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Abstract

Commonly known in Brazil as “rat disease,” leptospirosis is a notifiable disease of considerable social and economic relevance. Its association with neglected 
populations in the country stems from inadequate or absent basic sanitation and poor hygiene conditions, which increase exposure to leptospirosis 
during periods of rainfall and flooding. In this context, the present study aimed to discuss the prevalence of leptospirosis in Brazil and highlight the 
importance of basic sanitation for disease control and prevention, using secondary data obtained from the Notifiable Diseases Information System (SINAN) 
and the National Sanitation Information System (SNIS). Overall, 35,889 cases of leptospirosis were reported between 2012 and 2022, corresponding to 
approximately 3,000 cases per year, with cases predominating in the South and Southeast regions of the country. According to the data analyzed, the 
prevalence of leptospirosis gradually decreases as basic sanitation coverage expands across all regions, demonstrating that investment in this sector is 
crucial for disease control. However, despite limitations related to the underreporting of cases and disease-related deaths, greater investment is needed 
in leptospirosis prevention measures and in new surveillance and monitoring tools in Brazil, thereby supporting the development and implementation 
of public health policies.
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Resumo

Popularmente conhecida como “doença do rato”, a leptospirose é uma doença de notificação compulsória no Brasil, sendo de extrema relevância social 
e econômica. Sua relação com populações negligenciadas no país se dá pela precariedade ou ausência de saneamento básico e condições mínimas de 
higiene, fazendo com que a leptospirose esteja intimamente relacionada às chuvas e enchentes. Nesse contexto e a partir disso, o presente trabalho 
teve o objetivo de discutir a prevalência da leptospirose no Brasil e destacar a importância do saneamento básico para o controle e a prevenção da 
doença, utilizando dados secundários obtidos no Sistema de Informação de Agravos de Notificação (SINAN) e no Sistema Nacional de Informações sobre 
Saneamento (SNIS). Ao todo, entre 2012 e 2022, foram notificados 35.889 casos de leptospirose, com cerca de 3.000 casos por ano, predominantes nas 
regiões Sul e Sudeste do país. De acordo com os dados analisados, é notório que a prevalência da leptospirose é gradualmente reduzida conforme 
o avanço do saneamento básico em todas as regiões, demonstrando que o investimento neste setor é um ponto crucial para o controle da doença. 
Contudo, ainda que apresente limitações quanto à subnotificação dos casos e aos óbitos da doença, ressalta-se a necessidade de maiores investimentos 
em medidas que auxiliem na prevenção da leptospirose, bem como de novas ferramentas de vigilância e monitoramento da doença no Brasil, auxiliando 
na elaboração e implementação de políticas públicas de saúde.
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INTRODUCTION

According to the World Health Organization (WHO), 
approximately 4 billion people worldwide lack access to 
safely managed sanitation, and more than half of the global 
population lacks basic sanitation services.(1) In Brazil, only 
55.8% of the population has access to sewerage services. 
Of the sewage generated, only 51.2% undergoes adequate 
treatment.(2) Consequently, although Brazil has the world’s 
largest freshwater reserves, most of its rivers are contaminated. 
Furthermore, a substantial proportion of the sewage 
generated in the country is improperly discharged into the 
environment, potentially causing immeasurable harm to 
water quality and ecosystems.(3)

Several diseases are waterborne, including typhoid 
fever, cholera, salmonellosis, shigellosis, and other forms of 
gastroenteritis that may be caused by bacteria or parasites. 
Approximately 80% of the diseases affecting the country are 
transmitted through water and are directly associated with 
high mortality rates among immunocompromised individuals.
(1,4) Therefore, one of the primary concerns associated with 
the lack of sewage treatment and its improper disposal is 
the presence of potentially pathogenic microorganisms in 
the waters of rivers surrounding local communities, which 
may cause serious harm to human health.(5) It is important to 
emphasize that people in Brazil use aquatic environments for 
a variety of activities, which may result in continued exposure 
and, consequently, an increased risk of infection.(3,5)

Inadequate basic sanitation systems also facilitate the 
transmission of diseases such as leptospirosis. Leptospirosis, 
popularly known as “rat disease,” is caused by Leptospira 
interrogans and is transmitted primarily through direct or 
indirect contact with rodent urine; it is therefore closely 
associated with flooding.(6) The main reservoirs include 
rodents of the species Rattus rattus (roof rat or black rat), Mus 
musculus (house mouse), and particularly Rattus norvegicus 
(brown rat or sewer rat).(7) In addition to rodents, other animal 
species have also been reported as reservoirs, including 
pigs, cattle, horses, sheep, goats, and dogs.(8) Diagnosis, 
in turn, requires a more thorough investigation involving 
immunodiagnostic techniques selected according to the 
clinical stage of the disease and the patient’s condition, 
together with the assessment of clinical, epidemiological, 
and laboratory characteristics.(7)

Moreover, leptospirosis is a notifiable disease in Brazil 
and is of considerable social and economic relevance because 
of its association with poverty and neglected populations 

in the country.(9) Accordingly, this study aimed to discuss 
the prevalence of leptospirosis in Brazil between 2012 and 
2022 and to highlight the importance of basic sanitation for 
disease control and prevention.

METHODS

Data on leptospirosis cases and deaths were obtained 
from the Notifiable Diseases Information System (SINAN),(10) 

whereas population data were obtained using the “Population 
Estimates from 1992 to 2021 Used by the Federal Court 
of Accounts (TCU)” filter and, for 2022, the Demographic 
Census conducted by the Brazilian Institute of Geography 
and Statistics (IBGE).

Annual data on financial investment in sanitation 
infrastructure were obtained from the National Sanitation 
Information System (SNIS),(2) available at https://www.gov.
br/mdr/pt-br/assuntos/saneamento/snis/. This system 
compiles information and indicators on the provision of water 
supply, sewerage, solid waste management, and stormwater 
management services reported by service providers operating 
in Brazil.

Data analysis
The regions were compared using the prevalence rate 

(P) for each region, calculated as follows:

P =
Number of cases

x 100,000 inhabitants
 Resident population

Mortality (M) was calculated as follows:

M =
Number of deaths due to the reported disease

Resident population of the region

The total numbers of confirmed cases and deaths, 
together with resident population data, were compiled for 
Brazil and stratified by the country’s five geographic regions 
for the period from 2012 to 2022. The data were subsequently 
organized in a Microsoft Excel® spreadsheet.

RESULTS AND DISCUSSION

Leptospirosis is an acute infectious disease closely 
associated with inadequate basic sanitation, since transmission 
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occurs through contact with sewage-contaminated water or 
mud, or with contaminated water from ponds and rivers. 
For the 2012–2022 study period, Figure 1 shows the annual 
number of confirmed leptospirosis cases by region of Brazil. 
Brazil recorded approximately 3,000 cases per year on average, 
with the highest number reported in 2014. This finding may 
be associated with the heavy rainfall and flooding reported 
throughout the country, with the North Region being the 
most severely affected.(11,12)

The highest numbers of cases in the South and Central-
West Regions were recorded in 2015, at 1,588 and 80 cases, 
respectively. The climatic conditions of the Central-West 
Region are known to be unfavorable to the spread of 
leptospirosis. In addition, the low case count may reflect 
underreporting or the region’s low population density.(13)

In contrast, the predominance of leptospirosis in the 
South Region may be associated with the regional climate, 
the presence of rodents, exposure to livestock and agricultural 
activities, contact with rivers and/or streams, and grain 
storage.(14) In turn, the peak in the number of cases in 
northeastern Brazil occurred in 2022, which may be explained 
by the heavy rainfall that affected the region. This event was 

considered the greatest natural disaster of the century in the 
state of Pernambuco and may indicate an upward trend in 
leptospirosis cases in the coming years.(15–17)

Overall, 35,889 cases of leptospirosis were reported in 
Brazil between 2012 and 2022, with the South and Southeast 
regions accounting for the largest numbers, totaling more 
than 11,200 cases in each region. Although leptospirosis 
remains a neglected public health problem, it exhibits a 
seasonal pattern associated with rainy periods and affects 
different segments of the population, as shown in Figure 2.

Analysis of the annual leptospirosis prevalence rates 
showed that the South Region had the highest rate, at 
approximately 3.5 cases per 100,000 inhabitants (Figure 3). 
This finding is related not only to the region’s characteristic 
subtropical climate but also to the intensive agricultural 
activity carried out there.(18) According to Teles and colleagues 
(2023), the incidence of the disease in southern Brazil is 
twice as high in rural areas as in urban areas. This may be 
explained not only by difficulties in ensuring the use of 
personal protective equipment among rural workers but also 
by the greater abundance of rodents in rural areas, attracted 
by stored food.(18–20)

Figure 1
Number of leptospirosis cases in Brazil from 2012 to 2022. 

Source: SINAN (2024).
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Figure 2
Distribution of leptospirosis cases by area of infection in Brazil from 2012 to 2022. 

Source: SINAN (2024).

Figure 3
Prevalence of leptospirosis in Brazil from 2012 to 2022.

Source: SINAN (2024).
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Prevalence in the Northeast, Southeast, and Central-
West Regions remained below the national rate of 1.6 
cases per 100,000 inhabitants through 2022. This finding 
is consistent with the study conducted by Marteli and 
colleagues in 2020, which analyzed the spatial and temporal 
distribution of leptospirosis in Brazil between 2007 and 2017.
(13) Leptospirosis is therefore a neglected tropical disease 
that predominantly affects low-income populations living 
under precarious environmental, sanitary, socioeconomic, 
and infrastructural conditions.(21) In this context, leptospirosis 
prevalence gradually decreases as basic sanitation coverage 
expands across all regions of the country, demonstrating 
that investment in this sector is crucial for disease control.(21)

According to the study conducted by Diniz and 
colleagues (2025), deficiencies in sanitation infrastructure 
contribute to an increase in the number of cases.(22) Other 
associated factors have been reported in the literature, 
including proximity to rodents in urban areas, extreme 
weather events, and uncontrolled urbanization.(23) In 2021, 
Pintanel, Cecconello, and Centeno evaluated the correlation 
between basic sanitation indicators and the prevalence of 
waterborne diseases in municipalities in the state of Rio 
Grande do Sul.(24) In that study, the authors reported that 
leptospirosis was directly associated with inadequate basic 
sanitation and sewerage services, as well as with water 
contamination (p = 0.005).(24)

Therefore, greater investment is needed in leptospirosis 
prevention measures, including drainage systems; water 
collection and supply networks; infrastructure for the 
collection and treatment of solid waste and sewage; 
stormwater management; stream dredging, cleaning, and 
channelization; rodent control; housing improvements; and 
educational campaigns.(25) Finally, despite the limitations 
associated with the use of secondary data, particularly the 
underreporting that prevents an accurate representation of 
the country’s epidemiological situation, the present study 
highlights the need for new tools for leptospirosis surveillance 
and monitoring in Brazil, thereby supporting the development 
and implementation of public health policies.

FINAL CONSIDERATIONS

Leptospirosis transmission is directly associated with 
inadequate or absent basic sanitation, meaning that 
investment in sanitation has a direct impact on leptospirosis 
rates. In addition, leptospirosis exhibits a seasonal pattern 
associated with rainfall and flooding throughout the country, 

affecting different segments of the population. Leptospirosis 
is a notifiable disease in Brazil, and 35,889 cases were reported 
nationwide between 2012 and 2022, corresponding to 
approximately 3,000 cases per year. It should be noted that 
the climatic conditions of the Central-West Region are not 
favorable to the spread of leptospirosis and that the region 
has a low population density, which may explain the low 
leptospirosis rates observed in this region. In contrast, the 
predominance of leptospirosis in the South Region may be 
associated with the regional climate, the presence of rodents, 
exposure related to livestock farming and agriculture, contact 
with rivers and/or streams, and grain storage.

Despite the limitations related to the underreporting of 
leptospirosis cases and deaths, the present study highlights 
the need for new tools for disease surveillance and monitoring 
in Brazil to support the development and implementation 
of public health policies. It also underscores the need for 
investment in leptospirosis prevention measures, including 
adequate basic sanitation, housing improvements, and 
educational campaigns.
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