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The consequences of the Sars-CoV-2 pandemic on medical education in the fight against
leprosy

As consequéncias da pandemia de Sars-CoV-2 sobre a educagdo médica no combate a
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ABSTRACT

Background and objectives: Leprosy is an infectious disease in which early diagnosis is a
decisive factor in preventing impairment and disabilities. This study sought to analyze the
panorama of leprosy between 2016 and 2021 in the state of Rio Grande do Sul, revealing the
importance of medical education in the context of Neglected Tropical Diseases during the Sars-
CoV-2 pandemic. Methods: Cross-sectional study using the database of the State Health
Surveillance Center of Rio Grande do Sul. Data collection included leprosy data in individuals
living in the state of Rio Grande do Sul (RS), from 2016 to 2021. The variables analyzed were
confirmed cases of leprosy, reported cases, number of cases regarding the operational
classifications of leprosy, the therapeutic regimen and the number of cases according to the
degrees of physical disability. Results: In the analyzed period, 725 cases of leprosy were
confirmed, 70% in 2016, 2017 and 2018. Of the total number of cases, 88% were the
multibacillary form of the disease, 50% had some degree of physical disability at the time
diagnosis and 80% performed the standard therapeutic regimen. Conclusion: There is a delay
in the diagnosis of leprosy and there is underdiagnosis of the disease in the state of Rio Grande
do Sul, which highlights the need to reaffirm educational practices on mycobacteriosis.
Descriptors: Neglected Tropical Diseases. Leprosy. Diagnostic Errors. Medical Education.
Research on Health Care Provision.

RESUMO


mailto:henriqueziembowicz@gmail.com

Justificativa e objetivos: A hanseniase € uma doenca infectocontagiosa na qual o diagndstico
precoce € fator decisivo para prevenir incapacidade e deficiéncias. O presente estudo buscou
analisar o panorama da hanseniase entre os anos de 2016 e 2021 no estado do Rio Grande do
Sul, desvelando a importancia da educacdo medica no contexto das Doencas Tropicais
Negligenciadas durante a pandemia da Sars-CoV-2. Métodos: Estudo transversal por meio da
base de dados do Centro Estadual de Vigilancia em Sadde do Rio Grande do Sul. Na coleta de
dados, foram incluidos os dados de hanseniase em individuos residentes do estado do Rio
Grande do Sul (RS), no periodo de 2016 a 2021. As variaveis analisadas foram 0s casos
confirmados de hanseniase, os casos notificados, 0 nimero de casos quanto as classificacGes
operacionais de hanseniase, 0 esquema terapéutico e o niumero de casos de acordo com 0s graus
de incapacidade fisica. Resultados: No periodo analisado, foram confirmados 725 casos de
hanseniase, sendo 70% nos anos de 2016, 2017 e 2018. Do numero total de casos, 88% eram a
forma multibacilar da doenga, 50% apresentaram algum grau de incapacidade fisica no
momento do diagnostico e 80% realizaram o esquema terapéutico padrdo. Conclusdo: Existe
atraso no diagnostico de hanseniase e ha subdiagnéstico da doenga no estado do Rio Grande do
Sul, o que evidencia a necessidade de reafirmacdo das praticas educacionais sobre a
micobacteriose.

Descritores: Doencas Tropicais Negligenciadas. Hanseniase. Erros de Diagnostico. Educacéo
Médica. Pesquisa sobre Prestacao de Cuidados de Saude.

RESUMEN

Justificacion y objetivos: La lepra es una enfermedad infecciosa en la que el diagnostico
precoz es un factor decisivo para prevenir la incapacidad y las discapacidades. Este estudio
buscé analizar el panorama de la lepra entre 2016 y 2021 en el estado de Rio Grande do Sul y
develar la importancia de la educacion médica en el contexto de las Enfermedades Tropicales
Desatendidas durante la pandemia Sars-CoV-2. Métodos: Estudio transversal con datos del
Centro Estatal de Vigilancia en Salud de Rio Grande do Sul. La recoleccién de datos incluy6
datos sobre lepra en individuos residentes en el estado de Rio Grande do Sul (RS), de 2016 a
2021. Las variables analizadas fueron casos confirmados de lepra, casos notificados, el numero
de casos en términos de clasificaciones operativas de lepra, el esquema terapéutico y el nimero
de casos segun los grados de discapacidad fisica. Resultados: En el periodo analizado se
confirmaron 725 casos de lepra, 70% en los afios 2016, 2017 y 2018. Del total de casos, 88%
fueron la forma multibacilar de la enfermedad, 50% tenian algun grado de discapacidad fisica
en el momento del diagnostico y el 80% realizo el régimen terapéutico padron. Conclusiones:
Hay un retraso en el diagndstico de la lepra y hay un infradiagndstico de la enfermedad en el
estado de Rio Grande do Sul: lo que pone de relieve la necesidad de reafirmar las practicas
educativas sobre micobacteriosis.

Palabras clave: Enfermedades Desatendidas. Lepra. Errores Diagndsticos. Educacion
Médica. Investigacion sobre Servicios de Salud.

INTRODUCTION

Leprosy is an infectious, granulomatous and chronic disease caused by the bacillus
Mycobacterium leprae, an intracytoplasmic etiologic agent that affects macrophages and
Schwann cells. Predominantly, it presents cutaneous manifestations, in the peripheral nerves,
in the mucosa of the upper respiratory tract, which can result in neuropathy and associated long-
term consequences. It is transmitted through respiratory droplets in the air during contact with

untreated patients. Depending on the number of skin lesions, they are classified as



paucibacillary (PB) or multibacillary (MB) - operational classification used in the national
territory.? The classification may vary according to other criteria used, such as the number of
skin lesions, the presence of neuropathy and bacilli in the skin biopsy.?® As it is a curable
disease, treatment in early stages can prevent impairment, disabilities and stigma caused by
morbidity.

Reducing the burden of the disease is promoted through early diagnosis and
comprehensive treatment with multidrug therapy (MDT). The therapeutic standard involves the
drugs Rifampicin, Clofazimine and Dapsone, and the duration of treatment depends on the type
of leprosy and the dose depends on the patient's age. The most effective measures to combat
leprosy include vaccination and/or the use of prophylactic antibiotics among exposed people as
a preventive form of care,?® although chemoprophylaxis is not yet in effect in Brazil.

Recent articles demonstrate the persistence of the incidence of infection: new cases
continue to occur, especially in caregivers of institutionalized people, which persist despite the
elimination of leprosy as a public health problem — a goal defined by the WHO of reaching a
point prevalence below 1 case per 10000 inhabitants.*® In 2016, more than 200 000 new cases
of leprosy were reported. Annually, 210 000 new cases are reported worldwide, of which 15
000 are in children.? Based on the 178 371 cases at the end of 2019, the prevalence corresponds
to 22.9 per million people.l® About 3 to 4 million people have already been healed but have
some degree of disability. India, Brazil and Indonesia have, among populous countries, the
highest incidences, * representing 81% of new confirmed cases globally. In this scenario, 8.8%
of notifications (18 869 patients) were, in 2014, of children detected.® More than 2000 patients
diagnosed that year had visible deformities caused by leprosy.

Thus, It is noted that early diagnosis and treatment are crucial to mitigate the Global
Burden of leprosy. Neglected Tropical Diseases (NTDs) are a set of 20 diseases, including
leprosy, that affect more than 1 billion people, with devastating socioeconomic consequences
and health impacts.!®? NTDs are major causes of morbidity, disability, and mortality in
populations. poor and vulnerable in several countries around the world, including Brazil 3#*°

Furthermore, in the context of the Sars-CoV-2 pandemic, the quality of education was
negatively affected, with implications for medical education and reflections on the skills needed
for proper management in the face of a clinical suspicion of the condition.’® In Rio Grande do
Sul, similar results are expected with regard to medical education. Therefore, this study sought
to analyze the current panorama of the disease between 2016 and 2021 in Rio Grande do Sul in

order to unveil the importance of medical education in the context of NTDs during the Sars-



CoV-2 pandemic, through analysis based on a secondary database in view of the epidemiology
of leprosy in this Brazilian state.

METHODS

This is an observational, retrospective study with a quantitative approach. For this study,
public, freely accessible data were used, collected on the website of the State Health
Surveillance Center of Rio Grande do Sul (RS), in the area of epidemiological surveillance
tabulations. With regard to updating data from the Notifiable Diseases Information System
(SinanNet), the last changes were inserted on July 8, 2021, corresponding to the partial numbers
of the year in question, with the analysis carried out at from the weighting of this addendum.

Thus, confirmed cases of leprosy in individuals living in the state of Rio Grande do Sul
(RS) were analyzed, from 2016 to 2021. In addition, notifications of leprosy cases (confirmed
and discarded) in people living in the state, from 2016 to 2021, were analyzed. Subsequently, a
guantitative comparison was made between confirmed and discarded cases, in order to measure
possible diagnostic errors. According to the same criteria, the analysis was extended to the
prevalence of operational classifications of leprosy in paucibacillary and multibacillary and to
the prevalence of degrees of physical disability, in order to explore the early diagnosis and the
effectiveness of epidemiological control activities of the pathology. This writing did not need
to be analyzed by the research ethics committee, since it uses publicly accessible data, as stated
in resolution No. 510 of April 7, 2016 held by the plenary of the national health council at its
fifty-ninth extraordinary meeting.

RESULTS

From the analysis of the number of reported cases in people living in the state of Rio
Grande do Sul, which include confirmed and discarded cases, it is observed that, of the 768
reported cases, 725 were confirmed, which represents a proportion of 94% of the sample of
cases reported as being confirmed for leprosy (Table 1). In total numbers of reported cases, 153
occurred in 2016, 170 in 2017, 184 in 2018, 147 in 2019, 82 in 2020 and 32 up to July 2021.
Of the confirmed cases, 70% occurred in the first three years analyzed. The number of
confirmed diagnoses started to decrease in 2018, which presented 185 confirmations, while
2019, 2020 and 2021 presented, respectively, 112, 78 and 27 cases diagnosed as leprosy.



Table 1. New cases of leprosy notified and confirmed (frequency of diagnosis) according to the year of
notification on SinanNet in the state of Rio Grande do Sul, from 2016 to 2021.

Notification year Notification/Diagnostic frequency
TOTAL 768/725
2016 153/150
2017 170/173
2018 184/185
2019 147/112
2020 82/78
2021 32/27

Regarding the classification of the type of leprosy, MB was the most frequent, totaling
639 cases, which corresponds to about 88% of the sample of confirmed cases, while PB was
responsible for the remaining 12% (Table 2). Regarding the therapeutic regimen used in this
period, MDT was used in about 80% of the cases diagnosed with MB and PB leprosy, lasting
12 months and 6 months, respectively. Other substitutive treatment regimens were used in 128
cases, corresponding to 17.6% of diagnosed cases. The remaining percentage corresponds to

cases classified by SinanNet as not informed, ignored or blank (Table 3).

Table 2. Confirmed cases reported according to current operational classification on SinanNet in the state of Rio
Grande do Sul, from 2016 to 2021.

Diagnostic year Paucibacillary Multibacillary Total

TOTAL 84 639 723
2016 12 137 149
2017 17 156 173
2018 17 168 185
2019 20 91 111
2020 12 66 78
2021 6 21 27

Table 3. Confirmed cases reported according to current therapy regarding the year of diagnosis on SinanNet in
the state of Rio Grande do Sul, from 2016 to 2021.



Diagnostic year Blank Grade Gradel Gradell Not rated Total

Zero
/lgn
TOTAL 45 274 207 156 43 725
2016 7 52 58 24 9 150
2017 7 68 51 37 10 173
2018 6 80 43 45 11 185
2019 10 42 29 25 6 112
2020 10 25 18 19 6 78
2021 5 7 8 6 1 27

Table 4. Confirmed cases notified according to disability assessment regarding the year of notification on
SinanNet in the state of Rio Grande do Sul, from 2016 to 2021.

Diagnostic year Blank/Ign MDT/PB MDT/MB Substitute Schemes Total
6 doses 12 doses
TOTAL 15 68 514 128 725
2016 1 12 110 27 150
2017 5 10 125 33 173
2018 1 15 131 38 185
2019 4 19 74 15 112
2020 3 7 57 11 78
2021 1 5 17 4 27

In the classification according to the Degree of Physical Disability (DPD), which can
be used as an epidemiological indicator of the precocity of diagnoses, of the total of 725 new
cases of leprosy diagnosed, reported on Sinan and confirmed, 637 were evaluated regarding the
DPD, at the time of the diagnosis, meaning 87.9%. Of the 637 evaluated, 274 (43%) were Grade
0, 207 patients (32.5%) were Grade 1 and 156 (24.5%) were Grade 2. Therefore, 57% of the
evaluated cases already had disability or deformity at the time of the diagnosis. Of the patients,
88 (12.1%) were not evaluated (Table 4).

DISCUSSION

This study found that, in the state of Rio Grande do Sul, there is evidence of
underdiagnosis and delay in the diagnosis of leprosy, as evidenced in other similar studies.*11°
This is indicative of the predominance of multibacillary forms and with DPD in a federative
unit with low prevalence, compared to national levels.}*® These indicators make it possible to

understand that medical education on the knowledge of leprosy, a disease in which clinical



assessment is crucial, is fundamental for epidemiological control in the area addressed, allowing
us to consider that in the Sars-CoV-2 pandemic, education was negatively affected, with
repercussions on medical training and reflections on the skills necessary for proper management
in the face of a suspicion situation. Therefore, it is necessary to understand the consequences
of the pandemic in maintaining the neglected character of the disease.

The diagnosis of leprosy is made when the patient has at least one of three cardinal
signs: definite loss of sensation in an area of whitish (hypopigmented) or reddened skin, a
thickened/enlarged peripheral nerve with loss of sensation, or the presence of alcohol-acid
bacilli resistant in intradermal smears.® Thus, a qualified clinical examination, a consequence
of a good medical education, is crucial for an accurate and early diagnosis.

The southern region of Brazil has a high concentration of errors in the diagnosis of
leprosy.** This fact can be explained by the low number of cases and the high proportion of
patients with disabilities, also related to late diagnosis. Still on this analysis, it should be noted
that the state follows the reduction in the detection coefficient of new cases in the South region,
with a decrease of 59.74% between 2005 and 2015.%¢ In addition, the decrease in diagnoses in
Rio Grande do Sul, since 2018, it makes leprosy less prevalent in the state, which requires a
limited number of specialized professionals and centralization of services, favoring more
diagnostic errors.

From this perspective, a study carried out in three large leprosy treatment centers in
Brazil showed that 42.6% of patients reported an error in diagnosis, reinforcing, once again, the
importance of approaching this topic during medical training. Even if the incidence of cases
decreases, there must be attention and preparation, especially in endemic regions, since there is
a tendency for professionals to neglect low-prevalence pathologies.!’

The analysis of data on the DPD classification of diagnosed patients shows that 57%
had Grade 1 or Grade 2 of motor/neurological disability, that is, half of the diagnosed patients
manifested loss of protective sensitivity and/or visible deformity as a result of neural injury
and/or blindness. This indicates that these diagnoses were carried out in more advanced stages,
indicating failure of practices that advocate interruption in the transmission chain.5°

This study found that 94% of the sample of reported cases were confirmed for leprosy
— of the 768 reported cases, 725 were confirmed —, a fact that reveals great accuracy of
diagnoses in the face of suspicion. In other words, the profile of multibacillary and disabled
patients facilitates diagnostic confirmation. However, it indicates failure in early diagnosis.

A limitation of this study was the use of a secondary database, which was collected

through the Notifiable Diseases Information System (Sinan). The tool allows a broad analysis



of the epidemiological data of the disease. However, it restricts the individual analysis of the
patients, limiting the analysis of the differential diagnoses and the causes of misdiagnosis,®
which would make it possible to broaden the understanding of the problem faced. In addition,
the data corresponding to the year 2021 are partial and do not reveal the exact situation of the
year in question. However, the information analyzed did not change the objective of the work,
and it is still possible to adequately understand the repercussions of the pandemic on medical
education in the fight against leprosy.

It is essential that Primary Health Care professionals are trained, in order to enable an
adequate and fast management of symptomatic patients and, when necessary, make the correct
referral to a specialist. Thus, medical education is a strong ally in the fight against leprosy
neglect, as it provides understanding and security in confirming the diagnosis, especially in

cases of complex or poorly elucidating symptoms.+1°

REFERENCES

1. Kundakci N, Erdem C. Leprosy: A great imitator. Clin Dermatol. 2019;37(3):200-12.
https://doi.org/10.1016/j.clindermatol.2019.01.002

2. Ministério da Saude (BR). Secretaria de Vigilancia em Saude. Departamento de
Vigilancia das Doencas Transmissiveis. Guia pratico sobre a hanseniase. 2017. 68p.
http://bvsms.saude.gov.br/bvs/publicacoes/guia_pratico__hanseniase.pdf

3. OMS. Diretrizes para o diagnostico, tratamento e prevencdo da hanseniase. Organ Mund
da Sadde. 2019. https://apps.who.int/iris/handle/10665/274127

4. Martins-Melo FR, Carneiro M, Ramos AN, et al. The burden of Neglected Tropical
Diseases in Brazil, 1990-2016: A subnational analysis from the Global Burden of
Disease  Study  2016. PLoS Negl  Trop Dis. 2018;12(6):1-24.
https://doi.org/10.1371/journal.pntd.0006559

5. Teixeira CSS, Pescarini JM, Alves FJO, et al. Incidence of and Factors Associated with
Leprosy among Household Contacts of Patients with Leprosy in Brazil. JAMA
Dermatology. 2020;156(6):640-8.10. https://doi.org/1001/jamadermatol.2020.0653

6. OMS. Rumo a zero hanseniase Rumo a zero hanseniase Estratégia Global de Hanseniase.
2021;1-30. https://www.who.int/pt/publications/i/item/9789290228509

7. WHO. Ending the neglect to attain the Sustainable Development Goals: a road map for
neglected tropical diseases 2021-2030. 2021;:
https://apps.who.int/iris/rest/bitstreams/1277958/retrieve

8. Foss NT, Motta ACF. Leprosy, a neglected disease that causes a wide variety of clinical
conditions in tropical countries. Mem Inst Oswaldo Cruz. 2012;107(SUPPL.1):28-33.
https://doi.org/10.1590/S0102-311X2011001000020



https://doi.org/10.1016/j.clindermatol.2019.01.002
http://bvsms.saude.gov.br/bvs/publicacoes/guia_pratico_
https://apps.who.int/iris/handle/10665/274127.
https://doi.org/10.1590/S0102-311X2011001000020
https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0006559
https://doi.org/10.1590/S0102-311X2011001000020
https://jamanetwork.com/journals/jamadermatology/fullarticle/2764604
https://www.who.int/pt/publications/i/item/9789290228509
https://apps.who.int/iris/rest/bitstreams/1277958/retrieve
about:blank
https://doi.org/10.1590/S0102-311X2011001000020

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Leon KE, Jacob JT, Franco-Paredes C, et al. Delayed diagnosis, leprosy reactions, and
nerve injury among individuals with Hansen’s disease seen at a United States clinic.
Open Forum Infect Dis. 2016;3(2):1-4. https://doi.org/10.1093/ofid/ofw063

WHO. Estratégia Global para Hanseniase 2016-2020. Estratégia Global para Hanseniase
2016-2020. 2016. 1-23 p.
http://apps.who.int/iris/bitstream/10665/208824/8/9789290225201-Portuguese.pdf

Fischer M. Leprosy — an overview of clinical features, diagnosis, and treatment. JDDG -
J Ger Soc Dermatology. 2017;15(8):801-27. https://doi.org/10.1111/ddg.13301

WHO. Ending the neglect to attain the Sustainable Development Goals: a road map for
neglected tropical diseases 2021-2030. 2021.
https://apps.who.int/iris/rest/bitstreams/1277958/retrieve

Kaul V, Moraes AG De, Khateeb D, et al. Medical Education During the COVID-19
Pandemic. Chest. 2021;159(5):1949-60. https://doi.org/10.1016/j.chest.2020.12.026

Neves KVRN, Nobre ML, Machado LMG, et al. Misdiagnosis ofleprosy in Brazil in the
period 2003 - 2017: spatial pattern and associated factors. Acta Trop. 2021;215:105791.
https://doi.org/10.1016/j.actatropica.2020.105791

Carneiro M, Possuelo LG, Valim ARM. Neuropatia por hanseniase: atraso no diagnostico
ou um diagnostico dificil? Leprosy neuropathy: delayed diagnosis or a difficult
diagnosis? Cad Saude Publica. 2011;27(10):2070. https://doi.org/10.1590/S0102-
311X2011001000020

Ministério da Salde (BR). Secretaria de Vigilancia em Salde. Departamento de
Vigilancia das Doencas Transmissiveis.Boletim Epidemioldgico - Hanseniase. 2021
56p.  https://www.gov.br/saude/pt-br/assuntos/media/pdf/2021/fevereiro/12/boletim-
hanseniase-_-25-01.pdf

Henry M, GalAn N, Teasdale K, et al. Factors Contributing to the Delay in Diagnosis
and Continued Transmission of Leprosy in Brazil — An Explorative, Quantitative,
Questionnaire  Based Study. PL0oS Negl Trop Dis. 2016;10(3):1-12.
https://doi.org/10.1371/journal.pntd.0004542

Kumar RR, Jha S, Dhooria A, et al. A case of leprosy misdiagnosed as lupus. J Clin
Rheumatol. 2020;26(8):€301-2.10. https://doi.org/1097/RHU.0000000000001154

Ribeiro MDA, Silva JCA, Oliveira SB. Estudo epidemioldgico da hanseniase no Brasil:
reflexdo sobre as metas de eliminagdo. Rev Panam Salud Publica. 2018;42:e42.
https://doi.org/10.26633/RPSP.2018.42

Author contributions:

Henrique Ziembowicz, Irene Souza, Jordana Vargas Peruzzo, Larissa de Camargo Subtil,

Lorenzo Garcia Ondfrio, and Manoela Badinelli Vaucher contributed to the conception,

design of the article, analysis and writing of the article;


https://doi.org/10.1590/S0102-311X2011001000020
https://academic.oup.com/ofid/article/3/2/ofw063/2399323
http://apps.who.int/iris/bitstream/10665/208824/8/9789290225201-Portuguese.pdf
https://doi.org/10.1111/ddg.13301
https://apps.who.int/iris/rest/bitstreams/1277958/retrieve
https://doi.org/10.1016/j.chest.2020.12.026
https://doi.org/10.1016/j.actatropica.2020.105791
https://doi.org/10.1590/S0102-311X2011001000020
https://doi.org/10.1590/S0102-311X2011001000020
https://www.gov.br/saude/pt-br/assuntos/media/pdf/2021/fevereiro/12/boletim-hanseniase-_-25-01.pdf
https://www.gov.br/saude/pt-br/assuntos/media/pdf/2021/fevereiro/12/boletim-hanseniase-_-25-01.pdf
https://doi.org/10.1371/journal.pntd.0004542
https://doi.org/10.1590/S0102-311X2011001000020
https://pubmed.ncbi.nlm.nih.gov/31651637/
https://doi.org/10.26633/RPSP.2018.42

Henrique Ziembowicz, Irene Souza, Jordana Vargas Peruzzo, Larissa de Camargo Subtil,
Lorenzo Garcia Onofrio, and Manoela Badinelli Vaucher contributed to the planning and

design of the article, review and final approval of the article;
All authors have approved the final version to be published and are responsible for all aspects

of the work, including ensuring its accuracy and integrity.



