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ABSTRACT

Hansen’s disease, also known as leprosy, is an infectious disease still prevalent in Brazil. It is a chronic illness with acute immunological phenomena 
known as leprosy reactions. In the Federal District of Brazil, the University Hospital of Brasília is the reference centre for leprosy care. The study aimed 
to characterize the clinical and epidemiological profile of Hansen’s disease patients at the University Hospital of Brasília, by descriptive, retrospective 
analysis of 1,124 patients over the period from 1985 to 2005. The pattern of leprosy in this study demonstrated that type 2 leprosy reactions were 
common, especially in the lepromatous form and presented a direct correlation with the bacilloscopic index. The prevalence and frequency of severe 
complications, such as leprosy reactions, emphasize the importance of the ongoing study of leprosy and the need for continual improvement in the 
scope of knowledge concerning its treatment.
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RESUMO

Hanseníase, também conhecida como lepra, é doença infecciosa prevalente no Brasil. Caracteriza-se por curso crônico, com fenômenos imunológicos 
agudos denominados episódios reacionais. No Distrito Federal, o Hospital Universitário de Brasília é referência na assistência da hanseníase. O objetivo 
do estudo foi caracterizar o perfil clínico-epidemiológico dos doentes portadores de hanseníase do Hospital Universitário de Brasília. Foi realizada 
análise descritiva e retrospectiva de 1124 doentes portadores de hanseníase no período de 1985 a 2005. O padrão da hanseníase no nosso estudo 
concretizou-se por apresentar maior prevalência de reações do tipo 2, especialmente na forma lepromatosa e correlacionando-se diretamente com 
o índice baciloscópico. A significativa prevalência e freqüência de complicações graves como os episódios reacionais ressaltam a importância do 
estudo da doença e a necessidade de aprimoramento contínuo dos conhecimentos sobre a mesma. 
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Leprosy, Hansen’s disease (HD), is a granulomatous, chronic 
disease caused by Mycobacterium leprae, which mainly affects 
the skin and peripheral nerves30 31.

In 2006, the World Health Organization (WHO) was notified 
of 219,826 new cases of the disease worldwide32. Brazil, India, 
Madagascar, Myanmar, Nepal, Tanzania and Mozambique are 
the countries with the highest prevalence of HD13 29 30 31. Brazil is 
responsible for 80% of all HD notifications in Latin America and 
is the second most endemic area in the world, after India9. 

The strain of Mycobacterium leprae responsible for the 
disease in the majority of the Americas is closest to the European/

North African variety, which indicates that colonialism and 
emigration from the Old World quite likely contributed to the 
introduction of Hansen´s disease to the New World18.

The prevalence rate in Brazil in 1985 was 16.4 cases per 
10,000 residents20, dropping to 1.5/10,000 in 200514, a decline 
that was strongly influenced by operational factors, such as the 
treatment period. However, the prevalence rate is not the most 
adequate epidemiological indicator to monitor an endemic 
disease28. Despite the fact that the prevalence rate has subsided 
during recent years, an increase in the coefficient of Hansen´s 
disease detection has been observed27. This demonstrates that, 
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on one hand, the introduction of multi-drug therapy (MDT) has 
brought with it the possibility for curing these patients, but on 
the other, it has not had the expected impact of diminishing the 
sources of infection. The mortality rate in relation to leprosy is 
similar to that of the general population22. 

It is important to note that the official position of the Brazilian 
Dermatological Society has been to disagree with the changes 
undertaken in global and national Hansen´s disease policies in 
pursuit of the elimination of leprosy28.

The distribution of the disease is not homogeneous in Brazil27. 
The new case detection rate in the northern region was 5.6 cases 
per 10,000 population in 2005, whereas southern Brazil registered 
a rate of only 0.7/10,00014. The majority of cases are located in 
cities and the disease is considered endemic to urban areas27. 

There is no evidence that racial factors influence the disease24 
or that gender is associated with susceptibility. It is more frequent 
among those over 15 years of age, thereby mostly affecting those 
in the working age population2.

The important diversity of clinical, pathological and 
microbiological findings related to leprosy is a result of the 
variable levels of cellular immunity to Mycobacterium leprae 
among the patients affected by it25. It varies from a paucibacillary 
disease, in which few bacilli are present, to a multibacillary 
disease, where a significant bacillary load is present in lesions 
spread throughout the body surface5.

According to Ridley and Jopling (1966), clinical and 
histopathological findings led to the classification of leprosy in 
the following forms: tuberculoid (TT), borderline tuberculoid 
(BT), borderline borderline (BB), borderline lepromatous (BL) 
and lepromatous (LL)23. In some cases, clinical presentation 
of an indeterminate form (I) occurs24. This system made it 
possible for researchers around the world to classify patients in 
a standardized way.

The tuberculoid end of the spectrum is the result of an 
intense cellular immune response, with the predominance of Th1 
lymphocytes, while the lepromatous end is characterized by limited 
cellular immunity and the presence of Th229 30 31. 

Transmission occurs primarily from person to person9. In 
addition to individual immunological conditions, other factors that 
influence the risk of developing the disease include the local levels 
of endemicity and unfavorable socioeconomic conditions13 20, 
particularly where several individuals must share the same room. 
The risk is even greater if the index case in the family presents 
the lepromatous form of the disease, or conversely, it is lower if 
the primary case is tuberculoid9, which is obviously affected by 
the level of susceptibility of the household contacts. However, it 
is difficult to identify the individual and the environmental risk 
factors, given that the disease presents a long incubation period 
that varies on average from 2 to 5 years for tuberculoid cases and 
8 to 12 years for lepromatous cases10. Recent studies show strong 
evidence that susceptibility to this disease is also controlled by 
genetic factors, more specifically in a locus detected on the 6q25 
chromosome16 17, where an allele linked with low lymphotoxin-α 
production is the greatest risk factor1. 

Initially, patients usually present with skin lesions and altered 
thermal sensitivity, potentially progressing to altered sensitivity 
to pain and touch, or muscle wasting as a result of the effect of 
the disease on the peripheral nervous system (weakness in the 
limbs) and, in rare cases in the advanced stages, painless burns or 
ulcers of an anesthetic hand or foot30. The tuberculoid end of the 
spectrum is characterized by the presence of a single or few lesions 
and these are maculae or plaques with clearly-defined borders; 
at the lepromatous end, the lesions tend to be multiple maculae 
distributed throughout the skin surface31. Mycobacterium leprae 
has a particular tropism for peripheral nerves, causing alterations 
in thermal, pain and tactile sensitivity, affected in that order24.

The diagnosis of leprosy is essentially clinical and 
epidemiological in nature31 and is based principally on the 
existence of skin lesions, reduced sensitivity and nerve thickening4, 
but it can also be corroborated by means of bacteriological and 
histopathological analysis11.

Leprosy reactions are acute inflammatory events that occur over 
the chronic course of the disease and can affect skin and nerves 
due to the tropism of Mycobacterium leprae for Schwann cells and 
macrophages21. There are two types of reactions: type 1 reactions 
occur mostly in patients with some degree of cellular immunity, 
such as tuberculoid and borderline cases (Th1-type response); 
type 2 reactions are mediated by antibodies, but the formation and 
concentration of immunocomplexes with the subsequent system 
activation have an important role, occurring mostly in lepromatous 
and in some borderline cases (Th2-type response)4 19, and the most 
common clinical manifestation is erythema nodosum leprosum 
(ENL)3 4. Approximately 30% of multibacillary patients (lepromatous 
and borderline forms) experience some reaction episode during 
the course of the disease13. 

Type 1 reaction is characterized by acute inflammation of 
skin lesions, nerves or both, whereas the type 2 reaction presents 
painful papules or erythematous nodules30. Signs of further 
systemic effects may occur, such as fever, inflammation of the 
lymph nodes, neuropathy, or alteration of joints, testicles, eyes or 
other extremities7. Reaction episodes tend to take place at distinct 
points in time (before, during or after a specific HD treatment8 19, 
or triggered by stress, infection, pregnancy or childbirth3 6 29) and 
require immediate clinical intervention.

The treatment is prolonged and sometimes difficult, requiring 
multiple medications with diverse side effects11. Multi-drug therapy 
(MDT) for leprosy was introduced by the WHO in 1982 and 
paucibacillary patients are treated with rifampicin and dapsone, while 
multibacillary patients receive rifampicin, dapsone and clofazimine13. 

Due to its magnitude as much as its social significance, 
including the possibility of social stigma and sequelae for the 
patient and his/her family, leprosy is still one of the most serious 
public health problems in Brazil12.

MATERIAL AND METHODS 

The dermatology department of the University Hospital of 
Brasília is the referral center for Hansen´s disease out-patient 
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care and hospitalization related to diagnosis and treatment in the 
Federal District and surrounding regions.

A retrospective study was carried out using data collected 
from leprosy patient case files while under treatment from January 
1985 to December 2005. Patients were considered eligible for 
inclusion in the study if their diagnosis was confirmed by clinical 
evaluation, bacilloscopy and/or biopsy; any patient who had not 
concluded treatment or was transferred to another health center 
was excluded. 

The demographic and clinical/epidemiological variables 
analyzed were: gender, race, age of the patient at diagnosis, 
clinical form of leprosy, bacillary index and reaction episodes. 
While analyzing the race of the patients, we discovered that  
only 677 patient charts had completed this information. 

In this study, the I, T, BT and TT forms were combined 
as paucibacillary; similarly, BB, BL and LL were considered 
multibacillary. Charts that described the patient’s clinical form 
only as borderline were considered multibacillary.

Reactions were characterized as type 1 or 2 and studied for 
information relating to the frequency, incidence in different clinical 
forms and correlated with the bacillary index (BI). Despite a 
study population of 1,124 patients, it was only possible to obtain 
information on the BI of 900 of them. For this reason, some 
statistical analyses examined only this group of patients. 

In relation to reaction episodes, the diagnostic criteria 
for type 1 reactions were the appearance of erythema and/or 
infiltration of previous lesions, appearance of new erythematous 
or hypochromic lesions, nerve thickening, edema in the hands, 
feet or face and/or diffuse cutaneous hyperesthesia.

Type 2 reactions were diagnosed in accordance with the 
presence of the following findings: erythematous nodules (isolated 
or disseminated), with or without other systemic symptoms, 
such as fever, asthenia, nerve thickening and pain, myalgia and 
lymphadenitis.

Some variables (histopathological analysis and therapeutic 
regimen) collected only during the period from 2000 to 2005 
were evaluated separately. In this study, patients were classified 
according to their treatment as multibacillary when treatment 
included dapsone, rifampicin and clofazimine or any other 
alternatives to these drugs, or paucibacillary when treated with 
rifampicin and dapsone or an alternative regimen. 

The data were filed and processed using Microsoft Excel 
software, 2003 version. Some variables were correlated using 
the SPSS v.15 software and the Chi-square test was applied with a 
confidence interval of 95%. 

No conflict of interest regarding ethics occurred during the 
formulation or development of this article. 

RESULTS

Of the 1,124 cases studied, 485 (43.1%) were women 
and 639 (56.9%) men. The most prevalent race (color) was 
mixed (brown), 379 (56%) patients, followed by European 

descent (white), 237 (35%) cases, 60 (8.9%) were of African  
descent (black) and 1 (0.2%) Asian (yellow). In relation to age, 
1,036 (92.4%) of the patients were aged more than 15 years-old 
(Figure 1). 
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Figure 1 - Distribution of patients according to age group.

The lepromatous clinical form was the most common, 
determined in 436 (42.9%) cases, followed by all borderline 
forms in 312 (30.7%), with a lower prevalence for indeterminate 
forms in 98 (9.7%) cases (Figure 2). 
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Figure 2 - Distribution of patients according to clinical form.

Episodes of leprosy reaction were witnessed in 328 (29.2%) 
patients and type 2 reactions (ENL and multiform erythema) 
were the most commonly observed, 192 cases, 58.5% of those 
who suffered reactions. Reactions were more prevalent in the 
lepromatous forms, showing a statistically significant difference 
(Figure 3). 

Comparing the occurrence of leprosy reactions in the 
lepromatous form (LL) with all other clinical forms combined, 
a positive association occurred between this clinical form and 
reactions (Table 1). 

Among the bacilloscopic indices, a predominance of patients 
with a BI between zero and 0.99 (60%) was observed (Figure 4). 

Evaluation of the patients that presented reaction episodes 
and correlation of these data with the BI revealed that an increase 



578

Re
ac

tio
n 

ep
is

od
es

12
3

24

13

26

10 2
0

61

163

7
2

0

20

40

60

80

100

120

140

160

180

BB BL BT I LL TT
Clinical form

Type I reaction

Type II reaction

* p < 0.001

LL: lepromatous, BL: borderline lepromatous, BB: borderline borderline, BT: 
borderline tuberculoid, TT: tuberculoid, I: indeterminate.

Figure 3 - Distribution of the number of patients with reaction episodes 
according to clinical form.

Table 1 - Number of patients that presented leprosy reactions in the 
lepromatous form and in all other forms. 

			                 Clinical form

Leprosy reaction	 LL	 other forms	 Total

Reaction	 193	 88	 281

No reaction	 243	 492	 735

Total	 436	 580	 1,016

* p < 0.001

LL: lepromatous.
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Figure 4 - Distribution of bacilloscopic index values.

in the BI constitutes a risk factor for the development of leprosy 

reactions. The occurrence of reaction episodes in patients who 

presented a higher bacilloscopic index was significantly higher 

than in those who presented a lower index (p<0,001).
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Figure 5 - Distribution of patients that presented leprosy reactions 
associated with the clinical form of the disease (MB x PB).

leprosy reactions were incomplete and these data were excluded 
from this analysis.

For some variables, the data were collected only for the period 
from 2000 to 2005 and are discussed below. It was possible to 
obtain the results of histopathological analysis for 147 biopsies. 
An evaluation was realized according to the clinical form and 
the biopsy and an association was observed between these two 
variables. The percentages that quantify the cases for which 
histopathological results coincided with the classification of the 
clinical form are presented in Table 2.

Table 2 - Evaluation of the correlation between clinical form and 
histopathological (biopsy) results.

Clinical form	 Percentage (%)

Lepromatous	 84.2

Borderline lepromatous	 91.7

Borderline borderline	 50.0

Borderline tuberculoid	 96.3

Tuberculoid	 56.0

Indeterminate	 66.7

The patients were also classified as multibacillary (MB) and 
paucibacillary (PB), according to the type of multi-drug therapy 
(MDT) that they received. The MB cases corresponded to 78.7%, 
while the PB represented 21.3%. In relation to the average 
duration of each therapeutic regimen, the MB group required 
an average of 12.8 months and the PB group, 6.6 months. The 
distribution of the MDT-MB and MDT-PB for each clinical form 
is represented in Figure 6. 

Penna GO et al

The number of patients who suffered reactions was greater 
in the multibacillary group (240 cases, approximately 36% of 
multibacillary patients) in relation to those from the paucibacillary 
group (43 cases, approximately 10% of paucibacillary patients) 
(Figure 5). However, in 16 cases, the information regarding 
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Figure 6 - Distribution of the treatment regimen of each patient for 
each clinical form.

DISCUSSION

The incidence of leprosy in the group under study presented 
similar rates between men and women, regardless of race, with 
a higher prevalence among those over 15 years of age (92.4%), 
which is in agreement with the data in the leprosy literature2 4 24. The 
lepromatous end of the disease spectrum was the most (42.9%) 
prevalent, while this finding is not consistent with other studies4 9, 
it can be explained by the fact that the study occurred in a referral 
center, which, by nature, receives patients with atypical symptoms, 
as well as those who are more susceptible to complications, such 
as the leprosy reactions.

Episodes of leprosy reactions were observed in 328 (58.5%) 
patients, with type 2 reactions the most common. The elevated 
prevalence of reactions reinforces the fact that the Dermatology 
Department of the University Hospital of Brasilia is a reference for 
the diagnosis and treatment of leprosy in the Federal District. 

A statistically significant association was observed between 
the occurrence of leprosy reactions and the lepromatous clinical 
form. This association could be a consequence of the prevalence 
of lepromatous cases in the present study and the predominance of 
type 2 reactions, but it is also linked to the immunopathology of the 
disease, in which multibacillary patients are more susceptible to 
leprosy reactions due to their bacterial load and higher exposure 
to antigens. This association has been observed in other studies, 
such as those undertaken by Cuervas et al, Gomes et al, Kahawita 
et al and Walker et al3 4 8 30.

The distribution of the bacilloscopic index in this study 
showed a greater prevalence of negative bacilloscopic index (BI) 
or slightly positive BI (<1). This finding is in contrast with the 
information that the most commonly observed clinical form in 
this study was lepromatous, given that this form of the disease is 
classified as multibacillary. This discrepancy may be the result of 

the low sensitivity of the examination, errors in some stage of its 
execution, error in the classification of the clinical form in the 
patient case file or some other change in the pattern of clinical 
expression of LL with a low BI.  Within the design of this study, 
these hypotheses could not be further clarified. 

In this study, analysis of the results demonstrated that an 
increase in BI correlates to a statistically significant increase in 
the number of leprosy reactions (p< 0.001). This information 
is compatible with the literature that highlights a directly 
proportional association between the BI and the development 
of leprosy reactions, especially ENL6. Reactions were also more 
prevalent in the group classified as multibacillary, which is 
expected, given that the multibacillary forms are immunologically 
more unstable and the most common kind of reaction observed 
was type 23 6 7 19.

With the data collected during the period from 2000 to 
2005, analysis of the relation between the clinical form and the 
histopathological result was undertaken. As described above, an 
association was observed between these two variables and the 
analysis confirmed that a significant correlation exists between 
histopathology and the clinical form, varying from 96.3% of 
correlation in the borderline tuberculoid form (BT) to 50% in 
the borderline borderline (BB) form. 

One possible explanation for the lower percentage of congruity 
in the BB clinical form may be the fact that this corresponds to 
the most unstable form within the spectrum of HD clinical forms. 
In general, numerous cutaneous lesions with a wide range of 
types and dimensions are present in the same patient. Maculae, 
papules and plaques of varying sizes may contain well-defined 
borders in some areas and diffuse borders in others, revealing the 
polymorphous aspects of the lesions. The clinical/dermatological 
variation of this borderline group is also correlated with differing 
bacteriological, immunological and, above all, histopathological 
aspects26. 

The specific treatment for Hansen’s disease is the multi-drug 
therapy standardized by the WHO. It is administered through a 
standard regimen in accordance with the operational classification 
of the patient as either PB or MB15 31. 

Therefore, once diagnosed, a Hansen´s disease patient 
must be classified for therapeutic reasons.  This classification 
is paucibacillary (PB) for cases with 5 skin lesions or fewer or 
multibacillary (MB) in the case of more than 5 lesions15.

The patients in the study, included from 2000 to 2005, 
were also classified as MB or PB according to the operational 
classification. The MB patients correspond to 78.7%, while the PB 
cases represented 21.3%. A convergence of observations occurred 
with this study and the literature that states that the PB regimen is 
associated with almost all indeterminate and tuberculoid cases, 
while the MB course is applied to borderline and lepromatous 
cases24. 

In relation to the duration of each therapeutic regimen, the MB 
group required an average of 12.8 months and the PB group, 6.6 
months. Therefore, it is firmly within the recommended guidelines 
that stipulates 6 months of supervised doses of rifampicin taken 
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over a period of up to 9 months for PB cases (with additional 
daily doses of 100mg de sulfone) and 12 months of supervised 
doses of rifampicin taken over as many as 18 months for MB 
cases (with additional daily doses of 100mg de sulfone and 
50mg of clofazimine, along with a single dose of 300mg of 
clofazimine)15.

This study showed the clinical and epidemiological profile of 
leprosy patients treated over a period of 20 years at the University 
Hospital of Brasília, reflecting the characteristics of the disease in 
the Federal District and surrounding areas, given that this is the 
regional reference center for the diagnosis and treatment of leprosy. 
The significant prevalence and frequency of severe complications, 
such as reactions, emphasize the importance of the ongoing study 
of leprosy and the need for continued improvement in the scope 
of knowledge concerning its treatment. Attention is drawn to the 
fact that it is in the realm of dermatology that the first signs and 
symptoms of leprosy are often seen; therefore this specialty has a 
particular level of responsibility in the care given to the patient, as 
well as in the teaching and research of this disease.  
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