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Abstract: BACKGROUND: Leprosy is a chronic infectious disease caused by Mycobacterium leprae.  It is considered
a major public health issue in developing countries. 
OBJECTIVES: To evaluate the clinical and epidemiological profile of leprosy patients between 2003 and 2008 in the
state of Piauí, to analyze detection and prevalence rates in the general population and in the population of chil-
dren under 15 years of age, and to evaluate the predominant clinical forms.  
METHODS: Data were obtained from the notifiable diseases database of the State Health Department, Piauí, Brazil.
Medical records are retrieved from patients’ charts using a specific questionnaire and the collected data is then
entered into the database system. 
RESULTS: Of the 12,238 cases of leprosy reported in this period, 85% represented new cases. The mean overall
annual detection rate was 54 cases/100,000 habitants.  The rate for children under 15 years of age was 15.3
cases/100,000 habitants. Overall, 52.18% of the patients were male; 64.66% were between 20 and 59 years of age;
and 53.53% had the paucibacillary form of leprosy.  Nevertheless, in 88.82% of cases of the paucibacillary form of
the disease, more than five lesions were present, while in 10.55% of cases of the multibacillary form of the disea-
se, no lesions were present. Over 20% of patients had some degree of disability.  
CONCLUSION: These indicators point to a high circulation of bacilli in the community and highlight the extreme
difficulty experienced by the primary healthcare network in organizing itself in order to ensure that patients with
this complex disease receive an accurate and early diagnosis. 
Keywords: Disease notification; Epidemiologic surveillance; Healthcare systems; Leprosy.

Resumo: FUNDAMENTOS: A hanseníase é uma doença infecciosa crônica, causada pelo Mycobacterium leprae,
sendo considerada um grande problema de saúde pública nos países em desenvolvimento. 
OBJETIVOS: Objetivou-se estudar o perfil clinicoepidemiológico dos pacientes com hanseníase no período de 2003
a 2008, no estado do Piauí, verificar suas taxas de detecção e de prevalência na população geral e em menores de
15 anos e avaliar as formas clínicas predominantes. 
MÉTODOS: Os dados foram obtidos a partir da base do Sistema de Informação de Agravos de Notificação da
Secretaria de Saúde do estado do Piauí, sendo as informações procedentes dos prontuários médicos, organizadas
em um questionário específico. 
RESULTADOS: Do total de 12.238 casos de hanseníase notificados no período em questão, 85% eram casos novos (taxa
de detecção geral anual média de 54 casos/100.000 habitantes e em menores de 15 anos de 15,3/100.000 habitantes);
52,18 % eram homens, 64,66 % dos pacientes encontravam-se na faixa etária de 20 a 59 anos e 53,53 % apresentavam
a forma paucibacilar. No entanto, 88,82% das formas paucibacilares apresentavam mais de cinco lesões e 10,55 % das
formas multibacilares não tinham qualquer lesão. Mais de 20% dos pacientes tinham algum grau de incapacidade. 
CONCLUSÃO: Conclui-se que estes indicadores apontam para uma elevada circulação do bacilo na comunidade e a
grande dificuldade que a rede básica apresenta de se organizar de forma a diagnosticar correta e precocemente os
casos desta complexa doença. 
Palavras-chave: Hanseníase; Notificação de doenças; Sistemas de saúde; Vigilância epidemiológica
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INTRODUCTION
Leprosy is a chronic, infectious disease caused

by Mycobacterium leprae.  It is considered a major
public health issue in developing countries.  It is esti-
mated that only one-third of cases are notified and
that, of these, many patients either fail to comply with
treatment or discontinue therapy, increasing the
impact of the disease.1 After entering the organism, if
it is not destroyed, it will invade Schwann cells and
skin macrophages.  Its affinity for the skin and the
peripheral nerves grants peculiar characteristics to
this disease, making diagnosis simple in the majority
of cases.  On the other hand, neurological damage is
responsible for the sequelae that may develop.2

Early diagnosis of the disease and immediate
recognition of leprosy reactional states guarantee
interruption of the chain of transmission and prevent
physical disabilities.  Despite the indisputable advan-
ces in actions for the control of this disease, it remains
a significant problem in Brazil and worldwide, with a
need for more realistic strategies and goals for its con-
trol.  Education and information on this pathology are
important, not only for combating feelings of rejec-
tion in the patients, but also for adopting effective
means of prevention obtained by increasing aware-
ness of the first signs of the disease.3,4

The objectives of the present study were to eva-
luate the clinical and epidemiological profile of lepro-
sy patients between 2003 and 2008 in the Brazilian
state of Piauí and to analyze the detection and preva-
lence rates in the general population and in the popu-
lation of children under 15 years of age. Another objec-
tive was to evaluate the predominant clinical forms of
the disease, thus contributing towards determining the
most appropriate direction that public policies should
assume with respect to leprosy control.

METHODS
The present study consists of a quantitative and

qualitative, retrospective, descriptive study on the epi-
demiological profile of cases of leprosy registered in
the Brazilian state of Piauí between January 2003 and
December 2008. The data were obtained from the
notifiable diseases database (SINAN) at the Piauí State
Health Department. All patients diagnosed with lepro-
sy in the abovementioned period, irrespective of the
form of the disease, were included in the study. In
addition, patients with a diagnosis of leprosy who had
been transferred from other healthcare units for
various reasons, and patients with a relapse or other
forms of admission, were also included in the study.
Patients undergoing investigation for leprosy but
whose diagnosis was not concluded during the study
period were not included in the study.

Study variables and data collection
The study population was selected from the

SINAN data. The database was built using medical
records retrieved from patients’ charts through a spe-
cific questionnaire. The database system is categorized
according to patients’ age, gender and place of birth,
the clinical form of the disease based on the Madrid
classification and on the operational criteria of the
Ministry of Health and the World Health Organization
(WHO). Information is also available on the characte-
ristics of the case (new, relapse, etc.), the number of
skin lesions presented, the degree of physical disabili-
ty at the time of diagnosis and following the end of
treatment when the patient was considered cured,
and the type of treatment used.

The Epi Info software program, version 6.04d
(Centers for Disease Control and Prevention, Atlanta,
GA, USA) was used to create a tabular database and to
carry out statistical analysis.

Ethical considerations
The recommendations outlined in the National

Health Council Regulation #196 and their correlated
guidelines were strictly adhered to throughout the
entire study.  This survey study was part of a doctoral
thesis defended by one of the authors of the present
paper, the objective of which was to associate single-
base polymorphisms in innate immunity genes with
leprosy.  The study was submitted to the internal
review board of the Federal University of Piauí in
accordance with the guidelines laid out in Resolution
196/96 of the National Health Council, which regula-
tes research studies involving human beings.  The
study was approved under reference number
115/2006.

RESULTS
Of 12,238 cases of leprosy notified between

January 2003 and December 2008 at SINAN in the
state of Piauí, 10,499 consisted of new cases. Of the
remaining cases, 323 referred to relapses, 1,105 refer-
red to patients transferred from other municipalities
in the state of Piauí or from other states or other coun-
tries, and 311 consisted of cases in which the form of
entry was different or for which no information was
available. The distribution of patients by gender
shows that 52.18% were male and 47.82% female.  In
three cases, no information was available on gender.
According to age group, 91.5% of the patients were 15
years of age or older, while 8.5% were under 15 years
of age. The frequency of cases increased with age,
with the highest incidence being in the 20-59 years
age group (Graph 1).



An Bras Dermatol. 2012;87(3):389-85.

Epidemiological Profile of Leprosy in the Brazilian state of Piauí between 2003 and 2008  391

During the study period, a mean overall detec-
tion rate of 54/100,000 inhabitants was found in the
state of Piauí, while for the under-15s the mean detec-
tion rate was 15.3/100,000 inhabitants (Graph 2).
Regarding the clinical form of the disease, according
to the operational classification, the majority of
patients from the 2003-2008 period were found to
have the paucibacillary form (53.53%). In 55 cases,
there was no information available on the form of the
disease (Graph 3).

According to the Madrid classification, the pre-
dominant form of the disease was the indeterminate
type (27.89%), as shown in graph 4.  In relation to the
operational classification and the number of skin
lesions, it was found that in 88.2% of cases of the pau-
cibacillary form of the disease, more than five lesions
were present, while 2.15% had 2-5 lesions and 9.00%
had no lesions at all.  On the other hand, in the mul-
tibacillary form, 78.55% of the patients had more than
five skin lesions, 10.90% had five lesions or fewer and
10.55 of patients had no skin lesions, as shown in
graph 5.

In 52.71% of patients, the therapeutic regimen
used was the 6-dose multidrug therapy (MDT) for
paucibacillary leprosy, while 44.65% received the 12-
dose MTD regimen for multibacillary leprosy and
2.14% were submitted to other therapeutic regimens
in the 2003 – 2008 period (Graph 6).

At the time of diagnosis, 99.27% of the patients
were evaluated with respect to their degree of disabi-
lity.  The majority of patients (69.50%) were found to

have no disability at all at the time of diagnosis; howe-
ver, some degree of disability was found in a small
proportion of patients, as shown in graph 7.

At the time at which the patient was conside-
red cured (at the end of the multidrug therapy),
data on his/her clinical evaluation were only availa-
ble in 63.65% of cases, meaning that it was impossi-
ble to perform an accurate analysis of any trend that
might have occurred during the study period
(Graph 8).

DISCUSSION
Leprosy is a chronic infectious disease caused

by Mycobacterium leprae, which was first described
in 1873 by the Norwegian scientist Amauer Hansen.  It
is an intracellular acid-fast bacillus with an affinity for
Schwann cells and skin macrophages.  Man is conside-
red the only natural reservoir of the bacillus, although
there have been reports of naturally infected wild ani-
mals (armadillos and monkeys). Patients with the mul-
tibacillary forms of the disease are considered the
principal source of infection; nevertheless, the role of
paucibacillary forms in the chain of transmission has
already been demonstrated.5-7

The spread of leprosy in the state of Piauí can
be analyzed as the result of the improved capacity of
the healthcare network to deal with the spontaneous
demand in recent years, thus guaranteeing increased
access. However, it is also associated with the mainte-
nance of the chain of transmission of the disease, with
a high probability of risk of exposure to M. leprae, as
shown by the high detection rate in children under 15
years of age.8

The data collected over the study period reveal
characteristics of what the World Health Organization
defines as a hyperendemic area, since the detection
rate of new cases was high and the prevalence of the
disease in all the years of the study was consequently
high, principally in 2003 and 2008.9 The unexpectedly
sharp variation (for the patterns of this disease) in the
operational and epidemiological indicator curves in
the 6-year study period, to a great extent a consequen-
ce of operational issues within the healthcare net-
work, should be emphasized.

GRAPH 1: Distribution of cases of leprosy according to age group.
Piauí, 2003-2008

GRAPH 2: Coefficients of leprosy
detection: overall detection rate
and the detection rate for 
children under 15 years of age
per 100,000 inhabitants. 
Piauí, 2003-2008
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rently uses the coefficient indicators of overall detec-
tion (number of cases diagnosed in the period per
100,000 inhabitants) and detection rates in children
under 15 years of age (number of cases diagnosed in
this age group per 100,000 inhabitants) to evaluate
the endemic state of the disease. Areas are classified as
follows: low endemic area (<2 cases/100,000 inhabi-
tants), moderate (9 cases/100,000 inhabitants), high
(19 cases/100,000 inhabitants), very high (39
cases/100,000 inhabitants) and hyperendemic (≥ 40
cases/100,000 inhabitants).15 High rates are generally
associated with low levels of socioeconomic develop-
ment and unsatisfactory healthcare conditions, in
addition to the precarious training of healthcare pro-
fessionals to provide early diagnosis, standardized
treatment and to monitor cases.16,12 In this age group
(< 15 years), it was found that 1% of patients had
some degree of disability at the time of diagnosis
(grade 1: reduced sensitivity in the eyes, hands and/or
feet and grade 2: disability or deformity in the eyes,
hands and/or feet).  Furthermore, 8.7% of the patients
had 2-5 skin lesions and 9.2% had more than 5
lesions.  Amador et al. (2001) reported that in chil-
dren under five years of age leprosy may be potential-
ly disabling due to the young age at which the disease
was contracted and the possibility of determining
deformities, although the occurrence of severe disabi-
lities in children is uncommon.12

On the other hand, the number of cases was
found to increase with age, with the disease affecting
principally the economically active population of 20-59
years of age (64.66%) and, to a lesser extent, those over

In general, the coefficients of detection of cases
of leprosy are higher among males.  The reason for
this is generally considered to be the risk of exposure;
however, the increasing number of cases among fema-
les is worthy of mention.  Some studies show that
leprosy affects more men than women. Nevertheless,
there are exceptions such as in the study conducted
by Gomes et al.10 This small increase in the rates may
be the result of an increase in the number of infected
women or may be due to a more effective identifica-
tion of these carriers. An improvement in the access of
women to healthcare services and the fact that women
are more concerned with their self-image than men
could explain this increase in the identification of
female cases.11

According to these data, the study shows that
leprosy affects predominantly young adults rather
than children.  However, the detection rate in the
under-15s continues to be high. Between 2003 and
2008, the detection rate of leprosy in Brazilian chil-
dren under 15 years of age was 7.2/100,000. In the
same period, the coefficient for the northeastern
region of the country was 10.6/100,000 and in the
state of Piauí the rate was 15.4/100,000, revealing very
high levels of endemicity. The maintenance of high
endemic levels of leprosy suggests that children may
be contacts of cases not yet detected by the healthca-
re system.12 In conditions of high transmissibility and
early exposure to the bacillus, the probability of beco-
ming ill increases; therefore, detection in this age
group can be taken as an indicator of the greater seve-
rity of the endemic state of the disease.4,13,14 Brazil cur-
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GRAPH 3: Number of new
cases of leprosy according to
the operational classification
in the state of Piauí, 
2003-2008

GRAPH 4: Number of new cases of
leprosy according to the clinical
form of the disease.  
Piauí, 2003-2008
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60 years of age (19.4%).  This indicates that the econo-
mically active population is the segment most affected
by leprosy, which may exert a negative impact on the
economy of the state, since this segment of the popula-
tion may go on to develop disabilities, lesions or lepro-
sy reactional states that would remove them from pro-
ductive activity and generate high social costs.1

In agreement with reports from previous stu-
dies, the operational classification of leprosy showed
that the occurrence of the multibacillary forms in this
state had increased by 26% and that there was a direc-
tly proportional relationship with increased age.17-19

This association between the clinical form of the
disease and age may be the result of the long incuba-
tion period of the disease and failure to diagnosis it at
an early stage.

With respect to the clinical form of the disease,
defined in accordance with the Madrid classification,
the majority of patients had the indeterminate form
(27.89%) and a relative similarity was found between
the number of cases with the tuberculoid forms
(23.21%) and the dimorphous forms (21.51%), and,
to a lesser extent the virchowian form (16.21%).  It is
important to emphasize the considerable increase in
the number of multibacillary cases (dimorphous, vir-
chowian) detected in 2008, a fact that may be associa-
ted with the discovery of an accumulation of old
cases, generally older individuals.  Nevertheless, the
unexpected increase in the number of cases of lepro-
sy in the elderly and of the dimorphous group in 2008
raised doubts with respect to the appropriateness of
the diagnostic process.20,21

Approximately 90% of individuals classified as
paucibacillary had more than five skin lesions at the

time of diagnosis, in contrast with data reported in the
current literature. According to the Ministry of Health,
individuals are considered paucibacillary when they
have between 1 and 5 skin lesions and a negative acid-
fast smear.8,22 In the multibacillary form of the disease,
on the other hand, 78.55% of the patients had more
than 5 skin lesions, which is in agreement with data in
the literature.15,23 However, more than 10% of the
patients classified as having the multibacillary form of
leprosy had no skin lesions at all.  These findings may
be associated with the inadequate diagnosis process
in the healthcare network, possibly reflecting the pre-
carious university training that is given with respect to
this disease in Brazil. Despite the increase in the num-
ber of medical schools and the improvement in cove-
rage brought about by actions of leprosy control in
primary healthcare, an inadequate diagnosis process
ultimately results in serious consequences in relation
to the implementation of therapy and patients’ prog-
nosis.14,20,24

Nerve damage causes sensitivity and motor
alterations, leading to various degrees of physical
disability that may affect patients’ social and econo-
mic life, resulting in their stigmatization and discrimi-
nation.25 Although the majority of cases analyzed
have no disability at the time of diagnosis (69.5%), a
significant proportion of patients do have some form
of disability (23.82%), as shown in graph 7.  However,
54.33% of cases were not reevaluated after being con-
sidered cured, which did not permit an accurate ana-
lysis to be made of any trend that may have been pre-
sent during the study period.  This fact also highlights
the precarious follow-up of the patients and the defi-
ciencies in the data system (Graph 8).  Deformities
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GRAPH 5: Distribution of cases 
of leprosy (%) according to the
operational classification and the
number of skin lesions at the time
of diagnosis.  Piauí, 2003-2008.

GRAPH 6: Cases of leprosy in 
accordance with the therapeutic
regimen used.  Piauí, 2003-2008.
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and physical disabilities are the principal problem in
leprosy, the percentage of patients with physical disa-
bilities being an indicator of the impact of the disea-
se.26 The data found in the present study show a sig-
nificant number of patients in the economically acti-
ve age group under a risk of being excluded from the
production chain as a consequence of the delay in
diagnosing the disease.

CONCLUSION
In the present study, high rates of leprosy detec-

tion in the general population and in children under
15 years of age were found in the state of Piauí for the
2003-2008 period and there was inconsistency in the
classification of cases. These indicators show a high
circulation of the bacillus in the community and high-
light the deficiencies of the primary healthcare net-
work in diagnosing and treating leprosy in a timely
and correct fashion. ❑

GRAPH 7: The degree
of disability in leprosy
patients at the time of
diagnosis.  
Piauí, 2003-2008.

GRAPH 8: The degree
of disability in leprosy
patients at the end of
treatment when the
patient is considered
cured.  
Piauí, 2003-2008
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