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Absrruci. Enzyme linked immunosorbent assay (ELISA) and immunoelectrophoresis 
(IEP) were evaluated and coinparcd to tlic classical iiiimunofluorescence (IF) and 
complenient fixation test (CFT) i n  thc inimunologicol diagnosis of Chagas' disease, 
using 407 sera from Bolivian patients. 72.7 to 79.5% of randomised sera, coming from 
patients living in endemic areas for Chagas' disease \vere considered as positive, 
according to the test limits, previously determined. The techniqucs could be classified 
according to their percentage detection 8s EI..ISA > IF > CFT > IEP. 

The quantitative correlations betwcen the tests were cxcellcnt (p < 0.001). 92.8% of 
the sera were positive or negative for the four tests, 6. I!% for three tests and I .  I%for 
only two tests. The agreement betwcen the tests ranged from 94.6 to 99.20/,, co-positiv- 
ityfrom95.5 to 100Cbandco-ncgativirpfrom 88.510 100%. IFgavc the best rcsul!s,and 
could be considered as the reference test since it was easy and rapid to perform. 
However to avoid errors or discrepancies between laboratories, two tests, such as IF 
and CFT, might he associated. EI.lS.4can be uscd ifhigher sensitivityis required. IEi3 
showed I to 14 precipitatioll bands in 96% of the sera from infected patients. The 
prccipitation band 5. previously dcnionstratcd as 7rypc~zusot>rn cri1:i specific, was 
present in 73% of thcsc sura. iidicaring the interest to tise irtiinuiioprecipita!ion test, if 
more specificit? is required for thc imniunodiagnosis of Chiijyas' disease. 

K p y  iwrds: Chagas' disease; T r j p u m m n t n  cnct serodiagnosi!;: ELISA: inlmunoelec- 
trophoresis; immuriolluorescc~tcc; ~:oritple~ile~~t fixation t u b t ;  ct")):tuIsoI~s 01 immuncl- 
logical tests; Bo1ivi:i. 

Introduction 

I n  the acute phase of Chagas' disease, blood trypomastigoies of Tryp"sr~nzcr cnczi 
arc easy t o  deteca by direct microscop!. Hy contrast, in the c!ironic stagc of the 
infection, parasiiologicsl investigations such ;is xenodiagnosis or blood culture only 
lead to 31 to 50% of diagnosis rI-41. In chronic cases without blood forms, the 
diagnosis of T. cruzi infection must be based only on the presence of anti-T. cruzi 
circulating antibodies. This demonstrates the importance of the immunological diag- 
nosis of Chagas' disease. 

Various tcchniques have been applied; thc complement fixation test (CFT), pionee- 
red by Guerreiro & Machado [S] direct agglutination [6],  hemagglutination (IHA) 
[7-lo], k"noprecipi1ation [ 11, 121, immunofluorescence (IF) [13-171 and more 
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group: 0.07 + 2 X 0.05 = O.  17. 
The IEP was considered posithe with  he prescncc of, nt least. onc well-defined 

precipitation band. 
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Table 1. Frequency of Ihc different results oblainrd for group I of srkclrd rem. 
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Reszrlts o b r a i d  irr ille rutrdorniseilsuro groiq~. 'l'lie lrcqccncy oft hc different titres, 
number of precipitation bands lind extinction viilucs obtained t'or the group ZSCrdilre 
expressed in rable 2. IEP showed I to 14precipitation bands witha mean of6-t-3.72.7 
to 79.5% of these sera were considered as positive and the tecliniques can be classified 
according to their percentage detection its ELISA > IF > CFT > IEP. 

Correlation studies berwern J E  C'FT irmf ELISA. The qu¿ultitative correlation 
values between the logaritlimic transformations of the titres of IF and CF'T and the 
arithmetic extinction values of ELISA. of the group 2scrll were 0bt:rincd by analysis of 
the regression curves and are expressed in rahk 3. 

Agrrmrerrr herwen the tcsm R m n g  the 263 randomised sera, 244 (92.89%) were 
positiveor negativeforthefourtests, 16(0.Inb)forthrcetestsand3 (I.l%)foronlytwo 
tests (doubtful results). 
' Consequently, only 260 sera could be classified as positive or negative according to 
any three of the four tests. The agreenicnt, co-positivity and co-negativity ofeach test, 
alone or associatad, with such a classification are expressed in rable 4. The general 
agreement ranged from 94.6 to 99.2%;bas IF > ELISA, CFT > IEP, co-positivity from 
95.5 to 100%as IF, ELISA > CFT > IEP, andco-negativity from 88.5 to 1 0 0 % ~ ~  IEP 
> IF CFT > ELISA. However, no significant differcnces could be noted between 
these results. 

Freyuencies of theprecipiratioti bat1tl.F in IEP. The frequencies of the band 5, and of 
the total number ofprecipitation bands obscnwl in IEPrireexprcssed in fnbIc.5. There 
is no difference between the results ut tlie group I of seri! with positive xenodiagnosis 
(72.6%} and the group 2 (73.3%). 
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Tsblc 3. Results of thc quantilati\'c corrcliition studics between IF, C1-T i!nd ELISA (r = correlation. 
coefficient; t = VRIUC of student's t; p = proh;thility). 

Corrrlaiir~ns r I P 

CFT/ ELISA 0.32 4.76 0.001 
IF/EL.ISA 0.43 9.36 0.01 
l F / C F T  0.23 3.4 I 0.WI 

Table 4. Agrcrmcnt. co-positivity and Co-negativity hetween the lesis iilnnc or sss~~ciatr t l  wiih  thc 260 sera 
classified as posizive or negative according tu any 3 of tlic 4 tests. 

T e m  ugreerneni Cn-posilivirJ~ ar-negar ii4r.v 
. --- __-___ 

-I -- 
H I1 D/r c/c tI 96 

~ - _  ~- ~~~ 

1F 258 99 2 I99 IcicL0 59 9h.T 
ELISA 257 9x3  199 100.0 xi Y5 I 
CFI  3 7  98.8 I98 99.5 5 9  96.7 
IEP 252 46.4 191 96.0 61 100.0 

IFiELlSA 255 93.0 l'I9 100.0 56 91.8 
IF/CFT 255 9X.0 1 Y8 99.5 57 93.4 
CFl-:EI.ISA 234 '17.6 I ')I( 99.5 56 Y I 3  

1 E I'j ELISA 249 95.7 I91 Y6.0 58 95. I 

EL1SA;IF 252 96.9 198 99.5 54 n8.5 

CFT jl  EI'/ I F 247 95.0 I o0 05.5 57 93.4 
ELISAjCFT! IEP 246 94.6 I90 95.5 56 91.8 

IF'iIEP 250 96. I 191 96.0 59 Yb.? 

IEPiCF'J 249 95.7 I90 95.5 5') 96.7 

ELISA / IF/ IEP 241 95.0 191 96.0 54 91.8 

Table 5. Frequencies of the precipitalion band 5 in IEP in group I (positivc xcnodiagnosk) and grollp 2 
(randomiscd) sera. 

Tord pvsitivc senodiugnosl:s sera groirp 2 s w u  - - _I_- 

bunds I I  hand 5 k I 1  bund 5 B 

O 3 O 0.0 I -  O o. o 

1-2 2 I 50 12 6 53.0 
3-4 22 12 54.5 51 33 64.7 
5-6 . 21 17 80.9 62 44 70.9 

86.3 82. I 

73 53 72.6 I91 140 73.3 

-7, 
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l3iscussion 

Tile high frequcncy of posirive results with the studied sera coming from patients living 
in endmic  arcas underlii~cs the frequency of T. crici infection i n  Bolivia. where 35%of 
the total poptlktticln is considcrcd ;is infccted [34j. 

The compnrativc study shows a good agreement between CFT, IF, ELISA and IEP, 
since no sig!iificant differcnccs could bc observed bctween thc rcsults. The Co-posilivi- 
ty can be considered as a parameter of tlic rrlativc sensitivity of the tests and the 
Co-negativity as a relatise specificity pqrametcr. The results obtained are in accordance 
with those of Catnargo [25] who obtained relative sensitivity of 99.9 for IFand 99.2 for 
CF'T and Voller 1181 who obtaincd 98% agrcenicnt for IF and ELlSA. Fuchs [26] 
obtained sensitivity or 98.5% with ELISA, 95.1% with IF and 73.1% with CFT. 
Spencer E211 notca87.4(~aapreement between ELISA, IFand CFT. Our slightly higher 
results than in these two last studies could be explaincd by the use ofthesame batchof 
T. cwz i  antigenic extract, prepared from fresh 7: cruzi epimastigotes and lyophilized 
to avoid coiiscrvatioi~ problems. 

IF gave thc bcst results. and can be considered as the reference test, since it is easier 
and more rapid to pcrform than CFT. which confirms many previous works[l3. 16, 
17. 25. 261. 

IEP was ahle to  detect 96% of thc sera with positive xenodiagnosis (group 1) or 
serology (group 2), with the highest relative specificity. The T. cr tc i  specific band 5 
could be identified in 73% of the ttvo groups of scra having precipitating antibodies, 
bringing the certitude cf the T. c r x i  infection. Such results arc in accordance with a 
preliminary work of Afchain E351 perf'ornicd with few sera. They indicatc thc high 
immunogenecity in  m m  of the antigen 5 niid the interest to use such immunoprecipita- 
tion lest, cheap and simple to perform, for the imnunodiagnosis of Chagas' disease. 

ELISA appears with a high scnsitivity but a lower specificity than in the ather tcsts. 
This could he duc to the use of ii crude 7: c r x i  antigenic extract [28]. 

The use of puriiied specific antigens as thc 90 Kd molecular weight glycoprotein [23] 
or anti-antigen 5 monaclonal antibody in competition EIA 1361 allows considerable 
improvenicnt in specificity. However, at the prescnt time, such reagents are not 
available for routine study and only crude antigenic extract can be used. 

Such comparisons also clearly show that  tlic use of two or threc associatcd tests do 
not improve the rclativc sensitivity or specificity of the serodiagnosis. One single, 
wellclrc?seii, test can be sufficient. However to  avoid discrepancics or errors between 
laboratories (371 i t  is prcfcrablc to  abscxiate two tcchniques. 
In terms of equipmciits and cost, IF and ELlSA are more expensive than CFT and 

IEP. Indeed IF needs a fluorescent microscope and fluorescein conjugate, while 
ELISA needs a spectrapliatonietcr and enzyme conjugatc (it is also possible to use 
E U S A  as a srmiquantitativc test, usingserum dilution and visual determination of a 
titer, avoiding the usc of a spcctiop1ioti)nietcr). CFT arid IEP need only disposable 
material (plates, slides). The antigen consumption is higher in 1EP and CFT than in IF, 
using smears of epiniastigotc forms and ELISA using only very low amount of 
antigenic extract. The required tccltnical skill is quite the same for all the tests. IEP, 
CET and ELISA are niore time consuming than IF. Such considerations on easy 
handiness, rapidity, slow antigen consumption. sensitivity and specificity lead to !he 
conclusion that IF is thc best test, bcsidc the nccd of fluorescencc microscope whlch, 
can be used in many other applications in a routine laboratory. According to fh: 
possibilities of thelaboratory, l F a n d  CFTcould be recommended or 1F and ELISA. if 
more sensitivity is necessary or IF and IEP. if more spccificity is required. 

I_--- 
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