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Update on Chagas Disease in Venezuela — A Review

Néstor Aflez™*, Gladys Crisante, Agustina Rojas
Departamento de Biologia, Facultad de Ciencias, Universidad de LosAndes, Mérida, 5101, Venezuela

The present article reviews the status of Chagas disease in Venezuela based on the detection of Trypanosoma
cruzi infections both in referred patientswith clinical presumptive diagnosis (1988-2002) and in individual s sampled
from rural localities representative of the different geographical regions of the country (1995-2002). In the former
group from 306 individuals examined, 174 (56.8%) were seropositive to T. cruzi; 73 (42%) in the acute phase with
52 (71%) showing blood circulating parasites, and from these 38% were children under 10 yearsold. The other 101
(58%) showed chronic infection at different degrees of cardiac complication. In addition, serologic examination of
3835 individuals from rural areas revealed 11.7% seroprevalence. From these, 8.5% (38/448) were children aged
from 0 to 10 years old. These figures suggest that Chagas disease may be re-emerging in Venezuela judging for the
active transmission detected during the last decade. The success of the Venezuelan anti-chagasic campaign during
the last 40 years is evaluated in the frame of the present results. The epidemiological situation is discussed and
recommendation to consider Chagas disease as a national priority is given.
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Chagas disease, caused by the Kinetoplastida ha-
emoflagellate protozoa Trypanosoma cruz, is one of the
most important endemic pathologiesin America. It repre-
sentsthethird largest parasitic disease below malariaand
schistosomiasis (World Bank 1993). The fact that 18-20
million peoplearealready suffering T. cruz-infection and
nearly 120 million inhabitants of Latin American countries
remain at risk of infection appears to support the above
statement. In order to establish acampaign against Chagas
diseasein South America, an intergovernmental program
known as Southern Cone Initiative was launched in 1991
by the governments of Argentina, Bolivia, Brazil, Chile,
Paraguay, and Uruguay. Due to the apparent success of
the Southern Cone Initiative, two further regional initia-
tiveswerelater launched. Oneincluded the Central America
countries (Belize, Costa Rica, El Salvador, Guatemala,
Honduras, Nicaragua, and Panama) and the other the
Andean Pact countries made up by Colombia, Ecuador,
Peru, and Venezuela (WHO 1997, 1998). In all casesthe
basic control strategy involvesavoidance of transfusional
transmission and elimination of domestic populations of
triatomine-bugs vectorsof T. cruzi (Schofield 2000). De-
spite the common objective shared by all these countries,
differential results have been observed with the threeini-
tiatives over the years. While Uruguay and Chile were
declared free of Chagas diseasetransmission in 1997 and
1999 respectively, and parts of Brazil were considered to
haveinterrupted transmissionin 2000 (WHO 1998, 1999,
2000), the sametrend in other countrieswill be doubtfully
reached in the near future. The reasons for this disap-
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pointing statement include the lack of knowledge of the
real prevalence of T. cruz-infectionin most of these coun-
tries, and/or the high prevalence or incidence rates de-
tected in some, which can exceed 40 or 5% respectively
(Schofield 2000). In addition, there are still countriesin
South America where acute cases have been recently de-
tected suggesting an active transmission of T. cruz-in-
fection. This is particularly true in Venezuela where 59
acute phase cases were detected from 1988 to 1996 in a
restricted areain the Western part of the country (Parada
etal. 1997, Afez et al. 1999).

HISTORICAL REMARK OF CHAGAS DISEASE IN VENE-
ZUELA

Tenyearsafter Carlos Chagas reported his monumen-
tal findingsin Brazil, Tejera(1919) in Venezuel adetected,
for thefirst time, the presence of T. cruz naturally associ-
ated with Rhodnius prolixus. However, only in the 1930s,
Torrealba (1940) realized the magnitude of the presence
and severity of Chagas disease in this country. This au-
thor used xenodiagnosis for the first time as a tool for
epidemiological purposes. He obtained 25% positive re-
sults in the first study carried out with samples of indi-
vidualsfrom the Venezuelan Llanos. Torrealba (1940) also
reported that T. cruzi-infected patients used to live in
primitive dwellings plagued with R. prolixus, which dur-
ing the day keep hidden in the thatched roof and/or the
cribs of the mud walls. The figures reported during the
1940s and 1950s using xenodiagnosis to detect T. cruz-
infection ranged from 30 to 40% in different regions of
Venezuela. Most cases were diagnosed during the clini-
cal acute phase of Chagas disease, so there were no
doubts of the existence of a high incidence of thistrypa-
nosomiasis. The authors al so detected and reported cases
from the Llanos, in the central part of the country, to the
mountains in the Andean region of Western Venezuela
(Torrealbaet a. 1940, 1954, 1955a, b, 1958). Thecampaign
against Chagas disease started in Venezuelain 1961 (Berti
et al. 1961, Acquatella1987, Aché & Matos 2001). How-
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ever, inasurvey carried out during the 1960s comprising
8 states and a total of 10,300 inhabitants, Pifano (1974)
reported 43.9% of seropositives, including 4% positiveto
xenodiagnosis. Theanalysis of theseresultsalso reveal ed
that the age group of 0-10 years had 20.4% seropositives,
indicating recent active transmission. As expected, the
age group over the 50 years showed the highest preva-
lence with figures of 63% of seropositives. The author
pointed out that during the period from 1960 to 1973 nearly
5000 deaths were possibly attributable to Chagas disease.
Pifano’s figures were supported by official reports that
showed, from 1962 to 1971, values of seroprevalence of
up to 51.3% and xenodiagnosis around 12% (Pifano 1974,
MSAS 1970, 1972). During the 1980s, according to official
reports, Chagas disease was significantly reduced as a
consequence of the anti-chagasic program. In this con-
text, Maekelt (1983) reported that seropositivesin the age
group of 0-10 yearsfall from 20.4%, as demonstrated by
Pifano (1974), to 3.2%. More recently, Aché and Matos
(2001) summarized the official effort to interrupt Chagas
disease transmission in Venezuela. They made an epide-
miological description based on cumulative datafrom 1958
to 1998, available at the national Chagas disease control
program archives. The authors pointed out how sero-
prevalence declined from 44.5t0 9.2% during thelast four
decades. They also attributed to the Chagas disease con-
trol program the reduction of the original endemic area
from 750,000 km? to 365,000 km?, making an estimation of
nearly 4 x 10° people living at risk of infection. Despite
the apparent control attributable to the effect of the cam-
paign against Chagas disease in Venezuela, there is, at
present, a re-emergence of the disease judging for the
increasing number of reported acute cases during the last
decade (Parada et al. 1996, 1997, Afiez et al. 1999). This
information appears to be relevant taking into consider-
ation that in just one rural area eight acute chagasic pa-
tients per year were diagnosed, with amortality of 12.5%
irrespective of thereceived treatment (Paradaet al. 1996,
Afiez et al. 1999). In the present study, thus, we bring up
to date the prevalence of Chagas disease in Venezuela,
based on data from two different sources. One group is
made up by 306 referred patient from clinical unitslocated
at different parts of the country. In this case patientswere
referred with apresumptiveclinical diagnosisfor Chagas
disease to be confirmed in our research group. The other
group consisted of 3835 individuals chosen from 75 lo-
calities of 10 states of Venezuela and from whom the
seroprevalence to T. cruzi-infection was estimated. The
aim of the present review isto shed somelight onthereal
estimation of the prevalence of Chagas disease in Ven-
ezuda

Sampling methods, diagnostic criteria, and statistical
analysis

Samples obtained from 1995 to 2002 on 3835 individu-
alsfrom 75 endemic localities of 10 stateswere seropara-
sitologically processed. This included estimation and/or
detection of T. cruzi-infection for territorial units, sex and
age group. The study also includes a sample of 306 indi-
vidualsreferred during the period 1988-2002 from cardio-
logic unitsto a unique diagnostic center located in West-

ern Venezuela. Most patients came from localities where
Chagas disease is endemic. They were clinically exam-
ined prior to be referred for parasitological and/or sero-
logical diagnosis. Serological methodswere standardized
using samples from individuals at different phases of the
infection. The methods were statistically evaluated to
estimate their specificity and sensitivity, and were also
compared to know thereliability and concordance among
them (Afiez et al. 1999). The evaluation of serology in
samples from endemic areas was carried out in asimilar
manner asthosereferred samples evaluated at the labora-
tory.

Blood samplesfor seroparasitol ogic examination were
taken as previously indicated (Afiez et al. 1999). Prior to
sampling, a written consent from the patients to be in-
cluded in the study protocol and the approval from the
Biomedical Committee of the National Research Council,
were obtained as previously indicated (Afiez et al. 1999).
Inall cases parasitologic methodsincluded ahemoculture
of 0.5 ml of blood in NNN culture medium with insect
saline solution asan overlay, and xenodiagnosis using 10
clean 111 instar nymphs of colonized R. prolixus kept at
the laboratory. The choice of these two methods was de-
cided after a statistical correlation analysis revealed that
hemoculture and xenodiagnosiswerethe most reliableand
concordant methods when compared with fresh periph-
eral blood samples, blood smears stained with Giemsastain
and subcutaneous inoculation of mice with blood
samples. Patientswith allergy problemswere excluded or
anartificial xenodiagnosiswas performed (Afiez et a. 1999).

Serologic methods to detect circulating anti-T.cruz
antibodieswere carried out with seraobtained on the same
day that parasitologic examination was performed. The
sera were tested by the direct agglutination test (DAT),
theindirect immunofluorescence antibody test (IFAT), and
an enzyme-linked immunosorbent assay (ELISA) follow-
ing standard procedures (Vattuone & Yanovsky 1971,
Voller et al. 1975). Sampleswere considered positivesto T.
cruzi-infection when they showed titers > 1:64 for DAT
and | FAT and an optical absorbance> 0.2 for ELISA. Pa-
tients were considered seropositive when they showed
reactivity in at least two of the three methods. In addition,
samples from seropositive patients were processed for
detection of anti-T. cruz specific immunoglobulin (IgM
and 1gG) levelsusing |FAT (Camargo 1966). Quantifica-
tion of IgM and 1gG levels was performed using serum
dilutions from 1:2 to 1:4096 for each patient sample ex-
posed to anti-human IgM and IgG fluorescein isothiocy-
anate conjugates. For diagnosis of the different phases
of Chagas disease IgM and 1gG levels were determined
using the same methodology. So, acute-phase patients
were characterized by high IgM levels, which statistically
correspond to titersfrom 1:512 and up (1:512 to 1:4096)
andlow IgG levelsupto 1:256 (range 1:2 to 1:256). Chronic-
phase patients were those seropositive with high 1gG lev-
els(=1:512) and low IgM levels (< 1:256). Those sero-
positive asymptomatic patients showing low IgM and 1gG
levels(< 1:256), were considered to have T. cruz inappar-
ent infection as previously described (Afiez et al. 2001).
To estimate the reliability of parasitologic and serologic
methods a correlation analysis was carried out using the
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Cronbach Coefficient Alpha (p?). Concordance between
methods was estimated by applying the Phi Coefficient
(). Pairwise correlation between IgM, 1gG and age was
computed by Kendall’s rank correlation tau with S-Plus
statistical software (Stuart & Ord 1991, Mathsoft 1999). In
addition, the analysis of the 3835 samples from different
areas was performed using correspondence analysis and
proportions test. The former let us to group chagasic in-
fection per geographical entities, clinical condition and
age using bi-plot graphs. The proportionstest allowed us
to verify whether the observed groups accepted the hy-
pothesis of equal proportions in relation to the phase of
infection or age group.

RE-EMERGENCE OF CHAGAS DISEASE IN VENEZUELA
Detection of T. cruz - infection in referred patients

A total of 306 individualswith aclinical presumptive
diagnosis for Chagas disease were referred for confirm-
ing diagnosis to the Center for Parasitological Research
at the Faculty of Sciences, University of Los Andes,
Merida, Venezuela, during the period 1988-2002. They
camefrom 10 states of Venezuel g, including Barinas (190),
Merida (68), Trujillo (16), Portuguesa (14), Zulia (10),
Tachira(4), Carabobo (1), Lara(1), Federa District (1), and
Falcon (1). All of them wereclinically controlled at local
cardiovascular centersor cardiologic unitslocated in dif-
ferent parts of the country.

From the total 306 referred patients examined for
chagasicinfection, 174 (56.8%) showed to be positive by
serologic methods, and 52 of them (29.8%) showed T.
cruzi-blood circulating trypomastigotes when parasito-
logic tests were applied. This indicates that the decision
of referring patients to a diagnostic center to confirm a
presumptive clinical diagnosiswas successful in morethan
a half of the cases. The group of infected people was
composed of 99 males (57%) and 75 femal es (43%), with a
male to female sex ratio of 1.3:1, and a mean * standard
deviation ageof 29+ 17 years(range, 1-78 years).

The combination of clinical and seroparasitologic
methods all owed the detection of 73 (42%) acute and 101
(58%) chronic cases. Thefact that 52 (71%) of the acute-
phase patients showed blood circulating parasites and
high levels of anti-T. cruz specific IgM, revealed that an
active transmission had been occurring during the study
period. The 174 individualsthat resulted with T. cruz in-
fection came from villages located in seven of the ten
mentioned states. The higher proportion of the infection
was detected in people from Barinas, a state located in
Western Venezuel a, from which 116 chagasic cases were
diagnosed, 70 suffering the acute phase and 46 in the
chronic condition of Chagas disease. The analysis also
revealed three more groups of infected people. One with
the patients from Merida, a state located in the Andean
region, with 17% of thetotal cases; a second group made
up by individua sfrom Trujillo, Zulia, and Portuguesawith
an average of 5% of chagasicinfection, and thethird group
with two chronic cases, one from Tachira state, also lo-
cated in the Andean region, and one from Carabobo state
located at the central part of the country. Distribution
according to the geographical origin of the Venezuelan
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chagasic cases during the period 1988-2002, is presented
in Table I; details on the amount of acute and chronic
cases are also given. The fact that 38% of the referred
acute chagasic cases occurred in children from 0 to 10
yearsold (Fig. 1) indicatesan active transmissionin some
regions of Venezuelain recent years; Barinas state seems
to be the more affected area, judging by the high number
of acute cases detected in children of thefirst age group.
This also indicates that the anti-chagasic campaign es-
tablished in 1961 has not been efficient enough, at least in
the Western part of the country. An aspect that appears
to support this claim isthe detection of T. cruzi-infection
in people from 0 to 30 years old in the states of Barinas,
Merida, Trujillo, Zulia, and Portuguesa, located in West-
ern Venezuela. One more point to be considered in sup-
port to the above statement is the fact that 66% of the
individualsthat resulted with T. cruz-infection informed
on the presence of triatomine-bugs colonizing indoors. In
some cases engorged bugs were collected, and they
showed T. cruz infective forms when the digestive tract
was microscopically examined. In addition, 6% of thein-
fected people reported the presence of adult bugs attracted
by light during nights, and 28% declared the absence of
triatomine-bugsindoor. However, they admitted the pres-
ence of palm trees close to their respective dwellings,
from which infected bugs (R. prolixus and R. robustus)
have been previously found (Afiez et al. 1999). Although
the amount of chagasic cases referred to and detected at

TABLE

Distribution of referred acute and chronic chagasic cases
diagnosed according to the state of originin Venezuela
during the period 1988-2002

State of origin Acute cases Chronic cases Total cases
nr (%) nr (%) nr (%)
Barinas 70 (60) 46 ( 40) 116 (67 )
Merida 1(3) 28( 97) 29 (17 )
Trujillo 0(0 11 (100) 11 ( 6 )
Zulia 1(14) 6 ( 86) 7(4)
Portuguesa 1(12) 8 ( 89) 9 (5)
Tachira 0(0 1 (100) 1 ( 05)
Carabobo 0(0 1 (100) 1 ( 05
Total 73 (42) 101 ( 58) 174 (100 )
M Acute
80 O Chronic

Chagasic cases
N
3

0-10 11-20 21-30 31-40 41-50 >50
Age group
Fig. 1: age group distribution of chagasic cases referred for diagnosis

during the period 1988-2002 from different endemic areas in Ven-
ezuela
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the diagnostic center appears to be insufficient to con-
clude on the efficiency of the anti-chagasic campaign in
Venezuela, what must be taken into consideration is the
fact that in arestricted area 174 cases were detected dur-
ing the last 15 years, with an estimate of 11.6 + 7 cases/
year, and that the 52.8% of the patientsreferred from seven
states were under 30 years old. These figures, together
with the reduction of the vector control due to the sus-
pension of dwellings sprayings with insecticide during
recent time, and the finding of infected bugstransmitting
infection using different strategies, lead us to conclude
that the re-emergence of Chagas disease in Venezuelais
imminent in the near future. Hence it is not difficult to
predict that Chagas disease in Venezuela at the beginning
of the 21st century will not be so different of that casuis-
tic lived during the early years of the past century, if
correctivesto avoid vectorial transmission are not quickly
taken into consideration.

Estimation of seroprevalencetoT. cruz in peoplefrom
rural localities

This part of the present study was carried out during
the period 1995-2002 in an unbiased collection of samples
in 3835 people from 75 rural localities (with an average
population of 400 inhabitants) of 10 states of Venezuela
where Chagas disease is considered to be endemic (Fig.
2). The total samples were taken at local health centers,
rural schools or sampling people at their own houses ac-
cordingly. Although the a priori established sampling
criterion considered the possibility of getting aquite simi-
lar number of samplesto be taken at the different territo-
rial units, in some cases areduced number of peoplewere
sampled. Two principal factors conspired against the pur-
poses. distant localities and/or a few population found
by the time of sampling. However, apart from the states of
Anzoategui and Apure with 2% each of the total sampled
people, the other studied areas contributed with propor-
tions from 5 to 20% of the total analyzed samples. The
analyzed samples per statesincluded Anzoategui (n = 80),
Apure (n=72), Barinas(n=390), Cojedes (n=722), Fal-
con (n = 627), Merida (n = 285), Monagas (n = 195),

Portuguesa (n=425), Trujillo (n=693), and Yaracuy (n=
346). The group was composed of 1570 males (40.9%) and
2265 females (59.1%) with amale to female sex ratio of
0.7:1, and amean + standard deviation age of 26.7 + 18.6
years (range, 1-100 years). The total number of sampled
people was divided into six age groups. Theseincluded O
t010years (926; 24.1%), 11-20 (822; 21.4%), 21-30 (671,
17.5%), 31-40 (565; 14.7%), 41-50 (369; 9.6%), and > 50
(482; 12.6%).

From thetotal people sampled, 448 (11.7%) were sero-
positivefor T. cruz. Infection was detected in peoplewith
mean * standard deviation age of 42.2 + 21 years (range,
1-100 years). The gender composition was 195 (43.5%)
malesand 253 (56.5%) females, withamale:female sex ra-
tioof 0.7:1. Inall the states under study, except Apure, T.
cruz-infection was detected, ranging from 3.1%in Merida
to 20% in Barinas and Cojedes. Once the total number of
seropositive for T. cruzi was determined, the established
criteriato quantify IgM and IgG levelsallowed usto iden-
tify 2.7% (12/448) individual swith recent or acute infec-
tion, 34.4% (154/448) in chronical clinical condition and
62.9% (282) of the seropositives bearing an inapparent or
occult infection. Although acute infections were only
detected in three states [Barinas (7.9%), Cojedes (3.3%)
and Trujillo (2.6%)], people in chronic phase and with
inapparent infections were detected in localities of all the
nine states where T. cruzi was circulating. Details on the
proportion of infection observed at different geographi-
cal entitiesinrelation to the age group of sampled people,
is presented in Table Il. In addition, the proportion of
people detected at different phase of chagasic infection
distributed according to its respective age group is shown
inTablelll. Theanalysisof the prevalence observed in
sampled people from different geographical entities in
Venezuelarevealed an increasing value from the young-
est to the oldest age group. It isrelevant to note that 8.5%
of T. cruz infection was detected in children from 0 to 10
yearsold. A similar figurewas observed in the age groups
11-20 and 21 to 30 years. Thisindicatesthat infection has
been actively occurring in Venezueladuring the last three
decades, affecting childreninalmost all theterritory. This
fact appearsto be more relevant taking into consideration

TABLE I
Age group distribution of seroprevalence to Trypanosoma cruz inrural populations at different statesin Venezuela

States of Nr of Seropositive Nr (%) of infected people/Age group in years

origin sampled people  nr (%) 0-10 11-20 21-30 31-40 41 -50 > 50
Anzoategui 80 16 (20) 2 (12.5) 0( 0.0 2(12.5) 2(12.5) 3(18.8) 7 (43.7)
Apure? 72 0(0) - - - - - -
Barinas 390 89 (22.8) 17 (19.1) 19(19.) 11 (12.3) 11 (12.3) 15 (16.8) 18 (20.2)
Cojedes 722 91 (12.6) 1(11) 2(22 9( 9.9 8(88 31(34.)) 40 (43.9)
Falcon 627 18(2.9) 0 ( 0.0 1( 5.6) 1( 5.6) 6 (33.3) 4(22.2) 6(33.3)
Merida 285 14 (4.9) 3 (21.4) 3(21.9) 0( 0.0 1(72) 3(21.4) 4(28.6)
Monagas 195 34 (17.4) 2 (59 2( 5.9 2( 59 5(14.7) 9 (26.5) 14 (41.2)
Portuguesa 425 83(19.5) 4 (4.8) 7(84) 12 (14.5) 15(18.1) 8( 9.6) 37 (44.2)
Trujillo 693 76 (10.9) 7 (9.2 6(7.9) 8 (10.5) 8(10.5) 11 (14.5) 36 (47.4)
Yaracuy 346 27( 7.8) 2 (7.4 5(18.5) 2(74) 3(11.1) 4(14.8) 11 (40.7)
Total 3835 448 (11.7) 38(8.5) 43( 9.6) 47(105) 59(13.2) 88(19.6) 173(38.6)

a: only one sampled locality.
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TABLE Il

Discrimination of clinical conditions per age group in asymptomatic seropositive people from endemic areas of Chagas diseasein
Venezuela based on anti-Trypanosoma cruz specific immunoglobulin M and G levels

Agegroup T. cruz-infected Clinical condition 2
(years) people nr (%) Acuteinfectionnr (%)  Chronicinfectionnr (%) Inapparent infection nr (%)
0-10 38(8.4) 2(5.3) 6 (15.8) 30(78.9)
11-20 43(9.6) 1(2.3) 8(18.6) 34 (79.1)
21-30 47 (10.5) 4(85) 9(19.1) 34 (72.3)
31-40 59 (13.1) 0(0.0) 19(32.2) 40 (67.8)
41-50 88 (19.6) 2(2.3) 39 (44.3) 47 (53.4)
> 50 173 (38.6) 3(1.7) 73 (42.2) 97 (56.1)
Total 448 12 (2.7) 154 (34.4) 282 (62.9)

a: Acuteindicateshigh Ig M and low 1gG; Chronic indicates high IgG and low IgM; Inapparent indicateslow IgM and low 1gG; for

level definitions seetext.

that in the states of Barinas and Merida, which are geo-
graphically very different, thelevel of prevalenceinyoung
children was almost the same.

When the statistical correspondence analysis was
applied to the nine statesin which chronic infectionswere
diagnosed, two major groups were clearly detected. One
conformed by Trujillo (50%), Monagas (47.1%),
Anzoategui (43.8%), and Merida (42.9%); and a second
group made up by the states of Barinas (28.1%), Yaracuy
(25.9%), Portuguesa (24.1%), and Cojedes (23.1%). The
state of Falcon, which showed the greatest proportion of
chronicinfectionwith 77.8%, conformed an isol ated point
from the two groups. The use of the proportion test to
corroborate whether the presence of chronic infections
among states of the same group was significantly similar,
revealed p values of 0.8794 and 0.9409 for both groups of
states respectively. Thisanalysisrevealed that chronic T.
cruz-infection may occur in the same proportionin differ-
ent geographical regionsin Venezuela, which may be con-
sidered a very important fact from the epidemiological
point of view. Thisis particularly true when the states of
Monagas and Anzoategui, located at low altitudes at the
Eastern part of the country, were compared with Merida
and Trujillo, which are located at the Andean region of
Western Venezuela. In addition, the fact that Barinas,
Yaracuy, Portuguesa, and Cojedes showed a similar pro-
portion in the chronic infection reveal ed similar risk con-
ditions in these bordering states located in the llanos of
the West-central part of Venezuela. One additional fact
that putsinto evidence the general distribution of chronic
T. cruzi-infectionisthe finding of the major proportion of
thisclinical conditionin Falcon, astatelocated in asemi-
arid region in the coastal North-western part of the coun-
try. These findings clearly contrast with those of Aché
and Matos (2001) who stated that the chagasic endemic
areas in Venezuela are confined to geographical land-
scapes of piedmontsaswell as patchy foci in higher moun-
tain where the exclusive vector isR. prolixus.

The practice of insecticide spraying during the anti-
malarial and/or antichagasic campaigns of the 1960s, to-
gether with the improvements in rural housing over the
last 20-30 years, have caused a significant decrease of
triatomine-bugs in Venezuela. However, the information

obtained in the present work showing the presence of
triatomine vectors of T. cruzi in endemic areas during the
last five years, clearly contrasts with the data from the
aforementioned statement. In fact, the survey carried out
in38localitiesof 10 states of Venezuela, reveal ed that 427
out of 1388 individuals(30.7%), including children, were
ableto recognizetriatomine-bugs, principally R. prolixus
at any developmental stage. Similarly, 419 of 1996 sampled
people (20.9%) claimed to have found bugsindoor, most
of them engorged with blood and near to the resting
places; but what appearsto be more important isthat 171
of 2048 people (8.3%) declared to have been bitten by
triatomine-bugs. Obviously, thesefigureson the presence
of triatomine-bugs strongly support the argument that in
rural areas of Venezuela highly risk conditionsfor active
transmission of Chagas disease still persist.

CONCLUDING REMARKS

The analysis of the present data related to the epide-
miological situation of Chagas diseasein Venezuela, lead
us to reach the following conclusions: there has been,
during the last decade, a remarkable decrease on the ef-
fect of the vector control program due to reduction or
elimination of the anti-triatomine spraying activities in
some geographical areas as a consequence of budget
adjustment from the central or local governments. This
assumption finds support in the fact that a high propor-
tion of people living in areas considered endemic for
Chagas disease, were able to recognize the insect vector
(30%), have found bugsindoor (21%) or have been bitten
by triatomine-bugs (8%); the high population of palm trees
found all around the localities or houses in most of the
endemic areas facilitates the presence of R. prolixus and
R. robustus species naturally inhabiting this plant, from
which the local people benefit much. The fact that local
people use palm trees to build up house roofs, or house
accessories, may allow the establishment of bug's do-
mestic coloniesfavoring indoor transmission when arriv-
ing infected or when encountering domestic and perido-
mestic animals with T. cruz infections; the regular find-
ing, nearby the houses, of triatomine-bugs attracted by
light during night from close palm trees enables us to
interpret the dynamic transmission of chagasic infection
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in triatomine-free houses. In fact, this aspect call the at-
tention for anew epidemiological situation which appears
to be different from the well known traditional one with
triatominedomiciliation. InthiscaseT. cruz-infection may
be produced as a consequence of the bite and posterior
defecation of visiting infected bugs, a possibility recog-
nized by nearly 30% of people living under risk condi-
tions.

Considering the argument given above, it is not diffi-
cult to conclude that, at present, Venezuela is far from
getting eradication of domestic populations of triatomine-
bugs vectors of T. cruz as expected in the Andean Pact
Countries Initiative and as it was successfully obtained
inthe South Cone Initiative. Ecological conditions, social
behavior and lack of constancy in the vector control pro-
gram, conspire all against the purposes of the plan estab-
lished for Venezuela to eliminate Chagas disease trans-
mission.

One more aspect that strongly support the idea of a
re-emergence of Chagas disease in Venezuela is the de-
tection of T. cruzi-infection in 56% (174/304) of the pa-
tientsreferred from different clinical units, located in 10
states, to our diagnostic center during the last 14 years,
with 30% (52/174) of them bearing blood circulating para-
sites. If thisfigureisimpressiveitself, what appearsto be
more relevant is the fact that 38% of the detected acute
cases were children lessthan 10 years old. The high pro-
portion of acute phase cases of Chagas diseaseisindica
tive of the existence of asignificant incidence of thistry-
panosomiasis. In addition, one may speculate that if the
abovefigures were detected in an unique diagnostic cen-
ter, most of thetimelocated far away from the place where
the case originally occurred, much more cases would be
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detected if each state were provided with the facilities to
detect T. cruz-infection in any of its phases in the in-
fected individuals. The problem appears to be more dra-
matic if we add to the above, the 11.7% (448/3835)
seroprevalence estimated in a survey carried out during
thelast sevenyearsinindividualsfrom 75 rural localities
of 10 statesof Venezuela, from which 8.5% (38/448) were
children under 10 years.

Contrary to the opinion that geographical distribution
of T. cruz active transmission isrestricted to the states of
Portuguesa, Barinas, and Lara(WHO 1999, M oncayo 2003)
or that it is confined to geographical landscapes of pied-
monts and mountains where coffee plantation are ex-
ploited (Aché & Matos 2001), the analysis of the results
presented here revealed that T. cruzi-infection may occur
invery diverse geographical regionsof Venezuela. Indeed,
the infection has been found extended from the eastern
states of Monagas and Anzoategui, located at low alti-
tudes (Fig. 2. 1, 7), to the western states of Merida and
TrujillointheAndean region at high dtitudes (Fig. 2. 6, 9),
crossing the west central states of Barinas, Cojedes,
Portuguesa, and Yaracuy, located in the Llanos (Fig. 2. 3,
4, 8, 10) to reach the state of Falcon, a semi-arid zone
located at the coastal North-western part of the country
(Fig.2.5).

Considering together all the aspects discussed above,
we support a previous opinion (Feliciangeli et al. 2003)
that despite annual incidence has been reduced in the
last decades, Chagas disease eradi cation in Venezuelamay
be difficult to achieve and that in the susceptible popula-
tionsliving in endemic areas, transmission could now be
increasing. Similar to what has been confirmed in most
Latin-American countries (Diaset al. 2002), in Venezuela

Fig. 2: geographical location of rural localities sampled for estimation of seroprevalence to Trypanosoma cruzi in Venezuela
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thereisalso atendency for the government and the politi-
cal and sanitary authoritiesto give priority to other public
health problems such as dengue fever or other emerging
diseases, placing Chagas disease in a second place of
attention. Accordingly, theimprovement of health services
in areas where Chagas disease is endemic, with trained
personnel with ability enough, at least, to suspect the
presence of the infection in patients who need to be re-
ferred to specialized diagnostic centersis mandatory.
Finally, we use the argument given in the present re-
view to suggest the Venezuelan central government the
creation of alaw declaring Chagas disease control as a
policy of the state. Thisis, in our opinion, the only way
the department of health may give priority to the control
of Chagasdisease, increasing, at the sametime, scientific
interest on the disease and its control in universities, re-
searchinstitutions and the national population asawhole.
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