
Leprosy remains a major public health concern in northern Brazil, especially in the elderly with severe forms of the disease. 

This study aimed to describe the distribution of leprosy in elderly patients in an endemic state in northern Brazil. Leprosy 

cases in the elderly in the state of Pará during a 10 year period, i.e., 2005-2009 and 2010-2014 were analyzed. There were 

6,382 registered cases and 5,327 new cases, with a higher proportion of the cases comprising men (2005-2009 = 67.8%; 

2010-2014 = 68.7%) and patients aged 60-69 years (2005-2009 = 63.6%; 2010-2014 = 61.4%). A dimorphic clinical form, 

multibacillary operational classification, lack of physical disability, and entering the health service as a new case owing to 

spontaneous demand were prevalent in both sexes. Detection rates in the elderly had a homogeneous distribution, with a 
2 hyper-endemic pattern (> 40.0 per 100,000 inhabitants) throughout the time period and a tendency decline (R = 0.9014) 

until the year 2024. Leprosy in the elderly manifested differently over time in the territories of Pará, with high numbers of 

new cases that might have contributed to maintaining the chain of transmission of the disease.
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manifestations and characteristic signs and 

symptoms involving the skin and peripheral 

nerves (Lockwood and Saunderson 2012). 

Introduction

Leprosy is a contagious, chronic infection with 

slow evolution and a wide spectrum of clinical 



Leprosy is classified as a neglected tropical 

disease and has significant correlations with 

poverty, stigma, disadvantage, and discrimination 

(World Health Organization 2017).

Worldwide, developed countries consider leprosy 

as an eliminated public health problem; however, 

the disease persists in highly endemic countries 

(i.e., India, Brazil, and Indonesia). These countries 

accounted for 79.6% of new cases in 2018,

and Brazil was responsible for 93% of new cases 

(28,660) in Latin America (World Health Organi-

zation 2019). This represents an important region 

in the maintenance of disease transmission and 

may be influenced by the heterogeneity of social 

and economic health conditions observed in the 

northern part of the country (Kerr-Pontes et al 

2004).

The evolution of the Brazilian epidemiological 

profile requires a health surveillance model that 

incorporates both temporal and spatial analyses, 

recognizing the associations between socio-

economic, historical, geographic, population, and 

territorial factors in health-disease processes 

(Penna et al 2009, Richardus et al 2016). 

Geoepidemiology creates this collaborative link 

between the temporal and spatial dynamics of 

diseases (Bakker et al 2009).

Ageing imposes an increased burden on indivi-

duals with leprosy, as morphological and 

physiological changes reduce homeostatic 

balance and functionality while performing daily 

tasks (Cornman et al 2016). Elderly people with 

leprosy often manifest severe forms of the 

disease actively contributing to the transmission 

of the disease as well as atypical clinical 

manifestations in addition to an increased risk of 

developing disabilities and various associated 

diseases (Oliveira et al 2019). This study aimed to 

describe the distribution of leprosy in the elderly 

population in an endemic state, Pará, in the 

northern region of Brazil during a 10-year period 

spanning 2005–2014.

Material and Methods

The study was performed in accordance with 

resolutions 466/12 and 510/2016 of the Brazilian 

National Health Council for Research involving 

human beings and was approved by the Research 

Ethics Committee of the University of the State of 

Pará (CEP/UEPA) under opinion No. 1,456,689 / 

2016. A commitment to use the data was signed, 

guaranteeing confidentiality and privacy of the 

information.

An ecological study was carried out on leprosy 

cases reported in people aged 60 years or older 

(considered “elderly” according to the Brazilian 

elderly statute (Oliveira et al 2019)) to analyze the 

magnitude and severity of leprosy in a time period 

from 2005 to 2014, divided into two 5-year 

periods (2005–2009 and 2010–2014). The area 

analyzed consisted of the Integration Regions 

(IRs) of Pará. It encompasses an area of 
21,247,955,381 km  of the Brazilian Amazon and is 

the second-largest federal state in territorial 

extension, with a population of 7,581,051 

inhabitants, a demographic density of 6.07 
2inhabitants/km , and latitude of 3° 57 0 south and 

longitude of 53° 5 24? west. The area is divided 

into 144 municipalities aggregated by 12 IRs: 

Metropolitana (05 municipalities), Guamá (18 

municipalities), Rio Caeté (15 municipalities), 

Araguaia (15 municipalities), Carajás (12 munici-

palities), Tocantis (11 municipalities), Baixo 

Amazonas (13 municipalities), Lago Tucuruí (07 

municipalities), Rio Capim (16 municipalities), 

Xingu (10 municipalities), Marajó (16 munici-

palities) and Tapajós (12 municipalities).

Databases were purchased were from secondary 

sources. Clinical and epidemiological data inclu-

ding the clinical form of leprosy (indeterminate, 

tuberculoid, dimorphic, Virchowian, or unclassi-

fied), operational classification (paucibacillary 

and multibacillary; MB), and degree of physical 
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disability (0, 1, 2, or not evaluated) were acquired 

on the basis of the Notifiable Diseases Infor-

mation System of the State Secretariat of Public 

Health of Pará (SINAN/SESPA). Demographic data 

(from 2000 and 2010 censuses, in addition to 

population estimates) and continuous carto-

graphic data (scales 1:250,000) were obtained 

from the Brazilian Institute of Geography and 

Statistics (IBGE) and used to construct the study 

area algebraically. Demographic data of the IRs

of the state of Pará were obtained from the 

Information System of the Amazon Foundation

of Support to Studies and Research in Pará 

(FAPESPA).

Debugging was performed using TabWin 3.6 

software. Variables were tabulated and filtered, 

removing incomplete data, redundancies, and 

inconsistencies. Data with duplicate names 

and/or characteristics and typing errors in SINAN 

were excluded. Laboratory work was performed 

at the Epidemiology and Geoprocessing Labora-

tory of the Amazon (EpiGeo) at UEPA. Georeferen-

cing of data was performed using the LAT/LONG 

projection system with DATUM SIRGAS 2000

to index geographic coordinates, create the 

geographic database (BDGeo), and integrate 

epidemiological and demographic databases 

using ArcGIS 10.5 software.

In the descriptive analyses, monitoring indicators 

were built according to the annual prevalence 

rates of leprosy (number of cases in the course of 

treatment in that location and year, divided by the 

total population in the same location and year, 

multiplied by 10,000) and annual detection rates 

for new cases (new resident cases diagnosed

in that location and year, divided by the total 

population in the same location and year, 

multiplied by 100,000), calculated during the 

periods of 2005-2009 and 2010-2014. The 

denominator was the total population and the 

elderly population in the 12 integration regions 

from 2005 to 2014 (Tables 1 and 2). To assess 

these indicators, the parameters of the Brazilian 

Ministry of Health (Brazil, 2020) were considered. 

The prevalence of a point with cases undergoing 

treatment on December 31 of the year of 

assessment was adopted.

An analysis of leprosy trends was projected for the 

following 10 years using the annual detection rate 

of new cases in the general and elderly population 

per 100,000 inhabitants by 2024. To obtain these 

values, polynomial regression models for the time 

period were used with second-order modeling 

and curve-fitting models. Monitoring indicators 

presented were produced using the Microsoft 

Excel® 2013 software.

Spatial distributions were obtained from data 

aggregated by area, with the indicators classified 

by color in five categories which varied according 

to their parameter patterns: low (dark green), 

medium (light green), high (yellow), very high 

(orange), and hyper-endemic (red). Analysis was 

performed in accordance with the international 

cartographic standards for choropleth maps 

(Nardi et al 2013).

Results

In the 12 IRs of Pará during the period 2005-2014, 

6,382 cases of leprosy were registered, of which 

5,327 were new cases. During 2005-2009, there 

were 3,214 records of the disease (2,708 new 

cases), and during 2010-2014, there were 3,168 

(2,619 new cases) (Table 3).

In relation to the new cases of leprosy in the 

elderly, occurrence was more frequent in men 

(2005–2009 = 67.8%; 2010–2014 = 68.7%), with 

proportions reaching twice as that of women 

(2005–2009 = 32.2%; 2010–2014 = 31.3%). The 

age group of 60–69 years had a greater 

distribution (2005–2009 = 63.6%; 2010–2014 = 

61.4%) (Table 4).
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Table 3 : Registered prevalence and new cases of leprosy in the elderly in the 12 Integration
Regions of the state of Pará, Brazil, 2005–2014

Integration Registered prevalence                  Number of new cases
Regions              Number Rate per         Number Rate per

10,000 100,000
population  population

2005 a 2010 a 2005 a 2010 a 2005 a 2010 a 2005 a 2010 a
2009 2014 2009 2014 2009 2014 2009 2014
(n=3,214) (n=3,168) (n=2,708) (n=2,619)
n (%) n (%) n (%) n (%)

Araguaia 365 (11.3) 337 (10.7) 29.87 18.50 301 (11.1) 278 (10.6) 336.7 224.1

Baixo 147 (4.6) 179 (5.7) 6.73 5.56 113 (4.1) 138 (5.3) 35.67 39.84

Amazonas

Carajás 473 (14.7) 381 (12.0) 18.90 11.72 409 (15.1) 309 (11.8) 371.6 228.4

Metropolitana 540 (16.8) 574 (18.1) 9.17 7.27 463 (17.0) 471 (18.0) 76.8 64.0

Guamá 176 (5.5) 206 (6.5) 4.99 4.01 143 (5.3) 158 (6.0) 81.2 39.72

Lago de 292 (9.1) 238 (7.5) 36.46 26.91 245 (9.1) 197 (7.6) 339.4 212.1

Tucuruí

Marajó 106 (3.3) 153 (4.8) 4.88 8.22 88 (3.3) 115 (4.4) 81.5 101.0

Rio Caeté 122 (3.8) 105 (3.3) 6.57 5.67 105 (3.9) 85 (3.3) 74.6 53.7

Rio Capim 336 (10.5) 327 (10.3) 19.58 15.29 281 (10.4) 286 (10.9) 226.0 169.3

Tapajós 128 (4.0) 146 (4.6) 19.66 21.19 111 (4.1) 122 (4.6) 233.0 223.2

Tocantins 329 (10.2) 303 (9.6) 20.53 14.04 284 (10.5) 274 (10.4) 164.5 122.8

Xingu 200 (6.2) 219 (6.9) 24.81 16.63 165 (6.1) 186 (7.1) 250.6 206.9
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Table 4 : Distribution of new cases and annual leprosy detection rate in the elderly by sexes and
age groups in the 12 Integration Regions of the state of Pará, Brazil, 2005–2014

                 New cases    Detection rate per 100,000 
                 population

2005-2009 2010-2014 2005-2009 2010-2014
(n=2,708) (n = 2,619)
n (%) n (%)

Sexes

Men 1,835 (67.8) 1,798 (68.7) 81.73 64.04

Women 873 (32.2) 821 (31.3) 38.88 29.24

Age groups (years)

60-69 1,721 (63.6) 1,608 (61.4) 76.65 57.27

70-79 779 (28.7) 788 (30.1) 34.69 28.06

> 80 208 (7.7) 223 (8.5) 9.26 7.94



The dimorphic clinical form of leprosy was 

frequent among both men (2005–2009 = 46.6%; 

2010–2014 = 53.2%) and women (2005–2009 = 

36.0%; 2010–2014=51.6%) throughout the entire 

study period. The MB operational classification 

prevailed in both sexes: men (2005–2009=78.5%; 

2010–2014=83.9%) and women (2005–2009 = 

56.9%; 2010–2014 = 70.1%). In terms of physical 

disability, a score of 0 was the most common

in both men (2005–2009=50.7%; 2010–2014= 

48.2%) and women (2005–2009=61.6%; 2010– 

2014=56.0%) in the 10 years analyzed (Table 5).

The mode of entry for care in public health 

services for new cases predominated among the 

reported cases of leprosy in elderly patients 

across the state. From 2005–2009, 11/12 regions 

presented relative values ??above 80.0%, with 

emphasis on Tapajós (86.7%; 111/128 new cases), 

Carajás (86.4%; 409/473 new cases), Tocantis 

(86.3%; 284/329 new cases), and Rio Caeté 

(86.1%; 105/122 new cases). From 2010–2014, 

there was a decline in the number of regions

with such high percentages; however, Tocantis 

reached a value of 90.5% (274/303 new cases), 

which was higher due to spontaneous demand 

throughout the series. During the first time period 

studied, it was observed that 10/12 IRs presented 

this type of demand to the Health Service, parti-

cularly Tocantis (68.6%; 195/329 new cases),

Lago Tucuruí (66.6%; 163/292 new cases), and 
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Table 5 : Distribution of new leprosy cases in the elderly by sex according to the clinical form, 
operational classification, and degree of disability in the 12 Integration Regions of the

state of Pará, Brazil, 2005–2014

             New cases
                      Men                    Women
2005-2009 2010-2014 2005-2009 2010-2014
(n = 1,835) (n = 1,798) (n = 873) (n = 821)
n (%) n (%) n (%) n (%)

Clinical form

Indeterminate 179 (9.7) 157 (8.7) 148 (16.9) 101 (12.3)

Tuberculoid 218 (11.9) 167 (9.3) 206 (23.6) 140 (17.1)

Dimorphic 855 (46.6) 956 (53.2) 314 (36.0) 424 (51.6)

Virchowian 405 (22.1) 404 (22.5) 111 (12.7) 109 (13.3)

Unclassified 178 (9.7) 114 (6.3) 94 (10.8) 47 (5.7)

Operational Classification

Paucibacillary 392 (21.4) 290 (16.1) 374 (42.9) 246 (29.9)

Multibacillary 1,440 (78.5) 1,508 (83.9) 497 (56.9) 575 (70.1)

Unknown 3 (0.1) - 2 (0.2) -

Degree of disability

0 931 (50.7) 867 (48.2) 538 (61.6) 460 (56.0)

1 484 (26.4) 564 (31.4) 188 (21.5) 226 (27.5)

2 187 (10.2) 201 (11.2) 58 (6.7) 67 (8.2)

Not avaluated 233 (12.7) 166 (9.2) 89 (10.2) 68 (8.3)



Araguaia (65.1%; 196/365 new cases). In the 

second time period, there were similar results, 

with 9/12 IRs still having the same spontaneous 

demand as new cases, mainly Araguaia (66.9%; 

186/337 new cases), Carajás (62.1%; 192/381 

new cases), and Lago Tucuruí (61.9%; 122/238 

new cases).

Analysis of the spatial distribution of the rates of 

detection of new cases of leprosy among the 

general and elderly population demonstrated a 

homogeneous distribution of the disease related 

to a hyper-endemic pattern throughout the entire 

study period in both population subgroups 

(Figure 1). From 2005-2009, 11 IRs presented 

parameters considered hyper-endemic, except 

for Baixo Amazonas, which had a very high 

incidence (35.67%). In the 2010–2014 period, 10 

IRs remained hyper-endemic; however, 2 IRs 

presented parameters considered to be very

high: Baixo Amazonas, which continued in this 

parameter (39.84%) and Guamá, which passed 

this standard (39.72%) from the second time 

period.

The annual detection rates of new cases of 

leprosy in the general population showed 

progressive declines during the historical series, 

but with two fluctuations between 2007-2008 

and 2011-2012, in addition to inflexibility in

2010. Concerning the elderly population, it was 

evidenced that the detection rates also followed 

the decrease of the general population over the 

years, with slight punctual variations in the

years 2008 and 2012, however with the 

maintenance of high detection rates in hyperen-
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Fig. 1 : Spatial distribution of new cases in the general and elderly population in the
Integration Regions of the state of Pará, Brazil, 2005–2014
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demic parameters. The trend in detection rates

in the elderly population showed a decline until 
22024 (R  = 0.9014) (Fig. 2).

Discussion

Leprosy has shown a decline in monitoring 

indicators in recent years due to the introduction 

of multidrug therapy. However, the detection of 

new cases in several countries, including Brazil, 

remains significant (World Health Organization, 

2019). The northern region of Brazil shows the 

maintenance of clusters with high endemicity, 

probably due to social, economic, and geo-

graphical vulnerability (Penna et al 2009). This 

study reveals the geo-epidemiological context

of this disease in elderly patients during a 10 years 

time period in the endemic state of Pará in 

northern Brazil.

In addition to being a neglected disease, leprosy 

shows evidence of distinct distributions between 

sexes in old age (Brazil 2018). Other epidemio-

logical studies have demonstrated this higher 

occurrence in men (Fine et al 1997; Irgens et al 

1990). This may be related to the behavioural 

context and distinction of values ??and attitudes 

toward the health-disease process and assistance 

(Dijkstra et al 2017), and due to difficulties in 

accessing health services, both because of 

leprosy-related disabilities (Richardus et al 1999) 

and frequent functional decline in old age (Maia 

et al 2006). There may also be greater biological 

susceptibility to the disease in men (Fine et al 

2001).

The highest occurrence of leprosy in the 60–69 

years group was similar to that reported in other 

studies investigating leprosy in elderly people 

(Oliveira et al 2019; Souza et al 2020). These 

findings may be related to this age group consti-

tuting a higher proportion of the population, 

according to data for Pará in the 10 years analyzed 

(Brazilian Institute of Geography and Statistics, 

2020). Further, there could be better preservation 

Fig. 2 : Historical series of leprosy detection rate in the general and elderly population

with a polynomial trend until 2024, in the state of Pará, Brazil, 2005-2014
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resulting from a greater coverage of the FHS

from one time period to another in the study. 

However, some IRs still showed concerning 

percentages of low coverage (Brazil 2019). 

However, it is worth highlighting the need for 

continued training of FHS professionals. In 

addition to leprosy mimicking clinical manifes-

tations of other diseases, an advanced age 

imposes several physiological changes in cogni-

tion, mood, mobility, and communication,

which may interfere with the sensitivity of the 

standardized tests (Oliveira et al 2019).

Analysis of the spatial distribution of detection 

rates showed patterns considered hyper-

endemic throughout the entire study period

in both the general and elderly population 

subgroups. This is in accordance with reported 

characteristics of the northern region of Brazil, 

where Pará is one of the states that contribute 

most to the transmission of the disease and has 

one of the highest detection rates (Brazil 2020). 

These patterns suggest that in Pará, leprosy 

remains a major public health problem. Even

after more than three decades of multidrug 

therapy, leprosy transmissibility is still high, 

indicating that regional conditions may contri-

bute to the epidemiological context, favoring 

hidden endemic factors of disease (Ferreira et al 

2020).

Such conditions in the northern region of Brazil 

may be related to poor living conditions, pre-

carious socioeconomic development, inequalities 

in access to health services, and low compliance 

with public policies (Penna et al 2009). This occurs 

less frequently in the territories because they

are geographic spaces of permanent interaction, 

defining patterns of social groups that live there 

(Bakker et al 2009). Conversely, Pará has evidence 

of social production of leprosy related to 

economic development projects, large migratory 

flows, accelerated urbanization, and inadequate 

living conditions (Menezes et al 2010).

of functional capacity in this age group (Nogueira 

et al 2017), allowing better access to health 

services. Notably, Brazil has a family health 

strategy (FHS) that aims to reorganize primary 

care in the country through expansion, quali-

fication, and consolidation of health actions and 

services by multi-professional teams.

The higher frequency of new cases of the MB

form of leprosy in elderly patients in the state 

corroborates the findings by Nobre et al (2017) 

who reported an increase in new MB cases with 

advancing age at a national level (ranging from 

15% among children to 74% among the elderly). 

Widely discussed factors that influence this 

include public understanding of the disease, 

accessibility to health actions and services, and 

technical training of health professionals (World 

Health Organization, 2016). However, in the case 

of elderly people with leprosy, limitations in 

access to health services can be affected by

low coverage as well as physiological declines 

imposed by age and frequently associated 

diseases (Cruz et al 2020).

This growing distribution of MB cases in elderly 

patients differs from that predicted by the World 

Health Organization, which highlights the occu-

rrence of high numbers of new MB cases in 

populations from regions with low leprosy 

endemicity (World Health Organization, 2016). 

Brazil is considered a country with a high burden 

of the disease is owing to the high number of 

cases in a global context; hence, it is ranked 

second globally (World Health Organization, 

2019). This may be influenced by other epide-

miological factors that condition these clinical 

forms in the elderly.

A lack of physical disability was frequent 

throughout the entire study period, similar to 

findings by Nogueira et al (2017) when assessing 

the functional capacity of elderly people with 

leprosy. This may be related to early diagnosis 
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During the 2005–2009 periods, Pará had one of 

the lowest population coverages of FHS teams in 

Brazil (Brazil 2019). This may have contributed

to a higher risk of transmission, possibly due to 

inadequate early diagnosis, treatment, and 

follow-up. Baixo Amazonas showed very high 

rates, below the standard of other regions in the 

study, suggesting the existence of geographic 

contexts with different vulnerabilities to the 

social production of leprosy and new organi-

zations in their territories. During this period, 

Baixo Amazonas had the second-lowest FHS 

coverage in the state (Pará 2010).

Regardless of FHS coverage, the area ineffectively 

performed early diagnosis and disease control.

In the period of 2010–2014, there was a 

progressive improvement in population coverage 

of FHS in almost all regions of the state, with 

emphasis on Baixo Amazonas (Brazil, 2019). 

However, this increase did not significantly affect 

their detection rates, which continued to be very 

high. This IR is considered one of the oldest 

occupation areas in the state, with major mining 

projects that reflect changes in the population 

pattern, demographic growth, marked urbani-

zation, and rural populations located on the banks 

of rivers, side roads, and highways (Menezes et al 

2010; Pará 2010). The improvement in Guamá's 

monitoring indicators, on the other hand, may be 

related to the activities of primary health care in 

the population, with emphasis on FHS coverage 

above the state average (Pará 2015).

The northern region has many territories in which 

a large proportion of its population still resides in 

rural areas, making access to health services 

difficult and generating differences in health 

coverage and underreporting of cases regis-

tered with SINAN (Freitas et al 2014). Indeed, 

Magalhães and Rojas (2007) observed high rates 

of detection of leprosy in Pará when studying 

spatial distribution.

Detection rates in the elderly throughout this 

study period did not decrease as observed in the 

general population, suggesting maintenance of 

the epidemiological chain in the state's IRs,

with parameters of hyper-endemicity above the 

recommendations of the Brazilian Ministry of 

Health and similar to endemic scenarios in the 

mid-west and north-east of the country (Brazil 

2020, Ferreira et al 2020, Rocha et al 2020). This 

pattern in the elderly is generally observed in 

countries where the endemic has stabilized with 

relatively low prevalence (Irgens et al 1990, Larre 

et al 2012).

This unique manifestation of leprosy in the elderly 

may be associated with re-infection owing to an 

increased life expectancy, late clinical mani-

festations for the extended incubation period of 

the bacillus, greater immunological susceptibility, 

associated diseases, nutritional aspects, and 

more recently, the transition demographic (Rocha 

et al 2020). However, we highlighted other evi-

dence that may be associated with leprosy cases 

in elderly patients. For example, proposals for 

epidemiological transition, particularly in Latin 

America and Brazil, but in scenarios different from 

the traditional ones postulated by Omran (2005) 

amid sequenced phases.

We defend the prolonged polarized model of 

epidemiological transition, as it highlights a high 

concomitant incidence of disease at all stages

of the transition, the resurgence of infectious 

diseases that had already been controlled, 

countries with mixed morbidities and different 

levels of transition in the same country, both in 

varying geographic areas and between social 

groups (Frenk et al 1991). This reflects changes

in the frequency, magnitude, and distribution of 

health conditions (expressing a double burden of 

illness, disability, and death) as well as systematic 
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social responses to these conditions (expressed in 

the way the health system would organize itself to 

offer its services) (Frenk et al 1989, Araújo 2012).

Leprosy has both persistence and recrudescence 

in Brazil, represented by its emergence in greater 

intensity amid a non-unidirectional nature. This 

could explain the distribution of the disease in 

several Brazilian regions, where its behavior 

shows important differences in terms of geo-

graphic and social polarization leading to diff-

erent patterns of morbidity indicators between 

population subgroups (Frenk et al 1991, Schramm 

et al 2004, Araújo 2012). Fine (2006) stressed

that leprosy is not an eradicable disease with 

current methods, even with favorable projections 

of monitoring indicators. It will continue to be 

endemic for many decades in countries such as 

Brazil.

Conclusion

The findings of the study on leprosy in the elderly 

population in the state of Pará showed a homo-

geneous spatial distribution in the integration 

regions, with a hyperendemic pattern over the 

ten years analyzed. Its detection rates follow the 

decline of the general population, but with much 

higher hyperendemic parameters, mainly of the 

multibacillary forms.

This context suggests the conditioning of the 

disease by the demographic and epidemiological 

transition, characterized by a rapidly growing 

elderly contingent, with morphological changes, 

reductions in homeostatic balance, multiple 

associated diseases and a decline in their 

functional capacity, imposing the need for 

differentiated disease control in old age. Greater 

access to health services through primary care, 

early diagnosis, reinforced contact surveillance in 

families with elder people, reinforced national 

healthcare policy for men and comprehensive 

geriatric assessment deserve attention. Such 

measures may contribute to the interruption of 

the chain of transmission of the disease in a 

territory with great inequities and a hidden 

historical endemic.
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