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Abstract

This article analyzes the epidemiological profile of leprosy in the age 
group from 0 to 14 years, in the municipalities that constitute the VI 
Brazilian Regional Health Management Office (GERES) in the state of 
Pernambuco, from 2005 to 2014. This is a study with an exploratory 
and retrospective design using the Brazilian National Disease Notifica-
tion System (SINAN). In the decade under analysis, 613 cases of leprosy 
were registered – 11.2% involving subjects under 15 years of age. 
There is a downward tendency since 2005, with a marked increase in 
the year 2012 and a new decrease since 2013. The incidence of cases 
had a pattern compatible with the high magnitude of this disease 
in the region, observed in 92.3% of the municipalities analyzed. It 
is concluded that leprosy persists as a serious public health issue in 
Brazil, despite the control measure put in place, such as the SANAR 
Program (for neglected diseases) and action plans in the municipalities 
with higher incidence of this pathology.
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Introduction
Leprosy is an infectious disease, categorized in the group of neglected 
diseases that are regarded as endemic in populations with poor living 
conditions, as it contributes to perpetuate inequalities and hinder the 
growth of developing countries. Some examples of neglected diseases 
are: dengue, Chagas disease, schistosomiasis, leprosy, leishmaniasis, 
malaria, and tuberculosis, among others that afflict and threaten the 
lives of millions of people around the world [1]. 
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Although leprosy is curable, the path of this di-
sease in the life of an infected person leads to a 
number of consequences, which can be physical, 
social, and psychic, often impacting the function of 
organs significant for locomotion or affecting their 
image. Frequently, the psychological and social im-
pact of leprosy turns patients into hostages of their 
condition, something which can cause problems in 
their work or in their loving and family relationships, 
making it difficult to deal with their own body. Thus, 
the reaction that a patient adopts before changes 
imposed by this disease in her/his life may influence 
treatment [2].

Leprosy is categorized into CID Z59-5, i.e. disea-
ses related to extreme poverty. Brazil occupies the 
2n position in terms of absolute number of cases 
of leprosy reported globally, with a prevalence rate 
of 1.5 cases/10,000 inhabitants, behind only India. 
However, Brazil has been successful in disease con-
trol in recent years, although some pathologiesper-
sist in several regions of the country [3]. According 
to the ‘Portaria’ no. 149, enacted on February 3, 
2016, by the Ministry of Health, leprosy is a com-
pulsory notification disease throughout the Brazilian 
territory,requiring mandatory research [4-5].

In 2014, Brazil registered 31,064 cases of le-
prosy, according to data released by the Ministry 
of Health. The occurrence of leprosy is irregular in 
Brazil. Although it is observed in all the Federation’s 
units, this disease has great concentration in the 
Amazon and in the Northeastern states. The fe-
derating unit with the highest prevalence is Mato 
Grosso, with 9.03 cases/10,000 inhabitants. Next 
comes Maranhão, with 5.29 cases/10,000 inhabi-
tants. Pará, Tocantins, and Pernambuco also have 
high rates [5].

Pernambuco occupies the 9th position among the 
states with the highest leprosy detection rates in 
Brazil and the 3rd position in the Northeastern re-
gion. To each group of 100,000 Pernambuco’s inha-
bitants, 29 are diagnosed with this disease and they 
may show some type of disability in the future. The 

Metropolitan Region of Recife concentrates 62% of 
the cases of leprosy in the state. Out of the new 
cases, 24% already have some type of disability due 
to this disease [3].

Despite the magnitude of leprosy in Brazil and 
the existence of the SANAR (Program to face for 
neglected diseases), in the state of Pernambuco, the 
vulnerability to this pathology in subjects under 15 
years still represents a major public health issue, sin-
ce Pernambuco represents 8.0% of the new cases 
of leprosy in the general population and 12.0% of 
the cases in subjects under 15 years [6].

The occurrence in subjects under 15 years indica-
tes early exposure and persistence of transmission 
of this disease, reflecting active transmission cir-
cuits. Children and teenagers belong to vulnerable 
groups, constituting a significant group to evaluate 
the magnitude of this disease and maintaining a 
regular parameter; the general detection rate of 
this disease shows a downward tendency in 2012, 
however, the number of cases among subjects un-
der 15 years has small variations, indicating a pos-
sibility of hidden endemicity [6].

The cases are distributed in most municipalities 
of the 12 Brazilian Regional Health Management 
Offices (GERES), however, 40% of these cases are 
concentrated in the I GERES. There is, however, in-
termunicipal variation in the detection rate (from 
1.8 to 640.4 cases/100,000 inhabitants), with hy-
perendemic municipalities for this disease, including 
within the VI GERES.

Based on national and state epidemiological data, 
this study was designed to analyze the epidemiolo-
gical profile of leprosy by surveying cases in subjects 
under 15 years in the VI GERES, within the period 
of 2005 to 2014.

This study is justified by the fact that the inciden-
ce of leprosy in subjects under 15 years is a relevant 
indicator of quality of health services available to the 
population in focus. 
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Method
This is a study with an exploratory and retrospective 
design, using data from the Brazilian National Disea-
se Notification System (SINAN), specifically concer-
ning cases of leprosy within the age group from 0 to 
14 years and among inhabitants of the VI GERES in 
Pernambuco: Arcoverde, Buíque, Custódia, Ibimirim, 
Inajá, Jatobá, Manarí, Pedra, Petrolândia, Sertânia, 
Tacaratu e Tupanatinga, and Venturosa. 

The population of this study consisted of all cases 
of leprosy in subjects under 15 years notified in the 
VI GERES, from January 1, 2005, to December 31, 
2014. All cases with clinical diagnosis of leprosy no-
tified were included in the sample as a ‘new case’, 
within thespecified age group, and cases notified 
within the age group above 15 years and cases 
of relapse of this disease were excluded from the 
sample.

The variables analyzed were: municipality of noti-
fication, municipality of residence, health center of 
notification, age, sex, race/skin color, clinical form, 
operational classification, and mode of entry and 
mode of detecting the new case.

For analyzing the incidence rate (proportion of 
new cases in a given population and in a given 
time interval), we used the number of newly-con-
firmed cases in children under 15 years and po-
pulation estimates data, for each municipality with 
occurrence(s), obtained from demographic censuses 
between 2005 and 2012 – calculated by 10,000 
inhabitants and presented by means of proportion 
measures.

The results are arranged in absolute and percen-
tage values   into tables and graphs, prepared using 
the softwares Microsoft Word and Microsoft Excel 
(versions 2010).

Thisstudy was conducted according to the pro-
visions of Resolution no. 466/2012, by the Brazi-
lian National Health Council (CNS), referring to the 
ethical aspects recommended when conducting 
research that involves human beings. The project 
was approved by the Research Ethics Committee 

of the University of Pernambuco (REC/UPE), under 
the Brazilian Certificate of Submission for Ethical As-
sessment (CAAE) no. 53813716.2.0000.5207 and 
Protocol no. 1,478,230, issued on April 5, 2016.

Results
Within the study period, from 2005 to 2014, 613 
(100%) new cases of leprosy were registered in 
individuals residing in the VI GERES. Out of them, 
69 (11.2%) involving subjects under 15 years (Fi-
gure 1).

In the decade under study, out of the 69 cases of 
leprosy recorded in subjects under 15 years, there 
was a downward tendency line from 2005, with 
a marked increase in 2012 and a new decrease in 
2013, as shown in Figure 2.

Figure 1:  Percentage of cases of leprosy in the VI 
GERES according to age group, within 
the decade from 2005 to 2014. Arco-
verde, PE, Brazil, 2016.

Source: Prepared by the authors.

Figure 2:  Time series of cases of leprosy in the VI 
GERES according to age group, within 
the decade from 2005 to 2014. Arco-
verde, PE, Brazil, 2016.

Source: Prepared by the authors.
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The survey of cases of leprosy in subjects under 
15 years (69 = 100%) showed that 60.9% of the 
cases were diagnosed in the urban area, 20.3% in 
the rural area, and 5.8% in the perirural area. In this 
group, there was a predominance of women (42 = 
60.9%), and menaccounted for 27 cases (39.1%).

Considering the total distribution of cases by age 
group, there were 4 cases between 0 and 4 years 
(5.8%), 31 cases between 5 and 9 years (44.9%), 
and 34 cases in teenagers from 10 to 14 years 
(49.3%).

According to the operational classification of le-
prosy, it was shown that the multibacillary form 
prevailed, with 55.1% of the cases, in comparison 
to the paucibacillary form, over the years. In the 

analysis of clinical forms, together, the dimorph and 
the indeterminate ones represented75.4% of the 
cases (Table 1).

Out of the 69 cases of leprosy analyzed within 
the decade from 2005 to 2014, the age group from 
10 to 14 years prevailed. The year 2005 gathered 
the highest number of notifications (42.0%).

Considering the mode of detection, spontaneous 
demand was predominant,registered in 20 (29%) of 
the new cases of leprosy. Detection through contact 
examination occurred in 19 (27.5%) of the cases 
and referral took place in 18 (26.1%) of the cases 
(Table 2).

Table 1.  Epidemiological profile of cases of leprosy in 
the VI GERES, according to sex, age group, 
operational and clinical classification, within 
the decade from 2005 to 2014. Arcoverde, 
PE, Brazil, 2016.

Variables N %

Age

0 to 4 years 4 5.8

5 to 9 years 31 49.3

10 to 14 years 34 44.9

Sex

Female 42 60.9

Male 27 39.1

Area of residence

Urban area 42 60.9

Rural area 14 20.3

Periurban area 4 5.8

Unknown 9 13.0

Operational classification

Multibacillary 38 55.1

Paucibacillary 31 44.9

Clinical form

Dimorph 36 52.2

Undetermined 16 23.2

Tuberculoid 13 18.8

Virchowian 2 2.9

Not classified 2 2.9

Source: Prepared by the authors.

Table 2.  Profile of cases of leprosy in the VI GERES, 
according to age group, mode of detec-
tion, smear microscopy,disability degree, 
and therapeutic scheme, within the decade 
from 2005 to 2014. Arcoverde, PE, Brazil, 
2016.

Variables N %

Mode of detection 

Spontaneous demand 20 29.0

Contact examination 19 27.5

Referral 18 26.1

Unknown 5 7.2

Others 4 5.8

Examination of collectivity 3 4.3

Smear microscopy

Not performed 41 59.4

Positive 20 29.0

Negative 7 10.2

Unknown 1 1.4

Number of injuries

0 to 4 years 15 5.4

5 to 9 years 116 41.0

10 to 14 years 146 53.6

Physical disability

Degree 0 66 95.7

Degree 1 3 4.3

Initial therapeutic scheme

1-SMB/PCT/6 doses 29 42.0

2-SMB/PCT/12 doses 38 55.1

Other schemes replaced 2 2.9

Source: Prepared by the authors.
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Table 3.  Distribution of cases of leprosy in the VI GERES, according to age group, year of notification, 
and municipality of residence, within the decade from 2005 to 2014. Arcoverde, PE, Brazil, 2016.

Municipality 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Total

Petrolândia 1 - 1 3 1 - 3 2 5 1 17

Arcoverde 12 1 - 1 - - - - - - 16

Sertânia 10 - - - - - - - 3 - 13

Ibimirim 4 5 1 - - - - - - - 10

Jatobá 1 - - - - 1 1 - - 1 4

Custódia - - - - - - - 2 1 2 3

Petra - 1 - - 1 - - - - - 2

Buíque 1 1 - - - - - - - - 2

Tupanatinga - - 1 - - - - - - - 1

Tacaratu - - - - - - - - 1 - 1

Manari - - - - - - - - - 1 1

Inajá - - - - - - - - - 1 1

Total 29 8 3 4 2 1 4 10 2 4 69

Source: Prepared by the authors.

Regarding smear microscopy, in most cases, 41 
(59.4%), this procedure was not carried out. When 
performed, smear microscopywas positive in 20 
(29%) of the cases and negative in 7 (10.2%) of 
the cases notified within the decade.

As for the total distribution of cases by age group 
and the number of cutaneous injuries, the group 
from 10 to 14 years had the highest number, with 
34 cases totaling 146 cutaneous injuries (49.3%).

In terms of the physical disability degree (PDD) in 
diagnosis, out of the 69 cases analyzed, PDD 0 was 
predominant, but 3 (4.3%) patients showed PDD 1.

The treatment regimen adopted in most cases 
was a 12-dose specific multibacillary polychemothe-
rapy (SMB/PCT), observed in 38 cases (55.1%). 

Concerning the spatial distribution of leprosy in 
subjects under 15 years, out of the 13 municipalities 
within the VI GERES, 12 municipalities had at least 
1 case of this disease within the period from 2005 
to 2014. This means that the burden of disease was 
observed in 92.3% of the municipalities analyzed 
(Figure 3).

Considering the parameters of the Ministry of 
Health (above 4.0 cases/10,000 inhabitants), the 
analysis of general detection rates revealed the per-
sistence of hyperendemicsin 5 municipalities: Arco-

verde, Ibimirim, Jatobá, Petrolândia, and Sertânia. In 
turn, the municipalities of Custódia and Pedrastood 
out with a patternof 4.0 cases/10,000 inhabitants 
– 2.0 cases/10,000 inhabitants is already considered 
a very high index.

The municipalities of Buíque, Inajá, Manari, and 
Tupanatinga were considered as having high ende-
micity. Venturosa was the only municipality witha 
low incidence rate – no cases of this disease (Figure 
3).

Figure 3:  The leprosy detection rate, within the 
VI GERES, according to the age group, 
per 10,000 inhabitants,within the de-
cade from 2005 to 2014. Arcoverde, PE, 
Brazil, 2016.

Source: Prepared by the authors.
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During the period, it was observed that the mu-
nicipality of Petrolândia stood out when considering 
the total number of cases. Within the decade from 
2004 to 2015, the year 2005 had the highest num-
ber of notifications (42%). In the same year, the 
municipality of Arcoverde had the highest number 
of registered cases, followed by the municipality of 
Sertânia (Table 3).

Discussion
In a scenario similar to what occurs in Brazil, leprosy 
in the countryside of Pernambuco still remains as a 
serious public health issue, even with the adoption 
of control measures and the creation of innovative 
action plans in the municipalities considered as tho-
se with the greatest burden of this disease. 

This study identified a decline in the incidence 
of leprosy within the VI GERES between 2005 and 
2014, but the incidence rates are still high, with 
slight differences from one year to the next, and 
they show difficulty in controlling this disease.

Decline in the leprosy incidence ratehas not been 
enough to meet one of the United Nations Millen-
nium Development Goals: eliminating leprosy by 
the end of 2015 – i.e. registering a maximum of 
1 case per 10,000 inhabitants [7]. Thus, Brazil still 
remains with two perverse titles: the only country in 
the world that has not been able to eliminate this 
disease and the country concentrating the largest 
number of new cases per year.

The data presented in this study reflect a regio-
nal tendency, with an increased number of cases in 
2012. According to data from the Ministry of Health, 
Northeastern Brazilkeeps a heterogeneity among its 
9 states. In the year 2012, while the states of Rio 
Grande do Norte and Alagoas had the lowest le-
prosy detection rates, the states of Maranhão, Piauí, 
and Pernambuco showed values   compatible with 
hyperendemics [6].

The distribution of cases of leprosy in subjects 
under 15 years within the VI GERES showed both 

hyperendemic and low endemicity municipalities, a 
pattern compatible with the high magnitude of this 
disease in the region. The presence of groups of 
municipalities with higher detection rates than ex-
pected indicates the persistence and greater stren-
gth of this disease in certain groups of municipali-
ties in the Brazilian regions, or that health services 
in these regions were rather efficient in detecting 
cases. On the other hand, agglomeration of muni-
cipalities with mean or below-expected detection 
rates may be indicative of possible failures in health 
services, such as late diagnosis and underreporting 
of cases. It is worth mentioning that municipalities 
with low case detection and those located close to 
high risk areas should strengthen their surveillance 
system [8].

The analysis of the spatial configuration of le-
prosy within the VI GERES revealed a predominance 
of cases in urban areas. Health inequalities among 
various population groups in urban settings reflect 
inherent inequalities in economic, social, and hou-
sing conditions. 

In relation to sex, a greater predominance was 
observed among women. Studies show a diver-
gence in the results as for the predominance of 
leprosy according to sex [9]. Some of them show a 
prevalence of men, others a prevalence of women. 
Some authors report that most cases detected in 
women were diagnosed by spontaneous demand, 
in turn the cases in men involve greater occurrence 
of disabilities associated with greater proportion of 
late diagnosis [10]. Most researchers on the theme 
point out that leprosy in childhood or adolescence 
has no predilection for sex, affecting boys and girls 
alike [11].

Considering the operational classification of le-
prosy, there was a predominance of multibacillary 
(MB) forms. This fact denotes a growth of ende-
mics, warning about epidemiological surveillance, 
because they are regarded as foci of infection and 
maintenance of the epidemiological chain, besides 
being seen as contagious forms with disabling po-
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tential [12-14]. Corroborating literature data, this 
study identified multibacillary forms as the most 
frequent ones [15].

When analyzing the clinical form, there wasa pre-
dominance of dimorphic leprosy cases, throughout 
the studied period. This group is characterized by 
its immunological instability, which causes great va-
riation in clinical manifestations, either in the skin, 
in the nerves, or in systemic impairment [16]. The 
high number of dimorphic leprosy casescan contri-
bute tohigh rate of disability and perpetuation of 
transmission [12].

In the adolescent population, dimorphic leprosy 
can impact patients’ self-esteem, since their image 
may be affected by deformities [4,16]. On the other 
hand, a gradual increase in the proportion of the 
dimorphic clinical form may indicate difficulties of 
classification by clinical form.

The indeterminate form also had a significant 
number of records. This form is considered the 
early stage of disease, which can evolve to cure 
spontaneously or to more severe forms [13]. This 
is the optimal stage to diagnose and treat leprosy, 
by cancellingthis endemics’transmission chain, avoi-
ding possible physical sequelae.

Considering the distribution by age group, the 
highest number of cases of leprosy occurred ac-
cording to increase in age, with a predominance of 
the age group from 10 to 14 years, throughout the 
studied period. The notification of cases between 0 
and 4 years becomes rarer, due to the body’s natural 
protection and overthe bacillus’ incubation period. 
In regions of great endemicity, the child clientele 
comes in early contact with bacillus’ carriers, which 
can be potentially disabling due to precocity of the 
event and the emergence of deformities [9, 13, 17].

The year 2005 brought the highest number of 
notifications; since that year, a tendency to redu-
ce the number of cases until 2013 was noticed, 
maintaining a regular parameter. The temporal 
analysis of cases allowed us to observe a small 
oscillation in the number of cases over the years 

studied, especially between 2005 and 2012. Thus, 
two possibilities may be considered: underrepor-
ting of cases and, on the other hand, incorrect 
diagnosis, resorting to approaches with mistakes 
to differentiate from other neurological or derma-
tological diseases [18].

Considering the mode of detection, spontaneous 
demand was predominant. This finding suggests 
that active search and contact examination are not 
occurring as expected [19]. The behavior recom-
mended by the Ministry of Health is these children’s 
contactsmust be registered and examined. Active 
search with contact examination is the most impor-
tant strategy for detecting leprosy in subjects under 
15 years. This form contributes to an early and sim-
pledetection of cases, which leads to reduction of 
hidden cases and disabilities [13].

A relevant aspect is highlighted by the Improved 
Global Strategy for Further Reducing the Burden 
of Leprosy proposed by the World Health Orga-
nization (WHO) – 2011-2015, whose challenge is 
preserving the quality of services aimed at leprosy 
and ensuring that all people affected by leprosy, 
regardless of where they live, have equal opportu-
nity to be diagnosed and treated by skilled health 
professionals without unnecessary and costly delays 
[20]. To achieve this goal, most efforts should be 
aimed at including treatment for leprosy in general 
health services. Health professionals at all levels of 
care should be trained in relation to simple methods 
for the diagnosis and approach to a patient with 
leprosy.

Attention was drawn to the high number of cases 
where smear microscopyhas not been performed, 
a laboratory examination that indicates whether 
Mycobacterium leprae is observed in the injuries in 
focus. The Ministry of Health advises its use, whe-
never possible, as a support for disease diagnosis 
and classification.

Smear microscopy represents a significant re-
source for patient classification, considering the 
polychemo therapy (PCT) treatment [21]. Its use 
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at the beginning of therapy and at the time of 
discontinuing medication is a priority to aid the 
clinical procedure.

A correct diagnosis of the clinical form should 
be based on 5 criteria: injury morphology, smear 
microscopy, histopathology, immunology (Mitsuda 
reaction and serology), and clinical evolution. Cu-
rrently, due to the difficulties to perform laboratory 
tests in Brazilian primary health carecenters (PHCCs), 
field diagnosis, for treatment purposes, is perfor-
med based solely on the criterion for determining 
the number of injuries. Considering the number of 
skin injuries as a marker to predict the risk of physi-
cal disabilities, the number of skin lesions observed 
in the cases studied has shown that these children 
and teenagers are evaluated on a late basis and they 
are still able to transmit the disease and develop 
disabilities [20].

There was a prevalence of PDD 0.PDD makes it 
possible to measure both operational and epide-
miological indicators; late detection benefits the 
persistence of sources of infection [13]. The large 
number of cases with PDD 0 in all the years stu-
died demonstrates the difficulty to evaluate PDD 
in subjects under 15 years and such an event can 
affect the evaluation of intervention programs for 
endemics [22].

PDD is an indicator to indirectly assess the effecti-
veness of early detection and appropriate treatment 
of endemic episodes, as well as to identify the exis-
tence of loss of sensitivity and deformities due to 
neural lesion [12, 17]. Disabilities are acknowledged 
to be primarily responsible for the stigma of this 
disease and, in the case of children, they can impair 
both social interaction and growth [19].

A significant number of cases not assessed for 
PDD found in all the years studied represent a failure 
in notification by epidemiological surveillance. This 
condition allows us to consider there is a hidden 
prevalence of disease that can lead to complications 
in individuals, as well as it contributes to the ende-
mics’ transmission chain [23].

The early therapeutic regimen for treating leprosy 
was performed through the association of drugs 
according to the classification of disease and ac-
cording to the Ministry of Health, and PCT with 
12 monthly doses is the most adopted scheme [1]. 
Treatment for leprosy with PCT has been a conti-
nuing success. Neither the issue of relapse nor drug 
resistance have been major issues and the schemes 
are well tolerated [20].

Considering the leprosy detection rates in subjects 
under 15 years, the persistence of hyperendemics 
was observed, according to parameters proposed 
by the Ministry of Health, in most of the municipali-
ties; Arcoverde and Petrolândia stand out, although 
there is a decline within the period from 2006 to 
2012, demonstrating a possible hidden endemics, 
which draws attention to the health services.

The high number of cases of leprosy in subjects 
under 15 years indicates the need for intensifying 
measures for prevention and control of this disease, 
specific for this age group. However, it is worth 
providing early diagnosis of leprosy, preventing its 
transmission and consequent physical disability.

Conclusions
Leprosy still remains as a serious public health issue 
in Brazil and in the state of Pernambuco, even af-
ter the adoption of control measures, such as the 
SANAR Program and the action plans instituted in 
the municipalities regarded as having the greatest 
burden of this pathology.

Although leprosy numbers show a declining ten-
dencywithin the decade studied, epidemiological 
indicators still demonstrate that the problem is far 
from being solved.

There is a need to increase discussions about 
specific guidelines for municipalities with worse in-
dicators and to emphasize the quality of services 
offered as key components for effective prevention 
and control programs.

The quality of programs and services should be 
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based on adequate professional training at all levels, 
regular technical supervision, and monitoring of in-
dicators. It is known that the reduced prevalence 
of leprosy depends on the health services’ capacity 
to diagnose cases in the early phase of this disease 
and carry out timely treatment, aiming at cure and 
elimination of sources of infection.
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