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ABSTRACT 

	
Aims: Analyze leprosy indicators in the Brazilian population from 2013 to 2023. 
Study design: This is a retrospective descriptive study with a quantitative approach.
Place and Duration of Study: State university of Pará, postgraduate program in parasitic biology in the Amazon, between january 2025 and october 2025.
Methodology: The research was conducted in Brazil, which consists of 27 federal units: one federal district and 26 states, with a total of 5,570 municipalities. The following epidemiological indicators were measured: the overall detection rate of new cases per 100,000 inhabitants; the detection rate among individuals under 15 years old per 100,000 inhabitants; prevalence per 10,000 inhabitants; proportion of new cases diagnosed with grade 2 physical disability (GIF2). 
[bookmark: _GoBack]Results: Epidemiological data from SINAN were analyzed for the period between January 2013 and December 2023, revealing a gradual decline in the detection rate of new leprosy cases in Brazil (Figure 1). In 2013, the rate was 15.44 cases per 100,000 inhabitants, dropping to 10.68 cases per 100,000 in 2023. Despite the overall decline, there were notable fluctuations in detection rates, particularly in 2019, when the rate reached 13.23 cases per 100,000, followed by a sharp drop in 2020 to 8.49 cases.
Conclusion: Leprosy remains a public health challenge, requiring ongoing investments in infrastructure, professional training, and equitable access to healthcare services. Integrated strategies aligned with other social policies can help reduce inequalities and facilitate treatment adherence.
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1. INTRODUCTION 

Leprosy is a chronic infectious disease caused by the bacterium Mycobacterium leprae, an acid-fast bacillus that acts as an intracellular parasite, showing a particular affinity for Schwann cells and skin tissues [1]. The disease typically emerges after a long incubation period, which can range from 2 to 7 years. The main symptoms include changes in thermal, pain, and touch sensitivity; loss of muscle strength; lesions on the face, trunk, and limbs; and in more severe cases, damage to internal organs and systems [2].

In severe cases, the disease can affect vital organs and systems. Diagnosis is based on a general physical exam, observed symptoms, and complementary tests such as skin or peripheral nerve exams, bacilloscopy, and histopathology. Leprosy is transmitted through respiratory droplets. In 2021, more than 140,000 new cases were reported worldwide, with India ranking first in absolute case numbers, followed by Brazil. Regarding the degree of physical disability, over 7,000 cases were diagnosed with grade 2 disability (GIF2) [3].

In 2022, Brazil recorded 1,449 people diagnosed with grade 2 physical disability (GIF2) and 4,041 with grade 1 (GIF1), representing 11.6% and 32.4% of cases, respectively. It’s worth noting that the states of Mato Grosso and Tocantins have the highest rates of new case detection. Early diagnosis plays a key role in halting the progression of leprosy, helping prevent physical impairment and, in turn, reducing social, emotional, and psychological impacts, as well as lowering overall quality-of-life burdens [4].

2. material and methods 

This is a retrospective descriptive study with a quantitative approach. The research was conducted in Brazil, which consists of 27 federal units: one federal district and 26 states, with a total of 5,570 municipalities (IBGE, 2022). The general study population was based on notifications recorded in the Notifiable Diseases Information System (SINAN). All leprosy cases reported between 2013 and 2023 were collected. Since the data comes from a secondary database, records that were incomplete, blank, or marked as "ignored," as well as patients diagnosed with leprosy and other comorbidities, were excluded. The selection of indicators was based on the distribution of reported cases, following the structure of the dataset created from these notifications.
The data collected were cleaned using Excel 2016 to eliminate inconsistencies, redundancies, and any potential mismatches in the database. Afterward, the cases were organized by year of notification and used for analysis. For this study, the number of leprosy cases was adjusted based on the population estimates provided by the Brazilian Institute of Geography and Statistics (IBGE) for each of the years reviewed.
The following epidemiological indicators were measured: the overall detection rate of new cases per 100,000 inhabitants; the detection rate among individuals under 15 years old per 100,000 inhabitants; prevalence per 10,000 inhabitants; proportion of new cases diagnosed with grade 2 physical disability (GIF2); proportion of examined leprosy contacts; and proportion of new cases cured. A descriptive analysis of the results was then conducted to generate line charts aimed at characterizing the behavior of annual case series. A line chart in a time series displays the values of a given variable for each year in the evaluated period, in sequence, connected by a single line. Trend analysis was performed using a simple linear regression model, and predictive data patterns were assessed through a trend line, which revealed patterns within the analyzed data. Ethical review was not required for this study, as it used publicly available data.


3. results and discussion

3.1 Overall detection rate of new leprosy cases per 100,000 inhabitants
Epidemiological data from SINAN were analyzed for the period between January 2013 and December 2023, revealing a gradual decline in the detection rate of new leprosy cases in Brazil (Figure 1). In 2013, the rate was 15.44 cases per 100,000 inhabitants, dropping to 10.68 cases per 100,000 in 2023. Despite the overall decline, there were notable fluctuations in detection rates, particularly in 2019, when the rate reached 13.23 cases per 100,000, followed by a sharp drop in 2020 to 8.49 cases. These figures then began to gradually rise again in subsequent years. The linear trend shown in the graph reinforces a steady downward trajectory. It suggests moderate progress in leprosy control over the period, pointing to advances in public policy and diagnostics while also highlighting potential underreporting or limitations within Brazil’s healthcare services.
Detection rate among individuals under 15 years old (per 100,000 inhabitants)
Detection among individuals under 15 years old is a key indicator for measuring recent active transmission of the disease. Over the period analyzed, there was a significant decline from 5.03 cases per 100,000 inhabitants in 2013 to 2.18 cases per 100,000 in 2023. This decrease reflects meaningful progress in controlling transmission, possibly due to improved identification of early-stage cases and effective contact treatment. However, the persistence of cases in this age group indicates that leprosy continues to be transmitted in certain areas, underscoring the need for more effective regional strategies to break the chain of transmission.
3.2 Prevalence rate (per 10,000 inhabitants)
The prevalence rate followed a similar downward trend, decreasing from 1.42 per 10,000 inhabitants in 2013 to 1.21 per 10,000 in 2023. Despite this reduction, the rate has leveled off at still-concerning levels. Figure 1 presents trend lines that support the overall decline over time but also indicate that the pace of decrease has slowed in recent years.

Figure 1. Detection rate of new leprosy cases and among individuals under 15 years old per 100,000 inhabitants, and prevalence rate per 10,000 inhabitants, Brazil, 2013 to 2023.
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3.3 Proportion of new cases diagnosed with grade 2 physical disability (GIF2)

The proportion of cases diagnosed with grade 2 physical disability (GIF2) increased from 7.3% in 2013 to 11.2% in 2023 (Figure 2). Both the metric for cases assessed at diagnosis and the GIF2 rate displayed a matching trend line. However, when examining the number of assessed cases in isolation, there was a decline—from 88.1 new leprosy cases evaluated in 2013 to 85.3 in 2023. This drop suggests a diagnostic gap, indicating late-stage assessments that contribute to the rising proportion of new GIF2 cases.

Figure  2 - Proportion of new leprosy cases assessed and diagnosed with grade 2 physical disability, Brazil, 2013 to 2023.
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3.4 Proportion of examined leprosy contacts among those registered during cohort years, Brazil, 2013 to 2023. 

           The proportion of contacts of new leprosy cases who were assessed showed moderate growth, rising from 75.1% in 2013 to 79.7% in 2023 (Figure 3). Despite this progress, the rate remains below the ideal threshold for breaking the leprosy transmission chain. It is worth noting that during the pandemic period, from 2020 to 2022, there was a slight decline in contact examinations, followed by a slow recovery in the years that followed.

Figure  3: Proportion of examined leprosy contacts among those registered in cohort years, Brazil, 2013 to 2023. 
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3.5 Proportion of new cases cured
The cure rate for new leprosy cases has fluctuated over the years, peaking at 84.0% in 2013 and reaching a low of 76.2% in 2022 (Figure 4). After 2021, there was a slight recovery, with the rate climbing to 78.5% in 2023. This trend may be attributed to structural challenges, such as interruptions in clinical follow-up during the pandemic and difficulties with treatment adherence, which is lengthy and requires continuous monitoring. The decline in the cure rate may reflect obstacles in patient follow-up and sustained treatment engagement.

Figure  4: Proportion of cured cases in cohorts of new leprosy cases, Brazil, 2013 to 2023. 
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The proportion of examined contacts has shown modest growth over the years, but remains below the ideal threshold for effectively disrupting the transmission chain. According to the Ministry of Health (2023)[3], strategies such as home visits, educational campaigns, and increased community engagement may help improve these indicators. Contact examinations are crucial for identifying asymptomatic cases and providing early treatment, contributing to the reduction of new cases [4].
Although the cure rate remained relatively stable, the decline observed between 2017 and 2021 may be related to challenges brought on by the COVID-19 pandemic, which negatively impacted treatment continuity and patient follow-up [3]. Treatment adherence is one of the pillars for interrupting leprosy transmission, as highlighted by the WHO (2022)[5], and should be reinforced through public policies that include psychosocial support for patients. Furthermore, maintaining consistent surveillance and ensuring proper treatment remain essential challenges in leprosy control. According to research by Lima et al. (2022) [6], early diagnosis and adherence to treatment are key factors in preventing disease progression and the spread of the bacillus.
Limited access to healthcare services in certain regions of Brazil remains a significant barrier, potentially worsening rates of physical disability. Moreover, studies indicate that the stigma surrounding the disease, often tied to delayed diagnosis, continues to undermine efforts to promote active treatment-seeking behavior [7]. A multidisciplinary approach, which includes psychological, social, and medical support, has proven effective in increasing treatment adherence and improving patients’ quality of life.


4. Conclusion

Despite the reduction in the number of new leprosy cases in Brazil between 2013 and 2023, the country still faces a considerable incidence of the disease. This scenario highlights the need to sustain efforts in prevention, early diagnosis, and appropriate treatment—fundamental pillars for interrupting the transmission chain. Additionally, it is crucial to strengthen public health policies, with special attention to at-risk populations and educational actions aimed at reducing stigma associated with the disease.
Leprosy remains a public health challenge, requiring ongoing investments in infrastructure, professional training, and equitable access to healthcare services. Integrated strategies aligned with other social policies can help reduce inequalities and facilitate treatment adherence. Eradicating leprosy in Brazil is not only a technical goal, but also an ethical commitment to the dignity and quality of life of those affected. Therefore, tackling this disease demands joint and sustainable actions that reinforce the right to health for all Brazilians.
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