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In 1981, a total of 212,614 sera (including sera from virtually all 
Argentine males 18 years of age) were tested for antibodies to the 
Chagas’ disease agent, Trypanosoma cmzi. The results of these tests, 
when compared to the results of other large-scale serologic surveys 
conducted in 1964-1969, suggest a decline in the national prevalence 
of T. cmzi infection on the order of 40%, most probably as a conse- 
quence of measures taken against the Chagas’ disease vector and 
precautionary steps designed to prevent transmission of T. cmzi in 
blood transfusions. 

Introduction 

Because of the number of people affected and 
the geographic extent of the endemic area, 
Chagas’ disease (American trypanosomiasis) is 
a communicable disease of major public health 
importance in many countries of the Americas. 

Cases of Chagas’ disease have been reported 
in all countries of the Americas except Guyana, 
Suriname, and the Caribbean islands. The area 
inhabited by the triatomine bugs that serve as 
disease vectors extends from the state of Illinois 
in the United States (at a latitude of about 40“ 
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North) to Curicb, Chile, and Chubut, Argentina 
(at latitudes around 35’ and 44’ South, respec- 
tively). Besides being transmitted via the bites 
and infected feces of triatomines, Chagas’ dis- 
ease is also spread through blood transfusions; 
the former type of transmission is generally the 
more important, especially in rural areas, while 
the latter is significant in urban zones (1). 

Adding to the disease’s public health impor- 
tance, effective control depends on decisive in- 
tervention in diverse public and private fields 
of activity; and hence, isolated actions by tradi- 
tional health agencies do not provide the basis 
for achieving an adequate solution to the prob- 
lem (2). 

In Argentina, the area of distribution of triato- 
mine bugs extends over more than two million 
km*. The highest triatomine densities are gener- 
ally found in the northern, central, and western 
provinces, except for the areas occupied by the 
high mountains of the Andean Cordillera (3). 

Sixteen triatomine species have been de- 
scribed in Argentina; however, the predominant 
one is Triatoma infestans, which lives both in- 
side and around the houses of its victims (3). 
At the beginning of the 1960s between 20% 
and 70% of the houses in the endemic rural areas 
were infested with this species (3). But in 1968, 
seven years after the start of a national control 
program, countrywide evaluation of 2,500 
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houses showed that prevailing infestation rates 
had been substantially reduced (3). 

Serologic surveys performed on sera from 
blood donors have shown a clear cause-and-ef- 
fect relationship between human infection in 
areas nonendemic for triatomines and receipt of 
repeated blood transfusions. Serologic investi- 
gations of this kind have been performed at blood 
banks in all Central and South American coun- 
tries, and a considerable body of evidence has 
accumulated that indicates Chagas’ disease is 
transmitted via transfusions of infected blood 
(4). 

The chance that such transmission will occur 
in any given case will depend on the nature of 
the donor’s infection, the clinical condition of 
the recipient, and the amount of blood received. 
Viable trypomastigotes (the infective form of 
the disease agent, Trypanosoma cruzi) have been 
found in blood stored for up to four weeks (4); 
thus, aging blood to this extent does not prevent 
infection. 

An antitriatomine campaign based on insec- 
ticide applications has been systematically pur- 
sued in Argentina since 1961; and starting in 
1962, this effort was supplemented by a program 
directed at laboratory control of blood used in 
transfusions. This two-pronged campaign, 
which sought to bring the endemic situation 
under control, was most active in the 1960s. 

The program for preventing transmission via 
blood transfusions began with dissemination of 
information among health professionals about the 
importance of this type of transmission. That 
task was planned and to a considerable extent 
performed by Dr. Jose A. Cerisola of the Fatala 
ChabCn Institute,7 who started the practice of 
performing serologic tests at blood banks and 
who was responsible for the preparation of anti- 
gens to be used at the institute as well as at other 
laboratories around the country. His example 
was soon followed, and a laboratory organized 
by Argentine health authorities at Dr. Cerisola’s 
suggestion soon launched the program on a sec- 
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ond phase, in which serologic control of blood 
used in transfusions was transferred to the blood 
banks themselves. This arrangement has re- 
quired continuous updating due to the develop- 
ment of new technologies, as well as specialized 
scientific and technical collaboration among the 
network of about 200 laboratories that provide 
the basic foundation for serologic diagnosis of 
Chagas’ disease in Argentina. 

Serologic tests demonstrating the presence of 
antibodies specific for T. cruzi are especially 
useful in detecting the prevalence of infection, 
because 5% or less of those infected exhibit a 
clinical condition corresponding to acute infec- 
tion. Such tests therefore provide useful epide- 
miologic and diagnostic information. Indeed, 
such serologic studies performed on rural popula- 
tions from different parts of Argentina, in com- 
bination with electrocardiography, have served 
to reveal the prevalence of chagasic infection 
and its relationship to heart pathology compati- 
ble with Chagas’ disease (5). These studies have 
been of major importance in designing control 
campaigns (6). 

Every year the Ministry of Public Health and 
the Environment performs a general health survey 
of the citizens to be inducted into the Armed 
Forces for obligatory military service. ’ In 1965, 
1966, and 1968 it carried out serologic testing 
for Chagas’ disease among inductees in some 
Argentine provinces (4, 7, 8), and in 1969 a 
similar survey was performed in most Argentine 
provinces (4). The inductees, who were males 
20 years of age, came from all parts of the coun- 
try (4) and were representative of all population 
groups in terms of their socioeconomic and nutri- 
tional status. Overall, the 1965-1969 surveys 
(conducted from the third through the eighth 
year of the disinsection and blood donor control 
program) provided the basis for making a prov- 

‘Argentina has an Obligatory Service Act which stipulates 
that all males born in a particular year are summoned to 
enter military service, at the start of which they undergo a 
medical examination. Thus, from the epidemiologic point 
of view, a serologic survey of all those receiving this exami- 
nation amounts to a survey of the whole Argentine popula- 
tion of males in the age group being inducted. 
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ince-by-province assessment of Chagas’ dis- 
ease epidemiology in Argentina (4). 

This article compares these 1965- 1969 data 
with the results of a similar serologic survey of 
T. cruzi antibodies conducted in 198 1. This latter 
survey was based on the testing of sera obtained 
from males 18 years old prior to their induction 
into the Armed Forces for obligatory military 
service. The sera, obtained during physical 
examinations in September and October 198 1, 
came from virtually all males born in Argentina 
in 1963. 

Materials and Methods 

In 1981, as in other years, the Argentine 
Armed Forces, working with the Ministry of 
Public Health and the Environment, provided a 
medical examination for all males 18 years old 
prior to their induction into military service. This 
medical examination was performed at 34 med- 
ical examination centers in different regions of 
the country. 

At each center, a blood sample was taken from 
each subject for serologic diagnosis of syphilis, 
and an aliquot of each of these serum samples 
was used for the study reported here. These 
aliquots of sera were sent from the 34 medical 
examination centers to 30 laboratories distributed 
around the country, 29 of which had been 
selected by the reference laboratory at the Fatala 
Chabtn Institute because their staffs were pro- 
fessionals who had been working in Chagas’ 
disease diagnosis for at least five years. 

It was anticipated that medical examination 
of all male Argentines 18 years old would in- 
volve collection of some 2 17,500 serum samples 
over a 45-day period. To deal with this large 
number of samples, it was decided that the 30 
laboratories involved should conduct a test that 
would detect the potentially Chagas’-positive 
sera while screening out most of those that were 
negative. For this purpose the indirect hemagglu- 
tination (IHA) test was chosen-because at a 
dilution of I:8 this test will detect virtually all 
the reactive sera, although its specificity at this 
dilution is relatively low (9). Another reason 
this test was chosen is that the required reagent 

(red blood cells treated with formalin and then 
sensitized with T. cruzi antigens) is very stable, 
even at room temperature; and so one batch 
could be prepared for the whole study and dis- 
pensed into identical bottles. 

Instead of the anticipated 217,500 serum sam- 
ples, 2 12,615 were actually obtained and tested 
by IHA at a 1:8 dilution. All the sera responding 
positively to this test were mixed with an equal 
volume of glycerol (9) and were sent to the 
reference laboratory, where they were tested by 
two methods, indirect immunofluorescence (IIF) 
(10, 11) and IHA, in order to confirm the pre- 
liminary positive results. As in the case of the 
IHA reagent, all antigens and other reagents in- 
tended for use in this study were prepared at the 
same laboratory in a single batch. 

It should be noted, however, that due to local 
regulations, one of the medical examination 
center laboratories (serving the province of La 
Rioja) had to confirm the IHA 1:8 results within 
24 hours after sampling, instead of waiting for 
confirmation by the reference laboratory. For 
this reason the La Rioja laboratory confirmed 
the IHA 1:s selection using the complement fixa- 
tion (CF) test (5), the only test available for this 
purpose. Only sera positive by CF were sent to 
the reference laboratory and subjected to confir- 
mation testing. Therefore, the apparent preva- 
lence of positive sera obtained for the province 
of La Rioja is not comparable with the preva- 
lences found in other areas by the rest of the 
laboratories. 

Procurement and Processing of Samples 

The blood samples were obtained with Vacu- 
tainer equipment (Becton, Dickinson, and Co., 
Columbus, Nebraska, USA) at the medical 
examination centers and were sent to the selected 
laboratories to be processed the same day. The 
clotted blood was centrifuged, and an aliquot of 
the serum in the upper part of the supernatant 
was used for the preliminary IHA test. An 
aliquot of each positive serum was then mixed 
with an equal volume of analytical grade glycerol 
and was placed in a standardized bottle with a 
tight-fitting cap. The serum-glycerol mixtures 
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were kept at room temperature until the end of 
the medical examination period, which lasted 
anywhere from one to seven weeks depending 
on the center, and were then sent to the reference 
laboratory for further testing. (These mixtures 
remain stable for over three months under the 
conditions involved-9). For purposes of com- 
parison, the reference laboratory also tested 
1,000 sera from the city of Buenos Aires and 500 
from the city of San Miguel de Tucuman by IIF 
and IHA. All of these sera had yielded negative 
responses to the initial IHA (1:8) test. 

Serologic Tests 

ZHA tests. The materials used in the IHA tests 
were as follows: (a) plates containing 96 wells 
(U-shaped microtiter-type polycuvettes made by 
Tecnologia Inmunologica I, Sao Paulo, Brazil); 
(b) metallic microdilutors (made by Cooke En- 
gineering, Alexandria, Virginia, USA); (c) di- 
luent for hemagglutination (DHA) after Siiren- 
son, as described elsewhere (12), this being a 
phosphate-buffered saline solution (pH 7.8) con- 
sisting 10% of soluble extracts from Gram-nega- 
tive bacteria; and (d) a red blood cell reagent 
consisting of sheep erythrocytes treated with for- 
malin, sensitized with T. cruzi epimastigote anti- 
gens, and stabilized (12). The epimastigote anti- 
gens used were obtained from 20 T. cruzi strains 
that had been isolated from humans and animal 
reservoirs in many different parts of the 
Americas. These isolates were cultured and then 
pooled, and the epimastigotes were disrupted in 
a manner described elsewhere (13). 

For the preliminary (1:s) IHA tests, a 1:s 
dilution was prepared by pipetting 0.25 ml of 
DHA into each well of a polycuvette and adding 
one drop of serum (0.035&0.005 ml) with a 
disposable dropper. (This dilution was considered 
I:8 for the purpose of the initial selection test.) 
One drop (0.035 20.005 ml) of the 1:8 dilution 
was then placed in a fresh polycuvette and a drop 
(0.025 ml) of the suspension of sensitized red 
blood cells was added. Next, the plate was shaken 
with soft lateral strokes for 30-60 seconds and 
was left undisturbed for 90 minutes. Wells con- 

sidered positive were all those that showed a 
precipitate covering 50% or more of the bottom. 

For the later confirmatory semi-quantitative 
IHA tests, 30% bovine serum albumin was 
added to the DHA at a rate of 0.5 ml per 100 
ml of DHA, and 0.025 ml of the mixture was 
placed in each well of a 96-well polycuvette. 
To this was added 0.025 ml of serum diluted 
50% by volume with glycerol, so that a serum 
dilution of 1:4 was obtained. This operation was 
repeated with five different serum samples, and 
the six sera were serially diluted with microdi- 
lutors up to a final dilution of 1:5 12. In the other 
half of the plate, the procedure was repeated 
with six other sera, so that a total of 12 sera were 
processed in each 96-well plate. A volume of 
0.025 ml of the sensitized red blood cell suspen- 
sion was then added to each well. 

Reactions were read after 90 minutes. In each 
case the last positive serum dilution was consid- 
ered to be that which yielded a precipitate cov- 
ering 50% or more of the bottom of the well. 
During each day of the tests, sera with known 
titers and unreactive sera were used as controls. 

IIF tests (IO). The test results were read with 
three Leitz microscopes-two model SM-Lux 
epifluorescence microscopes with binocular 
tubes and one model Ortholux transillumination 
binocular microscope. All the reactions were 
read at 400x magnification. The diluent solution 
used for these tests was a phosphate-buffered 
saline solution with a pH of 7.2. The conjugate 
used was antihuman IgG rabbit serum combined 
with fluorescein isothiocyanate and titrated for 
each of the microscopes employed. 

The antigen used consisted of epimastigotes 
from cell-free cultures that were treated with 
formalin (these had the same origin as the 
epimastigotes used in the IHA tests). This anti- 
gen was dispensed into microscope slides 
marked off into 12 sectors. 

The sera to be tested were diluted in micro- 
plates, following the same procedure used for 
the confirmatory IHA tests, except that the IIF 
diluent was used to make the desired dilutions. 
The test was then performed as previously de- 
scribed (IO), using serum dilutions of 1:32, 1:64, 
and 1:128. 
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Statistical Tests 

Once the IHA and IIF results were obtained, a 
statistical comparison was made between the 
percentage of positive sera found in 1965-1969 
and in 1981 for each Argentine province. For 
this purpose, X2 was calculated according to the 
Pearson test (14), while the Mantel andHaensze1 
test (14) was used to make the same comparison 
between the total values found for all the prov- 
inces. In all of these statistical tests, a probability 
of 5% or less was taken to indicate a significant 
difference. 

Results 

Of the 212,615 sera screened in the prelimi- 
nary II-IA tests, 23,835 yielded positive results 
(Table 1). This initial screening thus suggested 
a possible prevalence of T. cruzi infection on 
the order of 11.2%. 

In an effort to assess the degree of correlation 
between the preliminary results obtained at the 
medical examination center laboratories and the 
reference laboratory, a comparison was made 
between the initial number of sera found positive 
by IHA (1:8) at the former laboratories and the 
number of screened sera found positive by IHA 
(at titers ranging from 1:X to 1:512) at the refer- 
ence laboratory. This correlation was high in 
most cases, the average degree of correlation 
being 90%. 

In the initial screening test, the lowest percent- 
age of positive sera at any examination center 
was 1.0% at the Bahia Blanca center serving 
the province of Buenos Aires (19 of the 1,896 
sera studied yielded positive results); and the 
highest percentage of positive sera was 39.9% 
at the Catamarca center (862 of the 2,158 sera 
studied yielded positive results). At the La Rioja 
center, which sent on only sera yielding results 
positive by both IHA (1:s) and complement fix- 
ation, 400 out of 1,625 sera tested by the IHA 
(1:8) screening method yielded positive results. 

Each of the 23,835 sera found positive by 
initial IHA screening and tested at the reference 
laboratory was considered to be confirmed as 

positive if it yielded positive results at titers of 
1:32 or greater in both tests performed (IHA and 
IIF). The percentages of confirmed positive sera 
among the sera from each province are shown 
in Figure 1 and Table 2. The percentage of con- 
firmed positive sera from La Rioja, where a 
different approach was used for initial screening, 
must be considered independently from the rest 
of the results. 

Overall, the apparent prevalence of chagasic 
infection among males 18 years of age in Argen- 
tina was 5.78%, since 12,297 (52%) of the 
23,835 sera tested in the reference laboratory 
yielded confirmed positive results. The lowest 
apparent prevalences found in any regions con- 
sidered were 2.3 and 2.2% (in the city of Buenos 
Aires and the province of Santa Cruz, respec- 
tively), while the highest found was 30.6% (in 
Chaco Province). 

Comparison of the serologic results obtained 
in 1965-1969 with those presented here pointed 
to differences that were not statistically signifi- 
cant in five provinces, but that were statistically 
significant in 18 (see Table 2). Of these 18 prov- 
inces, three showed a significant increase in the 
apparent prevalence of chagasic infections 
among the tested sera, while 15 showed a signif- 
icant apparent decrease. 

Discussion and Conclusions 

The epidemiologic approach most often em- 
ployed to obtain what are considered “represen- 
tative” results consists of using local residences 
as sampling units and collecting specimens from 
the inhabitants of a randomly selected group of 
such units. In the case of Chagas’ disease in 
Argentina, however, the rural focus of the prob- 
lem, the extent of the territory involved, and the 
wide dispersal of rural residences all pose serious 
problems for this approach. Therefore, procure- 
ment and testing of sera from easily accessible 
population groups such as soldiers, schoolchil- 
dren, or workers has the potential of providing 
useful information about the magnitude and ex- 
tent of the Chagas’ disease problem-informa- 
tion that is not easily obtainable in other ways 
(15). 
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Table 1. Province-by-province resuhs of 1981 IHA testing at the medical examination center (MEC) 
laboratories and at the reference laboratory, showing the number of sera tested, the number yielding 
positive IHA (153) results at the MEC laboratories, the number of screened sera yielding positive results 

at the reference laboratory (at IHA titers 21:8), and the percentage correlation 
between the two sets of results. 

No. of sera yielding positive No. of screened positive sera 
MA results at a I:8 titer vieldine oosinve MA results % correlation 

Areaofmedical No. of when screened at local *at titers> 1:8 whenretested ofIHA(1:8) 
examinationcenter sera MBClaboratories at the reference laboratory results 

BahiaBlanca 1,896 19 17 
Bariloche 1,145 117 72 
Buenos Aires (city) 16,239 1,182 1,124 
Catamarca 2,158 862 855 
Comodoro Rivadavia 887 114 80 
C6rdoba 13,706 1,179 1,151 
Conientes 6,648 1,215 912a 
Esquel 424 -b 117 
Formosa 1,538 524 466 
Jujuy 3,778 874 763 
JImin 4,378 231 216 
La Plata 24,785 947 775 
La Pampa 1,745 468 449 
La Rioja 1,625 400 -c 
Mardel Plata 8,246 1,110 821 
Mendoza 9,921 1,078 1,072 
NeuquCn 2,005 135 129 
Olivarria 1,740 122 122 
ParanC 8,196 850 785 
Posadas 5,726 734 712 
Ramos Mejia 36,135 2,505 2,155 
Resistencia 7,141 2,750 2,713 
Rio Cuarto 3,200 269 119 
Rio Gallegos 356 11 11 
Rio Negro 1,929 95 83 
Rosario 9,486 432 353 
Salta 4,104 579 574 
San Juan 4,635 188 187 
San Luis 1,873 440 439 
San Nicolls 2,245 71 66 
Santa Fe 9,212 916 903 
Santiago de1 Ester0 5,963 2,070 1,808 
Trelew 754 155 112 
Tucumdn 8,796 1,193 1,183 

Total 212,615 23,835 21,344 

89 
62 
95 
99 
70 
98 
75a 

b 

89 
87 
94 
82 
96 

-= 
74 
99 
96 

100 
92 
97 
86 
99 
44 

100 
87 
82 
99 
99 
99 
93 
99 
87 
72 
99 

90 

“The MEC laboratory at Corrientes used an IHA technique that differed from that used at the other laboratories 
(Ill. 

bNo screening was performed by the MEC in Esquel; ah of the sera obtained were tested at the reference 
laboratory. 

‘Sera were screened by JHA (1:s) plus complement fixation (at 100% hemolysis), and sera not testing positive- 
ly by both methods were not sent to the reference laboratory. 

The results presented in this paper indicate 1965 and 1969 on Argentine males 20 years of 
that as of 1981 the prevalence of chagasic infec- age was 10.3% (4). This implies a decline on 
tion among Argentine males 18 years of age was the order of 40% or more in the rate of T. cruzi 
5.8%. In contrast, the overall prevalence found infection over a fifteen-year period. 
by the serologic surveys performed between The data from the 1964-1969 survey were 
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Figure 1. A map of Argentina showing provinces with relatively low, moderate, 
and high prevalences of Chagas’ disease, as indicated by serologic data obtained 
from males 18 years of age in 1981. For specific province-by- province figures, 

see Table 2. 
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Table 2. Province-by-province results of the 1964-1969 and 1981 surveys, showing the numbers of sera yielding 
positive responses to both IHA and IIF tests at titers of 1:32 or greater (in the 1981 survey), the numbers yielding 
positive responses to both IHA and complement fuation (CF) tests (in the 1964-1969 survey), and the statistical 

significance of the differences between the two sets of results. 

Area lcitv or mwince) No. of sera 
tested 

Sera positive by IHA 
and UF( rl:32) 

NO. % 

Sera positwe by IHA 
and CF 

% Source of data 
(Ref. No.) 

Statistical significance 
of difference 

X= PG 

Buenos Aires (city) 
Buenos Aires (province) 
Catamarca 
Cordoba 
Corrientes 
Chaco 
Chubut 
Entre Rios 
Formosa 
Jujuy 
LaPampa 
LaRioja 
Mendoza 
Misiones 
Neuquen 
Rio Negro 
Salta 
San Juan 
San Luis 
Santa Cruz 
Santa Fe 
Santiago de1 Ester0 
Tucuman 

Total 

16,239 
79,425 

2,158 
16,906 
6,648 
7,141 
2,065 
8,196 
1,538 
3,778 
1,745 
1,625 
9,921 
5,726 
2,005 
3,074 
4,104 
4,635 
1,873 

356 
18,698 
5,963 
8,796 

212,615 

368 2.3 4.7 
1,993 2.5 3.2 

525 24.3 22.6 
740 4.4 16.5 
141 2.1 12.9 

2,187 30.6 21.7 
123 6.0 1.7 
212 2.6 4.9 
279 18.1 15.3 
550 14.6 13.7 
182 10.4 9.8 
101 6.2 16.8 
641 6.5 13.7 
245 4.3 8.9 

61 3.0 7.6 
101 3.3 1.1 
490 11.9 22.7 
111 2.4 17.5 
324 17.3 33.3 

8 2.2 3.0 
815 4.4 7.2 

1,413 23.7 35.4 
687 7.8 28.7 

12,297 5.8 10.13 

4 
4 
4 
8 
4 
4 
4 
4 
7 
7 
4 
4 
4 
4 
4 
7 
4 
4 
7 
4 
4 
4 
7 

4 

102.3 0.001 
40.0 0.001 

1.51 N.S.a 
772.9 0.001 
536.4 0.001 
134.9 0.001 
35.4 0.001 
55.6 0.001 

0.4 N.S. 
0.4 N.S. 
0.3 N.S. 

79.1 0.001 
258.3 0.001 

71.3 0.001 
34.0 0.001 
4.9 0.05 

116.1 0.001 
563.1 0.001 

10.7 0.01 
0.4 N.S. 

130.6 0.001 
181.9 0.001 
130.1 0.001 

1,221.3 0.001 

“N.S. = Not significant (P<O.O5). 

obtained with the qualitative CF and IHA tests 
then available (4,7,8). These tests have sen- 
sitivities of about 90% and 95%, respectively 
(II). Since the results of both tests were consid- 
ered in determining prevalence, the degree of 
sensitivity involved was that of the least sensitive 
technique (the CF test). In contrast, as already 
described, the 1981 survey used an IHA 1:8 test 
with 100% sensitivity and then confirmed the 
results by obtaining positive responses to IHA 
and IIF tests at titers of 1:32 or greater-these 
latter procedures having sensitivities of approxi- 
mately 94% and lOO%, respectively, and a 
specificity of 100% and 99%, respectively (9). 
Therefore, it is felt that the 1981 survey proce- 
dure was more sensitive than the one used in 
1964-1969. 

In this work we have confirmed a finding of 

the Continental Group for Serologic Studies of 
Chagas’ Disease (Grupo Continental de Estudos 
da Serologia da Doenca de Chagas) of the 
UNDP/World Bank/WHO Special Program for 
Research and Training in Tropical Diseases to 
the effect that the specificity of the IHA 1:8 test 
is on the order of 90% (9). Thus, out of 212,615 
sera tested by IHA 1:8, 23,835 yielded positive 
results; and of these, 12,297 were confumed by 
the subsequent IHA and IIF tests. This confirma- 
tion process produced a universe of negative 
sera totaling 200,318, of which 10,540 had 
yielded an initial positive response to the IHA 
1:8 test. In other words, about 5% of all the 
sera screened yielded an initial false positive 
response. This indicates that the specificity of 
the IHA 1:8 tested was about 95%. 

It should also be noted that of 1,500 sera from 
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the cities of Buenos Aires and Tucuman yielding 
negative IHA 1:X results, none yielded positive 
results at a titer of 1:32 or greater upon subse- 
quent IHA testing, and only 1% yielded a posi- 
tive IIF response at these higher titers. This 1% 
is within the normal sensitivity range of the IIP 
test, which generally yields a similar percentage 
of positive results with collections of sera known 
to be negative for T. cruzi antibodies (16,17). 
Thus, using IHA 1:8 as a screening test permitted 
virtually all the positive sera to be detected, 
while the more rigorous confirmatory tests were 
able to eliminate the sera that had initially 
yielded false positive results. 

As Table 1 shows, the correlation between 
the IHA 1:s results obtained by the 29 regional 
laboratories and the IHA results obtained by the 
reference laboratory at titers ranging from 1:8 
to 1:512 was high (90%). This correlation is 
especially good considering that the regional 
laboratories worked with a minimum of 200 and 
a maximum of 1,200 sera per day, and that the 
confirmation tests at the reference laboratory 
were performed on positive sera preserved with 
glycerol. This correlation indicates that the tech- 
nical capacity of the laboratory workers who did 
the screening was good, and also that the degree 
of preservation provided for the sera placed in 
50% glycerol was satisfactory. 

A positive result was considered to have been 
confirmed when the serum in question yielded 
positive results in both the IHA and IIF tests at 
titers of 1:32 or greater. This procedure 
maximizes both sensitivity and specificity 
(yielding a specificity of about 99.5%) according 
to data obtained by the Continental Group for 
Serologic Studies of Chagas’ Disease (9). Both 
of these titrated tests, and also the complement 
fixation tests, are highly sensitive and specific, 
even when one is used alone (9); however, the 
use of two serologic reactions for confirmation 
is essential to ensure the accuracy of diagnosis 
(II, 18). 

The earlier studies, performed on 102,000 
sera collected from males 20 years of age from 
1964 to 1969, found a T. cruzi antibody preva- 
lence of 10.3% (4). In all, 10,400 sera were 
found positive because they responded positive- 

ly to both the IHA and complement fixation tests 
(5, II). These results can be compared with 
those obtained with the 1981 sera, despite the 
difference in the subjects’ ages (20 versus 18 
years), because that difference has not been as- 
sociated with important variations in the sero- 
logic prevalence of T. cruzi antibodies, as de- 
monstrated by epidemiologic surveys of Chagas’ 
disease performed in rural communities (19). 

The decline in the apparent prevalence of 
chagasic infection reported here may have been 
due to the impact of the aforementioned insect 
vector and blood bank control efforts that began 
in 1961 and 1962, respectively (6). The males 
in the twenty-year-old populations studied sero- 
logically between 1964 and 1969 were between 
12 and 17 years old in 1961, while the eighteen- 
year-old males studied in 198 1 were still unborn. 
Therefore, the former group, in contrast to the 
latter, could not have benefited from the control 
campaign, at least during their first 12 years of 
life. It is well-known that the greatest suscepti- 
bility to T. cruzi infection occurs early in life, 
both in man (20) and in laboratory animals (21 j. 
At the same time, however, one cannot dismiss 
the likelihood that, at least in some provinces, 
the decline in the apparent infection rate was 
also influenced by improvement in the popula- 
tion’s socioeconomic conditions. 

Most provinces showed a reduced prevalence 
of T. cruzi infection in 1981 as compared with 
1964-1969 (4, 7, B), but some provinces (Cata- 
mama, Chaco, Chubut, Formosa, Jujuy, La 
Pampa, and Rio Negro) showed an increase. 
Nevertheless, only in Chaco, Chubut, and Rio 
Negro did the increases appear statistically sig- 
nificant. Catamarca was one of the first provinces 
where the control program was started in 196 1 
using gamma-hexachlorocyclohexane as the in- 
secticide (organophosphoms insecticides have 
been in use since 1978-22). Although a high 
percentage of the houses sprayed were protected 
by the treatment, reinfestation (as indicated by 
finding triatomines in houses previously treated) 
seems to be a problem in this province (22). 
After 16 years of campaign activity and accom- 
panying entomologic evaluation (during 1964- 
1980), an average reinfestation rate of 2.1 % was 
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still being observed in the provincial capital, 
along with an index of T. cruzi infection in cap- 
tured triatomines of about 10% (22). The in- 
crease in the apparent prevalence of T. cruzi 
infection found by the 1981 survey (Table 2) 
was not statistically significant; hence the situa- 
tion can be interpreted as one that is not known 
to have varied significantly from 1964 to 198 1. 

In certain regions, biological factors relating 
to the triatomine vector T. irzfestans could be 
responsible for the antitriatomine campaign’s 
lack of progress, and so special study of such 
factors in some of the regions treated with insec- 
ticides may be required. The fact that Catamarca 
appears to be such a region is underscored by 
clear declines in the apparent prevalences of 
T. cruzi infection in sera from the neighboring 
provinces of Tucuman, Salta, and Santiago de1 
Estero. 

In Chaco Province, the increase in the observed 
prevalence could have been due to changes oc- 
curring over the last 20 years-in terms of crea- 
tion of new work places and villages. New high- 
ways now connect Resistencia, the provincial 
capital, with the province of Salta, and this has 
led to an influx of settlers into previously unha- 
bited areas of the Western Chaco. Our data are 
supported by other findings obtained in this pro- 
vince (23). In addition, there is evidence 
suggesting that sylvatic T. cruzi are genetically 
distinct and more virulent than other strains (24, 
25), a circumstance that would tend to increase 
the risk for populations entering sylvatic areas. 

Regarding the relatively unchanged preva- 
lences observed in the provinces of Formosa and 
La Pampa, it is noteworthy that the triatomine 
control campaign only started there in the 1970s 
after the eighteen-year-old males studied had 
already lived through their years of greatest sus- 
ceptibility to infection. Therefore, one should 
not evaluate the impact of the campaign in these 
provinces on the basis of the survey reported 
here. 

In seeking an explanation for the prevalence 
of chagasic infection in the provinces of Rio 
Negro and Chubut, it should be noted that al- 
though domiciliary triatomine infestations exist 
in Rio Negro (3) but not in Chubut (3). both 

provinces receive workers from all over the 
country who engage in fruit harvesting in Rio 
Negro and mining in Chubut. Many of these 
workers have come from highly endemic areas 
and have settled in these provinces following 
the development of new job opportunities in 
them over the last 20 years. 

Although data from the province of La Rioja 
indicated a considerable decline in the apparent 
prevalence (see Table 2), this result cannot be 
compared with the rest of the results presented 
here because the regional laboratory did not sub- 
mit all sera positive by initial IHA (1:8) screen- 
ing to the reference laboratory; instead, the re- 
gional laboratory tested the sera by complement 
fixation as well as by IHA and sent only those 
sera yielding positive responses to both tests. 
The limited sensitivity of the complement fixa- 
tion test therefore limited the number of screened 
sera sent in for confirmation. (The CF tests per- 
formed in La Rioja were comparable to those 
performed in the 1964- 1969 survey-4,7,8). 

In general, however, the work reported here 
suggests that a Chagas’ disease control program 
can be evaluated effectively by means of 
serologic studies similar to the one we have de- 
scribed. 

Other studies performed in a number of 
Argentine provinces over the last few years have 
also yielded data pointing to a decline in the 
prevalence of chagasic infection. Such data have 
been obtained from serologic studies performed 
in the provinces of Tucuman (26/, Grdoba (27), 
San Luis (28), Santiago de1 Ester0 (29), Corrien- 
tes (30), and Mendoza (27). In Jujuy Province, 
on the other hand, serologic studies performed 
in 1979 on groups of workers 15 to 22 years 
old showed a slightly higher prevalence (17.2%) 
than those prevalences shown in Table 2 (31). 

As already noted, the results presented here 
point to an encouraging decline in the prevalence 
of T. cruzi infection in Argentina, probably as 
a result of the aforementioned control program 
activities. Nevertheless, these results should not 
obscure the continuing serious implications of 
Chagas’ disease-as demonstrated by prior studies 
showing that some 5% of infected rural dwellers 
18 to 20 years of age were found to present 
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altered electrocardiograms, and that among 
those 40 years of age this percentage was found 
to be four times as great (5, 19). 

This study also suggests criteria suitable for 
conducting serologic surveys of large population 
groups in short periods of time when many labo- 
ratories are involved and a high degree of cer- 

tainty is desired. That is, it appears appropriate 
to perform a highly sensitive screening proce- 
dure applicable to the whole population followed 
by a highly specific confirmation procedure- 
such as the initial screening and subsequent con- 
firmation procedures employed in the work re- 
ported here, 
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SUMMARY 

In 198 1, an epidemiologic survey for Trypanosoma 
cruzi antibodies was conducted in Argentina by test- 
ing 212,615 sera obtained from military inductees 
during routine medical examinations. Since all Argen- 
tine males are required to begin a period of obligatory 
service at age 18, virtually all males in this age group 
were included in the survey population. 

The serologic tests were performed in two stages. 
Preliminary screening tests-indirect hemagglutina- 
tion (IHA) tests at a serum dilution of 1:8-were per- 
formed at regional laboratories serving the 31 medical 
centers where the sera were collected. Those sera 
yielding positive responses were then sent to the ref- 
erence laboratory at the health ministry’s Fatala Cha- 
bkn Institute in Buenos Aires for further IHA and 
indirect immunofluorescence (IIF) testing. All of the 
sera tested at the reference center that responded posi- 

tively to both tests at serum dilutions equal to or 
greater than 1:32 were considered positive. 

In all, this procedure detected and confirmed the 
presence of T. cruzi antibodies in 12,297 sera, or 
5.78% of all the sera tested. This percentage was con- 
siderably below the percentage of positive sera 
(10.1%) detected by large-scale serologic surveys of 
military inductees 20 years of age in the period e1964- 
1969. The results therefore point to an apparent major 
decline (on the order of 40% or more) in the preva- 
lence of chagasic infections among young men in 
Argentina. That decline seems likely to have been 
produced by an insecticide application program di- 
rected against Chagas’ disease vectors that was most 
active in the 1960s and an accompanying blood 
examination program designed to prevent transmis- 
sion of T. cruzi in blood transfusions. 
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SYMPOSIUM ON AFRICAN AIDS 

An international symposium on African AIDS is scheduled to take place in Brussels, 
Belgium, on 22 and 23 November 1985. Supported by the World Health Organization 
and the Fond National de la Recherche Scientifique, the meeting is being organized 
by the Brussels Pasteur Institute and by the Institute of Molecular Biology and the 
Division of Infectious Diseases, St. Pierre Hospital, of the University of Brussels. 

The purpose of the international symposium is to summarize and discuss the most 
recent data on the clinical, epidemiologic, and virologic aspects of African AIDS. In 
many respects, African AIDS presents remarkable features, and recent studies indicate 
that the situation now prevailing in equatorial Africa poses a critical public health 
problem. It is hoped that this symposium will contribute to better control of the AIDS 
epidemic. 

I Source: Caribbean Epidemiology Center, CAREC Surveillance Report 11(6):5, 1985. 
I 


