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ABSTRACT

Introduction: American tegumentary leishmaniasis (ATL), including mucocutaneous
leishmaniasis (MCL) and localized cutaneous leishmaniasis (LCL), is endemic in Bolivia. We
describe the results of active surveillance of ATL from 2001 to 2006 and assess demographic
data related to ATL epidemiology in the Yungas valleys. Methods: Community-based active
ATL surveillance was performed by the institutions SERVIR, CARITAS, and the Health
Services Department of La Paz, whose files were reviewed retrospectively. A cross-sectional
survey was carried out to assess demographic data in two communities. Results: Two thousand
nine hundred nine cases of ATL were detected from 2001 to 2006: 2,488 (85.5%) corresponded
to LCLand 421 (14.5%) to MCL. A reduction in the proportion of mucosal cases was observed
between 2001 and 2006. The proportion of MCL cases increased with age and was higher
among males (15.5% versus 12.1%, p=0.018). The rate of positivity via direct observation of
the parasite in dermal scrapings and in parasite cultivation was significantly higher for LCL
than for MCL (p<0.001 and p=0.009, respectively). The rate of reactivity in the leishmanin
skin test was higher in the group with mucosal lesions (p=0.012). The cross-sectional survey
showed that 40% of the families had emigrated from the Altiplano. Conclusions: Itis necessary
to undertake continuous case detection of ATL in the area, where the disease presents a high
rate of mucosal cases. Increasing incidence seems to be associated with immigration and
continuous deforestation to expand the crop-growing areas.
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RESUMO

Introdugdo: A leishmaniose tegumentar americana (LTA), incluindo a leishmaniose
mucocutanea (LMC) e aleishmaniose cutanea (LC), é endémica em vérias regides da Bolivia.
Descreve-se um sistema de vigilancia da LTA conduzido entre 2001 e 2006 e avaliando-se dados
demograficos relacionados a epidemiologia da doenga. Métodos: O sistema de busca ativa foi
realizado conjuntamente pelas instituicoes SERVIR e CARITAS e pelo Servicio de Salud de
La Paz (SEDES), cujos arquivos foram revisados, retrospectivamente. Um estudo transversal
foirealizado em duas comunidades para aquisi¢ao de dados s6cio-demograficos. Resultados:
Dois mil novecentos e nove casos de LTA, sendo 2.488 (85,5%) de LC e 421 (14,5%) de LMC
foram diagnosticados de 2001 a 2006. Foi observada redugio na proporgao de casos mucosos
aolongo do periodo. A propor¢ao de LMC aumentou proporcionalmente a idade dos pacientes,
sendo mais frequente entre pessoas do sexo masculino (15,5% versus 12,1%, p=0,018). A taxa
de detecgao do parasita nos raspados cutineos e no cultivo foram significativamente maiores
em pacientes com LC do que em pessoas com LMC (p < 0,001 e p = 0,009 respectivamente).
A reatividade a reagdo de Montenegro foi mais frequente em pessoas com LMC (p = 0.012).
O estudo transversal mostrou que 40% das familias nas comunidades estudadas emigraram do
Altiplano. Conclusées: Faz-se necessaria uma continua busca ativa de casos de LTA na regiao,
onde a doenga ¢ hiperendémica. As elevadas taxas de incidéncia parecem estar relacionadas
a imigragao e ao desflorestamento para expansao das dreas cultivadas.

Palavras-chaves: Leishmaniose tegumentar americana. Vigilancia. Bolivia. Tratamento.
Diagnéstico.
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INTRODUCTION

American tegumentary leishmaniasis (ATL),
including mucocutaneous leishmaniasis (MCL)
and localized cutaneous leishmaniasis (LCL), is
an endemic vector-borne parasitic disease in rural
Bolivia, where it has been documented since pre-
Columbian times' and represents a major public
health concern® In Latin America, Bolivia has the
highest incidence of ATL, reaching 33 cases per
100,000 inhabitants as reported in 2006°.

The main etiological agents of ATL in Bolivia
are Leishmania (Viannia) braziliensis (85% cases)
and Leishmania (Leishmania) amazonensis, although
Leishmania (Viannia) lainsoni has also been isolated
from patients*®. As recently reviewed by Garcfa et al’,
86 Lutzomyia species occur in Bolivia, of which
five are recognized as ATL vectors: Lu. carrerai,
Lu. Llanosmartinsi, and Lu. yucumensis are vectors of
L. (V.) braziliensis; Lu. nuneztovari anglesi is vector
of L. (V.) braziliensis, L.(L.) amazonensis, and L. (V)
lainsoni; and Lu. shawi transmits L. (V,) braziliensis.
Furthermore, the species Lu. ayrozai, Lu. flaviscutellata,
and Lu. neivai are potential vectors of ATL based on
eco-epidemiological and behavioral pieces of evidence?,
while Lu. longipalpis has been incriminated as vector of
L. (L.) infantum [syn. L. (L.) chagasi], the etiological
agent of visceral leishmaniasis* in the Yungas region.

In Bolivia, where a high proportion (about 20%)
of the cases exhibit mucosal lesions*!°, ATL extends
to the majority of tropical lowlands, including
the Yungas valley in the sub-Andean region of the
Department of La Paz'"". Currently, seven of the
country's nine administrative departments are
endemic to ATL3. Furthermore, the disease seems
to have been introduced recently into some Bolivian
rural regions'®. Here, we describe epidemiological
and clinical data from a documentation of 2,909
cases of ATL in the provinces of Sur Yungas, Nor
Yungas, and Caranavi, in the Department of La Paz,
Bolivia. The initiative aimed to provide access to
ATL diagnosis and treatment in well-recognized
endemic areas. Furthermore, we present some
demographic data related to ATL epidemiology in
two communities in the province of Sur Yungas.
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METHODS

Setting

The surveillance area comprised the municipalities of Palos
Blancos (15°33'40"S/67°19'16"W), Chulumani (16°24'29"S/67°
31' 16" W), La Asunta (16° 05' 30" S/67° 12' 00" W), Irupana (16°
28'09"S/67°25'49" W), and Yanacachi (16°23'0"S/67°44'0" W)
in the province of Sur Yungas; Coripata (16° 18'32"S/67°36' 19"W)
in the province of Nor Yungas; and Caranavi (15°49' 31" $/67° 34'
27"W) in the province of Caranavi.

Although the altitude of the Yungas region ranges all the way from
300m to 4,000m above sea level, most of the region has an altitude
between 1,500m and 2,400m. The Yungas Valley extends from the
Bolivia-Peru border south-east into central Bolivia and receives
excessive rainfall; therefore, the climate is warm and humid. Although
the Yungas region is isolated and very difficult to access, this region
assumed economic importance in the early 20" century as a major
source of citric fruits, sugar cane, coffee, rubber, and coca, attracting
many migrants from the economically impoverished Altiplano.

The campaign: case definition and diagnostic procedures

From January 2001 to December 2006, community-based
active ATL surveillance was performed by the institutions SERVIR
(a Bolivian non-governmental organization), CARITAS (a Catholic
Bolivian institution), and SEDES (the Health Services Department of
La Paz), which were responsible for diagnosis and treatment of ATL
in the area and whose files were reviewed retrospectively.

A health services team composed of doctors and nurses visited
all studied municipalities. In Bolivia, a case of ATL was defined by
clinical and/or laboratorial criteria. No standardized procedure
for case definition (inclusion criteria) was performed. Diagnostic

procedures included: I) direct observation of the parasite in
dermal scrapings (n=2,474); II) parasite cultivation (n=166);
III) histopathology (n=27); IV) leishmanin skin test (n=1,466);
V) serology through indirect immunofluorescence or ELISA
(n=130); and VI) polymerase chain reaction (PCR) (n=24).

In addition, a cross-sectional survey carried out in January 2006
aimed to assess demographic data in the rural communities of Chimasi
and Pastopata (population=522 and 775 habitants, respectively), situated
in the municipality of Chulumani in the province of Sur Yungas.

Ethical considerations

This study was approved by the Health Services Department
(SEDES) of La Paz, Bolivia.

RESULTS

The active surveillance detected 2,909 cases of ATL [2,488
(85.5%) LCL, 421 (14.5%) MCL], of which 2,643 [2,258 (85.4%)
LCL, 385 (14.6%) MCL] were treated. In 496 (18%) patients, only
clinical criteria were utilized to diagnose ATL; from these, 228 were
submitted to microscopic examination of parasites in scrapings of
lesions, the technique proving negative, and 436 were submitted to
the Montenegro reaction, which also proved negative. From 2,398 (82%)
patients with some laboratorial evidence of ATL, 1,398 (58%)
presented a positive direct observation of the parasite in dermal
scrapings, 861 (36%) presented only a positive Montenegro reaction,
26 (1%) presented a positive histopathological analysis through
biopsy, and 113 (5%) had serological evidence of leishmaniasis
through indirect immunofluorescence and/or ELISA tests. In 15
patients, the information was not available. The annual distribution
ofthe cases and the incidence rates are presented in Figures 1 and 2,
respectively. A statistically significant reduction in the proportion of
mucosal cases was observed (p<0.001, test for linear trend) between
2001 and 2006. As presented in Table 1, the proportion of MCL cases
rose with age, reaching 27% in patients older than 65 years (p<0.001, test
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FIGURE 1 - Numbers of localized cutaneous leishmaniasis and mucocutaneous leishmaniasis cases and

rates of mucocutaneous cases in the provinces of Sur Yungas, Nor Yungas, and Caranavi, Bolivia, 2001-2006.
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FIGURE 2 - Annual incidence rates of American tegumentary leishmaniasis in seven municipalities in
the provinces of Sur Yungas, Nor Yungas, and Caranavi, Bolivia, 2001-2006.

TABLE 1 - Clinical and epidemiological data from 2,909 patients with American tegumentary leishmaniasis surveyed in
Bolivia, 2001-2006.

Localized cutaneous Mucocutaneous

leishmaniasis leishmaniasis
n % n % p

Age group (years)

<1 37 100.0 0 0.0

1-5 273 99.6 1 0.4

6-14 510 92.0 43 8.0

15-21 481 90.0 S1 10.0 <0.0012

22-40 763 82.0 169 18.0

41-64 367 75.0 12§ 25.0

>65 57 64.0 32 36.0
Gender n (%)

male 1,708 84.5 313 15.5 0.01 8b

female 780 87.8 108 12.1
Laboratory evaluation positive/performed (% positive)

direct observation of the parasite in dermal scrapings 1,315/2,145 61.0 74/329 220 <0.001P

parasite cultivation 97/144 67.0  9/22 400  0.016P

histopathology (biopsy) 13/14 93.0 13/13 100.0 1.00¢

leishmanin skin test (Montenegro reaction) 972/1,126 86.0 318/340 94.0 0.012b

indirect immunofluorescence 46/52 88.0 49/56 87.0 0.45b

ELISA 10/12 83.0 8/10 80.0 1.00¢

PCR 7/7 100.0 16/17 94.0 1.00¢
Treatment

N-methyl-glucamine antimoniate (Glucantime®) 2,189 89.0 282 11.0

amphotericin B 6 5.7 99 94.3

sodium stibogluconate (Pentostam®) 47 922 4 7.8

miltefosine 16 100.0 0 0.0

ELISA: enzyme-linked immunosorbent assay; PCR: polymerase chain reaction; 2test for linear trend; bchi—square test; CFischer’s
exact test.
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forlineartrend); inaddition, the proportion of MCL cases wasalso higher
amongmales than in females (15.5%vs. 12.1%, p=0.018, Chi-square test).

Concerning diagnosis, the rate of positivity in the direct
observation of the parasite in dermal scrapings and in parasite
cultivation was significantly higher for LCL than for MCL (p<0.001
and p=0.009 [Chi-square test], respectively).

A histopathological diagnosis was performed in only 27 (0.9%)
patients, which proved positive (presence of compatible inflammatory
infiltrates or intracytoplasmic corpuscles suggestive of Leishmania)
in 13/14 LCL and 13/13 MCL cases.

Table 1 shows that rate of reactivity in the leishmanin skin test was
higher in the group with mucosal lesions (p=0.012, Chi-square test).

Among patients with LCL, 2,189 were treated with N-methyl-
glucamine antimoniate (Glucantime®), and 47 received sodium
stibogluconate (Pentostam®). MCL patients were treated with
Glucantime®(n=282), Amphotericin B (n=99), or Pentostam®(n=4).
Miltefosine was also utilized to treat sixteen patients (Table 1).

The anatomical distribution of the LCL lesions was as follows:
48.3% in the head/neck, 25.8% in the lower limbs, 19.4% in the upper
limbs, and 6.6% in the trunk.

The cross-sectional survey showed that 40% of the families had
emigrated from the Altiplano highlands, with 30% emigrating in
the past eight years (Table 2). A majority of the surveyed dwellers
were familiar with the sandflies (quechichos) and were accustomed
to seeing them in the plantations.

TABLE 2 - Demographic characteristics of 82 families surveyed in the
communities of Chimasi (n=45) and Pastopata (n=37), Chulumani,
Department of La Paz, Bolivia, 2006.

Characteristics Number Percentage
Origin
highlands (altiplano) 30 39.5
lowlands (tropical/subtropical) 46 60.5
Time since arrival (years)
<8 18 29.5
9-20 9 14.7
>20 34 55.8
Products cultivated
coca 22 28.2
coca and citric fruits 29 37.2
citric fruits 27 34.6
Animals in peridomicile
chicken S6 823
dog S0 73.5
cat §S Sllar
mule 11 16.1
horse S 7.3
pig 3 44
goat 1 14
rabbit 1 1.4
Presence of a case of ATL in the family
yes 22 26.8
no 60 63.2
Locations accustomed to observing sandflies
home 20 25.6
plantings 63 84.7

ATL: American tegumentary leishmaniasis.

DISCUSSION

In this study, we present the data obtained from a large ATL
community-based active surveillance system carried out in the
Yungas Valley of sub-Andean Bolivia from 2001 to 2006. We observed
that some municipalities presented very high annual incidence rates,
reaching 1,300 cases/100,000 habitants in Palos Blancos in 2003.
Torres Espejo et al.'' compared epidemiological features of ATL
in three regions of Bolivia (Alto Beni, Yungas, and Pando). These
authors noticed that incidence rates were higher in the Yungas Valley
and Alto Beni, consistent with our finding that the Yungas Valley is
a highly endemic region.

It has been proposed that ATL occurs in three basic eco-
epidemiological patterns: I) in rainforest areas (sylvatic), affecting
people involved in gathering activities; II) in agricultural areas,
which are contiguous to primary forests, affecting farmers; and
III) in periurban areas, affecting people living at the periphery of
cities'®. Here, we demonstrated that the transmission of ATL in the
studied region appeared to be related to agricultural activities in a
geographical scenario where planting zones are situated close to the
forest and continuous deforestation is carried out to expand the
crop-growing areas.

Although the epidemiological transmission profile of ATL
in Bolivia has traditionally been associated with sylvatic cycles
or with regions contiguous with forested areas (in the context
of farm expansion), it has been suggested that, in some Bolivian
regions, the transmission profile has been changing towards one
of domestication's. The presence of Lu. nuneztovari anglesi in
domestic and peridomestic environments in sub-Andean Cajuta
and Yungas points to the possibility of domestic transmission of

L. (L.) amazonensis e L. (L.) braziliensis in these two regions'®'7.

In this study, many cases were observed in children, suggesting
recent parasite transmission. The occurrence of LTA in children under
the age of five years (n=310) could be explained by two hypotheses:
I) domestic/peridomestic transmission, or II) transmission in
rural areas. In support of the first hypothesis, it is known that
phlebotomines have nocturnal habits and diurnal transmission is
mainly associated with sylvatic environments.

Regarding the temporal distribution of mucocutaneous and
localized cutaneous leishmaniasis, a very high MCL: LCL ratio
(1:3) was observed in the first year of the campaign. This ratio
was reduced to 1:37 after five years, suggesting that poor access
to health services may be a determinant of the high proportion of
mucosal lesions that has been reported in Bolivia'®. As reviewed by
Garcia et al.?, other factors that could explain the unusually high
MCL: LCL ratio observed in the studied area include host ethnicity
and immunogenetics, virulence of specific parasite strains, and
the molecular composition of the saliva of local sandfly vectors.
In Bolivia, parasitological studies designed to trace the etiological
profile of ATL revealed the predominance of the species L. (V)
braziliensis. The association of this species of Leishmania with cases
presenting compromised mucosa'® could also contribute to the
high proportion of MCL cases observed in the initial period of the
treatment campaign. We also observed that the number of cases with
compromised mucosa rose significantly as age bracket increased, and
we infer that the degree of mucosal damage is directly related to the
subject’s age, suggesting that mucosal damage occurs progressively.
Regarding distribution between the sexes, we observed that a
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significant proportion of mucosal cases occurred in male patients.
Furthermore, almost 70% of the total of ATL cases observed in the
region occurred in male patients. We speculate that the higher rates of
Leishmania infection in males could be related either to their higher
risk of exposure during traditionally male-dominated activities, such
as planting and harvesting crops, or to reluctance on the part of males
themselves to seek treatment at health care centres in the period
prior to this active surveillance. The high rates of mucosal damage
and facial deformities associated with ATL reported in this study
establish leishmaniasis as a major health problem in the Yungas valley.

The studied municipalities are newly colonized zones that receive
populations from the economically impoverished Andean highlands
(Altiplano), seeking improved living conditions through agricultural
activities. This is illustrated by the significant population growth
that was observed in La Asunta (81.9%), Palos Blancos (34.8%),
Chulumani (23.6%), and Caranavi (24.1%) between 1992 and
2006, according to the estimate given by the National Institute of
Statistics of Bolivia®.

The cross-sectional survey was carried out in two typical
communities in the province of Sur Yungas, with the aim of evaluating
demographic and socio-economic variables. We observed that a
high proportion of the population has been residing in the region
for less than eight years and that many of these new residents
have come from the Altiplano. Furthermore, the majority of these
families are engaged in agricultural activities. These data support
the hypothesis that the current hyper-endemic levels of ATL in the
Yungas could be related to the expansion of farms. This expansion
is often accompanied by deforestation and/or the transfer of labor
activities into the neighboring woods, both of which disrupt natural
habitats of Leishmania. This study, therefore, highlights the need to
undertake continuous case detection of ATL in the Yungas valley.
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