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Schistosomiasis Mansoni in Areas of Low Transmission.
Epidemiological Characterization of Venezuelan Foci
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Severe schistosomiasis is a rare event in Venezuela nowadays, after a successful national campaign by the
Schistosomiasis Control Program. Unfortunately, this program has practically disappeared, and snail surveillance
in field is not a priority, anymore. Thus, schistosomiasis has become a neglected disease in this country. However,
surveys in different populations from the endemic area have shown particular epidemiological features described
herein. In five communities we evaluated 2,175 persons and searched for the pred&inogpbélaria glabrata
shails. Some markers were used for classifying schistosomiasis foci: mean age of the persscisistgdoma
mansonieggs in the stools, serological tests, presend®.aflabratasnails, and intensity of infection. Places without
B. glabratesnails and with few schistosomiasis cases were defined as “past transmission sites”; a site with abundant
shails but few cases was defined as “potential risk”; “new transmission” foci were characterized by the presence of
infected snails and young people passing eggs in the stools. A “re-emergent” focus has shared these last features,
showing in addition a place where schistosomiasis had been reported before. Recent evidences of active transmis-
sion with the increasing dispersion d8. glabratasnails, point out the necessity for the re-establishment of the
Schistosomiasis Control Program in Venezuela.
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At present, when the epidemiological features of schisransmission must be reinforced. From this point of view,
tosomiasis are changing from high to low prevalence, it igse have recently classified some of Venezuelan foci us-
necessary to monitor endemic areas continuously. Fog traditional tools and the definition of schistosomiasis
years we have used several approaches to control sclei@ses recently proposed (Ruiz et al. 1999).
tosomiasis. These measures significantly decreased preva-The correct diagnosis of schistosomiasis is a crucial
lence and morbidity, becoming Venezuela a country withspect, since the different methods used so far have shown
low transmission (Alarcon de Noya et al. 1999). The Verdiverse limitations (Alarcon de Noya et al. 1992). The
ezuelan endemic area has remained as a small regiomprdsent work evaluates the current situation of some schis-
15,000 kn?, embracing the states Aragua, Carabobdgsomiasis fociin Venezuela, and classify them according
Guarico, Miranda and Vargas, and where active humamsome epidemiological parameters. These criteria could
cases and infected snails continue to reappear when dpe-applied to countries with low transmission or to those
demiological surveys, are carried out. Those charactergeing toward this phase of transmission.

tics difficult the identification of schistosomiasis cases, MATERIALS AND METHODS
and then treatment of individuals and communities ) _ ) )
(Feldmeier & Poggense 1993). Study population This work was carried out in

A concomitant process of political and administrativéaraballeda (Vargas state), La Curia and La Candelaria
decentralization of the country have delegated to the réiragua state), Los Mangos, José Leonardo Chirinos and
gional authorities the responsibilities of the health prd3€lén (Carabobo state) between 1998 and 2000. A house
grams, limiting the efficiency achieved by the former Schid}y house visit was performed in order to promote the
tosomiasis Control Program. As in other parts of the worlgarticipation of all communities and to carry out the epi-
where schistosomiasis is considered a low impact pubm@miologic interviews, and the collection of stool and blood

health disease, a re-evaluation of the actual situation g&mples. Only volunteers were included in the study and
children required be accompanied by their parents. After

laboratory tests were achieved, results were distributed
in the communities. Patients with schistosomiasis or an-
other intestinal parasitic disease were treated with the
ecific chemotherapy.

Stool examination Feces were evaluated by Kato-
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alarconb@camelot.rect.ucv.ve. different observers. Individual egg output®fmansoni
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1985). Three infection categories were considered: mifdot people were observed.
(€100 e.p.g.), moderate (101-400 e.p.g.) and severe (> 400A total of 2,175 persons were interviewed in the vis-
e.p.g.) (WHO 1993). ited areas, but for the present work we dealed with 1,493
Immunological tests Venous blood was taken from persons to whom Kato-Katz, COPT, SMP-ELISA and APIA
all examinees. Sera obtained by centrifugation was storegre achieved.
at -80°C and thereafter analyzed for serologic tests. Prevalence of schistosomiasis cases in each commu-
Enzyme linked immunosorbent assay (ELISA), witfity - The presented data demonstrates that the general
sodium metaperiodate (SMP-ELISA)his test was per- schistosomiasis prevalence in the evaluated areas was
formed according Alarcén de Noya et al. (2000), using 283.5% (n =1,493).
png/ml soluble egg antigen (SEA) in carbonate-bicarbon- From 202 schistosomiasis cases, 38 (18.8%) eliminated
ate buffer, pH 9.6, for sensitization. Nunc-Immuno MaxE. mansoneggs in feces; 111 (55%) showed a positive
Sorp plates were exposed to 1.5 mM sodium metaperiod@®PT, and 53 (26.2%) had SMP-ELISA and APIA tests
for 1 h in the dark after SEA-sensitization. Later on, sesamultaneously positives, with negative results in the
from patients were added, following thereafter the ste@®OPT and feces. Table | shows the prevalence in the
of a conventional ELISA (Voller et al. 1976). areas under investigation, the age average of the infected
Circumoval precipitin test (COPF)This was carried persons, and their relationship with the diverse methods
out according to Spencer et al. (1991). The test was carsed for the diagnosis which determine the definition of a
sidered positive when 10% or more of eggs were observealse of schistosomiasis. In general, the age average of
with precipitation on its surface in form of refringentethe schistosomiasis cases in the studied areas was 28
globes or chains, when incubated with patient’s sera. years old and the stool examination detected only 18.8%
Alkaline phosphatase immunoassay (AP{APIA  of the total cases.
was performed according to Pujol and Cesari (1990). Criterion I. Positive group by stool examinatien
Schistosomiasis casesOnce the laboratory examsThe presence @&. mansonéggs in the stools was diag-
were processed, we decided to consider as “cases”nufsed in 38 patients in the five communities, which repre-
schistosomiasis (Ruiz et al. 1999) those people with: (ag¢nts 18.8% (n = 202) of the cases. The remaining 81.2%
eggs ofS. mansonin stools; these patients have posi{n = 202) of patients was identified by serology (Table I).
tive COPT, SMP-ELISA, and APIA; (b) persons withoufThese patients had, an average 25 years old.
S. mansoneggs in stools but with positive COPT, who The intensity of infection of all the evaluated patients
have not received previous aftimansonthemotherapy and their relation with the community and age can be seen
in the last 12 months; (c) persons with@itmansoni in Table ll: 76.3% (29 patients) eliminated less thanS.01
eggs in stools, with negative COPT, but with both SMRnansonie.p.g. in feces, and 23.7% (9 persons) presented
ELISA and APIA (immunoassay tests) positive simultamoderate infections. There were no persons with severe
neously in people without previous chemotherapy againstfections. The patients of Belén (age average 20 years),
schistosomiasis. and those of J. L. Chirinos (21 years) were younger than
Snail sampling Using an appropriate net, the shorghose of Caraballeda (39 years).
of small water bodies close to the different populations It was found that the mean e.p.qg. of feces in Caraballeda
were searched f@iomphalaria glabratasnails. Detec- was 44 (range: 24-101), in J. L. Chirinos 24, and in Belén 94
tion of infection was achieved by weekly exposing th@ange: 24-384 e.p.g.). The general mean of intensity was
individual snails to natural light and examining the water8 e.p.g. (range: among 24-384 e.p.g.).
afterwards. Criterion Il. Persons positive by COPTFrom 202
RESULTS persons with schistosomiasis, 111 (55%) had positive
) . i COPT. They were simultaneously positive by SMP-ELISA
La Candelaria, La Curia and Belén are rural COMMUMNd had a negative exam of feces (Tab|e |) The age aver-
ties where inhabitants are at least partially occupied jye of this group was 26 years old. Among the 111 pa-
agriculture under irrigation systems. These are mountaifients diagnosed under this criteria, 31 (27.9%) were
ous areas, with a mean temperature of 25-27°C during §i§unger than 16 years old (data not shown).
whole year. There are some extensions of humid forests Criterion Ill. Persons with positive SMP-ELISA and
along the mountains that are in a range of altitude bap|A -From the 202 people with. mansorinfection, 53
tween 500 and 1,900 m over the sea level. The rivers tq@sz%) had no eggs in the stool and were negaﬂve for
irrigate these areas are apparently not very polluted wittOPT but they were simultaneously positive for SMP-
organic or industrial waste. N ELISA and APIA. From this group of patients, 13.2% were
Caraballeda and José Leonardo Chirinos correspopflder 16 years old and 71.7% older than 25 (data not
to urban marginal populations, in which the water coursggown). In Caraballeda, La Candelaria and La Curia there
have been reduced to collectors of served waters. In thg@gre no cases with less than 18 years by this approach.
communities, especially in José Leonardo Chirinos, thene age average of the positive patients for SMP-ELISA/
sanitary conditions are precarious, with no collection gAp|A was 34 years old.
sewage, or gathering of garbage. Most of the houses aresnail sampling: No Biomphalariasp. snails were
not well built, in which people live overcrowded. Earthfound in Caraballeda, and in La Candelaria. However, in
floors are frequent and in occasions the water of the ne@araballeda there were snails of the gefbigra and
drainage enters the houses. In these sites, great quariiindant fecal contamination in the riverbanks of the San
of flies, other insects, and dogs were present and bajiglian river. The inhabitants of this community frequently
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used the water of this river as much with recreational pu®n the basis of the three laboratory diagnostic applied
for the definition of each case of schistosomiasis and the
In La Candelaria community, it was not possible tose of the epidemiological parameters mentioned, results
find B. glabratg neither people wits. mansoneggs in showed particular characteristics for each community.
stools. After the study was carried out, we were informed In Caraballeda (Vargas state), the schistosomiasis
that shortly before, the personnel of Rural Endemic Digrevalence was 21.6%, mainly due to people older than 26
eases Division had applied molluscicides and indicatgears, being the age average 35 years old. In the early

poses and for their personal hygiene.

massive treatment with praziquantel in this site.

1980s, the prevalence, as determined by coprologic stud-

In San Mateo, very near La Curia, there were abures was 34.7%, affecting people from 6 to 20 years of age.
dantB. glabratasnails We examined 3,000 snails and ndn that opportunity, 28.2% dB. glabratasnails elimi-
cercariae were found after 45 days of captivity. The sunatedS. mansoniercariae (Alarcon de Noya et al. 1987).
roundings of the gulches and rivers of the area of La Cut@urrently, the riverbanks of the main river of Caraballeda
are frequently used by the population and they showésicontaminated with a great quantity of organic and inor-
ganic waste and fecal contamination, and at present there

high fecal contamination.

In J. L. Chirinos, the search Bf glabratawas posi-
tive, and 1% of the captured snails eliminagednansoni

is no schistosome transmission in this area. There is not
B. glabratg butMelanoidessp. Previous studies already

cercariae.B. stramineavas also found, but they did notpointed out that Thiaridae had displad&dmphalaria
from the Venezuelan coast (Pointier et al. 1994) as already
In Belén, also 1% of thB. glabratawere eliminating described in other endemic areas of the Caribbean (Pointier
S. mansoncercariae. The gulches and rivers of the areE993). In spite of absence of schistosomiasis vectors since
are frequently used, especially by children, and fecal cotiie beginning of the 1980s in Caraballeda (Alarcén de
Noya et al. 1999), there was still 21.4% of the examined
people, eliminating. mansoreggs in feces 20 years later
_ o ) ) (Table I). Another 61.9% of the infected persons in this
The prevalence of the infection is variable in the Vergrea, had active infection f& mansonis demonstrated
ezuelan endemic areas for schistosomiasis and it affep{s positive COPT (Criterion I1) (mean age 32 years old,
different age-groups according to the dynamics of tranfange: 15-67 years). The prevalence age curve was differ-
mission. We have used some epidemiological criteria sught from that found in active transmission sites, that is,
as the mean age of schistosomiasis cases, the intensity@st cases concentrates in adults rather than children. A
infection and the presence of infected or uninfe@ed third group of persons considered with schistosomiasis
glabratasnails, in order to characterize the endemic focfrom Caraballeda (16.7%), corresponded with individuals

showS. mansoninfection.

tamination was observed in the riverbanks.

DISCUSSION

TABLE |

Schistosomiasis case prevalence and age average according to community. Venezuela, 1998-2000

Stool examination COPT SMP-ELISA (+)
+) +) APIA (+) Total
Evaluated  Cases X Cases X Cases X Prevalence X
Town State prsons n (%) Age n (%) Age n (%) Age n (%) Age
Caraballeda  Vargas 194 9 214 39 26 619 32 7 16.7 41 42 216 35
Candelaria Aragua 325 0 0 - 26 56.5 38 20 435 41 46 142 39
Curia Aragua 38 0 0 - 1 100 24 0 0 - 1 2.6 24
J. L. Chirinos Carabobo 239 2 80 21 13 52 17 10 40 19 25 105 18
Belén Carabobo 697 27 307 20 45 51.1 20 16 182 32 88 126 22
Total 1,493 38 18.8 25 111 55 26 53 262 34 202 135 28

COPT: circumoval precipitin test; SMP-ELISA: sodium metapioridate-enzime linked immunosorbent assay; APIA: alkaline

phosphatase immunoassay

TABLE I
Intensity of the infection and age average of schistosomiasis cases according community. Venezuela, 1998-2000
Mild Moderate Total

Town n (%) X Age n®)  XAge n (%) " Xe.p.g. XAge
Caraballeda 8 39 1 39 @3.7 44 39
J. L. Chirinos 2 21 0 - 2 53 24 21
Belén 19 21 8 19 2771.1 94 20
Total 2976.3) 26 9(23.7) 22 38 100 78 25

e.p.g. : mean of eggs per gram of feces; WHO (1985)
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41 year-old in average, that had simultaneously positiveansonin the feces. The eco-epidemiological and social
SMP-ELISA and APIA (Criterion Ill). Then, based on theconditions, together with the continuous migration of
different epidemiological parameters, this site was compeople, allow to consider this community as an emergent
sidered as a “low risk” focus. area of schistosomiasis with great risk of expansion. As
In La Candelaria, 46 persons from 325 evaluated (14.2%)oposed by Mott et al. (1990) for other endemic situa-
were positive for schistosomiasis by serological methions, it is possible that the migration of people from
ods. Considering that there were no snails of the genother areas collaborated to create this “new transmis-
Biomphalariain the area, the age of the patients, and tteon” focus. The new urban foci of schistosomiasis are
inexistence of persons eliminatiSgmansoneéggs inthe places of intense transmission with frequent water con-
stools, we inferred the absence of schistosome transmtiget, high levels of fecal contamination and population
sion in 1998 when the area was evaluated. After we cotensity, where the migrants have transferred their culture
cluded the study in La Candelaria, we were informed thahd ecology to the urban means (Mott et al. 1990).
chemotherapy against schistosomiasis and molluscicides In Belén, 88 (12.6%) persons were positive, 27 out of
had been administered four months before. Also, bas#tem havindgs. mansonéggs in feces, with an age aver-
on these parameters this locality could be defined afye of 20 years old. In Belén infect®dglabratasnails
“unknown risk”. were captured also. In this site, the conditions were fa-
In La Curia, another rural community of the Aragua/orable for the maintenance of schistosomiasis because
state, only a 24 years-old woman (2.6% from 38 evaluatedconsiderable percentage of young people were elimi-
persons) presented schistosomiasis by Criterion II. tating S. mansongéggs in feces, plus the presence of the
San Mateo, near to La Curia, there were abundawector under favorable ecological and poor social condi-
uninfectedB. glabratasnails. This fact, plus the absenceions. The children of Belén had frequent water contact
of people eliminatings. mansoneggs in stools and the with the river of the area, mainly for recreational reasons.
age of the patient of this community, suggest that theBnce Belén is a known schistosomiasis town by the Con-
was not transmission in this site, but due to the proximityol Program and where measures for human and snails
of important urban centers, as La Victoria and Maracaycantrol had been applied, this area was considered as a
periodic supervision must be carried out. It is not unlikel§re-emerging” foci.
that people with schistosomiasis coming from other com- Summarizing all the data obtained from this study, an
munities, move to this area increasing the current risk. lepidemiological qualification of foci is shown in Table IlI.
Curia and close areas represent an area of “potential riskhye general prevalence of schistosomiasis in the studied
with the possibility of reactivation of this area (Mott et alareas was 13.5%. The most affected age-group corre-
1990). sponds to the age range of 11-30 years old (Ruiz et al.
The neighborhood J. L. Chirinos is located at the souft999). Only 18.8% of the positive patients could be diag-
of the city of Valencia, an important industrialized centemosed through the exam of feces. This suggests that in
where there is great migration from the inland of Carabobénezuela we can not discard schistosomiasis only by
and other Venezuelan states. J. L. Chirinos is a margirthe coprologic tests, since the parasitologic study has a
community, where there is an intense water pollution, theoor efficiency to predict absence of infection, and it is
population is in frequent contact with the water, and thereecessary to employ immunodiagnosis for the recogni-
is not a sewage system. In J. L. Chirinos we foBnd tion of schistosomiasis cases (Alarcén de Noya et al. 1992,
glabrataeliminatingS. mansoniercariae. The transmis- Ruiz et al. 1999).
sion of schistosomiasis in J. L. Chirinos is guaranteed In most populations studied, the prevalence of
since there are very young people eliminating egds of schistosomiasis is higher in young than adults (Arap-

TABLE I
General characteristics of schistosomiasis foci in Venezuela, 1998-2000

Caraballeda LaCandelaria La Curia J. L. Chirinos Belén General
Prevalence (%) 21.6 14.2 2.6 10.5 12.6 135
Age average 35 39 24 18 22 28
of cases
Persons (%) eliminating 21.4 0 0 8 30.7 18.8
Schistosoma mansoeggs?
Mean egg output (e.p.g.) 44 0 0 24 94 78
Snail collection No No B. glabrata B. glabrata B. glabrata B. glabrata

B. glabrata B. glabrata negative positive 1% positive 1% positive
Epidemiological Without Without Without Active Active
characteristics transmission; transmission; transmission; transmission; transmission;
of foci low risk unknown risk  potential risk new focus reactivation

n = 1,493;a: percentage from total schistosomiasis cases of each community.
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