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EPIDEMIOLOGICAL PROFILE OF LEPROSY IN THE STATE OF PARÁ BETWEEN THE YEARS 2019 AND 2023



ABSTRACT



Objective: This study aims to analyze the epidemiological profile of reported leprosy cases in the state of Pará between the years 2019 and 2023. Methods: Regarding methodological aspects, this is an epidemiological, retrospective, quantitative, cross-sectional, observational, and descriptive study. Data were collected from the Notifiable Diseases Information System of the Department of Health Information (SINAN/DATASUS). The following variables were obtained: age group, sex, education level, self-declared race/color, reported clinical form, reported disability assessment, diagnosed operational classification, and municipality of notification. Results: The results showed that, during the analyzed period, there was a predominance of leprosy cases in patients of mixed race, accounting for 73.4% of the total cases, and in males, with 65% of cases. The dimorphic clinical form was the most common (55.3%), and most patients were diagnosed in the multibacillary phase (82.8%), with a physical disability grade of 0 (53.4%). In terms of sociodemographic distribution, the municipality of Marituba had the highest number of reported cases, representing 13.4% of the total.  Conclusion: The analysis indicated a relationship between socioeconomic factors, low education levels, and the prevalence of leprosy, especially among men. The COVID-19 pandemic possibly affected case reporting between 2020 and 2021, leading to potential underreporting. The predominance of the multibacillary form and the high percentage of cases in men may suggest limitations in early diagnosis and health policies aimed at controlling leprosy in the state.
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INTRODUCTION
Leprosy is a chronic infectious disease caused by the etiological agent Mycobacterium leprae, also known as Hansen's bacillus, which primarily affects the skin and peripheral nerves, leading to sensory impairment. If not treated early, the disease can progress to a more severe form, potentially causing deformities and functional disabilities, which are often irreversible. In response to this, the Clinical Protocol and Therapeutic Guidelines for Leprosy (PCDT) were established in 2022, aiming to promote early diagnosis by recognizing characteristic signs and symptoms of the disease and conducting complementary examinations, whether physical or laboratory-based.1
The clinical diagnosis is usually confirmed in Primary Health Care and considers aspects that distinguish infectious leprosy cases, which are classified into paucibacillary (PB) and multibacillary (MB) forms. The paucibacillary form is the less severe type, in which the individual's cellular immunity is preserved, the number of skin lesions is equal to or fewer than five, and it is subdivided into indeterminate and tuberculoid forms. The multibacillary form, on the other hand, is the more severe type, characterized by reduced or absent cellular immunity to the bacillus, more than five lesions, and subdivision into lepromatous and borderline forms.1 The highest transmissibility occurs in the multibacillary form, where untreated infected patients spread the disease through saliva droplets released via the airways. Susceptible individuals with prolonged direct contact become more vulnerable to infection.2
[bookmark: _GoBack]Leprosy was reported in 184 countries in 2023, highlighting its relevance as a global public health issue. According to the epidemiological bulletin, Brazil ranked second among countries with the highest incidence of leprosy, with 22,773 new cases reported, of which 4.2% were detected in individuals under 15 years old and 0.15% in individuals with grade 2 disability (DG2)3. Furthermore, due to its epidemiological relevance, in Brazil, the compulsory notification of leprosy was formalized by a Ministry of Health ordinance in 2017, which further encouraged the completion of information in the Unified Health System (SUS) databases.1,4
At the regional level, the distribution of the disease in Brazil occurs unevenly, reflecting different social, environmental, economic, and demographic factors 5. Between 2017 and 2022, the regions with the highest prevalence recorded diagnoses of 76,430 in the Northeast, 38,331 in the Central-West, and 33,982 in the North. Prevalence is considered acceptable if it is less than 1 case per 10,000 inhabitants; however, in 2018, the Central-West and North regions exceeded this threshold, with prevalences close to 5 and 4, respectively, classifying them as endemic. When compared to the lower indices in the South and Southeast regions, studies suggest an association between lower socioeconomic levels and higher rates of M. leprae transmission. 2,6,7
[bookmark: _Toc181040950]In the state of Pará, between 2017 and 2021, 14,339 cases of leprosy were reported, with an average of 3,483 notifications from 2017 to 2019. However, from 2020 to 2021, the number of cases significantly deviated from this average, with 2,307 and 1,581 records, respectively. The research suggests that this significant reduction is mainly due to the pandemic. In 2019, the incidence of the disease in the state reached its highest level, with 41.3 cases per 100,000 inhabitants. There was also a predominance of the multibacillary form of leprosy, accounting for 80.5% of the individuals affected by the condition.8 Thus, the high circulation of the most infectious form of the disease is concerning due to its association with a greater likelihood of developing physical disability in the affected population. Despite the availability of free treatment through the Unified Health System (SUS), leprosy remains endemic in most regions of the country, particularly in Pará. This underscores the need for studies analyzing the epidemiological profile of leprosy in the state's macro and micro-regions. Such an analysis will help identify multivariate indicators contributing to the persistence of the problem. Additionally, it will help assess the impacts of global goals and their application in the national context, adapted to the local level. This study aims to analyze the epidemiological profile of leprosy in the state of Pará between 2019 and 2023, based on quantitative data, aiming to identify patterns, trends, geographical distribution, and demographic characteristics of the reported cases.

METHODS
[bookmark: _Toc181040951]Estudy type
This research is characterized as a descriptive epidemiological study, with a quantitative nature, aiming to analyze the characteristics of a specific population to establish relationships between variables. The descriptive study was chosen as it allows a detailed assessment of the disease's distribution, considering different variables such as age group, sex, clinical form, disability grade, and municipality of notification. This approach is crucial for identifying occurrence patterns and risk groups, as well as understanding the dynamics of leprosy in the region over the analyzed period. 9
The choice of this study type is justified by the relevance of leprosy as a public health issue in Brazil, particularly in Pará, where the incidence rate remains high. The collection of detailed epidemiological data allows for directing prevention and control interventions, as well as monitoring the evolution of the disease and the impact of public health policies in the region.
 Data source
he study was conducted using data from individuals diagnosed with leprosy between 2019 and 2023, obtained from the Department of Informatics of the Unified Health System (DATASUS). DATASUS provides relevant information that can contribute to objective analyses of the current health situation, guiding decision-making and the development of health action programs.10
Data collection
The data were collected through the Notifiable Diseases Information System of the Unified Health System (SINAN/DATASUS). Access was made to DATASUS via the website <datasus.saude.gov.br>, entering the sections Health Information (TABNET), "Epidemiological and Morbidity" and "Leprosy Cases – Since 2001 (SINAN)". The geographic scope was specifically selected for Pará. Finally, the relevant variables were chosen to obtain the necessary data for the creation of the tables.
Sample
[bookmark: _Toc181040953]The sample consisted of all the leprosy records available in DATASUS, which were planned to verify the legality and regularity of the data between 2019 and 2023 for the state of Pará.
Inclusion and exclusion criteria
The variables included are: municipality of notification, age group (10-14 years, 15-19 years, 20-29 years, 30-39 years, 40-49 years, 50-59 years, 60-69 years); sex (Male, Female, Ignored/Blank); education level (Illiterate, Incomplete 1st to 4th grade of Elementary School, Complete 4th grade of Elementary School, Incomplete 5th to 8th grade of Elementary School, Complete Elementary School, Incomplete High School, Complete High School, Incomplete Higher Education, Complete Higher Education, Ignored/Blank); self-declared ethnicity (White, Black, Yellow, Brown, Indigenous, and "Ignored/Blank"); notified clinical form (indeterminate, tuberculoid, dimorphic, virchowian, and unclassified); notified disability assessment (Grade 0, Grade I, Grade II, and not assessed); diagnosed operational classification (paucibacillary, multibacillary, and Ignored/Blank). As for the exclusion criteria, all data prior to 2019 were excluded.
Variables
[bookmark: _Toc181040954]The variables investigated in the study were: sex, age group, education level, municipality of notification, year of notification, notified clinical form, ethnicity, disability assessment, and operational class diagnosed in the publicly accessible secondary data from DATASUS, Ministry of Health (MH).
Procedures for data collection and analysis
[bookmark: _Toc181040955]The data were organized through the Notifiable Diseases Information System (SINAN), accessed via the DATASUS platform, and exported to the spreadsheet software, Microsoft Excel | Microsoft 365, for descriptive analysis.
Risks and benefits
The research on the epidemiological profile of leprosy cases in the state of Pará offers several benefits for researchers. By exploring in detail the data on incidence, clinical forms, and geographical distribution of the disease, researchers can expand their knowledge about transmission patterns, identify risk factors, and assess the effectiveness of control strategies. Additionally, this research can contribute to the academic development of those involved, opening doors for future investigations and scientific publications.

For society, this research can have a positive impact by providing support for the creation of more effective public health policies to control leprosy, especially in endemic regions like Pará. By mapping the most affected areas and identifying risk groups, the results can guide more targeted health campaigns and preventive interventions. However, there is a risk of stigmatizing affected populations, as leprosy still carries significant social stigma. Therefore, it is crucial that the dissemination of results is done carefully, focusing on awareness and combating prejudice rather than reinforcing stereotypes.

From a scientific perspective, this research has the potential to advance the understanding of leprosy, a neglected disease of great relevance to public health. The collection and analysis of epidemiological data are essential for improving strategies for early diagnosis, treatment, and patient rehabilitation, as well as enabling comparisons with other regions of Brazil and the world. The results may provide a solid foundation for new scientific investigations and the development of more effective interventions. However, researchers must be mindful of methodological challenges, such as data quality and accuracy, to avoid biased conclusions that could compromise the scientific rigor of the research.
[bookmark: _Toc181040956]RESULTS
Between the years 2019 and 2023, 12,231 cases of leprosy were identified in Pará, with annual records of 3,554, 2,199, 2,233, 2,066, and 2,179 cases, respectively (Figure 1).
Figure 1. Total number of leprosy cases in the State of Pará between 2019 and 2023 - SINAN

The municipality of Marituba reported the highest number of notified cases, with 1,645 cases and a percentage of 13.4% of the total cases, followed by Belém with 792 cases and a percentage of 6.4%, and Parauapebas with 623 cases and a percentage of 5% (Figure 2).
Figure 2. Municipalities with the highest number of cases between 2019 and 2023 - SINAN









Table 1 presents the sociodemographic variables of the 12,231 leprosy cases. It is observed that there is a higher frequency of male cases, with 7,952 cases, accounting for approximately 65% of the total notified cases; the "parda" ethnicity, with 8,987 cases and a percentage of 73.4%; the age group of 40 to 49 years, with 2,371 cases and a percentage of 19.3%; and the education level of incomplete 1st to 4th grade of Elementary School, with 2,723 cases and a percentage of 22.2%.
Table 1. Sociodemographic Characteristics of Leprosy Cases in the State of Pará between 2019 and 2023 – SINAN
	Variable
	n
	n (%)

	Sex
	
	

	   Masculine
	7.952
	65%

	   Feminine
	4.279
	34,9%

	Ethnicity
	
	

	   Brown
	8.987
	73,4%

	   Black
	1.585
	12,9%

	   White
	1.340
	10,9%

	   Yellow
	84
	0,6%

	   Indigenous
	45
	0,3%

	   Ignored/Blank
	190
	1,5%

	Age Range
	
	

	   10 a 14 years
	583
	4,7%

	   15 a 19 years
	694
	5,6%

	   20 a 29 years
	1.594
	13%

	   30 a 39 years
	2.197
	17,9%

	   40 a 49 years
	2.371
	19,3%

	   50 a 59 years
	1.950
	15,9%

	   60 a 69 years
	1.565
	12,7%

	Education
	
	

	   Illiterate
	1.112
	9%

	   1st to 4th incomplete grade of Elementary School
	2.723
	22,2%

	   Complete 4th grade of Elementary School
	895
	7,3%

	   Incomplete 5th to 8th grade of Elementary School, 
	2.122
	17,3%

	   Complete elementary education
	729
	5,9%

	   Incomplete high school
	927
	7,5%

	   Complete high school
	1.609
	13,1%

	   Incomplete higher education
	167
	1,3%

	   Complete higher education
	350
	2,8%

	   Ignored/Blank
	1.534
	12,5%



Regarding the clinical characteristics of the notified cases, there was a predominance of the dimorphic clinical form with 6,768 cases, accounting for 55.3%. Concerning the evaluation of physical disability, grade 0 was the most frequent, with 6,541 cases and a percentage of 53.4%, followed by grade I with 3,589 cases and a percentage of 29.3%. As for the notified operational classification, the multibacillary form predominated with 10,129 classified cases and a percentage of 82.8%, compared to the paucibacillary form with 2,102 classified cases and a percentage of 17.1%.
Table 2. Clinical Characteristics of Leprosy Cases in the State of Pará between 2019 and 2023 – SINAN
	Variables
	n
	n (%)

	Operational classification diagnosed
	
	

	   Multibacillary
	10.129
	82,8%

	   Paucibacillary
	2.102
	17,1%

	Clinical form
	
	

	   Dimorphic
	6.768
	55,3%

	   Virchowian
	2.357
	19,2%

	   Tuberculoid
	1.049
	8,5%

	   Indeterminate
	1.321
	10,8%

	Not classified
	455
	3,7%

	   Ignored/Blank
	281
	2,2%

	Disability assessment
	
	

	   Grade zero
	6.541
	53,4%

	   Grade I
	3.589
	29,3%

	   GraudeII
	1.295
	10,5%

	   Not assessed
	514
	4,2%

	   Ignored/blank
	281
	2,2%




[bookmark: _Toc181040957]DISCUSSION
Regarding the gender of the analyzed cases, a predominance of leprosy in male patients was identified, with this group representing about 65% of the cases (7,952), and the female group representing about 35% of the registered cases (4,279). This trend can be observed in the studies by Véras (2023) and Cristofolini (2024), who found a higher prevalence of leprosy cases in men in the states of Paraíba and Mato Grosso, respectively.11 Similarly, in a study conducted in a University Hospital in Pará, it was found that the majority of patients hospitalized for the disease were men.12 Moreover, it is plausible that this gender difference is related to gaps in the integration of leprosy prevention with men's health, leading to late diagnoses and gender differences in health care.13
Regarding the affected age groups, 4.7% are between 10 and 14 years old, and 19.3% are between 40 and 49 years old, being the smallest and largest percentages, respectively. When analyzing this indicator, a lower number of cases is observed in children and adolescents, while, regarding other age groups, there is no significant numerical discrepancy. This epidemiological scenario was previously identified in other studies, one of which recorded decreasing trends in the detection rate of leprosy in children under 15 years old from 2007 to 2017 in Bahia.14,15
Furthermore, a low percentage (4.2%) of those affected by leprosy had access to higher education, which highlights the persistence of social inequalities that are more significantly affected by the disease. 16,17 This metric underscores the strong correlation between social inequality and the onset of the disease.18 As a result, the historical stigma related to the pathological development is reinforced, further exacerbating the social discrimination around health. 15, 19, 20
Marituba was the municipality that registered the highest number of notifications with 1,645 cases. However, this metric may not necessarily relate to the social issues discussed in this context, since the municipality hosts one of the main leprosy treatment units in Pará, the Marcello Cândia Regional Specialized Unit..31 n this sense, population migration from other regions of the state to this center in search of treatment constitutes a significant factor in this logic, considering the possibility of a large portion of the disease cases being notified in Marituba, even though they may not directly belong to this municipality. This dynamic was evidenced in a study on leprosy relapse in the State of Pará, in which most of the patients analyzed lived in the capital Belém, despite the relapse diagnosis being made at the URE Dr. Marcello Cândia in Marituba.32 Thus, it is possible to justify this considerable numerical inflation compared to other cities included in the study, such as the state capital.
Regarding ethnic aspects, the most prevalent ethnicity in the leprosy profile for Pará from 2019 to 2023 was Pardo (mixed race), representing about 73.3% of the recorded cases (8,987). Similarly, the predominance of this epidemiological variant was highlighted in a Brazilian ecological study on leprosy in the northern and northeastern regions, which found a higher frequency of Pardo individuals diagnosed with the disease.21 In the interior of Pará, a study by Queiroz (2024) showed the same predominance of Pardo individuals, with 74% of the cases in Santarém, associated with the diverse ethnic composition of the Brazilian population and the socioeconomic factors typically related to certain communities. 22 herefore, the diagnosis of leprosy may be accompanied by the vulnerability of patients, making them susceptible to different forms of prejudice when the disease is juxtaposed with racial discrimination from specific social groups.23
However, due to the sociodemographic diversity, the association between leprosy and ethnicity varies across the country, as shown in a study conducted in southern Brazil, where the majority of leprosy cases were found in the white population due to the typical social composition of the studied region.24
Additionally, 12,231 cases of leprosy were identified in the state, of which 29% occurred in 2019, representing the majority in the analyzed period. This, however, does not mean that there was some negligence regarding prevention and treatment directed at the population, since there is a record of the significant impact caused by the coronavirus pandemic on notification reporting systems. 25 Therefore, it is not possible to determine if there was underreporting of cases, especially in 2020 and 2021.
Regarding the clinical forms of leprosy, the highest prevalence was of the dimorphic form, with about 55.3% of the cases (6,768), and multibacillary, with approximately 82.8% of the cases (10,129). In a previous epidemiological study conducted in the state of Pará between 2010 and 2015, a majority of dimorphic cases was also identified, representing 45% of a sample of 21,365, with a corresponding predominance of multibacillary cases.26 Moreover, the profiles by Matos (2023) and Barros (2024) conducted in other Brazilian states also showed the same dimorphic and multibacillary predominance, in agreement with the present study. 27,28 ate or inefficient diagnosis is pointed out as the motivation for this significant finding.28
In relation to the assessment of disability, in the leprosy profile of the state of Pará from 2019-2023, it was identified that grade 0 was the most frequent, with 53.3% of the cases (6,541), followed by grade 1 with 29.3% of the cases (3,589). Other studies conducted outside the state showed the same predominance of grade 0 physical disability for the leprosy profile, although the disability characterization made by the Ministry of Health (2020) during the period from 2009 to 2018 showed significant 26.9% of cases of leprosy with GIF 1 and 2. 3,13,29 Furthermore, research conducted in previous years in the northern region and at the national level found considerable levels of grade I and II disabilities associated with leprosy. 21,30 The indication of physical loss of capacity in this pathological context may be associated with the difficulty in early diagnosis, pointing to flaws in the strategies of primary care in the preventive process for the affected population.11
Regarding the limitations of the study, the interpretative issue of the data stands out, which is limited to the informational grouping collected during the research, such as sex and age, excluding other variables that may significantly influence the findings about the disease in a regional parameter, such as, for example, place of residence or lifestyle habits. Moreover, since the study was built from the indirect collection of data, which constitutes a secondary study, the findings of the research are limited to the records found in the information systems. Thus, other subjective factors, which manifest from direct contact with patients, are excluded from the discussion. In this regard, the reliability of these data is entirely dependent on these platforms, and thus any problems related to these databases directly affect the conclusions of the study.

[bookmark: _Toc181040958]CONCLUSION
This study found that men and individuals of mixed race (Pardo) ethnicity were the most affected groups by this disease during the researched period. It was also possible to verify that the municipality of Marituba has the highest number of reported cases. Finally, this research helped identify the degree of disability in patients, with grade 0 being the most recurrent, and the clinical forms of the disease, among which both the dimorphic and multibacillary manifestations stand out.
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