Survey of hospitalizations due to
Leishmaniasis in adults during the pre and post
COVID-19 pandemic periods in Feirade
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ABSTRACT

Aims: Neglected tropical diseases, such as Visceral Leishmaniasis, affect over 1
billion people in tropical and subtropical regions, with Leishmaniasis being endemic
in various parts of the world and causing up to 1 million new cases annually. It is
crucial to investigate the decline in hospitalization cases in Feira de Santana and its
possible linkage with the COVID-19 pandemic and local socioeconomic factors.
Study design:An exploratory-descriptive bibliographic study with a qualitative
approach.

Place and Duration of Study:Department of Health, Higher Education Unit of Feira de
Santana, Feira de Santana (Bahia), during the first semester of 2024.
Methodology:The bibliographic survey was conducted through searches of scientific
productions on the proposed theme, from 2018 to 2024. Searches were performed
using keywords in Portuguese and English with the Boolean operator "AND". In
addition to literature review, the collection of secondary data was conducted by the
Department of Health Informatics of the Unified Health System (DATASUS).
Results:The complex interaction among socioeconomic, environmental, and public
health factors, exacerbated by the COVID-19 pandemic, impacts the dissemination,
underreporting, and control of leishmaniasis, highlighting the urgent need for
integrated approaches and strengthening of health systems to effectively address
this neglected disease.

Conclusion: Therefore, it is concluded that the main causes may include reductions
or delays in notifications, which can lead to difficulties in differentiating diseases with
similar clinical presentations and even coinfections.
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1. INTRODUCTION

The World Health Organization defines neglected tropical diseases (NTDs) as a group of
infectious and non-infectious diseases caused by bacteria, viruses, fungi, helminths, and
protozoa that affect over 1 billion people mainly in tropical and subtropical regions in more
than 149 countries. Most affected individuals live in high-risk settings, lacking access to
basic sanitation, medical care, and specialized diagnosis, as they live on the fringes of
society in primarily underdeveloped and emerging countries [1].

Leishmaniasis is an NTD caused by the protozoan Leishmania sp., with approximately
700,000 to 1 million new cases annually. Its main clinical manifestation is" Visceral
Leishmaniasis (VL), transmitted by the vector of sandflies [2]. VL, commonly known as kala-
azar, is considered an endemic disease in more than 13 countries in the Americas; with.over
90% of cases potentially leading to the patient's death if not promptly and correctly treated

[3].

According to epidemiological data provided by SINAN, in 2022, Bahia had:70 confirmed
cases of Visceral Leishmaniasis, whereas in the previous 4 years;:.in 2018, this number was
four times higher (238). Additionally, the average number of gases of VL from 2018 to 2020
decreased from 6.67 cases to 3.33 cases in Feira de Santana compared to the period from
2020 to 2022. Therefore, it is important to trace the possible causes for this decline in the
number of confirmed cases of the parasitic disease in the city.

In 2021, Brazil reported the highest number of coronavirus deaths in Latin America, and the
Unified Health System (SUS) was heavily impacted-by the pandemic, as simultaneously,
other parasitic diseases, such as Leishmaniasis, both emerging and reemerging, were
present in Brazil due to its tropical climate and socioeconomic issues [4]. From 2020 until
April 2022, there were 1,839,594 confirmed cases of coronavirus disease in Bahia, with over
30 thousand deaths [5].

Therefore, it is important to trace the possible causes of the decline in the number of
hospitalization cases due to Leishmaniasis in recent years, the influence of the pandemic on
the notification of these cases, and the socioeconomic profile of the affected individuals in
Feira de Santana. The consequences of the COVID-19 pandemic on other diseases are a
pertinent issue for study; thus, it is necessary to understand the city's epidemiological profile
and the potential consequences of the pandemic in the coming years, considering that Feira
de Santana is the largest city in the interior of the Northeast Region, with significant
economic importance and population flow.

2. MATERIAL AND METHODS

The study was a exploratory-descriptive bibliographic study with a qualitative approach, and
these data were used for the elaboration of the scientific article. According to Gil [6],
bibliographic research is developed based on previously elaborated material, mainly
consisting of books and scientific articles, meaning it is the theoretical survey of a specific
subject based on information collected from different authors' reports on the topic.

A study is exploratory in nature when it involves bibliographic research, interviews with
individuals who have had (or have) practical experiences with the researched problem, and
analysis of examples that stimulate understanding. Its basic purpose is to develop, clarify,
and modify concepts and ideas for the formulation of subsequent approaches. Thus, this
type of study aims to provide greater knowledge for the researcher about the subject, so that



they can formulate more precise problems or create hypotheses that can be researched in
subsequent studies [6].

According to Gongalves [7], descriptive research records, analyzes, classifies, and interprets
the observed facts, often establishing relationships between them. Regarding the approach,
this study is qualitative. Minayo [8] describes qualitative research as one in which the
researcher's concern is not directed towards the quantitative profile of the data, but rather
towards the value of the information that can be collected, correlating phenomena and
variables with reality, in order to understand this experience in deeper dimensions,
encompassing creativity and directing towards the construction of scenarios and new
perspectives within the same reality.

Data collection was carried out through bibliographic research conducted, by searching
scientific productions on the proposed theme, from 2018 to 2024. The inclusion.criteria for
content selection were those published in full accordance with the theme, documents,
regulations, health entities' norms on the subject, articles published. in Portuguese and
English. Exclusion criteria included articles that were not relevant to the topic, duplicate
materials, incomplete materials, debates, reviews, thesis, dissertations, rabstracts, and
materials unavailable in full. Literature search was performed in the,following databases:
Latin American and Caribbean Literature in Health Sciences.(LILACS), Scientific Electronic
Library Online (SciELO), ScienceDirect, and PubMed. It is worth noting that the LILACS and
BDENF databases were consulted through the Virtual‘Health Library (BVS). Searches were
conducted using the Health Sciences Descriptors (DeCS) from the Regional Library of
Medicine (Bireme): Leishmaniasis, pandemic,and hospitalization, in Portuguese and
English, using the Boolean operator "AND", as‘'shown.in Table 1.

Table 1- Descriptors used in bibliographic data searching

DESCRIPTOR 01 DESCRIPTOR 02 | DESCRIPTOR 03

Leishmaniasis
MAIN TERM Pandemic Hospitalization

Infection, Leishmania
Infections, Leishmania
Leishmania Infection Pandemics Hospitalizations
Leishmania Infections
Leishmaniases

ALTERNATIVE
TERM

Source: own authorship

Following this selection, data analysis proceeded in three stages: first, the selected
keywords were searched together in the databases described in the flowchart (Figure 1),
where the researcher selects and evaluates articles based on the title; the second stage will



involve reading the abstracts only with the articles that were selected based on the title, and
a thorough reading of the text, meaning a meticulous and repeated review of all collected
data, ensuring that the chosen studies address the content in its entirety; and the third stage
will involve constructing categories for better data analysis through objective questions that
guide the research.

At the end of the third stage, the categories of articles were organized into a table with the
research objectives, which was filled with information obtained from the articles' readings,
preserving all citations. To align with the results obtained from the review, the search for
statistical data in Feira de Santana was conducted with the intention of investigating the
pattern present in the literature.

The data on hospitalizations due to Leishmaniasis included in the results;were obtained
through the Notifiable Diseases Information System (SINAN), via the digital platform of the
Department of Health Informatics of the Unified Health System (DATASUS); linked to the
Ministry of Health (MS), on January 25, 2024, through the "hospital morbidity of SUS - 2018
to 2024" item, accessed via the TabNet tabulation tool [9].

Figure 1 - Flowchart of the research strategy.
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3. RESULTS AND DISCUSSION

Leishmaniasis, a parasitic disease affecting millions worldwide, reflects the complex
interaction between socioeconomic and environmental factors. Population impoverishment,
lack of urban planning, population migration, and precarious living conditions, for example,
significantly contribute to the disease's spread. Additionally, abrupt climate changes tend to
worsen this scenario, creating an environment conducive to vector proliferation [10,11].

Another characteristic that negatively contributes to the aggravation of this scenario is
underreporting, representing a significant challenge for understanding its_full incidence and
developing effective control strategies. Inadequate surveillance systems;-and‘lack of
preparedness among healthcare professionals and the community, contribute to this
underreporting, undermining public health efforts [12, 13].

The COVID-19 pandemic has further exacerbated the situation -of, neglected tropical
diseases, including leishmaniasis. Existing medical neglect and global disparities were
intensified, resulting in delays in healthcare services, unmet demands, and underreporting,
especially in developing nations like Brazil [14, 15].

Given this scenario, it is important to adopt integrated approaches that consider not only
medical aspects but also socioeconomic, environmental, and cultural factors. This requires a
renewed commitment to strengthening health systems, promoting sustainable development,
and mitigating social inequalities to effectively address leishmaniasis and other neglected
tropical diseases [1, 2].

According to the data collected inithe present study, in addition to social, health, and access
disparities, along with other socioeconomic factors, medical aspects exacerbated primarily
due to quarantine measures implemented during the COVID-19 pandemic, significantly
increased the underreporting. of vector-borne diseases such as Leishmaniasis. This occurs
due to the prioritization of governmental investments in the new viral illness (such as vaccine
production, ICU beds, production of diagnostic test kits, production of PPE), while parasitic
diseases have faced neglect'from the medical community. It is worth noting that the COVID-
19 pandemic directly impacted health services and field actions, as surveillance and vector
control activities for Leishmaniasis were not carried out as recommended by the Ministry of
Health through the Leishmaniasis Surveillance and Control Manual [9, 16].

According.to the Epidemiological Bulletin of the Americas, by the Pan American Health
Organization, (PAHO), a comparison between the years 2020 and 2022 (pre and post
COVID-19 pandemic) showed a reduction in reported cases in the post-pandemic period,
which'eonsequently explains the reduction in hospitalizations and delays in notifications and
underreporting. In 2020, 16,432 cases were reported among the types of Cutaneous,
Mucosal, and Unspecified Leishmaniasis. However, in 2022, after the pandemic period,
there were 12,878 cases reported between Cutaneous and Mucosal Leishmaniasis.

It is evident that the COVID-19 pandemic has resulted in a significant diversion of health
resources, especially in peripheral and developing countries, where healthcare systems
were already fragile and fraught with challenges. Consequently, the management of
Leishmaniasis was severely affected, with resources redirected to deal with the COVID-19
emergency, resulting in a lack of funding and attention to other neglected diseases [17, 24].



Additionally, surveillance and monitoring strategies for Leishmaniasis control were
weakened during the pandemic period, leading to underreporting and delays in diagnosis
and treatment of cases [10].

With the interruption of preventive measures and vector-borne disease control programs,
there has been a significant decrease in the incidence of new cases of Leishmaniasis [1].
This interruption also resulted in diagnostic errors due to symptom similarity with COVID-19
and increased mortality from the parasitic disease due to the reduction in vector control tools
[18].

Underreporting of Leishmaniasis cases was already a concern before the pandemic due to
issues related to poor management, healthcare delivery, and delayed diagnosis:.However,
the situation worsened further during the pandemic, reinforcing Leishmaniasis' status as a
neglected disease [15]. Additionally, the pandemic's impact was observed.in the-decrease in
hospitalizations for Visceral Leishmaniasis and the reduction in Cutaneous Leishmaniasis
cases, resulting in a significant decline in case reporting compared to.previous years [19].

Amid the challenges faced, it is necessary to maintain Leishmaniasis surveillance and
control measures, even during and after the pandemic, togprevent:setbacks in progress
achieved and mitigate the indirect effects of COVID-19. Resumption of preventive measures
and control programs is essential to ensure progress in,combating Leishmaniasis and other
neglected diseases while addressing the COVID-19 pandemic [20].

The strain on the healthcare system caused by the COVID-19 pandemic was intensified with
the simultaneous emergence of seasonal diseases. . The system's collapse occurs due to the
excess of severe patients compared to the number of available beds due to these diseases.
Compared to the average hospitalizations over the three years prior to the pandemic (Graph
1), the reduction in notifications resulted. in./decreased hospitalizations for Visceral
Leishmaniasis. Another factor leading to underreporting of febrile infectious diseases is
coinfections. Parasitic diseases with symptoms similar to COVID-19 can lead to differential
death notification and exacerbate the patient's clinical condition, as distinct pathologies can
worsen the immune response against COVID-19. These underreportings resulted in
decreased hospitalization rates and increased mortality rates [3].



Graph 1 - Hospitalization cases due to Leishmaniasis from 2008 to 2023 in Feira de
Santana, Bahia.
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Despite the reduction in leishmaniasis cases, there has been an increase in the mortality
rate from the parasitic disease because thetransmission rate has increased due to the
decrease in vector control tools, leading to more severe infections and hospitalizations. Due
to underreporting or delayed reporting, the SUS-Hospital Information System (SIH-SUS)
does not include all hospitalizations anddeaths that occur in Brazil, making secondary data
limited [18, 27].

The insufficient funding and attention dedicated to neglected diseases, such as
Leishmaniasis, result from a significant diversion of public health resources for COVID-19
control in underdeveloped *and emerging countries. This diversion has increased
underreporting, delays;. and diagnostic and therapeutic errors, as well as reducing disease
monitoring,.sutveillance, and control [21, 26].

As a consequence, a decrease in hospitalization cases due to Leishmaniasis has been
observed in.several regions worldwide, meaning fewer clinical suspicions of the disease are
oceurring. The reductions in hospitalizations may result from failure to differentiate febrile
illnesses, such as COVID-19 and Leishmaniasis, which can simultaneously affect the same
patient. Additionally, the possibility of co-infection increases the risk of only one disease
being reported, explaining the reduction in hospitalizations [22, 23, 25].

As shown in the table (Table 2) available in the Epidemiology and Morbidity section,
presented in Hospital Morbidity of the Hospital Information System of the Unified Health
System (SIH/SUS), on the website of the SUS Informatics Department (DATASUS),
hospitalizations for Leishmaniasis from January 2018 to January 2024, for the age group of
15-80 years and older (adult population), in the municipality of Feira de Santana, totaled 27,
with only seven cases occurring after the COVID-19 pandemic in three years (2021-2023).



Before the pandemic period, the average was six hospitalizations per year. The age group of
30 to 39 years had the most hospitalizations, with the majority of cases occurring before the
pandemic period. After the pandemic (2022-2023), in addition to the reduction in
hospitalizations, the age groups recorded varied from 15-19 years and 30-39 years, as
shown in the graph below (Graph 2). The investigated diseases were grouped according to
the International Classification of Diseases (ICD-10), including Visceral Leishmaniasis,
Cutaneous Leishmaniasis, Mucocutaneous Leishmaniasis, and Unspecified Leishmaniasis.
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Table 2 - Deaths from Leishmaniasis by age group from January 2018 to January 2024 in
Feira de Santana, Bahia, Brazil

19t019 201029 30to 39 401049 50to 59 6G0to B9 7O0to 79

;?Oage?sfsmg years old years old years old years old years old years old  years old okl
TOTAL 5 4 6 3 5 2 2 27
2018 1 3 1 - 1 - 1 7
2018 1 - 1 2 - 1 1 6
2020 2 1 2 1 1 - - 7
2021 - - 1 Z 3 1 - 5
2022 - - 1 - - - - 1
2023 1 - = = = = = 1

Source: Ministry of Health - Hospital Information System of the Unified Health System
(SIH/SUS)

4. CONCLUSION

Before the COVID-19 pandemic, Feira de Santana, like other endemic areas, faced
challenges with leishmaniasis. The disease was a public health concern in the region, with
frequent cases reported among humans and animals. Health authorities were involved in
control and prevention programs, such as combating the vector. However, the disease has
always been considered neglected by epidemiologists in the region, as it was never
properly controlled by public health promotion mechanisms, such as basic sanitation in the
city's peripheral areas, which has always been neglected by public authorities. In
conclusion, this study fulfills the objective of presenting the profile of post-pandemic
hospitalizations, discussing that the main causes may be reductions or delays in
notifications, which can lead to difficulties in differentiating diseases with similar clinical
presentations and even co-infections.

ACKNOWLEDGEMENTS

Acknowledgment to the Higher Education Unit of Feira de Santana (UNEF) for supporting its
students in.the publication of this work.



REFERENCES

1- SHAMS, M. et al. Reallltime impact of COVID[119 pandemic on cutaneous leishmaniasis
case finding and strategic planning, preventive interventions, control and epidemiology in a
region with a high burden of cutaneous leishmaniasis and COVID[119: A cross[]sectional
descriptive study based on registry data in llam{lran. Health science reports, v. 6, n. 8, 1
ago. 2023.

2- VUITIKA, L. et al. Vaccines against Emerging and Neglected Infectious Diseases: An
Overview. Vaccines, v. 10, n. 9, p. 1385, 25 ago. 2022.

3- RIJAL, S. et al. Eliminating visceral leishmaniasis in South Asia: the road ahead. BMJ, v.
364, 22 jan. 2019.

4- SANTOS, G. C. DE A,; MARIANO, S. M. B.; SILVA, J. B. N. F. COVID-19 and the
incidence of neglected tropical diseases: reflections from pandemic times. ABCS Health
Sciences, v. 46, n. 1, p. e021102, 8 mar. 2021.

5- BAHIA. Secretaria de Saude. Boletim Epidemiolégico COVID-19 Bahia n° 13. 2024.
Disponivel em: https://www.saude.ba.gov.br/wp-content/uploads/2024/04/Semana-
Epidemiologica-13_Boletim-Infografico_01-04-2024-1.pdf. Acesso em: 06 maio 2024.

6- GIL, Antonio Carlos. COMO ELABORAR PROJETOS DE PESQUISA . 7. ed. [s.l.]: Atlas,
2022.

7- GONCALVES, Horténcia de Abreu. Manual de metodologia da pesquisa cientifica. 3. ed.
S&o Paulo: Avercamp, 2023.

8- MINAYO, Maria Cecilia de Souza. Pesquisa Social: teoria, método e criatividade. 26. ed.
Séo Paulo: Editora Vozes, 2007.

9- MINISTERIO; SAUDE. Manual de Vigilancia e Controle da Leishmaniose Visceral- 1a ed.
Série A. Brasilia- DF, 2006. Editora MS. Disponivel em:
<https://bvsms.saude.gov.br/bvs/publicacoes/manual_vigilancia_controle_leishmaniose_visc
eral.pdf>. 8 abr. 2024.

10- SILVEIRA, J. R. S. et al. Impact of the COVID-19 Pandemic Surveillance of Visceral
Leishmaniasis in Brazil: An Ecological Study. Infectious Disease Reports, v. 16, n. 1, p. 116—
127, 9 fev. 2024.

11- UWISHEMA, O. et al. Leishmaniasis control in the light of the COVID-19 pandemic in
Africa. Annals of Medicine and Surgery, v. 80, n. 1, p. 104263, ago. 2022.

12- NUMAN, M. et al. Evaluation of Household Preparedness and Risk Factors for
Cutaneous Leishmaniasis (CL) Using the Community Assessment for Public Health
Emergency Response (CASPER) Method in Pakistan. International Journal of
Environmental Research and Public Health, v. 19, n. 9, p. 5068, 21 abr. 2022.

13- LONGONI, S. S. et al. Monoclonal Antibodies for Protozoan Infections: A Future Reality
or a Utopic Idea? Frontiers in Medicine, v. 8, n. 1, 12 out. 2021.



14- TILLI, M. et al. Neglected tropical diseases in non-endemic countries in the era of
COVID-19 pandemic: the great forgotten. Journal of Travel Medicine, v. 1, n. 1, 24 set. 2020.

15- OLIVEIRA, R. DE S. et al. Impacto da COVID-19 no registro de casos de leishmaniose
tegumentar no Maranhdo, Brasil. Revista de Epidemiologia e Controle de Infec¢éo, v. 13, n.
3, 11 nov. 2023.

16- SAUDE, O. P.-A. DA. Leishmanioses: Informe Epidemioldgico das Américas, No. 12
(Dezembro 2023). 1,v. 1, n. 1, 12 dez. 2023.

17- SHOMIK MARUF et al. Assessment of treatment outcomes of visceral leishmaniasis
(VL) treated cases and impact of COVID-19 on VL Management and Control Services in
Bangladesh. Journal of Infection and Public Health, v. 16, n. 11, p. 1716-1721, 1 nov. 2023.

18- DIAS, N. L. C.; FACCINI-MARTINEZ, A. A.; OLIVEIRA, S. V. DE. Andlise das
internacdes e da mortalidade por doencas febris, infecciosas e parasitarias durante a
pandemia da COVID-19 no Brasil. 1, v. 1, n. 1, 24 nov. 2020.

19- SAUDE, O. P.-A. DA. Leishmanioses: Informe epidemiol6gico das Américas. No 11
(Dezembro de 2022). Leishmaniases: Epidemiological Report of the Americas;, v. 1, n. 1, 8
dez. 2022.

20- SAUDE, O. P.-A. DA. Leishmanioses: Informe Epidemiol6gico das Américas, No. 10
(Dezembro 2021). 1,v. 1, n. 1, 15 dez. 2021.

21- CARDONALIOSPINA, J. A; ARTEAGALILIVIAS, K.; VILLAMILIGOMEZ, W. E.;
PEREZ[IDIAZ, C. E.; KATTERINE BONILLALJALDANA, D.; MONDRAGONLICARDONA, A_;
SOLARTE[/PORTILLA, M.; MARTINEZ, E.; MILLANJONATE, J.; LOPEZLIMEDINA, E.;
LOPEZ, P.; NAVARRO, J. PEREZIGARCIA, L.; MOGOLLONIRODRIGUEZ, E,;
RODRIGUEZ IMORALES, A. J.; PANIZLMONDOLFI, A. Dengue and COVID[19,
overlapping epidemics? An analysis from Colombia. Journal of Medical Virology, v. 93, n. 1,
p. 522-527, 11 jul. 2020.

22- AMIMO, F; LAMBERT, B & MAGIT, A. What does the COVID-19 pandemic mean for
HIV, tuberculosis, and malaria control?. Trop Med Health, v. 48, n 32, maio, 2020.

23- BORLASE, A. et al. Evaluating and mitigating the potential indirect effect of COVID-19
on control programmes for seven neglected tropical diseases: a modelling study. The Lancet
Global Health, v. 10, n. 11, p. e1600-e1611, 1 nov. 2022.

24- FATEMEH NEMATI ZARGARAN et al. Co-infection of COVID-19 and parasitic diseases:
A systematic review. Elsevier, v. 21, n. 1, p. €00299—e00299, 1 maio 2023.

25- MAYILSAMY, M. et al. Impact of COVID 19 Lockdown during 2020 on the occurrence of
Vector-Borne Diseases in India. Journal of Vector Borne Diseases, v. 0, n. 0, p. 0, 2022.

26- LI, H.-Y. et al. Advances in detection of infectious agents by aptamer-based
technologies. Emerging Microbes & Infections, v. 9, n. 1, p. 1671-1681, 1 jan. 2020.

27- LE RUTTE, E. A. et al. Modelling the impact of COVID-19-related programme
interruptions on visceral leishmaniasis in India. Transactions of The Royal Society of
Tropical Medicine and Hygiene, v. 115, n. 3, p. 229-235, 13 fev. 2021.



28- Topno RK, Dikhit MR, Kumar M, Madhukar ., Agrawal K, Ali V, Sahoo GC, Kumar R,
Sinha S, Kumar R, Bhawana ., Pandey K, Das VNR, Das P. Post Kala-Azar Dermal
Leishmaniasis Following Treatment with 10 mg/kg of Single Dose AmBisome for Visceral
Leishmaniasis in Bihar, India. Int. J. Trop. Dis. Health. [Internet]. 2020 Dec. 11 [cited 2024
May 21];41(19):28-33. Available from:
https://journalijtdh.com/index.php/IJTDH/article/view/1067

29-Sajad P, Rather S, Hassan I, Qureshi W. Primary Lip Leishmaniasis-Report of 4 Cases
from a Non-endemic Region of Kashmir Valley of North India and Review of Literature. J.
Adv. Med. Med. Res. [Internet]. 2017 Oct. 4 [cited 2024 May 21];24(1):1-5. Available from:
https://www.journaljammr.com/index.php/JAMMR/article/view/2927

30-Steverding D. The history of leishmaniasis. Parasites & vectors. 2017 Dec;10:1-0.



