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Leprosy is a pathology known to mankind for centuries. The clinical manifestations of leprosy depend on 
the patient’s immune reaction against Mycobacterium leprae, ranging from small hypochromic lesions and 
hypoesthesia to progressive and diffuse infiltrations of the skin, involvement of upper airway mucosa and 
involvement of cutaneous as well as nerve trunks. In some cases, and especially during reactions there are 
several manifestations and signs and symptoms of systemic involvement. The objective of the present study 
was to analyse the incidence of leprosy and the epidemiological parameters in the period from 2011 to 2021, 
in the Northeast of Brazil. The Notifiable Diseases Information System-SINAN of Brazil was consulted and is 
being reported on the  detected cases of leprosy. The various parameters being discussed in the present study 
include sociodemographic aspects, types of injuries, clinical form, treatment regimen, degree of disability 
and clinical evolution. We were all during a global pandemic in 2020-21. The 2020-21 global pandemic of 
COVID-19 compromised the monitoring and recording of several diseases, which were left in the background. 
This fact may have contributed to the drop in the number of leprosy  cases registered between 2020 and 
2021 in the present study. There were 168,848 reported cases, of which 55.57% were males 62.87% were 
multiracial, most with low education level, until primary education, 35.63% had multiple skin lesions, 68.51% 
received treatment for the multibacillary type of disease, 26.83% (24.468) had   neuronal impairment and, 
71.74%, were considered  cured. Despite the drop in the global number of cases observed in the region, 
several factors are still worrying, these require actions that contribute to the eradication of leprosy in the 
region, and these include programs that eradicate poverty, implementation of health programs that favour 
early diagnosis and treatment of leprosy cases, reduction of stigma and social exclusion of affected patients.
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Introduction 
Leprosy is a disease known to humanity for 
centuries, having been named in honor of 
Gerhard-Henrik Armauer Hansen, a researcher at 
Noguera, who discovered Mycobacterium leprae 
in the 19th century. It is classified as an infectious 
disease (Carrol et al 2015, Makhakhe 2021, WHO 
2018). 

The clinical manifestations of leprosy 
depend on the patient’s immune reaction 
against Mycobacterium leprae. World Health 
Organization (WHO) classifies leprosy into 
paucibacillary (PB) and multibacillary (MB) based 
on the number of skin/nerve  lesions (WHO 2018, 
Massone & Brunasso 2022). These are  described 
as: Indeterminate; Tuberculoid; Dimorphic and 
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Virchowian (VV) in Brazilian classification (Araujo 
2003, Pimental et al 2018). These range from 
small hypochromic patches and hypoesthesia to 
progressive and diffuse infiltrations of the skin, 
involvement of upper airway mucosa, single or 
multiple nerves and other systemic involvement 
like eyes, joints lymph nodes etc (Araújo 2003, 
WHO 2018, Prakoeswva et al 2022). 

Leprosy has a chronic course and  predominantly 
affects the skin and peripheral nerves, 
resulting in neuropathy and associated long-
term consequences, including deformities 
(associated with stigmatization of the disease) 
and disabilities. The later are associated with the 
involvement of the peripheral nervous system, 
resulting in loss of sensitivity and muscle changes 
- atrophy, paresis and paralysis (Barbosa et al 
2018, Lau 2019, Graille et al 2020).

The disease is endemic in some countries, with 
the highest incidences being reported from 
Bangladesh, Brazil, the Democratic Republic of 
Congo, Ethiopia, India, Indonesia and Madagascar 

(Pego et al 2020, Ramos et al 2016, Sarode 
et al 2020). In the Brazil leprosy is a public health 
problem and leads to socioeconomic worsening, 
since the clinical evolution of the disease 
contributes to stigmatization and consequent 
low self-esteem and segregation of patients.  
In addition, neurological injuries and muscle 
impairments can lead to motor disabilities, 
making work and day-to-day activities difficult 
and unfeasible, with consequent negative 
impacts on the patient and family members 
(Lau 2019, Gouvea et al 2020, Castro et al 2016). 

In this sense, studies on the incidence of leprosy 
are important, especially in regions such as 
the Brazilian Northeast (09 states; 1.5 million 
km²; 57,071,654 inhabitants and HDI = 0.659), 
characterized by several socially disadvantaged 
locations (Bigs2 2022, Oliveira & Ferreira 2020). 
Identifying, debating and addressing the needs 
of the subject population may lead to creating 
public policies to control leprosy in these 
áreas and also provide lessons/ ideas for other 

Fig. 1 : Representation of the Brazilian Northeast. Source: Bigs1, 2022.
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countries still battling leprosy and trying to 
eliminate/ eradicate it. Therefore, the objective 
was to evaluate the incidence of leprosy in the 
Brazilian Northeast between 2011 and 2020 (non 
Covid period) and also between 20-21 the Covid 
pandemic period.

Material and Methods

The present study is an exploratory and 
retrospective study in which data from the 
SINAN database - National System of Diseases 
and Notifications, related to leprosy cases 
between 2011 and 2021 has been analyzed. 
SINAN is a database system with information and 
registration in the public domain, in which there 
is no confidential personal record of data, for 
which permission  from the Ethics Committee is 
required for publication in Brazil.

Methodology

Local characterization

The Brazilian Northeast has a population 

of approximately 57,071,654 inhabitants, 
distributed in 09 states. It has a human 
development index of 0.699 and a territory of 1.5 
million km². Most of its territory in this región is 
semi-arid and is adjoining the Atlantic Ocean – 
Fig. 1 (Bigs1 2022). 

Data collection and analysis

The SINAN system was accessed regarding 
for records of leprosy cases for the period 
corresponding to the years 2011 to 2021. The 
variables assessed were the sociodemographic 
features of  reported cases, types of lesions, 
clinical form, therapeutic regimen, degree of 
disability and clinical evolution. Data were 
recorded in Excel software and analyzed 
descriptively.

Results
The present study used data collected at SINAN, 
with the occurrence of 168,848 cases of leprosy 
notified in the Northeast of Brazil, between the 

Fig. 2 : Annual incidence of leprosy cases in Northeast Brazil (2011–2021).
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Table 1 : Socio-demographic profile of reported leprosy cases in Northeast Brazil from 2011 to 2021

Variable Number N Pencentage %

Sex 

      Man 90,487 55.57

      Woman 72,342 44.42

      * Not registered 19 00.01

Schooling

      Illiterate 18,845 11.57

      Elementary school  44,282 27.19

      Middle school 29,864 18.34

      High school 27,193 16.69

     Bachelor’s degree or more 5,640 03.46

    * Not registered/others 37,024 22.74

Ethnicity

      White 26,546 16.30

      Black 22,696 13.94

      Asian 1,478 00.91

      Brown 1,02,387 62.87

      Indigenous      557 00.34

      * Not registered 9,184 05.64

Age

     01 - 09 years 4,191 02.57

     10 - 19 years 14,891 09.16

     20 - 29 years 19,187 11.78

     30 - 39 years 27,460 16.86

     40 – 49 years 29,134 17.89

     50 – 59 years 28,859 17.72

    60 years or older 39,126 24.03

* Information not registered in the system.

years 2011 and 2021. As can be seen in Fig. 2, 
there was a drop of 6,096 annual cases between 
2011 and 2021. Maximum drop occurred from 
2019 to 2020/2021.

As for the sociodemographic variables, there 
was a predominance among the reported cases 
of leprosy in the Brazilian Northeast among men 
(55.57%); had low schooling – Basic (27.19%), 

Elementary (18.34%) and Illiterate (11.57%); 
most were brown (62.87%) and predominantly 
aged between 20 and 49 years (46.53%), as 
described in Table 1.

The first clinical aspect analyzed referred to 
the number of skin lesions, with the highest 
frequency (35.63%) of multiple lesions, five or 
more, as illustrated in Fig. 3.
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Fig. 3 : Classification of cases according to number of skin lesions in reported cases of 
leprosy in Northeast Brazil - 2011 to 2021.

Fig. 4 : Final outcome of leprosy cases reported in Northeast Brazil - 2011 to 2021.
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Furthermore, information was recorded on 
the result of the smear (intradermal scraping) 
this laboratory test contributes to assist in 
the classification of leprosy, being positive, 
it characterizes a strong indication of the 
Multibacillary group, while a negative result does 
not exclude the diagnosis of the disease (Taggart 
et al 2020, Ploemacher et al 2020). In addition, 
it may favor the diagnosis of other skin diseases 

and recurrences. In the present study, the 
results were: In 17,229 this  information was not 
recorded; 40,541 were positive; 48,944 negative; 
56,134 did not take the skin smear test.

Thus, based on the clinical analyzes and 
laboratory findings, previously described, leprosy 
can be classified into subtypes, as described in 
Table 2, with borderline being the most frequent 
(39.33%) in the present study.

Table 2 : Socio-demographic profile of reported leprosy cases in Northeast Brazil from 2011 to 2021.

Classification Caracteristics Reported cases

Indetermined * It is the first manifestation of leprosy, whose lesions (few in 
number and in any region of the body) can appear on average 
after three years of infection. The appearance of hypochromic 
spots and hypoesthesia occurs. smear is negative.

23,088

Tuberculoid * Lesions (trichophytoid or sarcoid) are well-defined, few 
in number, asymmetry in distribution and anesthetic. The 
smear is negative.

26,410

Borderline * Varied clinical manifestations are observed, affecting the 
skin, nerves or internal organs. The skin lesions are numerous 
and their morphology is varied. There are infiltrations on the 
face and ears, in addition to lesions on the back of the head 
and neck, suggestive findings for the clinical diagnosis. The 
smear can be positive or not.

64,053

Virchowiana *It is a multibacillary form, recognized for corresponding to 
the low resistance pole, within the immunological spectrum 
of the disease. in the chronic course, it is characterized by 
progressive and diffuse infiltration of the skin, mucous 
membranes of the upper airways, eyes, testes, nerves, and 
may also affect the lymph nodes, liver and spleen. On the 
skin, papules, nodules and macules are described. Early signs 
of VH are nasal obstruction, serosanguineous rhinorrhea and 
lower limb edema. Smear is positive.

27,708

Not classified or 
not registered 

 Cases that were not classified or information not recorded 
in the system.

21,319

Adapted de: Araújo (2003); Pimentel et al (2018)

* The Brazilian leprosy notification health system uses the classification according to the bacilloscopic index, if less 
than 2+, undetermined and tuberculoid leprosy are included; On the other hand, the bacilloscopic index greater 
than or equal to 2+, involve the borderline and Virchowian forms (Pimentel et al 2018).
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Discussion
As shown in Table 2, SINAN (Brazilian National 
Disease Notification System) does not present 
data by subgroups as per Ridley & Jopling classi-
fication, which involves clinical, bacteriological, 
immunological and histopathological criteria, but 
uses the above system as referred by Pimentel 
et al (2018). Thus, the characterizations of the 
groups were described in the table for a better 
understanding of the readers. Furthermore, 
data from unregistered or unclassified items 
was added, in order to draw attention to the 
importance of correctly recording these data, for 
proper mapping of leprosy cases in the region. 
Better training and awareness of health teams on 
this topic is needed.

As observed, the most frequent cases were 
borderline (64,053), which can be explained, in 
part, because it belongs to the multibacillary 
form (lepromatous and borderline), mainly by 
the respiratory system, when close and lasting 
contacts occur. 

The clinical evolution can be understood as 
explained by Bucater & Dias (2020): The disease 
begins with a hypochromic lesion, with altered 
thermal, tactile and painful sensitivity and may 
present with alopecia and/or anhidrosis at the 
site. The polarization for the tuberculoid form 
appears in people who have cellular immunity 
resistant to the bacillus and a maximum of five 
lesions with delimited borders appear, in this 
form it is already observed that the nerves 
are compromised, generating disabilities. The 
borderline or borderline form, on the other 
hand, develops in people who have intermediate 
cellular immunity and present more than five 
lesions with a tuberculoid aspect and others with 
a lepromatous aspect.

The diagnosis of a case of leprosy is 
carried out through a general physical and 
dermatoneurological examination to identify 

lesions or areas of the skin with altered sensitivity 
and/or impairment of peripheral nerves, with 
sensory and/or motor and/or autonomic 
alterations. Cases with suspected neural 
involvement, without skin lesion (suspected 
primary neural leprosy), and those with an 
area with doubtful sensory and/or autonomic 
alterations and without evident skin lesion, 
should be referred to more complex health units 
for confirmation. diagnosis. It is recommended 
that, in these units, such patients are submitted 
again to a careful dermatoneurological 
examination, to the collection of material for 
laboratory tests (smear smear or histopathology 
of the skin or of the sensory peripheral nerve) 
and to electrophysiological and/or other more 
complex tests to identify impairment. discrete 
cutaneous or neural and perform differential 
diagnosis with other peripheral neuropathies 
(Miguel et al 2021, Chen et al 2022).

The diagnosis of the disease must be followed 
by the classification in paucibacillary (PB) or 
multibacillary, this is essential for the definition 
of multidrug therapy (MDT). The treatment of 
the clinical paucibacillary form includes the use 
of rifampicin and dapsone for 6 months (Ghosh & 
Chaudhuri 2015, Khunafa et al 2019, Nyamogoba 
et al 2019), with 49,288 registered for this 
therapeutic regimen. As for the treatment of 
the multibacillary clinical form, lasting 12 
months (Ghosh & Chaudhuri 2015, Khunafa 
et al 2019, Nyamogoba et al 2019), there is the 
use of rifampicin, dapsone and clofazimine, 
with 111,562 registered under this therapeutic 
regimen. Another 1,998 cases did not have the 
information recorded.

Furthermore, it is important to analyze the levels 
of involvement of peripheral nerves leading to 
different grades of disabilities as per WHO system 
of grading, which can be classified as: Grade 0 (No 
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neural involvement); Grade 1 (Sensitive changes 
in feet, hands and eyes); Grade 2 (More severe 
impairments in the feet, hands and eyes and/or 
visible deformities) – (Morais & Furtado 2018, 
Lau 2019). In the present study, we observed: 
91,200 cases of Grade 0; 33,369 Grade 1 cases; 
11,953 Grade 2 cases and 26,326 unrecorded/
evaluated cases.

Despite observing a majority of cases in Grade 0, 
it was found that 26.83% of the registered cases 
have some degree of neuronal impairment. This 
can be attributed to the delay of the patient or 
the health system in diagnosing the cases, similar 
to what was observed by Nyabogoba et al (2019) 
in Kenya, leading to prolonged treatment and 
negative consequences for the patient. Finally, 
the final outcomes of the reported cases were 
analysed, and it was observed that most cases 
(71.74%) progress to cure, as described in Fig. 4.

Observing the data presented in Fig. 1, there was 
a drop in the notified cases of leprosy in Brazil. 
However, the goal of eliminating leprosy, defined 
in the 1990s by the World Health Organization 
(WHO), was not reached by Brazil, with the 
occurrence of thousands of cases of the disease 
per year, with Brazil being the second responsible 
country, for more cases of leprosy in the world, 
behind India and ahead of Indonesia, this reality 
goes against what it claims.

Globally, to date, an average of 250,000 new 
patients are reported annually. The incidence and 
prevalence of this condition differs considerably 
by country, noting that developing countries 
suffer the greatest impact from both new cases 
and patients undergoing treatment.

Concerning the years 2020-2021, respectively, 
9,872 and 10,055 cases of Hanseniasis were 
reported in Brazil in those years. In this period 
there was a considerable drop in notifications 
of this pathology, which can be explained in 

part by the occurrence of the global pandemic 
of COVID-19 which compromised the reporting, 
monitoring and recording of several diseases 
including leprosy, which were in the background.

The majority of cases recorded among men, 
90,487 reported, can be explained, according to 
Pego et al (2020), by the fact that men are more 
exposed to infection in their day-to-day activities, 
prevention, thus favouring a greater occurrence 
of cases.	

The high number of leprosy cases, described 
in Table 01, demonstrates a predominance 
among socially disadvantaged people. The 
Northeast region of Brazil has several geographic 
disparities, with more developed sectors along 
the coast and socially disadvantaged areas in the 
interior of the region, which influences sanitary 
conditions, health education programs and types 
of health service provision. These disparities are 
partly explained by income concentration, as 
indicated by Oliveira & Ferreira (2020): “In Brazil, 
poverty is mainly due to the great inequality 
and concentration of income, which leads to an 
excluding and centralized “development”. Most 
of the population in socially disadvantaged 
conditions in this region has low schooling and is 
of mixed or black ethnicity”.

This social contextualization partly explains 
the greater occurrence of those infected by 
Mycobacterium leprae being brown and with 
low education, since as explained by Castro 
et al (2018) the social factors are directly related 
to the occurrence of leprosy in population groups, 
including race, ethnicity or skin colour. The 
authors indicate that people in social vulnerability 
are more exposed to contact with leprosy, and the 
difficulty in accessing prevention and health care 
programs contributes to late diagnosis, favouring 
intra-household transmission. This aspect could 
be complementary information data to be 
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considered for registration in SINAN, favouring 
a better understanding of the socioeconomic 
dynamics of leprosy.

About the clinical aspects analysed in the present 
study, the first aspect addressed in Fig.3, presented 
data on the occurrence or not of skin lesions. 
58,030 cases of multiple lesions were observed. 
The number of lesions, their characteristics and 
the level of neuronal involvement contribute to 
the diagnosis of the type of leprosy, which can 
be divided into Paucibacillary, characterized 
by few skin lesions, occurring between 1 and 
5 lesions; and Multibacillary, with 6 lesions or 
more observed (Sasakawa Health Foundation 
2019; Taggart et al 2020, Pego et al 2020). This 
is important for correct medical guidance and 
chemotherapy treatment, seeking to control the 
spread of the disease and negative consequences 
associated with its clinical evolution especially 
occurrence of disabilities which can be prevented 
and or better managed.

The large number of cured patients can be 
explained by the monitoring system in Brazilian 
communities, through health teams, which 
despite budgetary limitations in several locations, 
are committed to solving various health problems, 
accompanying the treatment including leprosy. 
Despite this data, 5.55% of cases abandoned 
treatment, this can be explained according to 
Gouvea et al (2020), by the adverse effects that 
the medication causes, by social exclusion, by the 
lack of information from health professionals and 
even by the sanitary conditions.      

One of the limitations of the present study 
referred to the failure to record some 
information in the public health system by health 
professionals. Despite this, the relevance of 
the present survey on leprosy in the Brazilian 
Northeast contributed to the construction of 
knowledge about this public health problem, 

requiring appropriate public policies to reduce 
the occurrence rates of this pathology, as well as 
to reinforce the continuing education programs 
of health professionals to monitor cases and 
record information.

Aspects related to stigma and discrimination 
promote social exclusion and, at the same time, 
can produce negative consequences that result 
in uncomfortable social interactions, limiting 
social interaction, psychological suffering 
and, consequently, can interfere with the 
diagnosis and adherence to leprosy treatment, 
perpetuating a cycle of social and economic 
exclusion (Alecrin et al 2021, Chen et al 2022). 
Situations in which stigma and discrimination 
occur can occur in the family, at school, at work 
and even in health services. This can be reduced 
with greater monitoring of health teams, monthly 
returns to the health service for guidance on 
adverse effects and prevention measures. All 
these aspects should be studied in-depth and 
accordingly interventions/strategies planned.

Sharing of these experiences can be mutually 
beneficial for ultimate eradication of leprosy 
from the world.

Conclusions and way forward
In the present study, based on the data analyzed 
on leprosy in the Brazilian Northeast, it was 
observed: a drop in cases, predominance among 
men; brown-skinned people with low education. 
These factors, associated with socioeconomic 
issues, are possibly related to the occurrence 
of leprosy. This, added to the lack of adequate  
access, guidance or monitoring by the health 
services, explains the majority of cases having 
multiple lesions and a large number of cases with 
neural involvement. 

Therefore, early diagnosis and adequate 
treatment of the disease and its complications, 
as well as guidance on self-care, are the main 
ways of preventing physical disabilities resulting 
from leprosy. The prevention of physical 
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disabilities includes a set of measures to avoid 
the occurrence of physical, emotional, spiritual 
and socioeconomic damages.

Thus, social programs to combat poverty must be 
articulated with health actions to eradicate leprosy 
in the region, such as: health education, active 
search for cases, early diagnosis and treatment, 
monitoring of treatment abandonment, 
actions to reduce stigma and social exclusion, 
reinforcement of epidemiological analysis and 
continued qualification of health professionals. 
The latter, especially with regard to the correct 
recording of information in the health system, in 
a way that contributes to the correct design of 
studies on this pathology.
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