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INTRODUCTION
Leprosy is characterized as an infectious gran-

ulomatous disease, with insidious onset, caused by 
Mycobacterium leprae. It affects preferably skin and 
peripheral nerves, constituting the main infectious 
condition responsible for physical disability in human 
population associated with different social, economic 
and psychological impacts. It presents high infectivi-
ty and low pathogenicity, with an incubation period 
ranging from seven months to ten years. 1-4

Leprosy is one of the oldest diseases that affect 
humans and that, even after the initiation of treatment 
with specific multidrug therapy (MDT) in mid-1986, it 

remains a relevant and priority public health problem 
in Brazil, mainly in the states of the North, Northeast 
and Midwest.5,6  In fact, its neglected disease feature 
systematically undermines its control.7

In addition to individual factors, unfavorable 
social conditions, such as low educational level and 
extreme poverty, are associated with the onset of the 
disease.3,5  Susceptibility is linked to nutritional, genet-
ic and environmental factors, vaccination with BCG 
(Bacillus Calmette Guerin), as well as issues related to 
the immune system. 8,9
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Abstract: Background: Leprosy is an infectious chronic condition associated with potentially serious physical, 
social and psychological impacts. 
Objectives: To characterize the clinical and epidemiological profile of leprosy patients treated from 2007 to 2011 in 
the University Hospital of Ceará, Northeastern Brazil. 
Methods: This is a retrospective and descriptive study. The study population consisted of residents in the state 
of Ceará treated in a dermatology clinic between 2007-2011. Clinical and epidemiological data analyzed were 
obtained from medical records and from the database of national Information System for Notifiable Diseases. 
Results: 475 cases were analyzed, mostly women (51.8%), aged 45-59 years (35.0%) - mean of 45.2 years at diag-
nosis - with 6.3% of children under 15 , with low education (73.7%), white color (68.8%), residency in the city of 
Fortaleza (82.3%), and no defined work occupation (59.6%). At diagnosis, most patients were multibacillary (MB) 
(65.5%), had borderline clinical form (48.0%), and 22.7% had physical disability (8.0% with grade 2), predomi-
nantly in MB cases (p <0.001). We observe worsening of disability in 5.1% of cases post-MDT. The proportion of 
cases with reactional episodes was 42.7%, mainly during MDT (51.2%). 
Conclusion: This is the first study conducted in this hospital context, revealing late diagnosis, high burden of 
disease, hidden endemicity, and high social vulnerability in the state of Ceará. This study reinforces the need to 
strengthen health care network for timely diagnosis and treatment, aiming at longitudinality of assistance.
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In 2012, the global prevalence reached 232,857 
new cases and in the first quarter of 2013 there were 
189,018 cases. Brazil recorded a higher detection rate 
of 10 cases per 100,000 inhabitants, being the prima-
ry responsible for the disease in the American conti-
nent, with 92% of the 36,178 new cases detected in the 
Americas.6 The state of Ceará ranks 14th in the coun-
try and the 4th in the Northeast region in the number 
of new cases of the disease.10 In the 2001-2012 period, 
there was a reduction in the detection rate; still, this 
indicator reached 24 cases per 100,000 inhabitants in 
2012, considered “very high”, according to Ministry of 
Health parameters. The city of Fortaleza is considered 
a priority in the national plan of strategic actions to 
control leprosy.10

The inherent challenges to control leprosy bring 
the need for structuring a resolutive and integrated 
network of health attention, with defined territorial 
base, in order to create opportunities for actions to 
promote health and education, early diagnosis and 
treatment, and rehabilitation, aiming at completeness. 
In this network, the role of reference units must be 
monitored and evaluated in order to streamline this 
process.

In the context of a university hospital with re-
ferral service for treatment of leprosy, this study aims 
at characterizing the clinical and epidemiological pro-
file of leprosy in patients treated from 2007 to 2011 in 
Fortaleza.

This is the first comprehensive study of char-
acterization of demand for this service, with the pro-
posal to support and enhance comprehensive care for 
patients affected by leprosy and assist in the planning 
of control actions.

METHODS
This is a descriptive study of retrospective na-

ture, based on analysis of leprosy cases treated at the 
University Hospital Walter Cantídio, from 2007 to 2011.

The outpatient care for leprosy in the hospital 
comprises the diagnosis and treatment of disease, 
monitoring and treatment of leprosy reaction episodes 
(LRE) or other complications of the disease and of 
multidrug therapy (MDT). Moreover, hospitalizations 
resulting from these complications are also comprised.

Data in this study population were obtained 
through a systematic review of the medical records, 
with complementation from the Notifiable Diseases 
Information System (SINAN-leprosy) database.11  In 
the collection of data, sociodemographic, clinical and 
epidemiological variables were included, such as place 
of residence, place of birth, occupation according to 
the Brazilian Classification of Occupations (BCO), age, 
gender, skin color, educational level, number of skin 
lesions and affected nerve trunks, histopathology and 

occurrence/ type of reaction episodes. For the vari-
ables “operational rating”, “clinical form”, “bacillos-
copy” and “simplified standardized neurological as-
sessment parameters”, the moments before and after 
MDT were taken as reference. The degree of disability 
evolution for cases with identified evaluation was as-
sessed.11

For the consolidation of the data, we used the 
statistical program Epi-info (version 3.5.2, Centers for 
Disease Control and Prevention, Atlanta, USA). In ad-
dition to the descriptive analysis for the calculation of 
potential statistical differences regarding the relative 
frequencies, we used the Pearson chi-square, consider-
ing significance with p value less than 0.05. The prev-
alence ratios and their 95% confidence intervals (CI) 
were also calculated. The McNemar test was used to 
compare the degree of disability of individuals at di-
agnosis and at patient discharge. All data analysis was 
performed using Stata 11 (Stata Corporation, College 
Station, USA).

The study was approved by the Ethics Com-
mittee of the Universidade Federal do Ceará (protocol 
number 008.02.12).

RESULTS
In the period from 2007 to 2011, 480 cases of lep-

rosy were treated, ranging from 75 cases in 2011 to 119 
cases in 2007. We excluded 4 (0.8%) cases due to change 
in diagnosis and 1 (0.2%) due to residing in other state 
than Ceará. At the end, the study population consisted 
of 475 patients, with epidemiological and clinical data 
presented in tables 1 and 2, respectively.

Mean age was 45.2 years, ranging from 4 to 89 
years, standard deviation (SD) of 17.8 years and me-
dian of 47 years. The most affected age group was 45-
59 years, with 166 (35.0%) cases. Most patients were 
female (246; 51.8%) and white (327; 68.8%). Most also 
had low educational level (351; 73.7%), considering 
all categories until incomplete elementary education. 
Furthermore, the majority of patients were born in the 
city of Fortaleza (239; 50.3%) and resided therein (391, 
82.3 %) (Table 1).

In clinical terms, 225 (47.4%) patients had more 
than 5 skin lesions. Dimorphic clinical form was the 
most frequent, both at diagnosis (228; 48.0%) and at 
discharge (233; 49.0%). There were more cases with 
multibacillary (MB) operational classification: 311 
(65.5%) and 314 (66.1%), respectively, at diagnosis and 
at discharge (Table 2).

Prior to the treatment, 465 (97.8%) patient per-
formed bacilloscopic exam from intradermal shaving 
(bacilloscopy). Of those who performed bacillosco-
py at diagnosis, 136 (28.7%) were positive. The mean 
bacilloscopic index at diagnosis was 1.6, with a stan-
dard deviation of 0.6. When analyzed by histopathol-
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ogy, 130 (27.3%) cases did not perform this exam at 
diagnosis, and in 83 (17.4%) cases this exam was in-
conclusive (Table 2).

At diagnosis, 297 patients presented affected 
nerve trunks. The higher frequency of nerve involve-
ment at diagnosis and at discharge was the ulnar 
nerve, with 154 (32.4%) and 57 (12.4%) cases, respec-
tively. The evaluation of the degree of disability in the 
three segments (eyes, hands and feet) at diagnosis was 
observed in 458 (96.4%) cases. Feet were the most af-
fected, with 136 (29.6%) cases showing some degree of 
physical disability, followed by hands, with 84 (18.3%) 
cases, and eyes, with 24 (5.2%) cases.
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Table 1: Sociodemographic characterization of people 
attended at Hospital Universitário Walter Cantídio, 
Fortaleza – CE, 2007-2011

Table 2: Clinical and epidemiological characterization 
of people attended at Hospital Universitário Walter 
Cantídio, Fortaleza - CE, 2007-2011.

Variable 

Age (years)
	 < 15
	 15 - 29
	 30 - 44 
	 45 - 59
	 ≥ 60
Gender

	 Female
	 Male
Education

	 None
	� 1st to 4th grade incomplete - 

elementary school
	� 4th grade complete - elementary school
	 �5th to 8th grade incomplete - 

elementary school
	 Completed elementary school
	 Incomplete high school
	 Complete high school
	 Incomplete higher education
	 Complete higher education
Skin color

	 White
	 Black
	 Yellow
	 Brown
	 Indian
Place of birth

	 Ceará. city of Fortaleza
	 Ceará. other cities
	 Other States
Place of residence

	 Fortaleza
	 Ceará (other cities) 
	 Unknown 

VARIABLE

Number of lesions

	 > 5
	 ≤ 5
Clinical form

	 Indeterminate
	 Tuberculoid 
	 Dimorphic
	 Virchowian
	 Neural
Operacional classification
	 Paucibacillary
	 Multibacillary
Bacilloscopy

	 Not performed
	 Positive
	 Negative
Histopathology

	 Not performed
	 Inderterminate
	 Tuberculoid
	 Dimorphic
	 Virchowian
	 Neural
	 Unconclusive

Number

30
62
117
166
100

246
229

18
77

162
94

28
22
30
6
4

327
21
40
79
1

239
103
3

391
83
1

DIAGNOSIS

Number	 %

225	 47.4
250	 52.6

18	 3.9
149	 31.4
228	 48.0
73	 15.3
7	 1.4

164	 34.6
311	 65.4

8	 1.7
136	 28.7
329	 69.2

130	 27.4
13	 2.8
130	 27.4
35	 7.3
78	 16.4
1	 0.2
83	 17.5

Percentual

6.3
13.0
24.7
35.0
21.0

51.8
48.2

3.8
16.2

34.1
19.8

5.9
4.6
6.3
1.3
0.8

68.9
4.4
8.4
16.6
0.2

50.3
21.7
0.6

82.3
17.5
0.2

DISCHARGE

Number	 %

-	 -
-	 -

19	 4.0
145	 30.5
233	 49.0
70	 14.7
8	 1.7

161	 34.0
314	 66.0

331	 69.8
67	 14.0
58	 12.2

-	 -
-	 -
-	 -
-	 -
-	 -
-	 -
-	 -

At diagnosis, of the 458 (96.4%) cases with eval-
uation performed, 94 (20.5%) presented some degree 
of physical disability, 54 (57.4%) had grade 1 and 33 
(42.6%) had grade 2. At discharge, of the 388 (81.7%) 
cases evaluated, 108 (27.8%) had some degree of phys-
ical disability, 70 (64.8%) had grade 1 and 38 (35.2%) 
had grade 2. It is noteworthy that 21 (5.4%) cases 
presented progression of the degree of disability, 355 
(91.5%), maintenance, and 7 (1.8%) cases presented re-
gression of disability (Table 3). Seventeen cases (3.5%) 
were not evaluated at diagnosis and 87 (18.3%) cases 
were not evaluated at discharge.

We observed a high proportion of maintenance 
in the degree of disability between diagnosis and 
post-discharge evaluation (93.5%). Also, there was an 
improvement of 4.7% and worsening of 1.8% of the 
383 cases evaluated in both stages. However, when 
comparing individuals diagnosed without physical 
disabilities to those with some degree of disability at 
discharge, there was a statistically significant differ-
ence by the McNemar test (p=0.028) between the two 
periods of evaluation.

Physical disabilities at diagnosis were more 
frequent in men, with 39 (17.0%) presenting grade 1 



and 24 (10.4%) grade 2 (p=0.009). Although not signif-
icant from a statistical point of view, men had a 1.30 
higher chance, in relation to women, to have grade 2 
disability (95% CI:  0.97 to 1.75; p=0.09 ). At discharge, 
there were no statistical difference in cases with grade 
2 disability between genders (PR = 1.30; 95% CI: 0.97 
to 1.75; p=0.08).

Among the cases with grade 1 disability at di-
agnosis, 47 (13.6%) were between 15-59 years and 22 
(22.0%) were 60 years or older. For grade 2, 25 (7.2%) 
cases were 15-59 years and 8 (8.0%) cases, 60 years or 
older. At discharge, 50 (14.5%) patients, aged between 
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15 and 59 years, and 20 (20.0%) patients aged 60 years 
or older, had grade 1 disability. For grade 2 at the time 
of diagnosis, 26 (7.5%) cases were aged between 15-59 
years and 12 (12.0%) were 60 years or more.

At diagnosis, physical disabilities predominat-
ed in MB cases, 66 (21.2%) cases with grade 1 and 31 
(9.9%) with grade 2 (p <0.001). In paucibacillary (PB) 
cases, 4 (2.4%) patients had grade 1 and 2 (1.2%) had 
grade 2 (p <0.001).

Among patients examined at diagnosis, there 
was a greater chance of physical disability in dimor-
phic clinical form, both for grade 1 (42, 60.0%) and for 
grade 2 (17, 51.5%; p <0.001) (Figure 1). At discharge, 
grade 2 disabilities were also more frequent in dimor-
phic clinical form, with 22 (57.8%) cases (Figure 1).

Two hundred and three (42.7%) participants 
developed some leprosy reaction episode (LRE) at 
different times of outpatient follow-up. Sixty-seven 
(33.0%) cases presented LRE before MDT, 104 (51.2%) 
during MDT and 32 (15.7%) during and after MDT. 
Twenty-nine patients showed both types of leprosy 
reactions at different times.

Type 1 reaction episodes were more common in 
men, with 36 cases (57.1%), in a rate 1.14 time higher 
in relation to women, but not significant (95% CI: 0.41 
to 3.11; p = 0.77). Type 2 reaction episodes were similar 
in both sexes: two cases in each group. Type 1 reaction 
episodes were more frequent in the dimorphic form, 
with 49 (77.7%) and 47 (74.6%) cases before and after 
treatment (p <0.002), respectively.

Table 3: Evolution of the degree of disability at 
diagnosis and MDT discharge in patients assisted at 
Hospital Universitário Walter Cantídio, Fortaleza – 
CE, 2007-2011

DEGREE OF DISABILITY
Diagnosis	 Discharge

	 0		  1		  2		  NA

	 N	 %	 N	 %	 N	 %	 N	 %

0	 271	 76.3	 16	 4.5	 2	 0.6	 66	 18.6
1	 7	 10	 51	 72.9	 3	 4.2	 9	 12.9
2	 0	 0.0	 0	 0.0	 33	 100.0	 0	 0.0
NA 	 2	 11.8	 3	 17.6	 0	 0.0	 12	 70.6

*NA- Degree of disability not assessed; N- Number

Figure  1: Degree 
of disability at di-
agnosis and dis-
charge, according 
to clinical form, in 
patients assisted at 
Hospital Universi-
tário Walter Cantí-
dio, Fortaleza – CE, 
2007-2011
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DISCUSSION
This is a pioneering study in this university hos-

pital complex, which strengthens the neglected charac-
ter of leprosy due to its large proportion, with signs of 
late diagnosis and associated high burden of morbidity. 
It reflects the clinical and epidemiological scenario of 
Ceará, in an area of high endemicity in Brazil, revealing 
the relative concentration of leprosy cases in the referral 
outpatient clinic whose actions should typically be the 
responsibility of the primary care network.

The study population included large number of 
working-age patients, a fact also demonstrated in oth-
er studies, with potential socio-economic consequenc-
es on families and communities.12,13,14 The neglected 
character of leprosy is reinforced as a poverty gener-
ating and perpetuating condition. Issues such as lep-
rosy reaction episodes and physical disabilities extend 
temporary or permanent situations, such as removal 
of productive activities.15

Approximately one third of participants per-
formed some paid work, according to CBO. Of this per-
centage, the majority were workers in services and sell-
ers in shops and markets, befitting the level of education. 
The same was demonstrated in another study.12 Such in-
clusion proved to be consistent with the low level of edu-
cation observed in most of surveyed subjects. Moreover, 
most patients had no defined occupation, and many had 
already an established retirement.

Women showed a slight predominance, but not 
significant, as observed in other scenarios.7,16,17,18 Al-
though different from other findings in the literature, 
this prevalence among women may be due to factors 
such as specific programs focused on women’s health, 
greater self-care, family responsibility and greater con-
cern of women with aesthetics.12,19 The main factor for 
this higher occurrence among women is the increas-
ingly integration in the job market and approximation 
with settings of exposure to the bacillus verified for 
men. On the other hand, men have lower adherence 
to long-term treatment due to changes in lifestyle for 
treatment.20,21 In this study, the impact of leprosy in the 
male population is relevant, even without reaching 
statistical significance in different analyzes. With the 
creation of the National Comprehensive Care Policy 
to Men›s Health, it is expected to expand the reach of 
actions for this population, which may cause changes 
to this framework over the years.22

Despite the improvement in general education 
standards in the country, most of the population of 
this study presented uncomplete elementary school, 
as found by other authors, reinforced in the histori-
cal series of SINAN-leprosy database nationally.23 This 
finding reinforces the dimensions of social vulnerabil-
ity linked to leprosy. Low education influences the lev-
el of knowledge, the access to health services, and the 

understanding of the disease guidelines, making the 
challenge to its control even more complex.15

The white color was more frequently identified in 
the records, disagreeing with other studies in which there 
was a predominance of brown color.24 Self-reference re-
garding color may have influenced this result in Ceará 
context, where most of the population in vulnerability 
context is concentrated between browns and whites. On 
the other hand, a study conducted in São Paulo showed 
that 54.6% of the 282 participants were white.14

There was an emphasis on the people from the 
city of Fortaleza. A large percentage of the study group 
was residing in urban areas. The large concentration of 
people in urban areas favors the dynamics of disease 
transmission in low social conditions. The inequality 
scenario expressed in Fortaleza reinforces its role as 
one of the most important cities epidemiologically in 
the state for leprosy. A research conducted in referral 
unit of the state of Ceará, with 600 users, found this 
same scenario.25

From a clinical point of view, the analysis of 
the number of lesions and the operational classifica-
tion showed mild disagreement, according to the pa-
rameters of the Ministry of Health (MOH), but it was 
justified when observing the number of affected nerve 
trunks in these patients. Although MOH classifies lep-
rosy according to the number of lesions, in the practice 
of outpatient clinic of this study, cases are classified 
according to the number of lesions and the number of 
affected nerve trunks. The variables that refer to the 
number of cases with “more than five lesions” and 
operational classification “multibacillary”, when com-
bined, show greater possibility of sequelae and may 
prove difficult access to timely diagnosis.15

At diagnosis and discharge, MB operational 
classification predominated, especially dimorphic clin-
ical form, with positive bacilloscopy in one third of the 
performed tests before treatment with MDT. These ob-
served patterns match those of other researches,24,26,27 
also revealing late diagnosis of cases. Seven cases were 
diagnosed as having a pure neural form, five of those 
performed electromyography and one performed su-
ral nerve biopsy associated with this examination. In 
a study conducted in Minas Gerais, from the analysis 
of 19,283 new cases, four patients were found in this 
clinical classification.28

Reaction episodes were observed in almost 45% 
of the cases studied, indicating the high burden associ-
ated with these events in Ceará context, but it can also 
demonstrate a selection bias due to the service profile 
of this referral hospital. The most common reaction 
episode in this study was the type 1 in the dimorphic 
clinical form. Type 2 reaction was more frequent in 
cases with Virchowian clinical form, similar to other 
findings in the literature.13,28 Discordant data, howev-



er, were found in a survey conducted in health cen-
ters in the city of Rio de Janeiro. Of the patients who 
presented reactional episode, around two thirds were 
classified in Virchowian clinical form.29 In this study, 
we found that approximately one third of the patients 
was referred to the clinic with reaction episodes before 
diagnosis. In a survey, half of the patients had type 1 
reaction during treatment, requiring medical leave.30

Patients who have developed reactional ep-
isodes before MDT were sent to HUWC/UFC by 
professionals from other health facilities (especially 
primary care) for diagnostic confirmation and out-
patient follow-up. We emphasized that the monitor-
ing of leprosy reactions can be performed in primary 
healthcare units by skilled professionals, but in more 
complex cases, they should be referred to the referral 
units.11  This reference/ counterreference benchmark 
is not clearly established in Ceará, which undermines 
the development of a resolutive health care network 
that has as a reference the comprehensiveness of care.

In cases of persistent pain and normal sensory 
and motor setting, or without worsening, tricyclic anti-
depressants (amitriptyline, nortriptyline) or anticonvul-
sants (carbamazepine) were prescribed, as recommend-
ed by MOH.31,32 Prednisone is the most prescribed drug 
for type 1 reaction and thalidomide for type 2 reaction. 
In a small percentage of patients, the combination of 
these two drugs was prescribed, due to the recognition 
of specific patterns of reactions. When necessary, there 
was an indication of association of other immunosup-
pressants, at discretion of referral services.32,33

In this study, the most affected nerve trunks 
at the time of diagnosis, in order of frequency, were: 
ulnar nerve, posterior tibial, common peroneal, and 
finally, median nerve. At discharge from MDT, the fol-
lowing order of frequency was recorded: posterior tib-
ial, ulnar, common peroneal and median nerve. A sim-
ilar result was found in the study at a leprosy referral 
unit in the Amazon region.34 The results of disabilities 
monitoring showed greater proportion at the time of 
diagnosis and discharge, of men, multibacillary clini-
cal forms, age 15-59 years, with no statistically signifi-
cant differences, and the feet were the segments most 
affected by the disease, consistent with other sam-
ples,13,23,27 confirming late diagnosis, potential hidden 
prevalence and unfavorable socioeconomic factors. It 
is noteworthy that a considerable part of the cases pro-
gressed their degree of disability.

We identified that a percentage of patients was 
not evaluated regarding the degree of disability at di-
agnosis and MDT discharge. Due to the sociocultur-
al factor, it seems to be given greater importance to 
drug treatment when compared with the prevention 
of disabilities. Research conducted in Minas Gerais 
pointed out that of the 71 patients evaluated, 14% had 

no evaluation sequence after MDT discharge.15 In fact, 
this lack of longitudinality in the care undermines the 
planning of actions aiming at preventing disabilities.

The study presents limitations associated main-
ly with the secondary source of data used, the medical 
records. In order to qualify this basis, we used other 
sources, such as SINAN, complemented by simplified 
neurological assessment sheets. Despite this limita-
tion, the fact of having a teaching dermatology clinic 
with defined protocols, stable teams for decades and 
engagement with research, makes this factor less rel-
evant. Given its role in the state of Ceará health care 
network, this study is of significant relevance to the 
search for an integrated health care and assistance 
network for individuals affected by leprosy, not only 
during MDT, but also after discharge.

This aspect is central in view of the integrative 
role of this reference to the primary health care net-
work, requiring innovative and qualified matricial 
actions, such as, for example, from second opinion, 
telehealth and telemedicine initiatives, and permanent 
distance education, aiming at enhancing the primary 
care network in the state.

CONCLUSION
This pioneering study of demand description in 

this referral service in Ceará, area of high endemicity, 
showed concentration of leprosy cases to build actions 
that would be mainly developed in primary care net-
work. It refers to the need for potentiating the leprosy 
care networks with qualified reference and counterref-
erence, including the review of actions, routines and 
strategies developed in this specialized clinic so far.

The reported sociodemographic profile rein-
forces the affected population’s vulnerability context, 
largely in urban scenarios, demanding integrated ac-
tions of rehabilitation beyond the physical aspect, aim-
ing at human and social development of these people.

The burden of the disease is still present in our 
midst, demonstrated by clinical and epidemiological 
profile of this study, reinforcing issues such as late 
diagnosis, hidden endemicity, relevance of reaction 
episodes and burden of physical disabilities. These 
evidences point to the need for integration of lepro-
sy as a chronic condition in the health care network, 
with longitudinal and comprehensive care for those 
affected and their families. For the university hospi-
tal, it reflects the need to review its role, strengthening 
its actions as an educational institution. It is stressed 
therefore the need to integrate control actions in the 
health care network of Ceará.

Additional studies are needed to increase the 
understanding of the true epidemiological and oper-
ational scenario of leprosy in Ceará at other points in 
the health care network.q
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