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The high sensitivity and the possibility of automation of the enzyme-linked-immunosorbent-assay
(ELISA) has indicated this technique as one of the most useful serological test for epidemiological
studies. In the present study, an ELISA for detection of IgG antibodies against adult worm antigens
(IgG-ELISA) was investigated for epidemiological purposes, in a rural area of the municipality of Itariri
(São Paulo, Brazil). Blood on filter paper (1,180 samples) from about 650 schoolchildren were submit-
ted to ELISA and the data compared to the results of the parasitological method of Kato-Katz and also
to the IgM-IFT (immunofluorescence test for IgM antibodies to gut associated antigens). The preva-
lence rates respectively of 8.5%, 43.0%, and 56.2% by the Kato-Katz, IgG-ELISA, and IgM-IFT meth-
ods suggest the poor sensitivity of the parasitological method for detection of Schistosoma mansoni
eggs in individuals with low worm burden, situation commonly observed in low endemic areas. These
results can partially explain the poor degree of agreement between the IgG-ELISA and the Kato-Katz,
as suggested by the Kappa index of 0.170. Otherwise, the Kappa index of 0.675 showed substantial
agreement between the two serological tests. Some discrepancy of results between the two serological
techniques must be better investigated.
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In areas where schistosomiasis is endemic, the
diagnosis of the infection is commonly based only
on parasitological methods. However, even after
repeated stool examinations, those methods fre-
quently fail to detect low-intensity Schistosoma
mansoni infections (Barreto et al. 1990, De Vlas
et al. 1992, Engels et al. 1996). In the State of São
Paulo, Brazil, some areas are of low endemicity
for schistosomiasis, and the majority of the indi-
viduals have low worm burden. Investigations in
these areas have demonstrated that the prevalence
rates obtained by serological tests were always
higher than the ones obtained by parasitological
methods. In such situation, the serological meth-
ods can stand for an important tool to estimate
prevalence rates closer to the real situation
(Kawazoe et al. 1981, Hoshino-Shimizu et al. 1986,
Dias et al. 1992a, b).

The immunofluorescence test for the detection
of IgM antibodies against S. mansoni gut associ-
ated polysaccharide antigens (IgM-IFT) have dem-
onstrated to be an important tool in field studies
(Kanamura et al. 1998a, b). The IgM-IFT showed
high degree of sensitivity for diagnosis of both,
acute and chronic schistosomiasis, and also good
specificity (Silva et al. 1992), but it is not a practi-
cal technique to work with a large number of
samples. The subjectivity of the interpretation and
the time spent at the microscopy of fluorescence
represent some limitations of the IFT that make
difficult its automation.

The enzyme-linked immunosorbent assay
(ELISA) has been elected as one of the most use-
ful serological test for epidemiological studies,
because of its high sensitivity for the diagnosis of
schistosomiasis, depending on the S. mansoni an-
tigen used in the test and the possibility of auto-
mation.

In the present study we evaluated the diagnos-
tic potential of an ELISA for the detection of IgG
antibodies against total worm antigen (IgG-
ELISA), for seroepidemiological purposes, in one
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of the regions of São Paulo with low transmission
of S.  mansoni.

MATERIALS AND METHODS

Studied area and population - The study was
carried out in a rural area of the municipality of
Itariri, in the Vale do Rio Ribeira de Iguape. From
1991 to 1993, a group of about 650 children from
four schools was followed up by parasitological
(Kato-Katz) and serological (IgM-IFT) diagnostic
methods. In five surveys, carried out one for each
semester, about 3,000 blood samples were collected
on filter paper and stored at -20°C. From this total,
about 30%, were used in this study. By the simple
randomized sampling method, from the 1st to 5th
survey respectively 242, 223, 242, 234 and 239
blood samples were selected. So, a total of 1,180
blood samples were evaluated in the present study.
They were submitted simultaneously to IgG-
ELISA and IgM-IFT. The serological data were
compared each other and in relation to the parasi-
tological Kato-Katz method.

Blood samples - Blood samples obtained from
finger pricks were collected on Whatman 3MMÒ

filter paper.  The filter papers were dried at room
temperature, stored in a plastic bag, and kept at -
20°C. The dried blood spot discs were cut from
the Whatman filter paper using a punch 8-mm in
diameter. The paper disc were eluted in 120 µl of
0.01 M, pH 7.2, phosphate buffer solution (PBS),
incubating overnight at 4°C. The serum dilution
after elution and removal of the paper disc was
estimated to be 1:16 (Ferreira et al. 1982) and used
for the IgM-IFT. For the IgG-ELISA, from the ini-
tial 1:16, a dilution of 1:128 was prepared in PBS
containing 0.05% Tween 20, and 2% skim milk.

IgG-ELISA - The enzyme-linked immunosor-
bent assay was carried out for detection of IgG
antibodies to total worm soluble antigen, as de-
scribed by Valli et al. (1997). The ELISA polysty-
rene plates were coated with 50 µl of the worm
antigen (10 mg/ml), diluted in a carbonate buffer
solution, pH 9.6. The cut-off value was established
based on the mean optical density of negative con-
trol sera plus two standard deviations.

IgM-IFT - The immunofluorescence test for
detection of IgM antibodies against gut-associated
adult S. mansoni antigens was performed as de-
scribed by Silva et al. (1992).

 Parasitological diagnosis  - From each school-
child, in each survey, only one fecal sample was
examined by the Kato-Katz method (Katz et al.
1972). S. mansoni  egg counts were expressed in
eggs per gram (epg), using the average of egg
counts obtained from three slides for each sample.

Data analysis - The analysis of the sensitivity
and specificity indices and the determination of

Kappa indices to compare the performance of the
diagnostic methods were done using the statistical
package of EPIINFO (Dean et al. 1994).

RESULTS

The schistosomiasis prevalence rates, in each
survey, obtained by the serological IgG-ELISA and
IgM-IFT methods were significantly higher than
those obtained by the parasitological Kato-Katz
method. The percentages of positivity obtained by
the IgG-ELISA were significantly lower than those
obtained by the IgM-IFT, except for the 2nd sur-
vey (Table). In the comparative study between the
IgG-ELISA and IgM-IFT results, the Kappa val-
ues of 0.675, 0.667, 0.655, 0.617, and 0.711 were
obtained respectively for the 1st to 5th surveys.
They indicated, according to Fleiss (1985), sub-
stantial agreement between the two serological
tests.

The comparative analysis between the results
of the IgM-IFT obtained in the present study, after
different periods of storage at -20°C, and those
previously obtained, soon after blood collection,
showed a high degree of agreement. The Kappa
indices of 0.933, 0.833, 0.826, 0.721, and 0.908
were determined respectively for the 1st to 5th sur-
veys.

A very poor agreement was observed when the
results of IgG-ELISA were compared to Kato-Katz,
with Kappa indices of 0.170, 0.081, 0.226, 0.104,
and 0.247, respectively for the 1st to 5th surveys.

DISCUSSION

The schistosomiasis vigilance and control pro-
grams in São Paulo have routinely applied as di-
agnostic method only the stool examination. But it
is known that the commonly used Kato-Katz tech-
nique can give underestimate prevalence indices
when applied in low endemic areas (De Vlas &
Gryseels 1992).  In some areas of low S. mansoni
transmission, like the ones in São Paulo or in Ven-
ezuela, the egg excretion of the majority of the in-
fected individuals used to be below 100 epg of fe-
ces. In such areas, the success of control strategies
might be limited by the low diagnostic efficiency
of the traditionally applied Kato-Katz stool exami-
nation  (Noya et al. 1992, Dias et al. 1992a,b).

In the present study, the performance of an IgG-
ELISA with S. mansoni worm antigen for detec-
tion of IgG antibodies (Valli et al. 1997) was evalu-
ated for epidemiological purposes in a low endemic
area. The results of IgG-ELISA were analyzed in
comparison to the results of IgM-IFT and the para-
sitological stool examination. One stool specimen
from each individual was collected, and for each
fecal sample three slides were prepared and exam-
ined by the Kato-Katz method. Only the cases with
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S. mansoni eggs in the fecal examination were
submmited to oxamniquine treatment.

The prevalence rates obtained by IgG-ELISA
and IgM-IFT were significantly higher than those
obtained by the parasitological Kato-Katz method,
confirming the lack of sensitivity of the latter in
low endemic areas  (Table). Some authors have
shown that underestimate prevalence rates were
obtained when only one fecal sample from each
individual is examined in epidemiological studies
of low endemic areas (De Vlas & Gryseels 1992,
Engels et al. 1996). The egg counts in the parasito-
logically positive fecal samples from the individu-
als selected for this study varied from 8 to 1,792
epg, with geometric means of 45.0, 45.5, 36.2, 41.5
and 38.0 epg, respectively for the 1st to 5th sur-
veys. Such low egg counts, indicating small num-
ber of parasites in the infected population, and the
use of only one fecal sample from each individual
are certainly the responsable for the reduced para-
sitological prevalence rates, when compared to the
serological data.

The percentages of positivity were significantly
higher for IgM-IFT than for IgG-ELISA, except
for the 2nd survey (Table). When the results of the
two serological tests were compared each other, a
not acceptable agreement was detected, as can be
indicated by the analysis of the Kappa indices,
varying from 0.616 to 0.711. The discordant re-
sults were more frequently observed in the posi-
tive IgM-IFT and negative IgG-ELISA cases.

When the IgM-IFT results obtained in the two

different phases were compared, a good level of
agreement was in general detected, with Kappa
indices from 0.826 to 0.933.  These results indi-
cate the good stability of the IgM antibodies on
filter paper when kept at -20°C and the suitability
of the storage method for field studies. In the fourth
survey a relatively low Kappa indices of  0.721
was detected. In this survey, some problem related
to the interpretation of the fluorescence intensity
pattern was detected.

The ELISA, as applied in this study, showed to
be less sensitive than IgM-IFT, probably because
of the quality of the total crude worm antigen used
for the detection of IgG antibodies. In spite of its
limitation, because of the possibility of automa-
tion, being more adequate for working with large
amount of samples, it can be a useful tool for field
studies, to classify different areas according to the
level of S. mansoni transmission.
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