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Abstract
Introduction: The Integrated Program of Leprosy Control was initiated in the municipality of Buriticupu, Maranhão, Brazil,
an area considered hyperendemic for leprosy in 2003. It aims at assessing the clinical and epidemiological characteristics of the
disease to reduce the detection rate of new cases until 2015. Here, we present the evolution of the indicators of leprosy within the
period from 2003 to 2015. Methods: We conducted a descriptive analytical study based on the active search for and voluntary
referral of cases of leprosy. The detection rate of new cases was analyzed over time. We included individuals diagnosed with
leprosy between January 2003 and December 2015. The association between categorical variables was assessed using the chisquare test of independence, considering a level of significance of 5%. When the association was significant, the detection rate
(with a confidence interval of 95%) was calculated. Results: Overall, 879 new leprosy cases were detected; the majority of
the affected individuals were men (65.9%). Multibacillary leprosy was the most common type of the disease, according to the
operational classification (55.5%); it showed the strongest association with an age ≥60 years. We also detected an association
between the male sex and both, lepromatous and multibacillary leprosy. The detection rate reduced from 211.09/100,000
population in 2003 to 50.26/100,000 population in 2015. Conclusions: We found an improvement in leprosy control, with a
reduction in the detection rate and the absolute number of cases. Strengthening of disease control measures should be prioritized
to eliminate leprosy as a public health concern in this municipality.
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INTRODUCTION
Leprosy is one of the oldest diseases in the history of
humanity, with case reports existing since Biblical times.
Records show that the disease was introduced into the American
continent in the mid-16th century by European immigrants and
later by African slaves1. Leprosy is an infectious, contagious
disease caused by the intracellular bacillus Mycobacterium
leprae. Its major clinical manifestations are skin and
neurological injuries that may lead to the onset of physical
incapacities and psychosocial limitations2.
There is a great disparity in the geographic distribution of
leprosy, and cases are concentrated in only a few countries.
Recently, the World Health Organization (WHO) established a
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strategy for leprosy elimination by 2020. The strategy aims at a
zero diagnosis of leprosy or physical disabilities among children,
no countries without specific legislation against discrimination,
and a detection rate of <1 case per 1 million persons3.
Brazil has the second-highest number of notified cases
worldwide and accounting for 91.93% of leprosy cases in
America in 20144. In 2014, the prevalence of leprosy was 1.27
cases per 10,000 population (25,738 cases under treatment),
and the detection rate was 15.32 cases per 100,000 population
(31,064 new cases). According to official parameters, this
defines Brazil as a country with high endemicity5.
Regarding the Brazilian states, in 2014, Mato Grosso
had 82.03 leprosy cases per 100,000 population, followed
by Tocantins and Maranhão with 69.88 and 53.02 cases per
100,000 population, respectively. Maranhão had the thirdhighest detection rate for new cases, with 3,632 cases detected in
2014, accounting for 11.69% of all cases detected in Brazil. The
epidemiological indicators in the municipality of Buriticupu,
Maranhão classify are classified as hyperendemic for leprosy
because of the high detection rates6.
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This study is the result of an intervention targeting leprosy
control in the municipality of Buriticupu that was initiated in
2003 by the Integrated Control of Leprosy Project, targeting
school-aged children and the general population7-9. The aim
of the project was to reduce the incidence of the disease by
assessing demographic, epidemiological, and clinical features
of leprosy in Buriticupu .
METHODS
This was a case-series epidemiological study based on
voluntary referral of and active search for cases of leprosy.
We analyzed the leprosy detection rates and number of new
cases between January 2003 and December 2015. The data
were collected from the Database of the Center of Studies in
Tropical Medicine of the Federal University of Maranhão,
municipality of Buriticupu (located in the western part of the
state of Maranhão), Pre-Amazon region of Maranhão.
A suspicion of leprosy was based on alterations in skin color
and/or sensitivity5. Bacilloscopy of intradermal scrapings was
performed in all suspected patients and interpreted according to
the criteria established by Ridley and Jopling in 196210. Lesions
were histologically examined when the definition of the clinical
type of leprosy was unclear.
The primary variables analyzed in this case study included
the age group (<15 years / 15 to 19 years / 20 to 29 years / 30
to 39 years / 40 to 49 years / 50 to 59 years / ≥ 60 years), sex,
operational classification (paucibacillary or multibacillary
leprosy) as proposed by the WHO11, clinical type, and origin of
the infection. The clinical types were defined as indeterminate,
tuberculoid, dimorphous or borderline, and lepromatous
according to the Madrid classification12.
The collected data were stored in a database that was
created using Microsoft Excel 2016 (Software Foundation,
Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301,
USA). Statistical analysis was performed using the IBM SPSS
software (IBM's Corporate Privacy Office 1 New Orchard
Road Armonk, NY 10540 U.S.A.) after checking for errors
and inconsistencies13. Quantitative variables are expressed as
absolute and relative frequencies. The associations between the
categorical variables were assessed using the chi-square (χ2)
test of independence14. The level of significance was set at 5%
and a confidence interval of 95% (95% CI)15. We analyzed the
associations between age group and operational classification,
between sex and clinical type, and between sex and operational
classification.
In compliance with the requirements of Resolution
466/2012 of the Brazilian National Health Council following
the Guidelines and Rules for Research Involving Humans, the
present study was approved by the Research Ethics Committee
of the Universidade Federal do Maranhão under no. 234.767,
protocol no. 12700713.9.0000.5084.
RESULTS
The study analyzed 879 new cases of leprosy (65.9% were
men and 34.1% women); of these cases, 21.5% of the individuals
were aged between 20 and 29 years. According to the operational
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classification, 55.5% of the patients had multibacillary leprosy;
the most frequent clinical types of leprosy were dimorphous
(32.1%) and tuberculoid (24.9%) (Table 1).
We found a statistically significant association between
the operational type and age group (p <0.001). The incidence
of the paucibacillary type decreased with increasing age (the
detection rate of the paucibacillary type was 2.43 times higher
in individuals <15 years old than in those aged ≥60 years; Table
2). We also detected a reduction in the number of cases recorded
in individuals aged <15 years of age between 2010 and 2015.
Male sex and the multibacillary type exhibited an even
stronger association (p <0.001; Table 3). The probability of the
multibacillary type was almost two times higher in men than
in women (detection rate [DR] 1.64, 95% confidence interval
[95% CI] 1.41–1.92; Table 3). There was a higher proportion
of leprosy cases of all clinical types in men (p <0.001); this
was particularly evident for the dimorphous and lepromatous
types, for which men accounted for 74.5% and 78.5% of cases,
respectively. Regarding DRs, the lepromatous and dimorphous
types were 1.56 and 1.48 times more common in men than the
indeterminate type (Table 4).
This study showed a significant reduction in the number
of cases of leprosy over time and a decreasing trend in the
annual detection rate per 100,000 population. However, the
municipality remained hyperendemic throughout the assessed
period, as evidenced by the historical series that showed the
highest rate of cases in 2003 (DR 211.09/100,000 population;
116 cases) and the lowest rate in 2015 (DR 50.26/100,000
population; 36 cases), with fluctuations in the years 2007, 2010,
and 2013 (Figure 1).
DISCUSSION
Leprosy is on the list of neglected diseases; it is associated
with poverty indicators such as illiteracy, inadequate dwelling,
disorganized urban growth, and ineffective healthcare services16.
In this study, leprosy was detected predominantly in the 20−29year age group, which is in line with the results obtained in
studies conducted in Betim, state of Minas Gerais, by Savassi
et al.17, in the state of Tocantins by Monteiro et al.18, and in
the state of Maranhão by Passos et al.19. In the municipality
of Campos dos Goytacazes, state of Rio de Janeiro20, leprosy
was more frequent in individuals aged <15 years. The higher
DR of cases in age group 20–29 years in our study and the fact
that men accounted for a higher percentage of cases in all age
groups can likely be explained our analysis of data derived from
the Brazilian Institute of Geography and Statistics21 that show
a significant proportion of young male individuals in the labor
market. On this subject, Lastória and Abreu22 stated that the
clinical progression of leprosy requires a long incubation period
and complex system of host–pathogen interactions, which may
favor the infection of individuals that coincide with the most
productive and socially interactive years.
Similar to our findings, other studies have reported the
paucibacillary type in the age group <15 years and an association
between the multibacillary types and an advanced age23-25.
These results suggest that the municipality of Buriticupu is an
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TABLE 1: Demographic and clinical characteristics of new cases of leprosy, Buriticupu, Maranhão, 2003–2015.
Variable

n

%

Male

579

65.9

Female

300

34.1

<15

61

6.9

15– 9

79

9.0

20–29

189

21.5

30–39

145

16.5

40–49

127

14.5

50–59

130

14.8

≥60

148

16.8

Paucibacillary

391

44.5

Multibacillary

488

55.5

Indeterminate

173

19.7

Tuberculoid

219

24.9

Dimorphous

282

32.1

Lepromatous

205

23.3

Autochthonous

785

89.3

Imported

94

10.7

Total

879

100.0

Sex

Age group, years

Operational classification

Clinical type

Origin of infection

TABLE 2: New cases of leprosy based by age group and operational classification, Buriticupu, Maranhão, 2003–2015.
Operational classification
Age group,
years

PB

MB

Total

p*

DR

95% CI

n

%

n

%

<15

41

67.2

20

32.8

61

2.43

(1.77–3.32)

15–19

44

55.7

35

44.3

79

2.01

(1.45–2.79)

20–29

91

48.1

98

51.9

189

1.74

(1.29–2.34)

30–39

74

51.0

71

49.0

145

1.84

(1.36–2.50)

40–49

47

37.0

80

63.0

127

1.34

(0.95–1.89)

50–59

53

40.8

77

59.2

130

1.47

(1.06–2.05)

≥60

41

27.7

107

72.3

148

REF

1.00

<0.001

*Tested with the Chi-square test of independence. CI: confidence interval; DR: detection rate; MB: multibacillary; PB: paucibacillary.
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TABLE 3: Cases of leprosy by sex and operational classification, Buriticupu, Maranhão, 2003–2015.
Operational classification
Sex

PB

MB

Total

n

%

n

%

Male

208

35.9

371

64.1

579

Female

183

61.0

117

39.0

300

p*

<0.001

DR

95% CI

1.64

(1.41–1.92)

REF

1.00

*Tested with the Chi-square test of independence. CI: confidence interval; DR: detection rate; MB: multibacillary; PB: paucibacillary.

TABLE 4: Cases of leprosy by clinical type and sex, Buriticupu, Maranhão, 2003–2015.
Sex
Clinical type

Male

Female

Total

n

%

n

%

Undetermined

87

50.3

86

49.7

173

Tuberculoid

121

55.3

98

44.7

219

Dimorphous

210

74.5

72

25.5

282

Lepromatous

161

78.5

44

21.5

205

p*

<0.001

DR

95% CI

REF

1.00

1.10

(0.91–1.33)

1.48

(1.26–1.74)

1.56

(1.32–1.84)

*Tested with the Chi-square test of independence. CI: confidence interval; DR: detection rate.

FIGURE 1: Historical series of the number of detected cases of leprosy and its detection rate in Buriticupu, Maranhão, 2003–2015.

area of leprosy expansion with active transmission due to the
maintenance of the bacilliferous sources and a persistence of
a late diagnosis.
Our finding of the significant association between the male sex
and the multibacillary types of leprosy (p <0.001) are similar to
those obtained by Passos et al.19 who reported that the probability
of the multibacillary type in men was twice as high as in women.
In contrast, a study conducted in Uberaba, Minas Gerais,
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found a significant association between the female sex and the
multibacillary type of leprosy (p <0.05), with the incidence of this
type in women being four times higher than in men26. The diagnosis
of the multibacillary type of leprosy and its high association with
the male sex may be explained by the affected individuals not
being aware of the initial symptoms and/or by their work not being
affected. Therefore, these patients may delay in seeking healthcare
interventions, and the disease is allowed to progress.
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The results of this study show that the leprosy DRs tended
to decline from 2004 onward. However, several factors such
as changes in municipal management, fluctuations in primary
healthcare center teams, and a higher input from the active
search of cases, may have affected the detection curve at three
distinct moments, namely in 2007, 2010, and 2013.
Based on our analysis, we could determine that in Buriticupu,
the goals that were originally set in the control program (a
detection rate of <100 cases per 100,000 population and
reducing disease transmission in individuals <15 of age years)
were met. However, the identified DRs classify the municipality
as hyperendemic for leprosy, according to the parameters defined
by the Brazilian Ministry of Health5; this reflects the persistence
of active transmission and a late diagnosis of the disease. In this
context, disease control actions are ongoing, with the aim of
reaching the goal set by the National Plan for the Elimination of
Leprosy, i.e., a detection rate <1 case per 100,000 population5,27.
The epidemiological dynamics of leprosy in Buriticupu are
complex, and in general, disease occurrence remains associated
with epidemiological determinants and historical factors despite
epidemiological indicators pointing toward a reduction in the
number of cases. Leprosy in Brazil has been associated with
economic changes and serious environmental problems such
as deforestation, which expanded the transmission of endemic
diseases that were previously more common in rural areas,
such as leprosy28.
Our findings appear to be related to the historical
development of the surveyed area in the state of Maranhão,
which has been marked by social and economic problems
and where leprosy has been present ever since the current
municipality of Buriticupu was only an area of agricultural
colonization29. According to Dias, Dias, and Nobre30, the social
and economic indicators of a population should be discussed
by health professionals because in addition to being risk factors
for illness, they are a form of assessing the implementation of
public health policies focused on endemic control according
to the reality of each population. Ribeiro Júnior, Vieira, and
Caldeira31 highlighted the importance of integrating control
measures into primary healthcare services to consolidate the
control of leprosy; however, they point out challenges related
to the autonomy of Brazilian municipalities to organize their
health services as well as political and administrative challenges
such as low qualification and uninformed municipal managers.
They believe that the organizational and structural faults of the
Brazilian Unified Public Health System cannot be overlooked
and that factors such as the lack of physicians or the long wait
times for an appointment with a specialist favor the transmission
cycle of leprosy. Investing in measures that promote and
strengthen decentralization, a greater qualification of multiprofessional teams, the ongoing improvement of information
systems, structuring, and the continuity of an active search for
cases are important for increasing the effectiveness of leprosy
diagnosis, treatment, control, and eradication31,32.
In addition to contributing to the specific research field, the
present study aimed at providing a benefit for and application of
the obtained data in the study population. Moreover, we expect

that our results will promote discussions among managers,
social representatives, and healthcare teams in the region so
that new goals in the control and eradication of leprosy in the
municipality can be achieved.
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