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Abstract

Introduction: Visceral leishmaniasis (VL) is a zoonosis caused by parasites of the Leishmania genus. VL is present in countries
with tropical climates, being endemic in Brazil,, including the region of the lower-middle Sdo Francisco Valley which includes
the urban centers of Petrolina (Pernambuco state) and Juazeiro (Bahia state). Methods: This retrospective and descriptive
epidemiological study analyzed secondary data obtained from the mandatory visceral leishmaniasis notification forms of the
Ministry of Health, which were compiled in the Information System for Notifiable Diseases (SINAN) database. We analyzed 181
autochthonous cases reported in the two aforementioned cities between 2010 and 2016. Data collection occurred in June 2017.
Results: Of the 181 VL cases in the study area, 40.9% (n=74) occurred in Juazeiro and 59.1% (n=107) occurred in Petrolina. The
average numbers of cases per year were 9.5 in Juazeiro and 14 in Petrolina; respectively, the incidence ranges were 2—8.6 cases
and 2.8-6.1 cases per 100,000 inhabitants. Fever, weakness, weight loss, and pallor were the most commonly observed clinical
manifestations. Coinfection with human immunodeficiency virus (HIV) was observed in 16.8% and 5.4% of cases in Petrolina
and Juazeiro, respectively. The lethality rates were 2.8% and 5.4% in Petrolina and Juazeiro, respectively. Conclusions: Both
cities had a high incidence of VL during the studied period. The findings of this study contribute to a better understanding of the
behavior of VL during recent years and may help to direct regional disease control measures.
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INTRODUCTION macroregions; several states in the Northeast are principally
affected, including Pernambuco and Bahia®®. Since the 1990s,
changes in the epidemiological profile of the disease have
occurred in all of the mesoregions of these states, and an evident
geographical expansion of the disease occurred in the interior
of Pernambuco between 1990 and 20014,

The macroregion of the lower-middle Sao Francisco Valley,
which encompasses the Pernambuco-Bahia (PEBA) Integrated
Attention Network comprising the principal municipalities of
Petrolina (Pernambuco state) and Juazeiro (Bahia state), forms
a hyperendemic belt with incidence rates as high as 10 cases
per 100,000 inhabitants®.

Given the high endemicity of VL in this region, this study
aimed to determine the epidemiological aspects of the disease
in the Cities of Petrolina and Juazeiro between 2010 and 2016
and to compare the epidemiological profiles of these two cities.

Visceral leishmaniasis (VL) is a zoonosis caused by
obligate intracellular parasites of the Leishmania genus.
Particularly, this systemic clinical spectrum involves the species
Leishmania donovani, which is restricted to Africa and the
Indian subcontinent, and Leishmania infantum, to Europe and
the Americas. VL is transmitted to humans by several species
of Phlebotominae, particularly Lutzomyia Longipalpis. The
disease progression is serious and can be fatal if left untreated'.

According to the World Health Organization, VL is endemic
to 98 countries; however, 90% of cases are concentrated in
Bangladesh, Nepal, Sudan, India, and Brazil?. In Brazil, VL has
undergone an urbanization process over the past 30 years, and
is now endemic and epidemic in large cities within the nation's
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which were compiled in the Information System for Notifiable
Diseases (SINAN) database.

As noted above, the municipalities of Petrolina and Juazeiro
are the principal urban centers of the PEBA Network. The PEBA
region comprises 52 municipalities in the semiarid Northeast
region, and ranges from the basin of the lower-middle Sao
Francisco Valley in Northern Bahia to the Western edge of
Pernambuco. In the lower-middle zone of the Sdo Francisco
River, the City of Juazeiro is located on the right-hand bank of
the Sao Francisco River in the far North of Bahia, and had an
estimated population of 220,253 inhabitants as of 2016. This
municipality borders the State of Pernambuco and is connected
to Petrolina by the Presidente Dutra Bridge. Juazeiro is located
approximately 500km from Salvador, Bahia. Petrolina is located
in the sertdo region of Pernambuco, in the VIII Regional Health
District of the state. The estimated population of Petrolina was
337,683 inhabitants as of 20167,

The study population comprised all autochthonous cases
reported between 2010 and 2016 in the urban centers of the
lower-middle Sdo Francisco Valley, namely Petrolina and
Juazeiro. Autochthonous cases were defined as those where the
place of infection and municipality of residence were the same®.
Data collection took place in June 2017.

Graphs and tables were generated using Excel® version
2016 (Microsoft Corp., Redmond, WA, USA). Data are
presented as relative and absolute frequencies. Frequencies were
compared using the chi-squared test or Fisher’s exact test when
appropriate. Differences were considered statistically significant
at a p value <0.05. The statistical analysis was performed using
GraphPad Prism software, version 6.01 (GraphPad Software
Inc., San Diego, CA, USA).

A segmented regression model (joinpoint) was applied
for the trend analysis. This type of model tests whether a

multi-segmented line better explains the temporal behavior
of a particular event when compared with a straight or less
segmented line®.

The model was used to identify trends in the indicator
(stationary, increasing, or decreasing), points of change in this
trend (inflections), and the annual percentage change (APC)
and average annual percentage change (AAPC). The confidence
interval (95% CI) was calculated for each detected trend. A
significance level of 5% was adopted. Joinpoint software, version
4.5.0.1 (Statistical Research and Applications Branch, National
Cancer Institute, Rockville, MD, USA) was used for this analysis.

Ethical considerations

This study was approved by the Committee of Ethics and
Deontology in Study and Research of the Federal University
of Sao Francisco Valley. The protocol is catalogued under the
following CAAE protocol number: 68562617.3.0000.5196.

RESULTS

Between 2010 and 2016, 181 cases of VL were confirmed in
the municipalities of Juazeiro and Petrolina, which respectively
accounted for 40.9% (n=74) and 59.1% (n=107). The average
numbers of cases per year during the studied period were 9.5
in Juazeiro and 14 in Petrolina.

Our analysis of the incidence rates of the two municipalities
revealed variations of 2-8.6 cases per 100,000 inhabitants
in Juazeiro and of 2.8-6.1 cases per 100,000 inhabitants in
Petrolina. The highest incidence rate in Juazeiro was observed
inthe year 2010 (8.6 cases per 100,000 inhabitants). In Petrolina,
the highest incidence rate was observed in the year 2014
(6.1 cases per 100,000 inhabitants). The lowest incidence years
were 2012 for Juazeiro (2.0 cases per 100,000 inhabitants) and
2013 for Petrolina (2.8 cases per 100,000 inhabitants) (Figure 1).
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FIGURE 1: Incidence of human visceral leishmaniasis in the municipalities of Petrolina and Juazeiro between the years of 2010

and 2016.
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Using the segmented regression model, we observed that
the incidence rates in both Juazeiro and Petrolina exhibited
stationary behavior (p=0.7 and 0.9, respectively). The model
did not demonstrate the existence of inflection points (p=0.6 and
0.8), possibly due to the length of the time series and instability
of the data. An annual percentage change of -4.7% [95%
confidence interval (95% CI): -29.5 to 28.9] was highlighted
in Juazeiro, whereas an APC of 0.4% (95% CI: -11.8 to 14.2)
was calculated for Petrolina.

Table 1 compares the sociodemographic characteristics of VL
cases in the two studied municipalities. Similar characteristics
were observed between the two municipalities; notably, the
populations were predominantly male, young (<15 years old),
pardo (multiracial), rural, and had low levels of education. The
frequency of cases in urban areas was slightly higher in Petrolina
than in Juazeiro (31.8% and 18.9%, respectively; p=0.04).

Regarding signs and symptoms, we observed that fever,
weakness, weight loss, and pallor were present in >50% of

diagnosed cases. The frequency of cases with hemorrhage
was significantly higher in Juazeiro than in Petrolina (p=0.01)
(Table 2).

We observed a higher frequency of VL/HIV coinfection, in
the municipality of Petrolina than in Juazeiro (16.8% and 5.4%,
respectively). In both municipalities, a noteworthy proportion of
patients either did not know their HIV status or left the response
space blank, although this occurred significantly more frequently
in Juazeiro (p=0.003) (Table 3).

Table 4 presents the indicators of outcomes among diagnosed
VL cases in the studied municipalities. The abandonment and
mortality rates were slightly higher in Juazeiro than in Petrolina.
Epidemiological outcomes were not reported for 14.1% of cases
in Petrolina and 8.1% of cases in Juazeiro.

DISCUSSION

This study aimed to evaluate the epidemiological profile
of VL in a hyperendemic region comprising the municipalities

TABLE 1: Sociodemographic characteristics of patients with visceral leishmaniasis in the municipalities of Petrolina and Juazeiro between 2010 and 2016.

Variable Petrolina, PE Juazeiro, BA p-value*
n % n %

Sex
male 71 66.4 50 67.6 0.86
female 36 33.6 24 324

Age range (years)
<15 58 54.2 38 51.3 0.34
15-49 36 33.6 31 41.9
250 13 12.2 5 6.8

Ethnicity
white 9 8.4 5 6.8 0.77
black 7 6.5 5 6.8 1.00
Asian 1 0.9 2 2.7 0.58
pardo (multiracial) 74 69.2 57 77.0 Reference
indigenous 1 0.9 0 0.0 1.00
unknown 15 14.0 6.8 0.14

Education level
illiterate 6 5.6 5 6.8 1.00
primary 22 20.6 18 243 0.90
secondary 5 4.7 10.8 0.36
tertiary 1 0.9 0 0.0 1.00
Not applicable 41 38.3 32 43.2 Reference
unknown/left blank 32 29.9 1 14.9 0.07

Residential area
rural 69 64.5 59 79.7 Reference
urban 34 31.8 14 18.9 0.04
peri-urban 1 0.9 0 0.0 1.00
unknown/left blank 3 2.8 1 1.4 0.62

*Significant p-values are in bold.
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TABLE 2: Frequency of signs/symptoms in patients with visceral leishmaniasis diagnosed in the municipalities of Petrolina and Juazeiro between 2010 and 2016.

Variable Petrolina, PE Juazeiro, BA p-value*
n % n %
Fever 94 87.9 69 93.2 Reference
Weakness 70 65.4 51 68.9 0.97
Edema 34 31.8 28 37.8 0.70
Weight loss 69 64.5 51 68.9 0.97
Coughing 42 39.3 45 60.8 0.15
Pallor 56 52.3 56 75.7 0.20
Hemorrhage 6 5.6 16 21.6 0.01
Jaundice 21 19.6 26 35.1 0.11
Affected spleen 67 62.6 56 75.7 0.58
Hepatic dysfunction 65 60.7 48 64.9 0.98
*Significant p-values are in bold.
TABLE 3: Visceral leishmaniasis/HIV coinfection in the municipalities of Petrolina and Juazeiro.
Variable Petrolina, PE Juazeiro, BA p-value*
n % n %
VL/HIV coinfection
yes 18 16.8 4 5.4 Reference
no 56 52.3 30 40.5 0.19
unknown/left blank 33 30.8 40 54.1 0.003

VL/HIV: visceral leishmaniasis/human immunodeficiency virus. *Significant p-values are in bold.

TABLE 4: Indicators of visceral leishmaniasis outcomes in the municipalities
of Petrolina and Juazeiro.

Variable Petrolina, PE (%) Juazeiro, BA (%)
Recovery rate 82.2 83.8
Abandonment rate 0.9 2.7
Mortality rate 2.8 5.4

of Petrolina and Juazeiro in the lower-middle Sdo Francisco
Valley. This region has recently experienced a rapid population
growth due to an intense migratory flow from other regions in
Brazil, which has been attributed to industrialization and a local
agriculture boom. Both municipalities are classified as intense
areas of VL transmission, as both maintained an annual average
of>4.4 cases during the past 5 years®. During the studied period,
the municipality of Petrolina had an average of 14 cases per
year, greater than the number reported by Aragjo et al.’ in this
municipality between 2007 and 2013°.

Regarding the disease incidence, the highest rates were
observed in the year 2010 in Juazeiro (8.6 cases per 100,000
inhabitants) and in 2014 in Petrolina (6.1 cases per 100,000
inhabitants). These values are higher than both the national average
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(1.7 cases per 100,000 inhabitants) and the Northeast regional
average (3.0 cases per 100,000 inhabitants) during the studied
years'’. In comparison, the City of Sdo Luis, Maranhao (Northeast
Brazil) reported the highest incidence of 5.9 cases per 100,000
inhabitants in 2005". In Belo Horizonte, Minas Gerais (Southeast
Brazil), an incidence of 5.9 cases per 100,000 inhabitants was
reported in 2004'%. In a study conducted in Ceara between 2007
and 2011, the City of Sobral had the highest average incidence,
with 13.2 cases per 100,000 inhabitants, whereas the metropolitan
area of Fortaleza had 7.8 cases per 100,000 inhabitants'®. Therefore,
the municipalities of Petrolina and Juazeiro had VL incidences
similar to or greater than those reported in other Brazilian cities.

As VL has historically been more present in rural areas?, one
may imagine that the coefficient of incidence would be higher in
an area where a significant part of the population resides in rural
areas. This might at least partly explain the greater incidence
of VL in Petrolina than in Juazeiro’. In addition, the studied
cities experienced marked migration motivated by irrigated
fruit cultivation in recent decades. This movement has disrupted
population growth in rural and peri-urban areas lacking health
infrastructure, thus exposing residents to clusters of misery that
may be related to the higher incidence of VL.

The stationary behavior of the VL incidence in both studied
municipalities, as indicated by the segmented regression model,
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indicates that the VL situation did not change during the analyzed
period. Likewise, a recent study of secondary data from all
Brazilian states observed a near-constant number of new cases
between 2009 and 2013'“. The lack of public policies targeting
VL, a lack of commitment from public authorities, persistence
of the transmission chain, lack of transversal policies affecting
the determinants of illness (e.g., income, sanitation, housing,
education) and even the migratory process may have contributed
to the stable number of cases throughout the studied period.

We further observed that the incidence of VL was twice as
high in males than in females in both municipalities and was
higher among people younger than 15 years and residents of
rural areas. These data are similar to those reported by Aratijo
etal.?, who analyzed data from Petrolina between 2007 and 2013°.
The increased susceptibility among those younger than 15 years
can be explained by immunological immaturity'>!¢, which is
aggravated by the malnutrition usually present in endemic areas
and by increased exposure to the vector in peri-domestic areas®.

In endemic areas, clinical syndromes comprising constitutional
symptoms (e.g., fever, weight loss and asthenia) associated
with splenomegaly are important signs contributing to a VL
diagnosis'®. Herein, the main signs and symptoms were fever
and asthenia, which were present in 90% and 66.8% of patients,
respectively, consistent with data from the existing literature!”*.
Weight loss and splenomegaly were also common and were
observed in 65.2% and 64% of patients, respectively. Similarly,
previous studies reported frequencies of splenomegaly ranging
from 65.4% to 85.9%'7%. Moreover, a higher frequency of cases
with hemorrhage were reported in Juazeiro than in Petrolina,
and this finding was likely associated with delayed diagnosis.

HIV coinfection was observed in 12.1% of the analyzed
patients. This rate is similar to that reported by Araujo et al. in the
same region; specifically, an incidence of 14.5% was reported
in Petrolina during the period between 2007 and 2013. A recent
report stated that the national prevalence of VL-HIV coinfection
in Brazil was approximately 7%'. We emphasize, however,
that the underreporting of cases leads to an underestimation of
coinfection, as indicated by the finding that the field referring
to HIV infection was left blank in many of the analyzed reports.
Notification failures were also observed by Souza et al*.

The clinical presentation of VL in the presence of HIV
infection may be atypical; for example, the classical triad
(fever, constitutional symptoms and splenomegaly), as well as
jaundice and edema, is less frequently observed®. Accordingly,
the diagnosis of VL is more difficult in individuals with HIV.
The correlation of LV with HIV is not only relevant because
coinfection indicates a worse prognosis®, but also because
the hyperendemic nature of this region increases the risk of
disease reactivation and the maintenance of asymptomatic hosts.
Studies that aim to determine the incidence of coinfection in
asymptomatic patients are needed to more accurately calculate
the number of cases in the region.

If not treated promptly, VL has a high mortality rate, with
estimates varying between 80 and 100%. Even with treatment,
however, the fatality rates exceed 10%'**’. Mortality was
observed in 5.4% of cases in Juazeiro and 2.8% in Petrolina.

More recent data from SINAN database demonstrate that the
overall mortality rate of VL in Brazil varied between 3.2% and
8.5% between the years 2010 and 2016; during this period,
mortality rates ranged from 3.5% to 14.3% and from 3.5% to
11.4% in the States of Bahia and Pernambuco, respectively!®.
The overall lethality, therefore, was lower in the studied
municipalities than in municipalities with historically high
incidence rates. In 2017, Brandao et al. reported a mortality rate
0f 3.72% in individuals aged <19 years in Brazil'.

The lower mortality rate observed in the present study can
be partly explained by the structure of the healthcare network.
The integrated network between Pernambuco and Bahia, the
aforementioned PEBA Network, includes an expanded primary
care and integrated referral service. This structure organized the
local health system according attention levels and well-defined
priorities, thus allowing the more rapid access of patients
diagnosed with severe VL to hospital services.

VL is a disease of compulsory notification, and therefore all
cases are potentially reported; however, the study was limited
by the retrospective design and secondary data analysis. Other
limiting factors include the chronic issues of underreporting,
completeness, and accuracy. Despite these limitations, however,
the present study was able to demonstrate the magnitude of the
problem of LV in the analyzed region.

From the obtained results, the region of Sao Francisco,
represented by the cities of Juazeiro and Petrolina, is clearly
among the demographic niches with the highest incidence rates
of VL in Brazil.

The present study therefore contributes to a better
understanding of the behavior of LV in recent years and may help
to direct regional measures to prevent and control this disease.
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