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Abstract. Enzyme linked immunosorbent assay (ELISA) and immunoelectrophoresis .

(1EP) were ev.aluz.ated and compared 1o the classical immunofluorescence (IF) and
compltmcnt fixation test {(CFT) in the immunological diagnosis of Chagas’ disosan
using 407 sera from Bolivian patients. 72.7to 79.5% of randomised sera, coming f o
patients living in endemic arcas for Chagas® disease were considcre(’i as ogsi{iom
accordfng to the test limits, previously determined. The techniques could be cxl)'ls "f'ved’
according to their percentage detection as ELISA > IF > CFT~> IEP e
The quanmau\:c.correlalions between the tests were excellent (p <0 06!) 92.8% of
the sera were positive or negative for the four tests, 6.1 for three tesis anci i i‘f‘}g
})nly two tests, The agreement between the testsranged from 94.6 10 99,29 co-‘ os?l' :
ity from 95.5 to 10075 and co-negativity from 88.5 10 10095, [F gave the écs?rcsu?m 1v(;
could be considered as the reference test since it was easy and rapid to c-r;’g:n
However to avoid errors or discrepancics between laboratorliﬁs‘ TWO tests stfch as rInF
and CFT, might be associated. ELISA can be used if higher sensitivity is‘rc;{uircd [Ev
showed 1 to 14 precipitation bands in 96% of the sera from infected paticn({ Tf
precipiation bar}d 5, previously demonstrated as Trypenosorma cruzi spcciﬁ;:. w;c
present in 71% 01_ these sera, indicating the interest wo use 'mmmnnprempitwiont,est !;
more specificity is required for the immunodiagnosis of Chagas’ disease. . g

[XTY v ’ Y v, s . . .
{{e) l\lsurd‘st (_Z‘hagas disease; Trypanosoma cruzi; serodiagnosis; ELISA: immunoelec-
rophoresis; lmm.ur.wﬂuorcsccnce; complement fixation test; compacisons of immuno-
logical tests; Bolivia, ~

Introduction

;I;:cthf .acuteé)fui?e of C}!ngas'd_iseasc, blood trypomastigotes of Trypanosoma cruzi
infebzn'uy to detecy b)f dupct ticroscopy. By contrast, in the chronic stage of the
" dc 1on, parasuologxcal‘ investigations such as xenodiaguosis or blood culture only
diz nto_3! fto 50% qf- d:agpos:s [1-4). In chronic cases without blood forms, the
di cgm:tsixrs’goa Z:.bc:ju_z: u}f};‘:cn(;)n must be bascd only on the presence of anti-7. z'ruzi
! ntibodies. This demonstrates the importance i ical di

et of Gt i 7 portance of the immunological diag-
rc(}/inogs tcch'mqucs have bcen‘appl‘icd: the complement fixation test (CFT), pionee-
[7_10]31 Guerreiro &.Machado 5] du—cc_t agglutination [6}, hemagglutinatio,n (IHA)

. immunoprecipitation [11, 12], immunofluorescence (1F) [13-17] and more
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recently enzyme-linked immunosorbent assay (ELISA) [18-23) and thin layer immu-
noassay [24]. However few comparative studies between more thantwotests have been
performed. Camargo [25] evaluated CF 1, IF, 1HA and direct agglutination together
recommending the association of two tests. Fuchs [26] compared CFT, THA, IF and
ELISA and showed IF and ELISA mere related to clinical pictures of Chagas® disease.

in the present study, ELISA, which is largely used for sensitive diagnosis of other
parasitosis [27, 28] and immunoclectropharesis (1EP), recommended for specific
diagnosis of helminthiasis {291, were evaluated and compared to the classical 1F and

CFT in the immunological diagnosis uf Cligas® discase in Bolivian patients. Moreov- -

er, advantage was taken of the inmunoelectrophoretic analysis of human antibodies
to study the frequency of precipiiating antibodies anti-entigen 5, previously demon-
strated as specific of 1. eriezi and without cross-reactions with other flagelia [30, 31].

Material and methods

Antigenic exiract of T eruzi Epimastigotes of T, cruzi Tohuaniepecstrain) were obtained from culturein
cell-fice GLSH monophasic medium at 28°C {321 The putasites were callected by eentrifugation at 2000 g,
washed three timesin Hank's balanced solution and divided ita twe samples, The first one was directly used
in smears for immunotfluorescence. The second was suspended in NaCl 195 ¢, frozen three times for cell
disintegration using an hydraulic press at 18000 PSE{X press LXB). ft was then centrifuged at 26.000gfor i
h. a1 4° C. The supernatant was dialysed and lyophylized. Such crude 7. cruziantigenicextract was used for

{EP, CFT and ELISA.

Human sera. For preliminary determination of the limits of cach test. well referenced sera (group 1) were
used: 76 came from 7: creezlinfected Bolivian patients with positive xenodiagnosis: 68 were from control
Balivian patients living in highlands (altiplano) without Chagas® disease, never having travelled in known
Bolivian endemic arcas and for which parasitological and clinical investigations were negative; 10 were from
European control patients living outside the Bolivian chagasic cndemic areas and withaut parasitological or
clinical Chagas® diseuse.

For the comparative study between the four serological tests, 263 randomised sera (group 2) came from
patients living in various endemic arcas of Bolivia.
Serologival tests.  1F was performed using 70 cruzi epimastigotes fixed by 1% glutaraidehyde (16} The
FITC lahelled anti-human immunoglobulins conjugate (Institet Pasteur Production-Paris) was used dilu-
ted 17200

CFT was carned out according to Kent and Fife [33).
7] DPreluminary assays <howed the optimal 70 crusi

ELISA was performed recording to Carlier a3
antigenic extract coating concentration to be 10 xgj ml. The sera were diluted 11100, The peroxydase-labell-

ed anti-himan immuacglobulins (Institu Pasteur Production, Paris) were used at 500 ng; mi with 11,0,and
orthodianizine 45 substrate, Extinction vailues were measuied ™ 405 am.

IEP was curicd out according to Bigoet [29] in 1% agarose using sera three times concentrated by
lyophylisation. The precipitation bond § was identified by s partioutar iutensity and position on timmuno-
clectrophoresis [31]

The same T, crusi antigenic extract was
performed indepzadently und the results compated a poseriars.

used for these three Jast teehniques thaugh cach test was

Results

Determination of the specific fimit of the tesis. The results of the group 1 scra are
expressed in table 1. The detection limitsof 1/40 for IFand 1/2for CFT were selected.
The limit extinction value of ELISA was detecmined as m+20 of the control Bolivian
group: 0.07 + 2 X 0.05 = 0.17.

The 1EP was considered positive with the presence of, at least, one well-defined
precipitation band.
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Table 1. Frequency of the different results obtained for group 1 of selected sera. S.F. Breniere er al.
Tests Results Control Contrrol V-cruzi infected v v
Europeans Buolivians Bulivians ®| & g
(pusitive xenodiagnosis)
<0 10 64 0 —_——
IF 20 0 4 0 lmg=no
titre . 40 0 0 7 = -
80 0 0 10
2160 ‘0 0 59
< 10 67 0 853595
CFT 2 0 i 5 Sl el 2232
titre 4 0 0 16 33 g|cdsss
8 0 0 24 -
=16 0 0 3
0 10 o8 3 - ~
IEP 12 0 0 2 N d
(precipi- 34 0 [} 22
tation 5-6 0 0 2
bands) >b 0 0 4 ol el oo
L - 235
ELISA Ext.values 0.07 =+ 0.03 0.07 £ 0.5 0.39 & 0.07 % .
Results obtained in the randomised sera group. "The frequency of the different titres, : o, g I IR
number of precipitation bands and extinction values obtained for the group 2seraare o g 213 R
expressed in table 2. 1EP showed 1 to 14 precipitation bands with a mean of 6 £3. 72.7 } 5’
to 79.5% of these sera were considered as positive and the techniques can be classified ¢ 2
according to their percentage detection as ELISA >> IF > CFT > IEP. b E v “
i i ®l g 8
Correlation studies between 1F, CFT. and ELISA. The quantitative correlation i £
values between the logarithmic transformations of the titres of IF and CFV and the i S
arithmetic extinction values of ELISA, of the group 2 sera were obtained by analysis of o el g 0 o
the regression curves and are expressed in table 3. : 2 camen=
Q
Agreement hetween the tests,  Among the 263 randomised sera, 244 (92.8%) were -
positive or negative for the four tests, 16 (6. 1%) for three tests and 3 (1.19%) for only two Elnl slnlcemon
tests (doubtful results). 1Sl % v R
" Consequently, only 260 sera could be classified as positive or negative according to %
any three of the four tests. The agreement, co-positivity and co-negativily of each test, 3
alone or associated, with such a classification are expressed in table 4. The general = o0 o
agreement ranged from 94.6 10 99.2%as IF > ELISA, CFT > IEP, co-positivity from ' I wid I
95.5to 100% as IF, ELISA > CFT > |EP, and co-negativity from 88.5to 100%as IEP ; g
> IF CFT > ELISA. However, no significant differcnces could be noted between ‘ = .
these results. - e
. g =183 |]3883:=
Frequencies of the precipitation band 5in IEP, The frequencies of the band 5, and of ! §r
the total number of precipitation bands observed in IEP are expressed in rable 5. There w
is no difference between the results of the group 1 of sera with positive xenodiagnosis i o
, Elo| |y |¥5e8g
~ = A

(72.69%) and the group 2 (73.3%).
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Table 3. Results of the quantitative correlation studies between 1F, CFT and ELISA (r = corrclation:

coefficicnt; t = value of student’s t; p = probability),

Correlations r 4 P

CFT/ELISA 0.32 4,76 0.001
IF/ELISA 0.43 9.36 0.001
1IFJCFT 0.23 3.41 0.001

Table 4. Agrcement, co-positivity and co-negativity between the tests alone or associated with the 260 sera
classified as positive or negative according 1o any 3 of the 4 tests.

Tests agreement ca-positivity ca-negativity
0 A n [ n %

IF 258 99.2 199 100.0 59 96.7
ELISA 257 98.8 199 100.0 S8 95.1
CFT 257 94.8 198 99.5 59 96.7
IEP 252 -96.9 191 96.0 [ 100.0
IF/ELISA 255 08.0 149 100.0 56 91.8
1IFJCFT 255 98.0 198 99.5 57 93.4
CFT/ELISA 234 97.6 198 99.5 56 91.8
IF/IEP 250 96.1 191 96.0 59 96.7
JEP/ELISA 249 95.7 194 96.0 58 95.1
IEP/CFT 249 95.7 150 95.5 59 96.7
ELISATIF 252 96.9 198 99.5 54 ¥8.5
ELISA/IF/IEP 247 95.0 191 96.0 56 91.8
CFT/IEP/IF 247 95.0 190 95.5 57 93.4
ELISA;CFT/IEP 246 94.6 190 95.5 56 91.8

Table 5. Frequencies of the precipitation band § in [EP in group 1 {positive xenodiagnosis) and group 2
(randomised) sera.

Toral pusitive xenodiagnosis sera group 2 sera
bands n band 5 o n hand § oy
0 3 0 0.0 72 0 0.0
1-2 2 t 50 12 6 50.0
3-4 22 12 54.5 5t 33 64,7
5-6 .2 17 80.9 62 44 70.9
>6 -2_8_ 23 82.] 66 51 86.3
73 53 2.6 {91 140 73.3
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Discussion

The high frequency of positive results with the studied sera coming from patients living
in endemic areas underlines the frequency of 7. cruziinfection in Bolivia, where 3565 0f
the total population is considered as infected [34].

The comparative study shows a good agreement between CFT, IF, ELISA and IEP,
since no significant differcnces could be observed between the results. The co-positivi-
ty can be considered as a parameter of the relative sensitivity of the tests and the
co-negativity as a relative specificity parameter. The results obtained areinaccordance
with those of Camargo [25] who obtained relative sensitivity of 99.9 for IFand 99.2for
CFT and Voller [18] who obtained 98% agreement for IF and ELISA. Fuchs [26]
obtained sensitivity of 98.5% with ELISA, 95.1% with IF and 73.1% with CFT.
Spencer [21] notéd 87.4% agreement between ELISA, IFand CFT. Our slightly higher
results than in these twa last studies could be explained by the use of the same batch of
T. cruzi antigenic extract, preparcd from fresh 70 cruzi epimastigotes and lyophilized
to avoid conservation problems,

IF gave the best resulis, and can be considered as the reference test, since it is easier
and more rapid to perform than CFT, which confirms many previous works {13, 1s,
17, 25, 26).

IEP was able to detect 9695 of the sera with positive xenodiagnosis (group 1) or
seralogy (group 2), with the highest relative specificity. The T, cruzi specific band 5
could be identified in 739 of the two groups of scra having precipitating antibodies,
bringing the certitude of the 7% cruzi infection. Such results are in accordance witha
preliminary work of Afchain [35] performed with few sera, They indicate the high
immunogenccity in man of the antigen 5 and theinterest to use such immunoprecipita-
tion test, cheap and simple to perform, for the immunodiagnosis of Chagas® diseasc.

ELISA appears with a high sensitivity but a lower specificity than in the ather tests.
This could be duc to the use of a crude 7. cruzi antigenic extract {28],

The use of purified specific antigens as the 90 Kd molecular weight glycoprotein [23]
or anti-antigen 5 monoclonal antibody in competition EIA {36] allows considerable
improvement in specificity. However, at the present time, such reagents are not
available for routine study and only crude antigenic extract can be used.

Such comparisons also clearly show that the use of two or three associated tests do
not improve the relative seasitivity or specificity of the serodiagnosis. One single,
well-chosen, test can be sufficieat. However to avoid discrepancics or errors between
laboratories [37] it is preferable to associate two techniques.

In terms of equipments and cost, IF and ELISA are more expensive than CFT and
IEP. Indeed IF nceds a {luorescent microscope and fluorescein conjugate, while
ELISA needs a spectrophotometer and enzyme conjugate (it is also possible to use
ELISA as a semiquantitative test, using serum dilution and visual determination of a
titer, avoiding the use of a spectrophotometer). CFT and 1EP need only disposable
material (plates, slides). The antigen consumptionis higherin 1EP and CFT thanin IF,
using smears of epimastigotc forms and ELISA using only very low amount of
antigenic extract. The required techaical skill is quite the same for all the tests, IEP,
CFT and ELISA are more time consuming than IF. Such considerations on easy
handiness, rapidity, slow antigen consumption, sensitivity and specificity lead to the
conclusion that IF is the best test, beside the need of fluorescence microscope which
can be used in many other applications in a routine laboratory. According to the
possibilities of the laboratory, 1F and CFT could be recommended or 1F and ELISAif
more sensitivity is necessary or 1F and IEP, if more specificity is required.
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