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A kit based on an enzyme immunoassay, EIE-Recombinant-Chagas-Biomanguinhos, developed b
the Oswaldo Cruz Foundation, was evaluated for the serodiagnosis of chronic Chagas disease. Evalua-
tion was performed with 368 serum samples collected from individuals living in an endemic area for
Chagas disease: 131 patients in the chronic phase with confirmed clinical, epidemiological, and sero-
logical diagnosis (indirect immunofluorescence, indirect hemagglutination or enzyme-linked
immunosorbent assay) and 237 nonchagasic seronegative individuals were considered negative con-
trol. The EIE-Recombinant-Chagas-Biomanguinhos kit showed high sensitivity, 100% (Cl 95%: 96.4-
100%) and high specificity, 100% (CI 95%: 98-100%). The data obtained were in full agreement with
clinical and conventional serology data. In addition, no cross-reaction was observed with sera from
patients with cutaneous (n=14) and visceral (n=3) leishmaniasis. However, when these sera were tested
by conventional serological assays for Chagas disease, cross-reactions were detected in 14.3% anc
33.3% of the patients with cutaneous and visceral leishmaniasis, respectively. No cross-reactions were
observed when sera from nonchagasic seronegative patients bearing other infectious disease (syphilis
n=8; HTLV, n=8; HCV, n=7 and HBV, n=12) were tested. In addition, sera of patients with inconclu-
sive results for Chagas disease by conventional serology showed results in agreement with clinical
evaluation, when tested by the kit. These results are relevant and indicate that the refered kit provides &
safe immunodiagnosis of Chagas disease and could be used in blood bank screening.
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Chagas disease is still a major health problefusion, congenital transmission, accidental labo-
in Latin America where 16-18 million individuals ratory contamination, organ transplantation from
are infected with the causative agéntpanosoma infected donors and transmission by oral route
cruzi and at least 90 million people are estimatefiUmezawa et al. 1996, Gomes 1997). Blood trans-
to be at risk of infection (WHO 1996). Under natufusion is the second most common means of in-
ral conditions, infected reduviid bugs transmit théection and the human migration from endemic
T. cruzito humans when broken skin or mucousreas to urban centers is proving a rising risk of
membranes contact metacyclics trypomastigotaésansfusional Chagas disease in all Latin America
from insect excreta. However, cruzimay by- and in non endemic countries (Schmuiiis 1991).
pass the vector bugs and be transmitted to man by Diagnosis of chronic Chagas disease is based
a number of alternative mechanisms: blood transn the detection of parasite by indirect parasitologi-
cal methods (xenodiagnosis and hemoculture) or
more usually on the detection of IgG antibodies
5 , . againsfT. cruziin the sera of patients by immuno-
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detected in only 20-50% of individuals known totients in the chronic phase of the Chagas disease
be infected, resulting in many false negative resuligith confirmed clinical, epidemiological, and se-
(Gomes 1997). On the other hand, the methods bagetbgical diagnosis and 237 nonchagasic individu-
on the detection of an immune response to the pars with negative serology were considered nega-
site in the mamalian host lack specificity since thetive controls. Serum samples were previously clas-
use crude or partially purified parasite extractssified as negative when two serological tests
Cross-reaction td. cruzihas been observed with (ELISA, IIF or HAI) gave nonreactive results
related protozoan diseases, particularly leishmaniagainsfT. cruziantigens and as positive when two
sis. The problems with conventional assays (CRests were reactive. Serum samples of 14 patients
IHA, DA, IIF and ELISA) may be overcome by with cutaneous leishmaniasis (CL) and 3 with vis-
using recombinant polypeptides containing specificeral leishmaniasis (VL) were also tested. Diag-
T. cruziepitopes that elicit an immune response imosis of CL was based upon the collective analysis
the majority of chagasic patients. of a set of elements: presence of typical lesions,
SeveralT. cruzigenes have been cloned andompatible epidemiological history and direct para-
some of recombinant antigens have been assaysite detection. VL was diagnosed by clinical, epi-
for their use in diagnosis (Affranchino et al. 1989demiological history, positive serological assay
Levin et al. 1989, Almeida et al. 1990, Paranhos €tIF) and by detection of parasites in bone marrow
al. 1990, Cotrin et al. 1990, Zingales et al. 199(gspirate. These sera were also tested by conven-
Goldenberg et al. 1991, Umezawa et al. 1999). Twiional serological assay to Chagas disease (ELISA
recombinant antigens, CRA and FRA, expresseahd HAI) to evaluate cross-reaction.
in the bacteriunEscherichia coliwere analyzed Sera from patients with other infectious disease
by Krieger et al. (1992) in a diagnostic test fo(8 with syphilis, 8 with HTLV, 7 with HCV, and
Chagas disease. The data indicated that recomt2 with HBV) as well as sera of patients with in-
nant antigens displayed better results when usednclusive results for Chagas disease (Table II)
in combination than separately. These authors d&em blood center Fundagdo Hemope/Hemocentro,
veloped a direct ELISA which involves the use oPernambuco, Brazil were included in this study.
peroxidase-labeled antigens to detect the immunéd| sera were analyzed by EIE-Recombinant-
complexes. The results indicate that the recombGhagas-Biomanguinhos kit. Blood samples from
nant (CRA+FRA) ELISA was better than the conthe individuals were taken by venopuncture and
ventional ELISA in the diagnosis of Chagas disthe sera obtained were stored a@a@ntil use.
ease, providing 100% specificity and sensitivity in  Enzyme immunoassayThe enzyme immu-
all sera tested (Almeida et al. 1990, Krieger et ahoassay, with the EIE-Recombinant-Chagas-
1992). These antigens were characterized arBlomanguinhos, was performed according to
shown to display a repetitive epitope structurenanufacturer. Briefly, microplates sensitized with
(Lafaille et al. 1989, Krieger et al. 1990). FRAthe recombinant antigens were incubated with un-
(flagellar repetitive antigen) is located in the fla-diluted patient sera (50 pl) at%7for 30 min. After
gellum of the parasite and displays a 68-amino acidashes to remove the unbound antibodies, the
repeat, while CRA (cytoplasmic repetitive antigenplates were incubated for 30 min aP@Awith 50
is distributed throughout the cytoplasm and hasjad of peroxidase conjugated antigens. After re-
14-amino acid repeat (Lafaille et al. 1989). peated cycles of washes the immune complexes
Recently, a kit for diagnosis of chronic Chagasvere revealed by the addition of hydrogen perox-
disease, using CRA+FRA antigens was developade and 3, 3', 5, 5'- tetramethylbenzidine. The re-
by Oswaldo Cruz Foundation (Fiocruz), Rio deaction was stopped with 2 MJ8O,, and the opti-
Janeiro, Brazil. The kit is based on enzyme immueal density (OD) at 450 nm was determined in a
noassay, the direct ELISA. ELISA reader (Bio-Rad 3550). The cutoff (CO)
In the present work we report the evaluation ofalues as well as the gray zone were calculated for
the EIE-Recombinant-Chagas-Biomanguinhos kiéach plate according to manufacturer. Sera with
for the diagnosis of. cruziinfection using char- OD values equal or greater than CO value were
acterized serum samples from individuals livingconsidered reactive, and consequently considered
in Chagas disease endemic areas and from ingiesitive for antibodies t@. cruzi Sera with OD
viduals with other infectious diseases. values below CO were considered non-reactive and
MATERIALS AND METHODS negative for an'tibodies' b. cruzi
Data analysis The figure of samples recorded
Human sera Serum samples were collectedas ODy50nm Was distributed by using computer
from 368 patients between the ages of 5 and #raphics software. The values of sensitivity and
years old from Hospital Universitario Oswaldospecificity were calculated according to Camargo
Cruz (Recife) living in Chagas disease endemi¢1992). The confidence interval (Cl) was calcu-
areas in the State of Pernambuco, Brazil: 131 pgted at the level of 95%.
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RESULTS DISCUSSION

ELISA results are shown in the Figure. The CO The serological conventional assays (CF, IIF,
and the gray zone values for each plate are show#A and ELISA) for diagnosis of Chagas disease
in Table I. The high sensitivity of 100% (CI 95%:are used for individual diagnosis and for screen-
96.4-100%) and specificity of 100% (CI 95%: 984ng of donated blood, as well as in epidemiologi-
100%) show the excellent performance of the ElEeal studies. However, a persistent problem with
Recombinant-Chagas-Biomanguinhos kit. All 13%these conventional assays has been the occurrence
cases of confirmed Chagas disease, which had besfifalse-positive results. Due to this problem, the
diagnosed by clinical and conventional serologyorld Health Organization recommends that se-
were positive and all 237 sera from nonchagasieim specimens should be tested in two conven-
individuals were negative. _tional assays before being accepted as positive

Analysis of the sera negative for Chagas disGomes 1997). This approach carries with it an
ease but positive for CL and VL shows that thenormous logistic and economic burden, especially
responses do not give rise to false positive resulf§y a blood bank. Even if some blood banks use
(Figure). When these sera were tested by conveyiyee different serological tests to reach a diagno-
tIOI’]a|. serological assays f_orChagas disease, Crog$s, the amount of blood discarded that could be
reactions were observed in 14.3% (2/14) of the pPgransfused, if there was a safe test, is significant.
tients with CL and 33.3% (1/3) patients with VL. aq an example, in the major Brazilian blood cen-
No cross-reactions were observed when sera frogg, (Fundagdo Pré-Sangue Hemocentro de S&o

patients with syphilis, HTLV, HBV and HCV were pyi0) some 10,000 blood units are discarded per

tested by the recombinant kit. The sera with inge 5 e their reactivity for Chagas disease in con-
conclusive results for Chagas disease by using ¢

antional serologic tests, at a cost of approximately

ventional serological assays were in agreementwi%lf'gs 60.00 per bag (Carvalho et al. 1993). In addi-

the clinical evaluation (two chagasic patients anfl,, “the giagnostic tests that give some false-posi-
four nonchagasic individuals) when tested by résy '

combinant kit (Table Il). e results should be avoided because such tests

can create social problems for false-positive

chagasic patients. They can also produce errone-
TABLE | ous data in epidemiological studies (Krieger et al.

. .1992).

Cutoff and gray zone values obtained for each plate in In’ order to overcome these problems, a new

t t . X , '
presen repor diagnostic kit EIE-Recombinant-Chagas-

Plates Cutoff values Gray zone valuesBjomanguinhos was developed by Fiocruz to de-
(OD) (©D) tect antibody tdl. cruziin sera and plasma. The

1 0.233 0.233-0.279  testis a direct ELISA that use the CRA+FRA re-

2 0.244 0.244-0.293  combinant antigens.

3 0.198 0.198-0.237 In the present report we have evaluated the EIE-

‘51 8-1% 8-1%'8-5% Recombinant-Chagas-Biomanguinhos kit using

6 0.183 0.163.0.220 serum samples from individuals living in Chagas

disease endemic areas of State of Pernambuco,
Brazil. The test showed to be highly sensitive and
TABLE Il specific, detecting 100% of the chagasic (131/131)

Comparative evaluation of the sera with the and nonchagasic individuals from endemic areas
inconclusive results by conventional serological test(237/237), respectively. Sensitivity and specific-
and EIE-Recombinant-Chagas-Biomanguinhos kit jty were 100% (Cl 95%: 96.4-100%) and 100%

Sera Conventional EIE-Recombinant-kit (Cl 95%: 98-100%), respectively. In addition, no
serological tests cross-reaction was observed with sera from patients
ELISA IIE with CL and VL. Even if low reactivity sera were
OD/CO OD/CO not included in this study, we may predict a high

sensitivity according to the results obtained with

%Z %2284;1%/ /g'llgg ":l'g 8-83;;8&82 these confirmed chagasic patients. Several conven-
3 0286/0180 NR 0.088/0.198 tlpnal serqloglcgl tests as well as ELISAs commer-
22 0.254/0180 NR 0.006/0.108 cially available in Brazil showed cross-reactivity
o 1.188/0.180 NR 1242/0.198 to sera from patients with other diseases. These
7b 0.215/0.180 R 1.150/0.198 false-positive results are frequent in the case of

patients with leishmaniasis (Carvalho et al. 1993).

a: nonchagasic serh; chagasic sera; NR: non reactive he absence of cross-reactions in EIE-Recombi-
sera; R: reactive sera; OD: optical densities; CO: cutof?.—
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nant-Chagas-Biomanguinhos shows its high speation. The kit EIE-Recombinant-Chagas-
ficity for Chagas disease. Biomanguinhos for the diagnosis of chronic Chagas
According to Camargo (1992), a problem thatlisease has several advantages over other avail-
occurs during screening of chagasic sera in bloaable methods: (i) the use of specific cruzire-
banks is the variable percentage of samples shoesembinant antigens avoids false-positive reaction;
ing a reactivity in the gray zone around the cutoffii) the direct ELISA increases the sensitivity of
values. In order to verify this problem we testedhe method allowing the evaluation of low titer sera,
by recombinant kit, sera from blood centernd corroborates its specificity; (iii) the use of un-
Fundacdo Hemope/Hemocentro, Pernambuco, Brdiluted serum samples reduces the possibility of
zil with inconclusive results for Chagas diseaserror due to manipulation; (iv) the procedure is
obtained by conventional serological assays. Reuick (taking 2 h to perform), easily performed and
activity in the gray zone was not observed and theliable. Taken as a whole, these facts indicate that
results were in full agreement with clinical evaluthe EIE-Recombinant-Chagas-Biomanguinhos is
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Distribution of optical densities values from chagasic and nonchagasic individuals using the EIE-Recombinant-Chagas-
Biomanguinhos kit. The horizontal line inside the drops for each plate represents the cutoff values. Chagasic indiyiduals (
nonchagasic individualdl); individuals with visceral and cutaneous leishmania@is §yphilis, HTLV, HCV and HBV infec-

tions (@)
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suitable for the diagnosis of Chagas disease and MC, Goldenberg S 1990. Expression and polymor-
could be used in blood bank screening. We are phism of alrypanosoma cruzjene encoding a cy-
currently evaluating this kit for screening donated toplasmic repetitive antigeExp Parasitol 70247-
blood of the Fundac&o Hemope. 254.
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