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Abstract

Introduction: Leishmaniasis is a chronic vector-borne disease caused by protozoa of the Leishmania genus and is
considered one of the sixteen neglected infectious diseases by the Pan American Health Organization. In Colombia,
nine species circulate, with a significant presence in Santander. Objective: To describe the epidemiological behavior
of cutaneous leishmaniasis in Landazuri during the first half of 2025. Methodology: A descriptive cross-sectional
study was conducted using data from the public health surveillance system of Landazuri from 2019 to 2025, for
cutaneous leishmaniasis. For the descriptive analysis, absolute and relative frequencies were calculated. Incidence
rates were also calculated based on annual case counts and expressed per 10,000 inhabitants. An endemic channel
was developed to determine success, safety, alert, and epidemic zones for each epidemiological week. Results:
During the first 21 epidemiological weeks of 2025, | 14 cases were reported, a figure higher than the total number
of cases recorded in previous years, with relative increases of +338% compared with 2024 and up to +776%
compared with 2019. A total of 63.9% of cases occurred in men, with a median age of 20 years. The incidence
rate for 2025 was 105.7 per 10,000 inhabitants, far exceeding previous years. The endemic channel confirmed that
most of the analyzed weeks remained within the epidemic zone. Conclusions: The analysis reveals an increase in
the number of cutaneous leishmaniasis cases in the municipality of Landazuri in 2025, exceeding the expected level
based on the endemic channel. This pattern could be related to social, economic, and environmental factors, which
are proposed as a hypothesis to be examined in future studies using appropriate study designs.
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Resumen

Introduccion: La leishmaniasis es una enfermedad vectorial crénica causada por protozoos del género Leishmania,
considerada una de las dieciséis enfermedades infecciosas desatendidas y olvidadas por la Organizacién Panamericana de
Salud. En Colombia circulan nueve especies, con presencia considerable en Santander. Objetivo: Describir el comportamiento
epidemiolégico de la leishmaniasis cutanea en Landazuri durante la primera mitad del afio 2025. Metodologia: Se realizé un
estudio de corte transversal descriptivo con datos del sistema de vigilancia de salud publica del municipio de Landazuri para
los afos 2019 a 2025, para leishmaniasis cutanea. Para el andlisis descriptivo se calcularon las frecuencias absolutas y relativas.
Ademas se calcularon las tasas de incidencia con base en los casos por afio y amplificando la tasa por 10.000 habitantes.
Se elabordé el canal endémico para el evento para determinar zonas de éxito, seguridad, alarma y brote, para cada semana
epidemiolégica. Resultados: En las primeras 2| semanas epidemioldgicas del 2025 se registraron | 14 casos, cifra superior
a la totalidad de los afios anteriores, con incrementos relativos de +338% respecto a 2024 y hasta +776% frente a 2019. El
63,9% correspondié a hombres, con mediana de edad de 20 afos. La tasa de incidencia para 2025 fue de 105,7 por 10.000
habitantes, superando ampliamente la de afios previos. El canal endémico confirmé que la mayoria de semanas analizadas
permanecieron en zona de brote. Conclusiones: El analisis evidencia un incremento en el nimero de casos de leishmaniasis
cutanea en el municipio de Landazuri, durante 2025, superior al esperado, a partir del canal endémico. Este comportamiento
podria estar relacionado con factores sociales, econdémicos y ambientales, lo cual se plantea como una hipétesis para ser
evaluada en futuros estudios con disefios que asi lo permitan.

Palabras clave: Leishmaniasis; Brotes de Enfermedades; Determinantes Sociales de la Salud; Enfermedades Transmitidas
por Vectores; Enfermedades Cutaneas Infecciosas; Control de Vectores de las Enfermedades

Introduction

Leishmaniasis is a chronic vector-borne disease caused by a flagellated protozoan of the genus Leishmania and is
recognized as one of the sixteen neglected infectious diseases (NIDs) by the Pan American Health Organization
(PAHO)'. Worldwide, 51 species of this parasite have been identified, 20 of which are capable of infecting
humans. In Colombia, nine circulating species have been reported, seven of which are present in the department
of Santander”.

The primary vector in Colombia is the sandfly of the genus Lutzomyia, which is distributed from sea level up to
3,500 meters above sea level (m a.s.l.), affecting various reservoirs, including animals and humans. This results in
highly complex transmission dynamics. The disease is closely associated with poverty and malnutrition, reflecting
inadequate housing conditions and poor sanitation in the most affected areas®*. Additionally, patterns of human
mobility that favor intrusion into vector habitats, together with changes in the ecological configuration of these
ecosystems induced by climate change, are key factors contributing to the spread and expansion of the disease**.
According to the PAHO, an outbreak is defined as an unusual increase in the number of cases of a disease beyond
what is expected, with variable duration and geographic extent, as is currently observed in the community under
study’.

According to the World Health Organization (WHO), in 2023, it was estimated that between 600,000 and |
million new cases of cutaneous leishmaniasis occur worldwide each year; however, only around 200,000 cases
are reported. Approximately 95% of cases occur in the Americas, the Mediterranean basin, the Middle East,
and Central Asia‘. For example, in an endemic area of southeastern Morocco in 2022, the incidence reached
63.2 cases per 100,000 inhabitants®. In Colombia, cutaneous leishmaniasis had an incidence of 61.1 cases per
100,000 inhabitants at risk in 2022 (excluding imported cases), a value that remains within the national target of
90 per 100,000. In Santander, that same year, 714 cases were reported with an incidence of 204.6 per 100,000
inhabitants at risk, more than three times the national rate. Furthermore, according to the epidemiological
bulletin up to week 26 of 2025, the national incidence of cutaneous leishmaniasis was estimated at 23.7 cases per
100,000 inhabitants at risk’. This situation may reflect a clear increase in cases within the department!'®.

Landazuri is a municipality in the department of Santander, located in the Vélez province, characterized by a
large, dispersed rural population. The municipal capital is situated at an altitude of 1,100 m a.s.l. It has been
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nationally recognized for the high prevalence of cases reported annually; however, the local hospital has recently
issued a new alert due to a concerning increase in the number of reported cases. Colombia is a country prone
to leishmaniasis outbreaks, and several regions are considered endemic (nearly all territory below 1,750 m
a.s.l.)'"; therefore, these events are recognized as events of public health interest by the National Institute of
Health (INS). Consequently, it is essential to make these events visible in order to raise awareness of the disease
and promote the development of both pharmacological and non-pharmacological strategies for its control and
prevention. For this reason, the objective of this study was to describe the epidemiological pattern of cutaneous
leishmaniasis in Landazuri during the first half of 2025.

Methodology

Study design and population

Adescriptive cross-sectional study was conducted using data from the Public Health Surveillance System (SIVIGILA)
of the municipality of Landazuri from 2019 to 2025, based on reported cases of cutaneous leishmaniasis.

Instrument and measurements

All records reported to the National Institute of Health (INS) for cutaneous leishmaniasis by the local public
health institution (E.S.E.) and originating from the municipality of Landazuri, Santander, Colombia, were included.
All records corresponded to laboratory-confirmed cases, in accordance with the event surveillance protocol'?.

Cases reported by the E.S.E. were confirmed through direct visualization of the parasite using Field stain, a
method endorsed by the Clinical Practice Guideline for the Comprehensive Care of Patients with Leishmaniasis'>.

Data collection procedure

All information recorded in the mandatory case notification form for cutaneous leishmaniasis (code 420)
submitted to SIVIGILA was included. The data were downloaded in XLS format from the surveillance system of
the E.S.E. Hospital Integrado Landazuri for subsequent cleaning and analysis. Duplicate records were identified
and excluded from the analysis based on patient identification number and year of reporting, following the
criteria established in the leishmaniasis surveillance protocol'”.

Statistical analysis

For descriptive analysis, absolute and relative frequencies were calculated for categorical variables. Measures of
central tendency were used for continuous variables; for those with a normal distribution, the mean and standard
deviation (SD) were reported, and for non-normally distributed variables, the median and interquartile range
(IQR) were reported.

Annual incidence rates were estimated using the number of reported cases and the official municipal population
projections for 2020-2035 provided by DANE for Landazuri.

To construct the endemic channel, a database was created in Excel® containing the number of reported cases
and incidence rates for Landazuri by year. For the years 2019 to 2024, all 52 epidemiological weeks were
included, whereas for 2025, data were analyzed up to epidemiological week 21.

To account for demographic changes in the number of cases over time, the geometric mean was calculated
annually using logarithmic transformation of incidence rates, along with the standard deviation and 95%
confidence interval (95% ClI). These estimates were subsequently back-transformed to obtain the corresponding
number of cases per epidemiological week. Additional methodological details for developing endemic channels
are available in a previous publication's.
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After obtaining weekly case counts adjusted for annual population size, the endemic channel was generated.
Preliminary data for 2025 were used to plot the epidemic curve over the endemic channel. The 2025 population
was used as the reference for estimating the mean and 95% Cl of the number of cases per epidemiological week,
using back-transformation of log-transformed incidence rates to original units (number of reported cases).

Differences in the number of reported cases between years were assessed using analysis of variance (ANOVA).
A p-value <0.05 was considered statistically significant.

Ethical considerations

The study followed national and international ethical guidelines for research involving human subjects. According
to Article | | of Resolution 8430 of 19934, this research was classified as no risk, as it involved only the collection
of information from the epidemiological surveillance system of the E.S.E. and did not involve the manipulation of
sensitive patient variables.

Confidentiality was ensured in accordance with Law 1581'° on personal data protection. The study protocol was
approved by the Scientific Ethics Committee of the E.S.E. Hospital Integrado Landazuri (May 28, 2025).

Results

From the analysis of cutaneous leishmaniasis cases originating from the municipality of Landazuri between 2019
and 2025 (up to epidemiological week 21), a total of 413 cases were identified. When disaggregated by year,
2025—despite being more than 25 weeks from the end of the year—showed the highest number of reported
cases, followed by 2024 and 2021, with | 14, 70, and 66 cases, respectively.

When applying a cutoff at epidemiological week 21 for all analyzed years, the relative increase observed in 2025
compared with previous years was +338% compared with 2024, +356% compared with 2023 and 2022,
+192% compared with 2021, +612% compared with 2020, and +776% compared with 2019.

Regarding sex distribution, 63.9% (264) of cases occurred in males. Most cases (81.4%, 336) originated from
rural population centers, 13.3% (55) from dispersed rural areas, and 5.3% (22) from the municipal capital. The
median age was 20 years (IQR 12-34). The rural localities with the highest number of cases were Miralindo
(14.5%, 60 cases), Chorolo (5.1%, 21), Plan de Armas (4.1%, 17), and La Soledad (3.9%, 16). In terms of health
insurance coverage, 82.6% (341) of cases belonged to the subsidized regime, followed by the contributory
regime (11.9%, 49), uninsured individuals (4.7%, 19), and the special regime (0.9%, 4).

Regarding lesion location, 15.5% (64) were located on the face, 16.9% (70) on the trunk, 56.2% (232)
on the upper limbs, and 39.9% (165) on the lower limbs. Among patients reported in 2025, 5.8% (24)
had received previous treatment. Additionally, 37 patients (8.9%) were receiving treatment at the time the
cases were reported: 54.1% (20) were receiving cryotherapy, and 45.9% (17) were receiving thermotherapy.
The majority of patients (89.6%, 370) were treated with meglumine antimoniate (Glucantime), followed by
miltefosine (6.8%, 28).

When estimating incidence rates, 2025 showed the highest rate, even in its preliminary form up to epidemiological
week 21, representing a 55.2% increase compared with the second-highest rate (2024 up to epidemiological
week 52). Conversely, the lowest incidence rates were observed in 2023 and 2019, respectively (Table I).
These findings were reflected in the epidemic curves by epidemiological week (Figure ).
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Table |. Incidence rates of cutaneous leishmaniasis per 10,000 inhabitants in Landazuri by year

Year Population # cases Incidence rate (per 10,000)
2019 10,358 34 32.82
2020 10,481 42 40.07
2021 10,440 66 63.22
2022 10,555 51 48.32
2023 10,624 33 31.06
2024 10,717 70 65.32
2025 10,782 114 105.73

Figure 1. Epidemic curves for cutaneous leishmaniasis, Landazuri, 2019-2025 (preliminary)

Incidence rates increased in some years, such as 2021 and 2024, with the greatest increase observed in 2025.
This is particularly notable considering that only the first 21 epidemiological weeks were included in the analysis,
suggesting that both the absolute number of cases and the incidence rate may be higher than those estimated in
the present report. For 2025, a relative increase of 35.6% was identified, despite covering less than half of the
reporting period for that year, compared with the full 52 weeks of 2024.

Furthermore, the endemic channel showed that most epidemiological weeks in 2025 fell within the epidemic
zone. Specifically, weeks 5, 7, 14, and 18 were classified in the alert zone, week |3 remained in the safety zone,
and week 20 fell within the success zone (Figure 2).

Regarding data quality, three duplicate records were identified for 2024, corresponding to epidemiological weeks
36 and 37. In terms of completeness and consistency, it is important to highlight that the implementation of a web-
based reporting system in recent years has enabled standardized data capture, validation, and timely integration
of information from different reporting units. This registry control mechanism facilitates more comprehensive
reporting across mandatory fields, thereby improving the overall quality of reported cases for subsequent
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analysis. Consequently, for the variables included in the present characterization, complete information was
available, allowing for the results reported in this study.

Figure 2. Endemic channel for cutaneous leishmaniasis (2019-2024) and epidemic curve up to epidemiological week 21 of
2025 in Landazuri, Santander

Discussion

The behavior of leishmaniasis cases in Landazuri in 2025 shows a clear increase compared with previous years
at the same epidemiological week, reaching a total of |14 cases by week 21. Figures | and 2 show that the
cumulative number of cases up to epidemiological week 21 of 2025 was higher than the number reported during
the full 52 weeks of each of the previous five years. The median time from symptom onset to the date of reporting
was 35 days, suggesting that patients may seek healthcare several days after identifying initial symptoms, such as
skin lesions in the case of cutaneous leishmaniasis.

The 2023 Health Situation Analysis (ASIS) for the municipality identified multiple factors potentially related to
the increase in cases in the region. These include marked social inequalities, the impact of various anthropogenic
activities, limited public health awareness, and deficiencies in basic infrastructure, particularly with respect to
wastewater treatment due to the lack of treatment plants®. Such socioeconomic conditions have been described
in the literature as predisposing factors for Leishmania infection and contribute to increased community
vulnerability to disease transmission. The literature shows a broad consensus that poverty, inadequate housing,
cohabitation with animals, and limited access to healthcare services are among the most relevant socioeconomic
risk factors predisposing to Leishmania infection'¢'.

However, social factors may also be related to this increase in cases. Agriculture is the municipality’s primary
economic activity, with cocoa cultivation predominating'"'*?'. This activity has been described in the literature
as a risk factor for disease transmission in a territory?>?‘. According to Epidemiological Bulletin 26 of 2025, of
the total number of cutaneous leishmaniasis cases, 5.0% were miners, 18.2% were farmers, and 20.2% were
military personnel—the latter predominantly men aged 18 to 44 years (mean age 24.2 years)®.

The increase in cocoa prices in 2024 significantly boosted its cultivation and distribution in the municipality, with
prices rising by up to 350% compared with 2023%. This trend coincided with the initial increase in reported
cases that same year, followed by a marked surge in 2025, Recent agricultural reports indicate more than
7,000 hectares under cultivation and production exceeding 4,000 tons, positioning the municipality among the
country’s leading cocoa producers?.
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Transmission of leishmaniasis in agricultural settings is linked to the vector’s preference for shaded, humid
environments?2, Waste generated during crop processing has also been described as a possible contributing
factor, as an association has been reported with waste disposal through composting, recycling, and storage
practices*’. Another related factor is the use of insecticides, which may affect beneficial insects, such as cocoa
pollinators or natural pest controllers?. Additionally, the proximity of plantations to homes and populated areas
may further increase exposure risk.

Landazuri is also a coal-mining region, and mining constitutes an important source of income for many families in
the area?. This sector has expanded considerably in recent years?>?®, However, mining has been identified in the
literature as a risk factor for leishmaniasis transmission due to conditions such as high humidity, organic waste
accumulation, and the presence of cracks or crevices”. The higher burden observed in men is largely explained
by occupational exposure, as they more frequently engage in mining and agricultural activities, increasing contact
with the vector. This difference does not reflect sex-related biological susceptibility to the sand fly vector or the
parasite, as previously described in the literature®.

As previously mentioned, leishmaniasis is closely associated with poverty and malnutrition, reflecting inadequate
housing and poor sanitation in the most affected areas®*’. Ecological factors also contribute to disease
transmission, particularly through changes in abiotic conditions—such as relative humidity, temperature, and
rainfall—that favor vector propagation, often linked to agricultural expansion and urbanization in forested areas®.
In Landazuri, the temperate climate, with temperatures ranging from 18°C to 28°C in both urban and rural areas,
and average annual rainfall between 2,000 and 3,000 mm (which has gradually increased since 1991), creates
favorable conditions for vector survival and proliferation?3*-%’,

This study is the first to document the presence of an outbreak in the municipality. Its limitations include potential
underreporting inherent to studies based on secondary data sources and the restricted availability of variables
limited to those included in the official case notification form. Given the scope of the study, multivariate analysis
was not conducted, although future research could explore factors associated with the increase in reported
cases using more comprehensive data sources and analytical approaches. The study does not aim to establish
causality; rather, it proposes hypotheses to be tested in future investigations designed to explore determinants
of the observed increase in cases.

Furthermore, because the analyzed data were exported from the Landazuri E.S.E., the total number of
cases may not fully reflect all cases originating in the municipality. Some patients may have been diagnosed
elsewhere after the onset of symptoms. Therefore, it is recommended that future analyses also incorporate
data from municipal and departmental health authorities, which consolidate case reports through the
National Institute of Health.

Finally, the lack of detailed geoclimatic data, socioeconomic variables, and in-depth studies of specific parasite
genotypes in this area limits the identification of predisposing factors that may have contributed to the onset of
the current outbreak.

Conclusions

The analysis of reported cases of cutaneous leishmaniasis in Landazuri shows that, during 2025, there has been
an increase in the incidence rate, supporting the presence of an active outbreak in the municipality, as evidenced
by the endemic channel. This increase may be explained by the interaction of multiple social, economic,
environmental, and occupational determinants (Table 2).
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Table 2. Socioeconomic and ecological determinants in the endemic area that may influence the development of the outbreak

Type of factor Description

Social - Poverty and marginalization
- Inadequate housing (mud walls, roofs without screening)
- Migration and population displacement
- Limited access to healthcare and education services

Ecological / - Deforestation and ecosystem alteration
Environmental - Agricultural expansion and urbanization in forested areas
- Relative humidity
- Average annual precipitation
- Climate change expanding the distribution of the sand fly vector

Economic
Agriculture - Expansion of agricultural crops, particularly cocoa cultivation
- Agricultural waste management practices
- Use of insecticides
- Location of plantations and their proximity to homes
Mining - Atmospheric conditions within mines (e.g., humidity and low light)

- Accumulation of organic waste
- Presence of cracks and crevices within mines

The following are proposed as hypotheses regarding the socioeconomic and ecological determinants that may be
influencing the development of the current outbreak:

* Social inequities—such as poverty, housing conditions, and the lack of basic infrastructure—create a context
of vulnerability for this community.

¢ Similarly, coal mining activities (largely informal or illegal) and the expansion of cocoa cultivation may represent
additional factors associated with the increase in reported cases, given that conditions such as high humidity,
waste accumulation, and the presence of shelters in mines and crop areas create favorable environments for
the vector.

Therefore, we call on health authorities to implement strategies that effectively regulate the various predisposing
factors believed to be part of the public health problem affecting the municipality.

Finally, the current scenario suggests that leishmaniasis is not exclusively a clinical issue, but rather the result
of an interplay of individual, socioeconomic, and environmental determinants. Therefore, disease control
requires a comprehensive approach that integrates health system strengthening, community education, and the
implementation of intersectoral policies. These strategies should incorporate strategies to mitigate the social
and environmental conditions that facilitate transmission—particularly through vector control measures—
with community participation as a key component. Likewise, attention should be given to animal reservoir
management, timely diagnosis and treatment, and progress in vaccine development and novel immunological
treatment strategies, including combinations of immunotherapy and chemotherapy.
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