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    Chagas disease is one of the 10 most neglected diseases 
that affect the poor and underserved in the Americas. With 
50,000–200,000 new infections occurring per year, Chagas 
impacts up to 15 million people. 1  The infection is caused by 
 Trypanosoma cruzi , a parasitic protozoan mainly transmitted 
through contact with parasite-infected excreta from triatom-
ine bugs. Although considerable progress has been made in 
disease control throughout South America, 2,  3  the infection in 
Central America remains a serious health problem, affecting 
an estimate of 2 million people and, hindering development in 
one of the poorest regions of the world. 4  In Panama, the syl-
vatic behavior of the main Chagas disease vector,  Rhodnius 
pallescens , complicates control measures. 5  This species of vec-
tor also transmits  Trypanosoma rangeli , a non-pathogenic try-
panosome, through the saliva. In the blood of people from 
endemic regions of Central Panama,  T. rangeli  is more fre-
quently found than  T. cruzi . 6,  7  

 To address this health problem, the Central American 
Initiative for Chagas disease Control (IPCA) has established 
as one of its priorities, the identification of risk and transmis-
sion areas within a country. In accordance with IPCA recom-
mendations, Panamanian health authorities have focused 
efforts in the detection of new endemic regions and the active 
detection of cases, particularly children who will benefit from 
specific treatment. It is on this foundation that a preliminary 
epidemiological and entomological study on Chagas disease 
was conducted in the eastern part of the Panama Province, a 
region with appropriate eco-epidemiological conditions for 
 T. cruzi  transmission, and from which no current data on the 
disease are available. 

 During 2006–2007, we evaluated the presence of anti- T. cruzi  
antibodies and blood trypanosomes in the residents of five 
rural communities (Union Herrerana, Jagüito, Rio La Mina, 
La Placita, and El Nazareno) from the Chepo and Chiman 
Districts located in the eastern part of Panama Province 
( Figure 1 ). This region is a remote and extremely poor area, 
within a 4-hour drive from Panama City, only accessible by 
car during the dry season. Deforestation is widespread and 
in the remaining secondary forest “royal palm” trees ( Attalea 
butyracea ) are common. Royal palms are considered the pri-

mary biotope of several triatomine species, 8  and  R. pallescens  
is a common inhabitant of these trees in central Panama. 9  
Overall, the number of houses in these locations is 82, with an 
estimated population of 324 people in the year 2000. A total 
of 204 blood samples were taken from apparently healthy vol-
unteers, between 6 months and 82 years of age, after obtaining 
informed consent. Fifty-five percent ( N  = 113) of the partici-
pants were male and 44.6% ( N  = 91) were female. The mean ± 
SD age for both males and females was 20.87 ± 16.05 years. 
Serum samples were screened for the presence of antibod-
ies against  T. cruzi  with three serological tests: a commercial 
recombinant enzyme-linked immunosorbent assay (ELISA) 
(ELISA Chagatest, Wiener Laboratory, Argentina), a recom-
binant ImmunoComb commercial test (Orgenics, Israel), and 
an immunoblotting technique using a crude epimastigote 
antigenic preparation derived from a Panamanian  T. cruzi  
strain (Burunga). 10  Samples were considered positive when 
they showed reactivity in at least two of the serologic tests. 
Hemoculture of blood samples was performed as described by 
Vasquez and others, 11  and isolated trypanosomes were char-
acterized by a multiplex PCR. 12  Questionnaires were used to 
assess epidemiological data on risk factors associated with the 
disease. 

  Additionally, an entomological search to collect triatomines 
in domestic and peridomestic habitats was carried out with 
community participation. In peridomestic areas, insects were 
found on palm trees near surveyed houses (less than 100 m). 
Collected triatomines were analyzed for trypanosome infec-
tion using a multiplex PCR 12  and for host feeding sources 
using a dot blot assay with antibodies against human, chicken, 
dog, opossum, and mouse immunoglobulins. 13  

 Serological tests for  T. cruzi  infection revealed a preva-
lence of 5.88% (12/204) in the five rural localities evaluated 
in Eastern Panama. Four seropositive patients were from 
Union Herrerana (5.26%; 4/76), four from Nazareno (8.0%; 
4/50), three from La Mina (17.64%; 3/17), and one from La 
Placita (2.22%; 1/45). In Jaguito, of the 16 persons evaluated, 
no evidence of infection was found. Among seropositives, four 
(33.3%; 4/12) were children less than 15 years of age. They 
were referred to the National Care Center for further evalu-
ation and specific etiological treatment. Trypanosomes were 
isolated from 12 hemocultures (5.88%; 12/204), nine were 
from children less than 15 years of age. The multiplex PCR 
showed that all of the isolated trypanosomes were  T. rangeli . 
None of the subjects harbored mix infections. On the basis of 
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both blood test results, an overall trypanosome infection prev-
alence of 11.76% (24/204) was determined in this population. 

 A total of 121 triatomines were collected, all of them iden-
tified as  R. pallescens  (89 immature stages and 32 adults). 
Most of the specimens (119; 31 adults/88 nymph) were found 
on peridomestic palm trees, with an average density of 12 tri-
atomines/palm. Only one adult and one nymph were collected 
in the domestic habitat. The host feeding profile and trypano-
somes infection rate were analyzed on 73 specimens (adults 
and IV and V nymphs). It was only possible to identify the 
blood origin on 21.9% (16/73) of these triatomines, because 
many insects were too dry, did not contain sufficient blood or, 
most likely, other mammalian blood not evaluated was pres-
ent. In concurrence with previous reports from other regions 
in Panama, 14  opossums were a common blood meal source of 
 R. pallescens  in the endemic areas of this study (16.4% 12/73). 
Additionally, one insect was positive for mouse blood, one for 
dog, and two for chicken blood. Regarding the trypanosomes 
infection rate, 17.8% (13/73) of the triatomines were solely 

positive for  T. cruzi , 17.8% (13/73) for  T. rangeli,  35.6% (26/73) 
presented mixed infections, and 28.8% (21/73) were negative 
for both parasites ( Figure 2 ). 

  The low standard of living in each of the five communities 
was evidenced by the poor housing conditions. Most of the 
inhabitants live in typical “ranchos” constructed with natu-
ral local materials such as palm thatched roofs (90%), wood 
or cane walls (98.4%), and dirt floors (91.3%). Among try-
panosome positive individuals, 50% stated that they or a fam-
ily member had been bitten by the vector and 92% lived in 
houses near “royal palms”. 

 Although the majority of the Panamanian territory has eco-
epidemiological conditions suitable for  T. cruzi  transmission, 
for decades Chagas disease research has focused on the cen-
tral part of the country, in areas adjacent to the Panama Canal. 
Attentiveness toward this area is most likely caused by the 
human population density and activities related to the Panama 
Canal operation. The disease epidemiology in this area is well 
documented and consequently, most of the past and present 
control and prevention efforts have been focused in this part of 
the country. To update the extent of Chagas disease in Panama, 
we examined other regions with high-risk factors for transmis-
sion of this vector-borne disease. A newly discovered endemic 
region for Chagas disease was identified in rural communities 
of the eastern part of Panama Province, Districts of Chepo 
and Chiman ( Figure 1 ). The serological and parasitological 
results show that an active trypanosome transmission is cur-
rently occurring in the human population from this area of the 
country. The fact that many of the trypanosome-infected indi-
viduals were children (54.2%; 13/24) further indicates a high 
exposure to the vector early in life and thus, this already vul-
nerable population is at a higher risk of suffering from Chagas 
disease. Epidemiologically, the situation is similar to the one 
recently described in rural communities from central Panama, 
where  T. rangeli  infections are also significantly high. 10  This 
parasite, which is non-pathogenic to humans, may have epi-
demiological relevance. It has been suggested that a previous 
 T. rangeli  infection may confer partial protection against sub-
sequent  T. cruzi  infections, at least in animal models. 15,  16  

 Our preliminary entomological results need to be comple-
mented by further research; however, as in most of the docu-
mented Chagas disease endemic areas in Panama,  R. pallescens  
is likely the main vector in the newly described endemic region. 

  Figure  1.    Map of Panama, displaying studied sites from the 
Chepo (9°10′0²N and 79°5′60²W) and Chiman Districts (8°43′1²N and 
78°38′2²W) in Eastern Panama (1: Unión Herrerana, 2: El Nazareno, 
3: Jaguito, 4: Río La Mina, and 5: La Placita).    

  Figure  2.    Detection of  Trypanosoma cruzi  and  Trypanosoma 
rangeli  infections in vector specimens by a duplex polymerase 
chain reaction (PCR) assay based on the amplification of telomeric 
sequences (Chiurrillo and others 12 ). Samples were visualized in ethid-
ium bromide-stained 2% agarose gels. Lane 1 and 11: Negative con-
trols (no DNA); Lane 2:  T. cruzi  positive control; Lanes 3–10: DNA 
samples extracted from captured  Rhodnius pallescens ; M: molecular 
marker: 100-bp ladder (Promega, Madison, WI).  Trypanosoma cruzi  
and  T. rangeli  amplifies a 100- and 170-bp specific product, respec-
tively. Mixed infections produce both amplification products.    
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The fact that more than 50% of the collected triatomines were 
infected with trypanosomes and the sporadic findings of the 
insects inside domestic habitats explains the high prevalence 
of human trypanosome infection observed in this area. As in 
other recent studies done in central Panama, 14  the opossum 
was found to be a common blood source for  R. pallescens  in 
this part of the country. Nevertheless, additional evaluations 
about the eco-biological characteristics of the  R. pallescens  
populations are necessary to understand the epidemiological 
pattern adopted by Chagas diseases in these communities. 

 Several other communities with similar ecological condi-
tions exist in this area of Panama and are deserved priori-
ties for assistance from the National Chagas Disease Control 
Program. Community educational programs regarding both 
the disease and control measures are necessary. Our results 
provide baseline data on Chagas disease epidemiology in this 
part of the country and may serve as a reference for future 
studies in potentially endemic areas. 
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