the Brazilian National Health
System Information Technology Department
(Departamento de Informdtica do Sistema
Unico de Saude - DATASUS). The data were
organized on an Excel spreadsheet. The
detection rate was calculated by dividing the
number of reported cases, in the location and
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period, by the population, in the same location
and period, multiplied by 100,000 inhabitants
per year.

The detection rates were analyzed according
to health macro-region (South, West, North,
East, Central-Northwest and Central-North)
and three-year periods (2010-2012, 2013-2015,
2016-2018, 2019-2021). In the spatial analyses,
the units of analysis were the municipalities of
Mato Grosso in the same three-year periods.

Trend analysis of detection rates was carried
out, for each health macro-region, using
the jointpoint model. The log-transformed
detection rates were taken to be dependent
variables (y), while the years of the study period
were taken to be independent variables (x).
The jointpoint model enables trend lines
and their inflection points to be adjusted on
a logarithmic scale.'®” We calculated annual
percentage change (APC) and average annual
percentage change (AAPC). Trends were
classified as rising (positive APC and p-value <
0.05), falling (negative APC and p-value < 0.05)
and stationary (p-value > 0.05). We used the
Joinpoint Regression Program, version 4.9.0.0.

When analyzing the distribution of detection
rates, we built thematic maps by municipality for
each three-year period using the QGIS software,
version 3.18, with the SIRGAS 2000 projection
and reference system. We used the cartographic
database of the state (municipalities, regions
and health macro-regions) available on the
website of the Brazilian Institute of Geography
and Statistics (/nstituto Brasileiro de Geografia
e Estatistica — IBGE).”®

The syphilis detection rates were smoothed
by calculating local empirical Bayesian rates
[weighted average between the crude rate for
the place and the global rate for the region
(ratio between the total number of cases and
the total population)] using GeoDa software.

The same software was used to build the
maps with the local univariate Moran test LISA
indicator, in order to analyze the level of local
spatial autocorrelation. Quadrant analysis
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indicates areas of positive spatial association
Q1 (++) and Q2 (--), and areas of negative spatial
association Q3 (+-) and Q4 (-+). The areas
located in quadrants Q1 and Q2 form clusters
of acquired syphilis cases of similar values with
positive autocorrelation, while the areas located
in quadrants Q3 and Q4 do not show similarities
between neighboring areas, that is, negative
autocorrelation.

The study was approved by the Research
Ethics Committee of the Universidade Federal
de Mato Grosso, as per opinion No. 5.245.07, on
February 16,2022, in accordance with National
Health Council Resolution No. 466, dated
December12,2012. As the study was based only
on secondary data, informed consent did not
need to be obtained.

RESULTS

We analyzed 17,712 cases of acquired syphilis
reported in the state from 2010 to 2021.
The detection rate increased during the
period, going from 14.7 in 2010, to 69.2 per
100,000 inhabitantsin 2021. There was a higher
peak of occurrence in 2018 (86.1 per 100,000
inhabitants). Considering the differences in
rates between the three-year periods, we
found that the acquired syphilis detection rate
increased from 16.2 per 100,000 inhabitants, in
thefirst three-year period (2010-2012), to 70 per
100,000 inhabitants in the last three-year period
(2019-2021). The rates for the last two three-year
periods were higher than the previous three-
year periods in all the state's macro-regions, as
shown in Figure 2.

The Central-North macro-region, which
includes the Baixada Cuiabana health region,
where the state’s two largest cities in terms of
population are located (the capital, Cuiaba, and
Varzea Grande), had higher detection rates in
relation to the other macro-regions in almost
all periods of the time series, except in the
second three-year period, when the Northern
macro-region had a higher rate. The increase in
detection rates, between the first and the last
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three-year periods, was more pronounced inthe
Northern macro-region, where an increase of
677.5% was found, and in the Central-Northwest
macro-region, which had an increase of 514%.
The Southern macro-region had the lowest
increase in rates, namely 223.6%.

In the Central-Northwest macro-region,
the highest detection rates in the last two
three-year periods (2016-2018 and 2019-2021)
occurred in the two largest municipalities
in terms of population: Tangara da Serra of
the Médio-Norte region, (125.3 and 114.5 per
100,000 inhabitants respectively) and Juina in
the Noroeste region (87.4 and 65.7 per 100,000
inhabitants, respectively), both municipalities
being health region headquarters. In the
Central-North macro-region, the city of Cuiaba
had the highest detection rates in the last two
three-year periods (94.2 and 110.1 per 100,000
inhabitants, respectively), followed by Varzea
Grande, which had rates of 66 and 89 per
100,000 inhabitants. In the Northern macro-
region, Sinop, the largest city in terms of
population and headquarters of the Teles Pires
health region, had the highest acquired syphilis
detection rates in the last two three-year
periods (140.3 and 122.8 per 100,000 inhabitants,
respectively), while Nova Mutum, the fifth
largest municipality in that macro-region and
part of the same health region, had the second
highest rates in the last three-year period: 125.6
and 177.3 per 100,000 inhabitants, respectively.

In the East macro-region, Confresa, the
second largest municipality in the Baixo
Araguaia region, had the highest detection
rates in the last two three-year periods (132.2
and 141.8 per 100,000 inhabitants, respectively),
followed by Barra do Gargas (80.1and 79.9), the
largest municipality in that macro-region and
headquarters of the Gargas Araguaia health
region.

The same was found for the West macro-
region, where the second largest city in
the macro-region, Pontes e Lacerda, in the
Sudoeste region, had the highest detection
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rates in the last two three-year periods (83.4
and 125.3, respectively). However, the largest city
in that macro-region, Caceres (Oeste region),
had much lower detection rates for acquired
syphilis (48.9 and 51.7, respectively). Both cities
are health region headquarters.

In the Southern macro-region, the
municipalities with the highest detection
rates were Campo Verde (106.7 and 147.4),
the third largest city in the macro-region,
and Primavera do Leste, the second largest
municipality, with detection rates of 60.5 and
98, although neither of them is a headquarters
of the health region.

The joinpoint analysis showed that, in the
West, North and East macro-regions, there was
a strong trend of rising rates until the middle of
the study period (2018-2019), when the curves
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inflected, and began to show a falling trend
(Table ).

The South, Central-North and Central-
Northwest macro-regions, as well as the
state of Mato Grosso as a whole, showed two
inflection points in the trend of acquired
syphilis detection rates (the first being
positive and the second negative) dividing
the seriesinto three periods, with the second
period being significant for the four macro-
regions, in particular the Central-Northwest
and Central-North.

Figure 3 presents the spatial distribution
of local empirical bayesian rates of acquired
syphilis in the municipalities in three-year
periods, whereby there was a greater increase
in the last two three-year periods in most
municipalities.

North
North
Central-Nortwest
East
West South
Central-North
0 1.000km ¢} 100 200km
L1 L | |

Figure 1- Health macro-regions, Mato Grosso, Brazil, 2021

Source: Cartographic data: IBGE.
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Figure 2 - Syphilis detection rates per 100,000 inhabitants by health macro-region, Mato
Grosso, Brazil, 2010-2021
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Table 1 - Temporal trend of acquired syphilis detection rates by macro-health regions, Mato

Grosso, Brazil, 2010-2021

Indicators . Trends Total period
Macro-regions Period APC? (%) 95%Cl AAPCP (%) 95%ClI

South 2010-2015 0.1 -15.5;18.6 34 -6.0;13.9
2015-2019 259* 7.9,47.0
2019-2021 -24.3 -55.6;29.3

West 2010-2019 27,3* 24.6,30.1 16,4* N.4,21.7
2019-2021 =221 -40.8;2.6

North 2010-2018 30,9* 23.0;39.3 17,8* 8.6,29.2
2018-2021 -1 -231,2.8

East 2010-2018 27,7* 14.1,42.8 18,5 8.6,29.2
2018-2021 -3.0 -24.0,23.8

Central-North 2010-2013 -14.4 -56.6,68.5 11 -3.5,279
2013-2018 48,2* 29.3,69.8
2018-2021 -10.9 -23.84.2

Central-Northwest 2010-2013 -10.3 -42.8,40.4 13,8* 21,26.8
2013-2018 50,2* 26.3,78.6
2018-2021 -9.0 -23.6,81

Mato Grosso 2010-2014 123 -15.2,48.6 14,5* 55242
2014-2018 39,2* 23.6,56.9
2018-2021 -9.5 -19.7,1.9

a) APC: Annual percentage change; b) AAPC: Average annual percentage change. *p<0,05

Figure 4 shows the LISA indicator of the
univariate local Moran test. Spatial autocorrelation
analysis using the local Moran method showed
thatthe largest clusters were found in the Central-
Northwest and Northern macro-regions of Mato
Grosso, for municipalities in Q2, in the first three-
year period. On the other hand, municipalities
located in the East and Central-North macro-
regions had the largest clusters in Ql. In the
second three-year period, there was an increase
in the number of municipalities in the cluster in
the Central-Northwest macro-region in Q2. The
third three-year period showed an increase in
the number of municipalities in the Northern
macro-region cluster in Q1 and an increase in
municipalities in the Eastern macro-region cluster
in Q2. In the last three-year period, there was no
evidence of an increase in municipalities in any

guadrant. The total period was also analyzed,
whereby only the Northern macro-region had

large clusters in Q1 (Figure 4).

DISCUSSION

This study showed an increasing trend in
acquired syphilis in the state of Mato Grosso, in
the period between 2010 and 2021, particularly
in the last two three-year periods of the series
(2016-2018 and 2019-2021), despite Ministry of
Health initiatives to combat the disease with
effect from 2016.">®

Our analysis of detection rates during the
study period showed that the Southern macro-
region had the lowest rates, while the Central-
North macro-region had the highest rates
throughout the time series.
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Figure 3 - Spatial distribution of the Bayesian syphilis rate per 100,000 inhabitants, in three-
year periods, Mato Grosso, Brazil, 2010-2021
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2010-2012 2013-2015
2016-2018 2019-2021
LISA-Moran 0 100km

Not significant

Figure 4 - Degree of local (Moran) spatial autocorrelation of the bayesian syphilis rates per
100,000 habitants, Mato Grosso, Brazil, 2010-2012, 2013-2015, 2016-2018, 2019-2021 and 2010-2021
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Analysis of the LISA indicator of spatial
autocorrelation assessment using local Moran
showed an increase in municipalities in the
cluster in Ql and Q2 only in the third three-year
period (2016-2018). Other studies have shown
an increase in the rate of acquired syphilis in
Brazil as a whole” and in other states from 2010
onwards. In Sdo Paulo, between 2011 and 2017
the acquired syphilis rate increased by 225,
while in Parana the rate increased from 0.7 cases
per 100,000 inhabitants in 2010, to 87.5, in 2018."

In 2010, the Ministry of Health included syphilis
on the list of diseases for which notification
is compulsory,”® considering the increase in
cases with effect from that year, with positive
progression in the detection rate over the years
since then, which highlightsthe epidemic of the
disease in the Brazil, reaching its peak in 2019
(51.5 cases per 100,000 inhabitants),! this being
a trend also found by this study in Mato Grosso.

The positive increase over the first 10 years
of the study’s time series can be attributed to
factors such as expansion of testing, especially
rapid tests, reduction in the use of condoms
by the population, resistance by health
professionals to administering penicillin in
primary health care services, in addition to the
global penicillin shortage, especially between
2014 and 2016, and improvement of notification
by the surveillance system.* Despite the
improvement in notification, recording is still
insufficient to detect all cases of the disease,
according to a study that pointed out three
basic causes of underreporting: shortcomings
in notification and prevention actions, lack of
knowledge of the disease on the part of health
professionals and the population,®™" as well as
failure to fill out notification forms completely,
with many fields left blank or filled out as
unknown, in addition to important data being
missing on the forms.”"

It should be emphasized that in Brazil
the definition of syphilis cases only includes
active cases of the disease, excluding cases of
serological scarring and false positive results,
which makes it difficult to compare notification
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data with other countries, since case definition
is different.®“* Another issue of concern refers
to failure to distinguish between the primary,
secondary, recent latent and other stages
(stages that correspond to the acute phase of
the disease) on the SINAN notification forms.”

In order to prevent the transmission of the
disease in different population groups, it is
necessary to know the epidemiological profile
of syphilis, as well as to develop prevention
strategies, which include timely diagnosis and
adequate treatment of syphilis, both for the
person with syphilis and for their partner, as well
as correct use of condoms, in order to ensure
that the disease is cured.®? These requirements
depend,in part, on the quality of care and require
coordination between the different levels of care,
so as to contribute to the improvement of lines
of care to promote sexual and reproductive
health, STI prevention, early syphilis diagnosis,
treatment and linkage to follow-up, in order to
achieve its control and cure.®

In the Brazilian National Health Service,
there is an extensive set of primary health
care and specialized outpatient services of
heterogeneous quality and which are not
sufficiently articulated between each other.?'??
In Mato Grosso, programmatic vulnerability
of STl prevention was assessed in Cuiaba’s
Primary Health Care Centers, as per Maison
(2014),%2 and in the Mato Grosso Specialized
Outpatient Services.?#?>

The limitations of this study are inherent
to the use of secondary data, given that the
information came from cases notified on the
SINAN, and therefore underreporting may
have occurred, especially during the COVID-19
pandemic. Even so,the findings of this study are
essential for identifying priority municipalities
for controlling the disease, through action
planning. Spatial distribution is also important
for municipal surveillance services to monitor
cases, with the aim of reducing transmission
and controlling the disease.

Despite the limitations mentioned, the
results obtained can support acquired syphilis
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prevention and control strategies in the state of
Mato Grosso. The methodology developed in this
study can be applied to other locations in order
to analyze the acquired syphilis detection rate.

Implementation of comprehensive
prevention programs combined with care and

AUTHOR CONTRIBUTIONS

ORIGINAL ARTICLE

access to treatment are important actions for
preventing new infections, based on monitoring
the actions developed, ranging from promotion
of sexual and reproductive health through to
the outcome. Coordinated lines of care are also
essential for effectively addressing the disease.

Astolfo S contributed to the concept and design of the study, analysis and interpretation of the
results, drafting and critically reviewing the contents of the manuscript. Andrade AMS contributed to
the concept and design of the study, analysis and interpretation of the results, and critically reviewing
the contents of the manuscript. Kehrig RT contributed to the concept and design of the study, analysis
and interpretation of the results, and critically reviewing the contents of the manuscript. All the authors
have approved the final version of the manuscript and are responsible for all aspects thereof, including

the guarantee of its accuracy and integrity.

CONFLICTS OF INTEREST

The authors declare they have no conflicts of interest.

ASSOCIATED ACADEMIC WORK

This article was derived from the doctoral thesis project entitled Self~-monitoring and evaluation of
acquired syphilis follow-up in the municipality of Varzea Grande, Mato Grosso, submitted by Susi Astolfo
at the Public Health Postgraduate Program of the Universidade Federal de Mato Grosso in 2021.

Correspondence: Susi Astolfo | susiastolfo@yahoo.com.br

Received on: 12/05/2023 | Approved on: 20/10/2023

Associate editor: Paola Barbosa Marchesini @

Epidemiologia e Servigcos de Saude, Brasilia, 33:22023398, 2024 o



http://orcid.org/0000-0002-2051-5517

Analysis of acquired syphilis in Mato Grosso, Brazil, 2010-2021 ORIGINAL ARTICLE

REFERENCES

1.

10.

1.

12.

13.

14.

Ministério da Saude (BR). Secretaria de Vigilancia em Saude. Departamento de Vigilancia, Prevencado
e Controle das Infeccdes Sexualmente Transmissiveis, do HIV/ Aids e das Hepatites Virais. Boletim
Epidemioldgico Sifilis. Brasilia: Ministério da Saude; 2020.

World Health Organization. Global progress report on HIV, viral hepatitis and sexually transmitted
infections, 2021: accountability for the global health sector strategies 2016-2021: actions for impact
[Internet]. Geneva: World Health Organization; 2021 [cited 2023 nov 14]. Available from: https:/Avww.
who.int/publications/i/item/9789240027077.

Ministério da Saude (BR). Secretaria de Vigilancia em Saude. Departamento de Vigilancia, Prevencao
e Controle das Infeccdes Sexualmente Transmissiveis, do HIV/ Aids e das Hepatites Virais. Boletim
epidemiolégico sifilis. Brasilia: Ministério da Saude; 2022.

Ministério da Saude (BR). Secretaria de Vigilancia em Saude. Departamento de Doengas de Condigdes
Cronicas e Infecgdes Sexualmente Transmissiveis. Protocolo clinico e diretrizes terapéuticas para
atencgao integral as pessoas com infecgdes sexualmente transmissiveis (IST). Brasilia: Ministério da
Saude; 2019.

Freire MES, Astolfo S, Kehrig RT, Silva FL. Trajetéria da articulagao do “projeto QualiRede” com
a resposta para a sifilis no municipio de Cuiaba — Mato Grosso, 2019. R Bras Inov Tecnol Saude.
2020;10(4):68-74. doi: 10.18816/r-bitsv10i4.23902.

Resplande CA, Rocha GG, Fraga GG, Gomes JMPF, Santos JPV, Moura LR. A falha na prevencao,
subnotificacdo e conhecimento da sifilis congénita. Rev Educacdao em Saude [Internet]. 2019

[citado 2020 Out 15];7(1):223-8. Disponivel em: http://periodicos.unievangelica.edu.br/index.php/
educacaocemsaude/article/view/3773.

Azevedo DMS, Reis RBS, Teles MF. Incidéncia e caracterizagao dos casos de sifilis congénita na
maternidade de um hospital do sudoeste baiano. Rev Mult Psic. 2019;13(43):387-97. doi: 10.14295/
idonlinev13i43.1542.

Nemes MIB, Castanheira ERL, Alves AM, Adania CSS, Loch AP, Monroe AA, et al. A intervencao
QualiRede: melhoria do desempenho do continuo do cuidado em HIV, sifilis congénita e hepatite

C em regides de salde. Rev Bras Epidemiol. 2019;22(Supl 1):E190010. doi: 10.1590/1980-549720190010.
supl.l.

Mozzatto L, Izolan TN, Francescon HT, Batista GN, Garcia GM, Reiser JL, et al. Sifilis congénita e
gestacional: indicadores temporais entre 2008-2018, no Rio Grande do Sul, Brasil. Revista da AMRIGS.
2021;65(4):1-8.

Silveira BJ, Rocha BPC, Silveira AAD, Fagundes LC, Silveira AVD, Abreu CDD, et al. Perfil
epidemiolégico dos casos notificados de sifilis em gestantes em Minas Gerais, de 2013 a 2017. Rev Med
Minas Gerais. 2020;31:e-31104. doi:10.5935/2238-3182.20210016.

Gongalves MR, Gongalves MR, Ito FY, Hirota MM, Hayashida MR, Mizoguti NN, et al. Perfil
epidemioldgico dos portadores de sifilis entre 2010 e 2018 no estado do Parana, Brasil. R Saude Publ
Parana. 2020;3(2):61-73. doi: 10.32811/25954482-2020v3n2p61.

Menezes IL, Targino MLM, Figueirédo Junior EC, Verli FD, Marinho SA. Sifilis adquirida no Brasil: analise
retrospectiva de uma década (2010 a 2020). Res Soc Dev. 2021:10(6):e17610611180. doi: 10.33448/rsd-
v10i6.11180.

Luppi CG, Tayra A, Domingues CSB, Gomes SEC, Pinto VM, Silva MA, et al. Sifilis no estado de Sdo
Paulo, Brasil, 2011-2017. Rev Bras Epidemiol. 2020;23:e200103. doi: 10.1590/1980-549720200103.

Lynn WA, Lightman S. Syphilis and HIV: a dangerous combination. Lancet Infect Dis. 2004,;4(7):456-66.
doi: 10.1016/S1473-3099(04)01061-8.

Epidemiologia e Servigcos de Saude, Brasilia, 33:e2023398, 2024 o



https://www.who.int/publications/i/item/9789240027077
https://www.who.int/publications/i/item/9789240027077
https://doi.org/10.18816/r-bits.v10i4.23902
http://periodicos.unievangelica.edu.br/index.php/educacaoemsaude/article/view/3773
http://periodicos.unievangelica.edu.br/index.php/educacaoemsaude/article/view/3773
https://doi.org/10.14295/idonline.v13i43.1542
https://doi.org/10.14295/idonline.v13i43.1542
https://doi.org/10.1590/1980-549720190010.supl.1
https://doi.org/10.1590/1980-549720190010.supl.1
https://dx.doi.org/10.5935/2238-3182.20210016
https://doi.org/10.32811/25954482-2020v3n2p61
https://doi.org/10.33448/rsd-v10i6.11180
https://doi.org/10.33448/rsd-v10i6.11180
https://doi.org/10.1590/1980-549720200103
https://doi.org/10.1016/s1473-3099(04)01061-8

Susi Astolfo et al. ORIGINAL ARTICLE

15.

16.

17.

18.

19.

Instituto Brasileiro de Geografia e Estatistica. Cidades e estados — Mato Grosso [Internet]. Rio de
Janeiro: Instituto Brasileiro de Geografia e Estatistica; 2022 [citado 2023 Ago 16]. Disponivel em: https://
www.ibge.gov.br/cidades-e-estados/mt.html.

Clegg LX, Hankey BF, Tiwari R, Feuer EJ, Edwards BK. Estimating average annual per cent change in
trend analysis. Stat Med. 2009;28(29):3670-82. doi: 10.1002/sim.3733.

Kim H3J, Fay MP, Feuer EJ, Midthune DN. Permutation tests for joinpoint regression with applications
to cancer rates. Stat Med. 2000;19(3):335-51. doi: 10.1002/(sici)1097-0258(20000215)19:3%3C335::aid-
SiM336%3E3.0.co;2-Z.

Instituto Brasileiro de Geografia e Estatistica. Malha municipal - Mato Grosso [Internet]. Rio de Janeiro:
Instituto Brasileiro de Geografia e Estatistica; 2022 [citado 2022 Set 21]. Disponivel em: https:/Awww.
ibge.gov.br/geociencias/organizacao-do-territorio/malhas-territoriais/15774-malhas.html.

Ministério da Saude (BR). Secretaria de Vigilancia em Saude. Departamento de Vigilancia, Prevencao
e Controle das Infeccdes Sexualmente Transmissiveis, do HIV/ Aids e das Hepatites Virais. Relatorio
técnico: controle de DST/HIV/AIDS e hepatites virais. Brasilia: Ministério da Saude; 2018.

20.Brasil. Portaria n® 2.472 de 31 de agosto de 2010. Define as terminologias adotadas em legislagcao

21.

nacional, conforme disposto no Regulamento Sanitario Internacional 2005 (RSI 2005), a relagao

de doencas, agravos e eventos em saude publica de notificacdo compulsdria em todo o territdrio
nacional e estabelecer fluxo, critérios, responsabilidades e atribui¢cdes aos profissionais e servigos de
saude. Didrio Oficial da Uniao, Brasilia (DF), 1 Set 2010, Se¢&ol:50.

Nemes MIB, Castanheira ERL, Santa Helena ET, Melchior R, Caraciolo JM, Basso CR, et al. Adesado ao
tratamento, acesso e qualidade da assisténcia em aids no Brasil. Rev Assoc Med Bras. 2009;55(2):207-
12. doi: 10.1590/50104-42302009000200028.

22.Castanheira ERL, Nemes MIB, Almeida MAS, Puttini RF, Soares ID, Patricio KP, et al. QualiAB:

desenvolvimento e validagdo de uma metodologia de avaliagao de servigcos de atencao basica. Saude
Soc. 2011;20(4):935-47. doi: 10.1590/S0104-12902011000400011.

23. Maison CL. Vulnerabilidade programatica ao HIV/AIDS nas unidades basicas de salide do municipio

de Cuiaba [dissertacao]. Sdo Paulo: Universidade de Sao Paulo, Escola de Enfermagem,; 2014. 151 p.

24.Astolfo S. Avaliacao da qualidade dos servicos ambulatoriais que assistem pessoas vivendo com HIV

no SUS [dissertacdo]. Cuiaba: Universidade Federal de Mato Grosso, Instituto de Saude Coletiva; 2017.
164 p.

25. Astolfo S, Kehrig RT, Oliveira LR. Disponibilidade de recursos dos servicos ambulatoriais do Sistema

Unico de Saude destinados a pessoas vivendo com HIV em Mato Grosso, 2016. Epidemiol Serv Saude.
2018;27(3):e2017406. doi: 10.5123/51679-49742018000300001.

Epidemiologia e Servigcos de Saude, Brasilia, 33:22023398, 2024 G



https://www.ibge.gov.br/cidades-e-estados/mt.html
https://www.ibge.gov.br/cidades-e-estados/mt.html
https://doi.org/10.1002/sim.3733
https://doi.org/10.1002/(sici)1097-0258(20000215)19:3%3C335::aid-sim336%3E3.0.co;2-z
https://doi.org/10.1002/(sici)1097-0258(20000215)19:3%3C335::aid-sim336%3E3.0.co;2-z
https://www.ibge.gov.br/geociencias/organizacao-do-territorio/malhas-territoriais/15774-malhas.html
https://www.ibge.gov.br/geociencias/organizacao-do-territorio/malhas-territoriais/15774-malhas.html
https://doi.org/10.1590/s0104-42302009000200028
https://doi.org/10.1590/S0104-12902011000400011
https://doi.org/10.5123/s1679-49742018000300001

Analysis of acquired syphilis in Mato Grosso, Brazil, 2010-2021 ORIGINAL ARTICLE

RESUMO

Objetivo: Analisar a tendéncia temporal e a distribuicdo espacial da sifilis adquirida em Mato
Grosso, de 2070 a 2021. Métodos: Estudo ecologico utilizando notificagées de sifilis adquirida do
Sistema de Informagdo de Agravos de Notificacdo. As taxas de deteccdo foram calculadas por
macrorregiées de saude e triénios (2010-2012, 2013-2015, 2016-2018, 2019-2021). O método jointpoint
foi utilizado no cdlculo da variagdo percentual anual (VPA). Foram construidos mapas temdadticos
das taxas bayesianas e a distribuicdo analisada por Moran local. Resultados: A taxa de detecgdo
passou de 16,2/100 mil habitantes, no primeiro triénio (2010-2012), para 70, no dltimo triénio (2019-
2021). A macrorregido Centro-Norte apresentou a maior taxa no ultimo triénio (94,3/100 mil hab.),
enquanto a maior tendéncia de aumento ocorreu na macrorregido Centro-Noroeste, de 2013 a
2018 (VPA = 50,2; IC,,,, 26,3,78,6). As taxas bayesianas aumentaram na maioria dos municipios.
Conclusdo: Houve tendéncia de aumento da sifilis adquirida, principalmente nos dois dltimos
triénios.

Palavras-chave: Doencas Sexualmente Transmissiveis,; Sifilis;, Mapeamento Geogrdfico.

RESUMEN

Objetivo: Analizar la tendencia temporal y la distribuciéon espacial de la sifilis adquirida en
Mato Grosso, de 2010 a 2021. Métodos: Estudio ecoldgico utilizando informes de sifilis adquirida
del Sistema de Informacion de Enfermedades de Declaracion Obligatoria - Sinan. Las tasas de
deteccion se calcularon por macrorregion de salud y trienios (2010-2012, 2013-2015, 2016-2018,
2019-2021). Se utilizé el método jointpoint para calcular el cambio porcentual anual (CPA). Se
construyeron mapas tematicos de tasas bayesianas y se analizo la distribucion por Moran Local.
Resultados: L a tasa de deteccion aumento de 16,2 por 100.000 en el primer trienio (2010-2012) a
70,0 en el ultimo trienio (2019-2021). La macrorregion Centro-Norte presento la tasa mds alta en
los ultimos tres arios (94,3/100.000 hab.), mientras que la mayor tendencia al alza se presenté en
la macrorregion Centro-Noroeste, de 2013 a 2018 (CPA = 50,2, IC,,,, 26,3; 78,6). Hubo un aumento
en las tasas bayesianas en la mayoria de los municipios. Conclusion: Hubo una tendencia al
aumento de la sifilis adquirida, especialmente en los dos Ultimos trienios.

Palabras clave: Enfermedades de Transmision Sexual, Sifilis; Mapeo Geogrdfico.
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