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Abstract

Zoonotic visceral leishmaniasis (ZVL), caused by protozoans of the genus Leishmania, it is a worldwide of great
importance disease. In the northeast region of Brazil, the state of Alagoas has an endemic status for ZVL. Thus, this
work aimed to analyze the epidemiological situation of human and canine visceral leishmaniasis in Alagoas, Northeast,
Brazil, from 2007 to 2013. We conducted a descriptive, observational, retrospective study using secondary data from
the Notifiable Diseases Information System, the Center of Zoonosis Control of Maceid, and the Central Laboratory
of Public Health of Alagoas. During the studied period, it was observed that the highest incidence of human visceral
leishmaniasis was in 2011 and the lowest in 2013. On the other hand, canine visceral leishmaniasis had its highest
incidence in 2007 and its lowest in 2012. Of the 55 municipalities in the State of Alagoas that showed human visceral
leishmaniasis (HVL), Sdo José da Tapera presented an average of 4.4 cases over the past five years, being classified
as of intense transmission. Regarding canine visceral leishmaniasis, in the same studied period, 45,112 dogs were
examined in the State, of which 4,466 were positive. It resulted, thus, in a 9.9% positivity rate. Conclusions: Our data
are important because canine infection is an important risk factor for the human disease.

Keywords: epidemiological profile, Leishmania, Trypanosomatidae, Zoonosis.

Aspectos epidemiologicos da leishmaniose visceral canina e humana no
estado de Alagoas, Nordeste, Brasil

Resumo

Leishmaniose visceral zoondtica, causada por protozoarios do género Leishmania, ¢ uma doenca importante no mundo.
Na regido nordeste do Brasil, do estado de Alagoas ¢ endémico para LVZ. Neste sentido, este trabalho teve como
objetivo analisar a situacdo epidemioldgica da leishmaniose visceral humana e canina em Alagoas, Nordeste, Brasil,
no periodo de 2007 a 2013. Foi realizado um estudo descritivo, observacional, retrospectivo, usando-se secundario
do Sistema de Informacdo de Agravos de Notificagdo (SINAN), Centro de Controle de Zoonoses de Maceié (CCZ) e
Laboratorio Central de Satde Publica de Alagoas (LACEN/AL). Durante o periodo de estudo, observou-se que o ano
de maior incidéncia de Leishmaniose visceral humana (LVH) foi o de 2011 e o de menor foi no ano de 2013. Jaa LVC
teve maior incidéncia em 2007 e menor em 2012. Dos 55 municipios do Estado de Alagoas que apresentaram LVH,
Sao José da Tapera apresentou uma média de casos de 4,4 nos ultimos cinco anos classificado como de transmissao
intensa; No que diz respeito a leishmaniose visceral canina (LVC), no mesmo periodo de estudo, foram examinados
45.112 cées no Estado, dos quais 4.466 foram positivos. Resultou assim, em uma taxa de 9,9% de positividade. Nossos
dados sdo importantes porque a infec¢do canina ¢ um importante fator de risco para a doenca humana.

Palavras-chave: perfil epidemiologico, Leishmania, Trypanosomatidae, Zoonose.

1. Introduction

Visceral leishmaniasis (VL) is a disease of chronic =~ Americas in 1913 and in Brazil in 1936. According to
evolution that could be fatal if left untreated. Human  the World Health Organization (WHO) 2015 report, it is
visceral leishmaniasis (HVL) was first described in the  considered a neglected and emerging disease, with endemic
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status in 98 countries with 90% of cases concentrated in
Bangladesh, Nepal, Sudan, India, and Brazil (Peter, 2015).

Over the last 30 years, the Brazilian Northeast has
shown a wide transmission of VL which is reported in
several counties, indicating the Northeast as the main
endemic region of Brazil. Visceral leishmaniasis is of
great epidemiological importance in Alagoas, which can
be seen in a published study where an epidemiological
profile demonstrates the cases of lethality related to VL
in Alagoas (Reis et al., 2017).

In the last ten years, there was an increase in lethality
in several regions of the country, ranging from 3.4% in
1994 to 5.7% in 2009. Lethality is higher in malnourished
children, which develop more severe clinical manifestations,
and has been affecting an emerging number of individuals
infected by the human immunodeficiency virus (HIV)
(Brasil, 2013; Souza et al., 2014).

The State of Alagoas, geographically located in the
Northeast region, has a population of approximately
3,120,494, with a population density of 112.33 people per
km? distributed in 102 municipalities (Instituto Brasileiro
de Geografia e Estatistica, 2010).

VL, that at first was only present and transmitted in
rural areas, has expanded to urban centers, both in domestic
areas (Alvar et al., 2012). The geographical distribution is
due to disorderly urbanization, poverty, human migration,
deforestation and adaptation of the vector to new places
(Furlan, 2010).

From an epidemiological point of view, Canine
Visceral Leishmaniasis (CVL), also known as Kalazar, is
more prevalent than the disease in humans. In addition,
CVL features a large contingent of infected animals with
cutaneous parasitism, which in its time serve as a source
of infection for insect vectors (Reguera et al., 2016).

According to the literature, a cure for CVL has not
yet been described. Dogs diagnosed as infected through
parasitological and/or serological tests must be immediately
removed from society and eliminated through euthanasia in
view of their potential to be reservoirs of protozoa (Costa,
2008). In men, despite the existence of treatment, it is
only possible to treat with an early diagnosis followed by
appropriate recommendations (Rey et al., 2005).

VLis a severe systemic disease caused by protozoa of
the genus Leishmania and transmitted by the hematophagous
phlebotomine insect of the genus Lutzomyia. It presents
an heteroxenic cycle, strictly intracellular, that infects cells
of the Mononuclear Phagocytic System (MPS) of various
animal species (Silva et al., 2008).

The incubation period of the parasite varies
depending on host susceptibility. In humans, it occurs
from 10 to 24 months with the following symptoms:
fever, hepatosplenomegaly, anemia, paleness, weight
loss, dry cough and protein-caloric malnutrition, showing
pancytopenia and secondary infections (Barbosa and Costa,
2013). The incubation period varies from three months to
several years in dogs, where skin lesions, ulcers, cachexia,
peeling, onychogryphosis, alopecia, apathy and locomotion
problems can be observed. In advanced stages, the disease
reaches liver, spleen and kidneys, which leads the animal to
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death (Gongalves, 2013). A published study demonstrates
an historical series of patients with visceral leishmaniasis
that were treated with meglumine antimoniate in a hospital
for tropical diseases of Maceio-AL (Silveira et al., 2015).

There is no vaccine against human leishmaniasis and
measures to fight the disease are based on the control of
vectors and reservoirs, individual protection, early diagnosis
and treatment of patients, environmental management, and
health education (Kamphorst et al., 2015).

Current strategies to control CVL and VL are still
inefficient. Considering the epidemiological features and
the knowledge about the several elements that make up the
chain of transmission of VL, the control is centered on the
diagnosis and early treatment of human cases, surveillance,
monitoring and control of vectors and reservoirs. Besides
information, education and communication aimed to alert the
general population and the awareness of health professionals
are also included as control measures (Brasil, 2011).

The control of VL must be performed strategically
through the identification of risk areas, and alternatives such
as the serological canine survey, based on epidemiological
criteria, are methods still recommended for combat and
surveillance.

Therefore, in view of VL status in the city of Maceio
and its endemic condition in the State, this work aimed to
analyse the epidemiological aspects of human and canine
visceral leishmaniasis in Alagoas, Northeast, Brazil, from
2007 to 2013.

2. Material and Methods

This was a descriptive, observational, retrospective
study through the use of human secondary data from the
Notifiable Diseases Information System (SINAN) provided
by the Alagoas State Department of Health-SESAU/AL,
canine inquiries by the Center of Zoonosis Control of
Macei6 (CCZ) and by the Central Laboratory of Public
Health of Alagoas (LACEN/AL) and entomological reports
from the Center of Zoonosis Control of Macei6.

All reported cases of HVL and CVL from 2007 to 2013
in the State of Alagoas, Brazil, were included in the present
study. This period comprised a total of 231 cases of HVL
and 4.466 cases of CVL. This study was approved by the
Research Ethics Committee on May 27, 2014 with the
identification number 658.147.

On HVL data survey, the following outcomes were
analysed: age, gender, immunodepression, occupation, area
of residence, income, and evolution of the case.

For statistical analysis, data were allocated on spread
sheets in the 2010 Microsoft Excel® software and outcomes
were analysed using the BioEstat® version 5.0 software.
For inferential analysis, the G Test for contingency tables
was used as well as the Chi-square Test — both considered
as significant a p value < 0.05.

3. Results

This study showed that of the 102 counties in the State
of Alagoas, 55 (53.9%) presented at least one case of HVL,
being reported 231 cases in humans and 4.466 canine
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cases of CVL by SESAU. After analysis of individual data
sheets from SINAN, 225 cases of HVL were accounted.
The cases of Canine leishmaniasis were notified in same
municipalities of human cases of disease

One can observe that 2011 was the year with the
highest incidence of HVL and 2013 was the year with the
lowest incidence. On the other hand, CVL had its highest
incidence in 2007 and its lowest in 2012.

Of'the 55 counties in the State of Alagoas with reported
cases of HVL, Sao José da Tapera showed an average of
4.4 cases over the past five years classified, thus, as of
intense transmission; Palmeira dos Indios showed an average
of 2.8 cases, classified, thus, as of moderate transmission,
and the other 53 counties with an average of 2.4, were
categorized as of sporadic transmission. The Figure 1,
shows the number of cases notified of illness in dogs and
humans over the years analyzed.

Regarding HVL, the male gender was more affected
with 148 cases (65.3%). The age groups with the highest
number of affected individuals were children, with 149 cases
(66.22%), and adults between 19-59 years, with 70 cases
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Figure 1. Cases of human visceral leishmaniasis (HVL)
and canine visceral leishmaniasis (CVL) in Alagoas from
2007 to 2013.

(31.11%). With regards to immunodepression, 94 individuals
(41.8%) were immunodepressed (Table 1). At the age of
60 years is possible to notice that more people died due
to the disease than healed.

Regarding the evolution of the cases, it was observed that
the cure rate was of 35.11% (79 individuals); the number of
deaths was of 17 individuals (7.6%), the transfer rate was
of 13.8% (31 individuals), and the amount of data sheets
without answer (form sent in white) was of 87 (38.7%).
In the State of Alagoas, VL is characterized as a disease of
rural transmission in view that 153 individuals (68%) were
from the countryside and 72 (32%) were from the urban
zone. As for the basic income, 162 individuals (72.44%)
received less than the minimum wage and 62 people
(27.56%) received one more salary (Table 2).

Maceio, Alagoas State capital, was the only county
where the epidemiological surveillance performed a work
involving the three epidemiological chain links in the studied
period. Of the 50 neighbourhoods of the city, eight (16%)
presented 13 cases of HVL and 32 neighbourhoods (64%)
presented 808 cases of CVL. The entomological survey
was performed only in neighbourhoods with human and/or
canine cases, with 1,079 copies of Lutzomyia longipalpis
(vector) in the studied period.

From 2007 to 2013, 45,112 dogs were examined in the
State, were 4,466 of which were serum-positive for CVL.
Thus, a positivity rate of 9.9% was obtained. In Maceio,
from 2007 to 2013, 808 positive dogs were reported, of
which only 176 dogs (21.8%) went through euthanasia
and 632 (78.2%).

4. Discussion

In Brazil, the prevalence of CVL ranges from 4% to
75% depending on the assessed region and the diagnostic
method used (Coura-Vital et al., 2011). The present study

Table 1. Outcomes of infection by human visceral leishmaniasis cases in Alagoas from 2007 to 2013.

Age Group
Gender 0-11 12 -18 19 -59 > 60 p-value
N % N % N % N %
Male 64 53.78 23 76.67 56 80 4 66.67 0.0012
Female 55 46.22 7 23.33 14 20 2 33.33
TOTAL 119 100 30 100 70 100 6 100
Immunodepression
Yes 82 68.91 0 0 12 17.14 0 0 <0.0001
No 37 31.09 30 100 58 82.86 6 100
TOTAL 119 100 30 100 70 100 6 100
Evolution
Cure 40 33.61 13 43.333 24 34.29 2 33.33
Abandonment 1 0.84 1 3.33 0 0 0 0 0.0018
Death /VL 5 4.20 1 3.33 8 11.43 3 50
Death /other 1 0.84 0 0 7 10 1 16.67
Transfer 21 17.65 4 13.33 6 8.57 0 0
Without answer 51 42.86 11 36.67 25 35.71 0 0
TOTAL 119 100 30 100 70 100 6 100
G test for contingency tables.
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Table 2. Evolution of human visceral leishmaniasis cases in Alagoas from 2007 to 2013.

Evolution
Without
Year Cure Abandonment Death/VL Death/other Transfer answer p-value
N % N % N % N % N % N %
2007 12 15.19 0 0 4 23.53 0 0 15 48.39 3 3.45
2008 9 11.39 0 0 2 11.76 0 0 15 48.39 2 2.30  <0.0001
2009 12 15.19 0 0 3 17.66 2 22.22 0 0 14 16.10
2010 12 15.19 0 0 2 11.76 1 11.12 0 0 19 21.84
2011 15 18.99 1 50 2 11.76 2 22.22 1 3.22 16  18.39
2012 13 16.46 1 50 4 23.53 2 22.22 0 0 16  18.39
2013 6 7.59 0 0 0 0 2 22.22 0 0 17 19.54

G test for contingency tables.

showed a positivity of 9.99% for the 4,466 examined
dogs for CVL in the State of Alagoas and 18% for the
dogs in Maceio. In Maceid, only 176 dogs (21.8%) were
euthanized and 632 (78.2%) dogs were pending due to
lack of transport and anaesthetic.

The study could highlight that, in Alagoas, VL presented
a different behaviour in infected humans and dogs.
A significant reduction was verified in the percentage of
infected dogs, ranging from 30.0% in 2007 to 6.1% in 2012.
According to Barata et al. (2011), the reduction of CVL may
have occurred due to the euthanasia recommended by the
Visceral Leishmaniasis Control Program (VLCP). On the
other hand, the HVL index suffered a small variation over
the same period, ranging from 16.5% in 2011 to 11.0% in
2013. This may indicate a lack of early diagnosis or failure
in epidemiological surveillance (Gloria, 20006).

Several factors can explain the emergence of cases of
HVL and CVL in the 55 reported counties in Alagoas, such
as: precarious conditions of housing, lack of sanitation,
problems in water supply, low income, accumulation of
garbage around the residence, residences near woods or in
places associated with the breeding of domestic animals,
chicken coops and styes. According to Scandar et al.
(2011), the transmission is facilitated by such aspects due
to the increasing of vector breeding areas by presenting a
sufficient amount of organic material. Hence, 153 cases
(68%) took place in the countryside and only 72 cases
(32%) occurred in the urban area.

The data from the present study showed a male dominance
of cases in Alagoas, represented by 148 individuals (65.7%),
a fact that corroborates with Alvarenga et al. (2010) which
observed 76 adult patients in the city of Mato Grosso do
Sul, of which 74.7% were men. Goes et al. (2012) state
that the hormonal factor and the factors related to vector
exposure would be responsible for the increased risk in
this gender. However, the study of Xavier-Gomes et al.
(2009) with 51 children from a municipality of Minas
Gerais showed that 51% of them were female. Regarding
the research, two age groups were more affected, the
children until 11 years old, and adults from 19 to 59 years
old (Cavalcante and Vale, 2014).

In our study was seen high mortality by CVL on the
elderly. Articles de Araujo et al. (2012), Gées et al. (2012)
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and Madalosso et al. (2012), fatality rates were raised
by LV, with 24.4% variation to 69% between people
aged > 60 years, but that contrasts with the poverty of the
literature on clinical information during this period of life
of imunosenescéncia of LV.

Data from the literature highlight that children are
susceptible to VL due to the state of relative immaturity
of immune cells exacerbated by malnutrition, especially
the protein-caloric (DPC) (Miranda, 2008). Malafaia
(2010) states that the DPC associated with VL kills
millions of children around the world, which constitutes
a serious public health issue. Missawa and Borba (2009)
added that the high incidence of VL suggests that the
occurrence of infection occurred in the intradomiciliary
and peridomiciliary environments.

According to Oliveira et al. (2008) and Lindoso et al.
(2006) the main factors that contribute to the increased
lethality are the late diagnosis and the expansion of the
disease affecting patients with comorbidities, with infectious
and haemorrhagic complications as the main risk factors
for death in VL. In this study, 12 individuals showed an
HIV-VL co-infection, which increases lethality.

During the evolution of cases in Alagoas, it was observed
that the index “without response” from the SINAN data
sheet was represented by 87 cases (38.7%). This constitutes
an aggravating factor since the evolution of the disease
cannot be identified. The identified transfer rate of 31 cases
(13.8%) stands out, where the patients destination was
not informed. Hence, there were 118 cases (52.4%) with
unknown evolution. This occurred due to the limitations
of a retrospective study, with secondary data, where
failures on data sheet filling were observed, these issues
were highlighted by other researchers (Miranda, 2008).

In Alagoas, VL is characterized as a condition of
rural transmission, with 68% from the countryside and
32% from the urban area, corroborating the data of Gloria
(20006). It demonstrated to be a socioeconomic problem,
since 72.44% received less than the minimum wage and
27.56% received one more salary.

In Alagoas, the training of health agents to fight VL’s
vector started only in 2011. However, most of the 55 counties
that trained their health agents had not yet started their
fieldwork to fight the vector by the year of 2014.
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The neighbourhoods of the state capital with reported
cases of HVL and/or CVL were the most populous and
peripherals of the city, without sanitation, with problems
in water supply, inefficient garbage collection, presence
of debris and low socioeconomic power. Thus, these
environments are suitable for VL’s vector proliferation.

According to Fernandez et al. (2010), it is estimated
that the chance to infect an area without sewage network
or garbage collection can be 4 to 6 times greater than
that in areas with an adequate health service. A survey
by the Institute Trata Brazil (ITB) based on the National
Information System on Sanitation (SNIS) reported that
Macei6 holds the 76th place in the ranking of worst indexes
of basic sanitation, which can justify the number of cases
of VL in the state capital (Sistema Nacional de Informagao
sobre Saneamento, 2012).

In this survey, the predominant species was
Lutzomyia longipalpis, which stands out in the entire
national scene as the most prevalent in most of the other
studies (Costa etal., 2013). In 2010, the CCZ of Macei6 did
not perform an entomological survey due to administrative
issues involving the state and municipal managements,
such as the lack of traps and chemicals used to identify
vector species, increasing the population risk of infection.

According to the VLCP, they must be eliminated
(euthanasia) for not only being the main reservoir of the
disease, but also because canine infection precedes the
occurrence of human cases (Prado etal., 2011). Silva et al.
(2005) state that this strategy would reduce the cases in
humans. On the other hand, there are those who defend
the animal rights and are against their elimination.

5. Conclusion

The epidemiological study is a crucial factor for an
effective planning of strategies to control VL. Thus, a
comprehensive control is required over the canine population
and surveillance strategies should be intensified. Our data
are important because canine infection is an important
risk factor for the human disease in the state of Alagoas.
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