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Abstract: BACKGROUNDs - ultibacillary patients are the major source of infection in leprosy. Nevertheless, the risk is high-
er in household contacts between multibacillary patients than paucibacillary patients and in the general population.
Household contacts are in close genetic relationship with the index case-patient.

OsJecnive: To evaluate epidemiological data of the following variables: age, gender, education level, genetic proximity,
and type of contact with the index case-patient (household or not) in 107 families with leprosy.

MerHODS: Home visits were conducted to clinically examine family members. The medical charts of index case-patients
and co-prevalent cases were reviewed.

Resurrs: The controlled analysis of variables such as type of contact and genetic proximity revealed that household con-
tacts and first-degree kinship are independently associated with a higher chance of contracting the disease.
ConcrusioN: Household contacts are often genetically closer to the index case-patient. To investigate the independent
relevance of these risks in leprosy surveillance contact studies has been a challenge. Our results confirm literature data
that show the influence of genetics in the susceptibility to leprosy per se.
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Resumo: FUNDAMENTOS - Os pacientes multibacilares (MB) sao a principal fonte de infeccao na hanseniase e esse
risco é maior nos contatos domiciliares dos pacientes MB do que nos contatos dos paucibacilares (PB) e na pop-
ulagio em geral. Entretanto, os contatos domiciliares sio os mais préoximos do caso-indice (CI), em termos
genéticos.

OBJETIVO: Analisar dados epidemiolégicos das variaveis: sexo, idade, anos de estudo, grau de parentesco com o
CI e tipo de contato residencial (intradomiciliar ou peridomiciliar) com o CI em 107 familias de hanseniase.
MEropos: Foram realizadas visitas domiciliares para exame clinico dos familiares. Os prontuirios dos CIs e de
seus coprevalentes (contatos familiares que também tiveram hanseniase) foram revistos.

RESULTADOS: A andlise controlada das varidveis tipo de contato e grau de parentesco revelou que o contato domicil-
iar e o parentesco de primeiro grau estao independentemente associados a uma probabilidade maior de adoecer.
ConcLusAo: Os contatos domiciliares, em geral, sao os mais proximos do caso, em termos genéticos, e aferir a
magnitude desses riscos separadamente tem sido um desafio nos estudos de vigilincia de contatos em
hanseniase. Os resultados deste estudo confirmam os dados da literatura, demonstrando a influéncia genética no
desfecho da hanseniase per se.
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INTRODUCTION

Studies about familial aggregation in leprosy
indicate a relationship between the forms of the dis-
ease and kinship degree. Beiguelman (1972) '
observed that, in families in which the father and the
mother were virchowian, relatives related by blood
had a higher risk of developing the same polar type of
the disease. In addition, the author noticed that the
risk of contracting other forms of the disease was
higher in non-consanguineous members of the house-
hold. Morton (1974) does not confirm these findings
in Micronesia, but the rate of virchowian cases in that
population (22%) was half of that observed in Brazil
(45%), despite the fact that the world prevalence of
leprosy is higher than in Brazil. *

The development of methods of segregation
analysis made possible the investigation about the
role of hereditarianism in familial aggregation to
establish the form of inheritance. *>* In 1979, Smith
studied 91 families from the Philippines and verified
that virchowian leprosy was three times more preva-
lent when one of the parents presented this clinical
form of the disease, as compared to when none of
them presented this form of the disease or presented
no disease whatsoever. Nonetheless, the author
argues that the multifactorial hypothesis correlates
better with epidemiological data than any type of
Mendelian inheritance. ’

Serjeantson et al. (1979) analyzed 340 families
from New Guinea and favored multifactorial inheri-
tance for susceptibility to both virchowian and non-vir-
chowian leprosy. * Haile (1985) studied 75 families
from India and suggested an autosomal recessive
inheritance for susceptibility to tuberculoid leprosy. ’
Shields et al. (1987) studied 269 families from New
Guinea and were unable to differentiate between
Mendelian inheritance and a purely environmental
hypothesis as a risk factor. * Wagener et al., in 1988,
evaluated 63 families with at least 2 cases of leprosy
and concluded that their data pointed to an autosomal
dominant genetic hypothesis when the entire sample
was considered. When only tuberculoid patients were
included, the recessive model was more likely. ’

Abel et al. (1989) analyzed 27 pedigrees from
the Caribbean island ‘Desirade’ and accepted the
hypothesis of autosomal recessive inheritance for sus-
ceptibility to both leprosy and Virchowian leprosy. *’, "
In 1995, Abel et al. studied 285 families from Vietnam
and 117 Chinese families who lived in Vietnam. The
authors could not establish a Mendelian inheritance
pattern for the distribution of cases in the Chinese
families, whereas in the Vietnamese a larger co-domi-
nant gene could be associated with leprosy per se.

These studies were important because they
strengthened the familial aggregation aspect of the
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disease. However, the authors did not arrive at a con-
sensus about the form of inheritance of the disease
due to its non-Mendelian character, in which the rela-
tionship with the genetic factor is complex, and there
is likely more than one gene involved, with the need
of various risk alleles to overcome the susceptibility
threshold barrier.

OBJECTIVE

To analyze the clinical epidemiological profile
of co-prevalent cases and identify the risk factors for
leprosy among contacts.

MATERIAL AND METHODS
Details about the cases studied

The sample was defined based on a database
from the Duque de Caxias Municipal Health
Secretariat, with cases notified between 1998 and 2002
(520) in the 2™ district. Of the 520 index-case patients
(IC), only 400 were found due to unavailable address-
es. Initially 103 families were included in the study in
a co-prevalence status (more than one case of leprosy
in the family). Four more families from the same dis-
trict of Duque de Caxias were included after the initial
analysis period: two with co-prevalence cases and two
with only one case of leprosy. A descriptive epidemio-
logical study was conducted with these 107 families.

Home visits

Home visits were conducted in the municipali-
ty of Duque de Caxias for clinical dermato-neurologi-
cal examination of family members to diagnose lep-
rosy and to fill out prepared questionnaires. The visits
occurred from June 2004 to September 2007.

Medical record review

Medical records of index and co-prevalent (fam-
ily contacts who also had leprosy)-case patients were
reviewed for certification about the contraction of the
disease, data of diagnosis, treatment frequency, and
level of disability.

Variables studied

The following variables were analyzed for index-
case patients: gender, age, ethnicity, clinical form of the
disease, and educational level. For contacts, the follow-
ing were evaluated: gender, age, ethnicity, degree of
kinship with the index-case patient, dermato-neurolog-
ical examination results, and educational level.

The clinical classification of index and co-preva-
lent-case patients was based on data from medical
records of basic health units, where the Madrid and
operational classifications are applied.

Degrees of kinship were defined as: 1- first-
degree kinship (father, mother, son/daughter, sibling);



Epidemiologic study of 107 cases of families with leprosy in Duque de Caxias, Rio de Janeiro, Brazil

2- second-degree kinship (uncle/aunt, nephew/niece,
grandparents); 3 — spouse; 4 — others — non-consan-
guineous (son/daughter-in-law, brother/sister-in-law,
uncle’s wife, friend, etc).

The type of contact with the index-case patient
was defined as housebold (when the contact lived in the
same house as the index-case patient, and non-house-
hold (when the contact lived in the same backyard).

Data from the descriptive epidemiological study
of the 107 families were consolidated and analyzed
using the computer programs EPIINFO 6.04d and
STATA 9.0. Associations between categorical variables
were evaluated with the Chi-square test or Fisher’s exact
test, when necessary. Student’s t test was used to com-
pare continuous variables between two groups. The
endpoint variable considered was the contraction of the
disease by contacts. Odds ratio (OR) and its respective
reliability rate of 95% were estimated. A multifactor
logistic regression analysis was conducted to investigate
the factors associated with the chance of contracting the
disease among contacts and determine the independent
effect of each variable on the endpoint. The significance
level for statistical tests was 0.05.

This study was approved by the Research Ethics
Committee of HUCFF, UFRJ (protocol 187/04) and by
the National Committee on Research Ethics (CONEP).
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All the participants signed a Free and Informed Consent
Form (FICF). Two consent forms were prepared: one
for index-case patients and one for their contacts to pre-
serve the patients’ anonymity, since their family mem-
bers not always knew about their disease.

RESULTS

The 107 families were constituted by 1,205 indi-
viduals (107 index-case patients (IC) and 1,098 con-
tacts); of this total, 1,098 were found (index-case
patients and contacts). The other 107 (8.8%) were
losses (61 missing (not found), 28 deceased, and 18
refused to participate) (Table 1).

The analysis of considered variables only exam-
ined contacts (829) and all the co-prevalent cases (211)
because information was available in their medical
records (including those missing and deceased), total-
ing 1,040 contacts. Index-case patients were all includ-
ed. Losses of index and co-prevalent-case patients
were not considered in the analysis of variables subject
to clinical examination (such as ethnicity).

Table 2 shows the number of patients in each
family and the distribution of cases based on the oper-
ational classification of the disease (paucibacillary or
multibacillary). Three fourths of the families had two
or three patients with the disease.

TaBLE 1: General sample distribution

CONTACTS
INDEX-CASE PATIENTS CO-PREVALENT NON CO-PREVALENT TOTAL

DECEASED 9 17 2 28
REFUSED 1 1 16 18
MISSING 6 15 40 61
TOTAL LOSSES 16 33 58 107
EXAMINED 91 178 829 1098
SAMPLE 107 211 887 1205

* In bold letters, the sample studied.

TaBLE 2: Distribution based on the number of leprosy patients per family

N° of patients /family N° of families

N° of PB cases N ° of MB cases

1 2 1 1

2 57 54 60
3 25 30 45
4 9 14 22
5 5 12 13
6 2 7 5

7 4 11 17
8 2 7 9
10 1 4 6
Total 107 140 178
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The disease appeared in one generation in 31
families, in two generations in 68 families and in 3
generations in 8 families. Figures 1 and 2 show family
heredograms in which the disease affected two and
three generations, respectively.

Bivariate Analysis

The sample studied did not show a statistical
significant difference in relation to gender and ethnic-
ity. Table 3 presents the distribution of gender, ethnic-
ity and operational classification of the cases.

The educational level was similar for all index,
co-prevalent and non-co-prevalent-cases, with an
average of 4 years of study. Nevertheless, the age aver-
age was significantly lower among the non-co-preva-
lent cases. The average age among co-prevalent-case
patients was 44.5 and among the non-co-prevalent,
30.5 years (p-value = 0.002). The average age of
index-case patients was 45.1 years old, similar to that
of co-prevalent-case patients.

Degrees of kinship were defined as: 1- first-
degree kinship (father, mother, son/daughter, sibling);
2- second-degree kinship (uncle/aunt, nephew/niece,
grandparents); 3 — spouse; 4 — others — non-consan-
guineous (son/daughter-in-law, brother/sister-in-law,
uncle’s wife, friend, etc). The occurrence of the dis-
ease among first-degree consanguineous relatives
(kinship degree 1- father, mother, sibling,
daughter/son) and second-degree consanguineous
relatives  (kinship degree 2 - uncle/aunt,
nephew/niece, grandparents) in a single group was
compared to the occurrence of the disease in the non-
consanguineous group (kinship degrees 3 and 4), and
a significant association was not found (Table 4).
However, when we compared only first-degree kin-
ship with other degrees or types of kinship (other con-
sanguineous relatives, spouses, and non-consan-
guineous contacts), the association with the disease
was statistically significant (Table 5).

Contacts that lived in the same household as

MB

(FRL T

Legend:
O Non-affected man
B Affected man
O Non-affected woman
@ Affected woman
MB Multibacillary
pB Paucibacillary

Family 19

v l—CO+

BT

T
664 bboa

Legend:
O Non-affected man
B Affected man
O Non-affected woman
@ Affected woman
E Does not have contact
O Missing
MB Multibacillary
PB Paucibacillary

Family 26

FIGURE 1: Heredogram of family 19 with two generations affected

FIGURE 2: Heredogram of family 26 with three generations affected

TABLE 3: General characteristics of the population of index-case patients and contacts

CHARACTERISTICS INDEX-CASE PATIENTS CO-PREVALENT NON CO-PREVALENT
N % N % N %
GENDER
MASCULINE 54 50,5 105 49,8 389 46,9
FEMININE 53 495 106 50,2 440 53,1
p value = 0,64
ETHNICITY
WHITE 27 252 60 284 210 253
BLACK 24 224 50 23,7 196 23,6
BROWN 40 374 68 322 423 51,1
IGNORED 16 15,0 33 15,6
OPERATIONAL CLASS.
MB 74 69,2 102 48,3 -
PB 33 30,8 109 51,7 -

An Bras Dermatol. 2010;85(3):339-45.
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TABLE 4: Association between consanguinity and contraction of the disease by contacts

KINSHIP DEGREE CO-PREVALENT NON CO-PREVALENT TOTAL

N % N % N %
CONSANGUINEOUS 156 20,8 594 79,2 750 100,0
(Kinship degrees 1 and 2)
NON CONSANGUINEOUS 55 19 235 81 290 100,0
(Kinship degrees 3 and 4)
TOTAL 211 20,3 829 79,7 1.040 100,0

OR = 1,12; IC 95% = (0,78; 1,60); p value= 0,51

TABLE 5: Association between first-degree kinship and contraction of the disease by contacts

KINSHIP DEGREE CO-PREVALENT NON CO-PREVALENT TOTAL

N % N % N %
FIRST DEGREE 124 288 307 71,2 431 100,0
(KINSHIP 1)
OTHERS 87 14,3 522 85,7 609 100,0
(KINSHIP 2,3 and 4)
TOTAL 211 20,3 829 79,7 1040 100,0

OR = 2,42; IC = (1,75; 3,35); p-value < 0,0001

index-case patients had a higher chance of contracting
the disease (x 2.4) than those that lived in the same
backyard (Table 6).

A significant association between the clinical
form of the disease presented by the index-case
patient and the contraction of the disease was not
found (Table 7).

Multivariate Analysis

Variables associated with the endpoint (contrac-
tion of the disease by contacts) with a 10% significance
level were selected for multivariate analysis. The mul-
tivariate logistic regression analysis, involving type of
contact and first-degree kinship, revealed that the
chance of first-degree relatives contracting the disease
is 2.05 times higher than that of contacts with other
kinship degrees, controlling for type of contact.
Moreover, the chance of contracting the disease
among household contacts is 2 times higher than
among non-household contacts, controlling for
degree of kinship (Table 8).

DISCUSSION

Results from this epidemiological study indicate
that the contact population (co-prevalent and non-co-
prevalent cases) did not show significant differences
in relation to gender, ethnicity, and educational level.
The higher age average of index and co-prevalent-case
patients could be explained by the fact that the

Brazilian population is young (56% younger than 30
years old) * and by the fact that the patients who con-
tract leprosy are older due to BCG immunization or
due to specific characteristics of the endemic disease
in the study region.

In multifactor diseases, the risk of occurrence of
a phenotype decreases as we move down the kinship
distance ladder, differently from monogenic disorders,
which always follow the same pattern. Considering
the same type of contact, the higher incidence of the
disease among consanguineous members of the
nuclear family than among other consanguineous rel-
atives shows the genetic susceptibility component of
leprosy, widely reported in the literature. ">'*” The
association between the disease and the nuclear fami-
ly in this epidemiological study was possible due to its
sample size (n=1,147).

Household contacts of patients with leprosy
have a higher chance of contracting the disease, even
in an endemic urban area. '* However, only about 15
to 30% of the incident cases report contact with lep-
rosy patients. " Upon extending the definition of con-
tact to beyond household, Van Beers found the follow-
ing incidence of new cases: 28% were household con-
tacts; 36% lived in the same neighborhood of a case
and 15% had social contacts with leprosy patients. In
other words, in 79% of the cases some type of contact
can be reported. "

An Bras Dermatol. 2010;85(3):339-45.
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TABLE 6: Association between type of contact and contraction of the disease by contacts

TYPE OF CONTACT CO-PREVALENT NON CO-PREVALENT TOTAL

N % N % N %
HOUSEHOLD 163 233 482 74,7 645 62
NON-HOUSEHOLD 48 122 347 878 395 38
TOTAL 211 20,3 829 79,7 1.040 100-

OR = 2,44; IC 95% = (1,69; 3,4) ; p-value < 0,0001

TABLE 7: Association between the clinical form of the disease presented by index-case patients and contraction
of the disease by contacts

CLINICAL CLASSIFICATION CO-PREVALENT NON CO-PREVALENT TOTAL
N % N % N %
D 72 18,6 315 81,4 387 37,2
I 5 11,9 37 88,1 42 4,0
T 47 22,6 161 77,4 208 20,0
\Y% 87 21,6 316 78,4 403 388
TOTAL 211 20,3 8 29 79,7 1.040 100
x’=3,61  p-value = 0,31

TABLE 8: Logistic regression analysis of the contraction of the disease by contacts
VARIABLES GROSS OR (CI 95%) ADJUSTED OR (CI 95%)
FIRST-DEGREE KINSHIP 2.42 (1.75; 3.35) 2.05
HOUSEHOLD CONTACT 2.44 (1.69; 3.40) 2

CONCLUSION

Household contacts are often genetically closer
to the index-case patient. To investigate the dimen-
sion of risks in isolation has been a challenge for
researchers that conduct surveillance contact studies
in leprosy. In this study the controlled analysis of the
variable kinship degree 1 (first-degree kinship) and of
the variable type of contact indicated the independent
risk of the two exposures, with similar OR. In one of
the largest cohort studies ever conducted, which fol-
lowed 21,870 contacts of 1,037 leprosy patients in
Bangladesh, physical and genetic proximity were also
independently associated with the risk of contracting
the disease. ** Even though we do not have the refine-
ment of the data about independent association, our
results confirm previous data from Moet showing that

An Bras Dermatol. 2010;85(3):339-45.

genetics influences the endpoint of leprosy per se. We
did not find risk associations for clinical forms of the
disease; however, this is of difficult analysis in this
sample. Of the 33 paucibacillary cases, there was
multibacillary Hansen’s disease in the family of 19.

In the future we intend to research polymor-
phisms of susceptibility to leprosy, with various study
designs in the Brazilian population. We believe that in
the near future we may have access to very reliable
susceptibility markers. Thus, the identification of sus-
ceptible genotypes may lead to greater knowledge
about the pathogenic molecular mechanisms of le-
prosy and serve as a useful tool in the optimization of
prophylactic actions as a strategy in the eradication
and control of the disease. a
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