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Short Report

Prevalence of leptospiral infections in
humans in Cordillera Province, Bolivia

L. Ciceroni!, A. Bartoloni!, A. Pinto!, P. Gugliel-
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Infetroe, Unioersid di Stena, Jialy; AD0strite de Salud de
Cordillera, Urnidad Sanitaria, Santa Cruz, Bolidna

Keywords: leptospirosis, prevalence, B.Dti.\'ia

Leptospirosis is a world-wide zoonotic infection with
high mDr idity especially in developing countries. Sero-
logical studies have indicated widespread leptospiral in-
fection in several Latin American countries but there is
little information on the prevalence in Bolivia.

The present study was undertaken in collaboration
with the Unidad Sanitaria of Santa Cruz to determine the
prevalence of anii-leptospira antibodies in human settle-
ments in south-eastern Bolivia.

The investigation was carried out in 1989 in 3 localities
in Cordillera gmvincr: in the southern part of Santa Cr
Department; the population consists mainly of Mestizas
with some ethnically pure Guarani Indians who resort o
agriculture and animal breeding for subsistence. Camiri
is a city with approximately 25 000 inhabitants; some
buildings in the city centre are supplied with untreated

Address for coreespondence: Dr L. Ciceroni, National Centre
for Leptospirosis, Department of Bacteriology and Medical My-
i:olog}r, Isniruro di Sanitd, Viale Regina Elena 299, 00161 Roma,
Taly.

warter direcily from the river Paraperi. The other 2
localities, Boyuibe (2 300 inhabitants, 60 km south of
Camiri) and Guuerrez (850 residents, 60 km north of
Camiri), are both poor communities with no infrastruc-
ture, potable water supply or sewage system. In the
study area, S00-900 m above sea level, the temperature
fluctuates between 17 and 26°C and the climate is sub-
humid to dry (SANABRIA, 1977),

Sera were collected from 295 apparently healthy sub-
jects (111 males and 184 females) berween 1 and 70 vears
of age. The cohort included 122 from Camiri, 111 from
Bovuibe and 62 from Gutierrez, The sample size was cal-
culated as recommended by the World Hléalth Organiza-
tion (WHO, 1966) to obtain evidence (with 95% cer-
tainty) of the prevalence of anti-lepraspira antibodies in
not less than 3% of the population.

Table 1. Prevalence of anti-leptospira antibodies in
human sera from Cordillera Province, Bolivia,
determined by the microscopical agglutination assay

No. of sera
Tesred Positive

Locality

Canmuiri 122 32 (26-2%

Bovuibe 111 31 (27-9%

Guterrez 62 27 (43-5%

X

Male 111 32 '28-3%%

Femalé 184 58 (31-5%
Age (g'ears}

1= 64 12 (18-7%

&-10 ] 23 (25-5%

11-20 27 14 (51-8%

21-40 94 33 535-1%3

=40 16 6 (37-5%

Unknown 4 2 ESUD%;
Total 295 90 [30-5%
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The sera were stored frozen (—75°C) uneil rested by
the microscopical agpelutination (MA) assay of DIEKEN &
KmETY (1978) against live leptospire in the exponential

hase of growth (46 d old culture). A set of 20 strains
I;:pl in the National Centre for Leptospirosis in Rome
(BABUIMERL, 1972) was used, representative of 19 sero-
vars (sec Table 2},

The initial dilution ol serum tested (1:50) was twice
that currently wsed for screening clinical cases of human
leptospirosis. A doubling dilution series was used to
titrate antibodies in positive sera. The end-point anti-
bisdy titre was defined as the highest dilution that agglu-
tinated 50% or more of the leptospires.

Anti-leptospira antibodies were found in 90 samples of
serum, with tires ranging from 1:50 o 1:800 (Table 1).

The differences in prevalence between Guticrrer and
Camuinn and Boywibe were staustically  sigmificant
(=002 and P=0-04, respectively). Females had a
slightly higher pmwfemc of anti-leprospira antibodies
than males LI’ =0-5). Maximum prevalence occurred in
the 11-20 years age group. Antibodies were directed
against 14 uFIhc 19 serovars (Table 2).

Table 2, Prevalence of agglutining to leplospia serovars in 90 positive
sera from Camiri, Boyuibe and Gutierrez i Cordillera Province,
Balivia

Prevalence
of
SErggroeup Sepovar Strain agglutingms
Ieterohaemorrhagiacivavhaemorrhagios Bianchi | L. i-1%{
caperhagent Wiinberg 3 (33%
Canicols ranicols Alarik 14 (15:5%)
Pomona mmm Meyzzann [
Eulawa: i e Mm " 'IJI ({I -]1%?
rippotyphosa g it va =
Australis cusiralis Ballica 0 (=)
Taver Riceip 37 5 [3-5%)
branistaoa Riccio 2 42 (46'7%)
Pyrogencs Sanpe Zanoni 1 (F-1%)
Sejroe saxhoeking Mus 24 1 [I-l%‘:
ﬂm El?rdl B (EL-1%
erprEaal
an-d]-"!a.rmafnﬂ ID(II-I%Z
Mini mini Sari 6 (6%
jlgvanir.:] Y put ) Pai 4 (4:4%
ArassOvi farassoe Mllls&;};hnwn T (L'1%
Ballum custellonis Castellon 1 {1-1%
Autumnalis aurmal Alkiyami A 0 —;
Hebdomadis kebdomadis Hebdomadis H -

Most positive sera (87%) had serovar-speciflic anti-
bodies, but 12 had co- agglurmms to 2 ot more serovars of
the same (25% or different serogroups (75%). Most posi-
tive sera (82%) had antibody titres of 1:50-1:200.

To our knowledge there has been no epidemiological
study of human leptospirosis in Bolivia for the past 20
vears. However, an epidemiological survey carned out
from October 1977 to April 1980 on dairy carttle in Santa
Cruz and San Javier provinces indicated that leptospi-
rosis was endemic, with antibodies in 67% of animals
mainly to hardio, seproe and tarassom serovars (NICHOLLS,
1980).

Since the presence of anti-leprospira antibodies in sera
can be ascribed only to Leptospira infection, our data sug-
gest thar infection 1s widespread in the populatlon £Xam-
ined. Similarly high prevalences of leptospira antibodies
in humans have also been reported from Somalia (CAC-
CIAPUOTI e al., 1982) and some Italian regions (CACCIA-
PLUCTT et al ., 1994)

The titres we found indicate that, for the most part, in-
fectivns were not recent. It was not possible to establish
what pe reentage of seropositive subjects had experienced
lipcal leprospirosis.

Traditionally, leptospirosis 15 considered (o be an in-
fection of adulthood. Our results demonsirated that lep-
ospiresis was common in infanes and schoolchildren m
Cordillera Province, The unusually hiﬁh prevalence
among children under 1O vears old can be ascribed to
early contact with polluted soil and water. Similarly,
RATNAM et al, { 1983] found 26 (47%) ol 55 children aged
411 years o be positive ina village near Madras, India,
and BEveERARD e al . (1989) [ound serological J:vu.lr:nu' of
Leptospira infection in 12:5% of Harbadian schoolchild-
ren andd 5% of Trinidadian schoolchildren aged 7-14
years.

The percentige of positive subjects in Gutierrez was
twice that found the other localities, but we could lind no
satisfactory explanation for this.

The prevailing infecting serovars were bratislava, can-
cola, hardio and sefroe, The prevalence of antibodies 1o
brarislava may be peculiar to Cordillers Provinee, as sero-
logical evidence of exposure to this serovar has not been
[ound in previous studies on leptospirosis in Bolivia
(Limprias gt Marcus, 1973; NICHOLLS, 19800, Anti-
bodies 1o teterehaemorhagiee serovar, commaonly respon-
sible for human leptospirosis in other countries, seem to
he rare in this area,

Leptospiral infection is widespread among the popula-
ton of Cordillera Provinee and, in contrast with what is
nurmally found in developed countries, young children
presented a remarkably high prevalence of anti-lepto-
spira antibodies,
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