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Introduction

Chagas disease is caused by Trypanosoma cruzi, a protozoan 
parasite which is transmitted by insects called triatomine bugs 
(vector) to mammals (host). The life cycle of T. cruzi starts by in-
gestion of parasitic trypomastigotes circulating in the blood of the 
infected mammalian host which provides the blood meal to the 
parasite. In the midgut of the parasite, T. cruzi differentiates via 
epimastigotes to trypomastigotes which will be excreted with feces 
by the triatomine bug. Trypomastigotes enter the new mammalian 
host via the bite wound created by the triatomine bug or via pene-
tration of intact mucus membranes of the host. They invade many 
types of nucleated host cells where they differentiate into the amas-
tigote form, which replicates over 4–5 days until the host cell fi-
nally ruptures and releases new trypomastigotes into the host’s cir-
culation [1]. The acute stage of human infection is characterized by 
an asymptomatic incubation time of 1–2 weeks, followed by mild 
and non-specific symptoms with fever and malaise and in rare 
cases skin nodules (chagoma) or painless eyelid edema (Romaña’s 
sign) [1]. Laboratory findings include positive blood smear, posi-
tive culture and positive PCR results for T. cruzi [1]. Infected indi-
viduals then enter the chronic phase, if not successfully treated, 
and they may remain infected for life. One-third of affected indi-
viduals develop chronic sequelae with ‘Chagas cardiomyopathy’, 
gastrointestinal Chagas’ or both years or decades after infection 
[1]. Chagas disease is endemic in Central and South America as 
well as in Mexico (Latin America). Disease-affected individuals in 
North America and Europe belong either to the immigrant com-
munity from Latin America or are affected by vertical parasite 
transmission from their mother [2, 3, 10–12]. Other primary trans-
mission routes include ingestion of contaminated food [4], or 
transmission by contaminated organs or blood [5–9]. Transfusion-
transmitted Chagas disease has been reported from endemic coun-
tries in Latin America [13]; in addition, it has rarely been described 
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Summary
Background: Transfusion-transmitted Chagas disease 
has been reported from endemic countries in Latin 
America. Switzerland is a non-endemic country but high 
prevalence of antibodies against Trypanosoma cruzi was 
found among immigrants. Immigrants may participate in 
blood donation; therefore, risk-adapted anti-T. cruzi 
screening for blood donors was implemented in Switzer-
land in 2013. Methods: Between January 2013 and July 
2015, 1 out of 1,183 at-risk donors, tested at Blood Trans-
fusion Service Zurich, was found anti-T. cruzi IgG-posi-
tive. Results and Conclusion: Out of 54 donations given 
by the index donor (ID), we identified 77 blood products 
which were delivered to hospitals. Archived serum sam-
ples from the donations given during the prior 5 years 
were available for retrospective testing. All samples 
from ID revealed positive findings for anti-T. cruzi IgG. 
Donor-triggered look-back procedure identified a 
70-year-old male recipient of a platelet concentrate (PC) 
donated by ID. The recipient succumbed of acute T. cruzi 
infection 2 years after transfusion of the PC.
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in non-endemic countries in North America and Europe [5–11]. 
Platelets appear to be the most likely blood component to transmit 
T. cruzi infection [5, 21]. Switzerland is a non-endemic country – 
due to the absence of the vector. Nevertheless, Chagas disease is an 
issue in Switzerland because substantial numbers of immigrants 
from endemic areas live in the country. In 2010, Jackson et al. [14] 
found a high prevalence of T. cruzi infection (12.8%) among 1,012 
tested immigrants from Latin America in Switzerland (Geneva). 
The majority of immigrants with antibodies against T. cruzi origi-
nated from Bolivia (127 individuals); the other 3 antibody-positive 
subjects were from Argentina and Brazil. The presence of antibod-
ies to T. cruzi provides strong evidence for an infection with T. 
cruzi. However, due to limited sensitivity and specificity of com-
mercial ELISA and IFA assays, the diagnosis is challenging during 
the chronic phase of infection [15–17]. In contrast to the acute 
phase of infection, in chronic phase T. cruzi PCR is highly variable 
and its reliability depends on various technical, disease-, and host-
related circumstances [18]. A negative PCR result does neither ex-
clude T. cruzi infection nor chronic Chagas disease [1]. However, 
systematic monitoring by PCR of serial blood specimens in organ 
transplant recipients seems to be effective to recognize reactivation 
of T. cruzi infection [19]. Among immigrants from Latin America, 
Jackson et al. [14] found Bolivian origin, maternal infection with T. 
cruzi, and age older than 35 years to be significantly predictive fac-
tors for chronic Chagas disease (p value < 0.0001 for each). 22 of 
the 130 positively tested immigrants already donated blood and 
several others indicated to be dedicated to donate blood or organs. 
Although the majority of the immigrants (96%) described by Jack-
son et al. [14]  were without valid identification documents and 
therefore did not qualify to enter the blood donor community, they 
may demonstrate general willingness of immigrants from Latin 
America to donate blood in Switzerland. In consequence, the find-
ings by Jackson et al. [14]  led to the implementation of risk-
adapted anti-T. cruzi screening for blood donors in Switzerland in 
January 2013.

Material and Methods

Risk-Adapted Donor Screening for Anti-T. cruzi at Regional Blood Transfu-
sion Service Zurich 
Before each donation, donors are asked about growing up or birth outside 

of Europe or living outside of Europe for more than 6 months by means of 
donor questionnaire. In case of affirmation, they have to specify the country. 
The same question is asked concerning donors’ mother. If the country in ques-
tion is in Latin America, the donor is at risk, and screening for anti-T. cruzi is 
performed. 

Results

Between January 2013 and July 2015 1, 183 donors (correspond-
ing to 1.9% of all donors of the Blood Transfusion Service Zurich 
(RBTS ZH)) were tested for anti-T. cruzi IgG using a commercial 
ELISA (Chagas-IgG, Architect-System; Abbott, Chicago, IL, USA). 
In September 2013 the first positive donor (Index Donor, ID) was 

identified and was confirmed positive at the Swiss Tropical and 
Public Health Institute Basel (ELISA 1.89 (<0.3), IFAT 640 (<160)) 
[20]. The ID was born in the South of Brazil (like his mother) and 
grew up in a rural area in the province of Cisplatina. He remem-
bered having had triatomine bugs in their wooden home, but he 
was not aware of having been bitten by the triatomine bug. In 1973, 
he immigrated to Switzerland and started to donate blood (first 
whole blood and from 1995 on platelet apheresis donations). Out of 
54 donations, 77 products (23 erythrocyte concentrates (ECs), 27 
platelet concentrates (PCs) and 26 units of fresh frozen plasma 
(FFP)) were delivered to hospitals and laboratories, as well as to 
plasma-fractionating companies. In 2011, pathogen reduction by 
Intercept® treatment of PCs was implemented by RBTS ZH. 20 of 
the 27 PCs were delivered to hospitals before introduction of patho-
gen reduction treatment. All archived serum samples of ID (n = 13 
samples over the past 5 years) revealed positive anti-T. cruzi IgG. 
Therefore the time point of seroconversion of the donor could not 
be identified. All samples available, as well as concurrently taken 
blood samples from ID were repeatedly PCR-negative for T. cruzi 
DNA. A product-linked lookback procedure was initiated including 
all blood products donated by ID and delivered to hospitals. From 6 
recipient patients serum samples were received for testing and 
turned out negative for anti-T. cruzi antibodies. The majority of re-
cipients had died from their primary diseases (n = 36) and could 
not be tested. Several products were issued but not transfused (n = 
2), or the recipient of the products could not be identified (n = 2). 
The plasma-fractionating companies were informed of having re-
ceived potentially infectious FFP units (n = 15). Up to now, some 
reply from involved clinicians are still pending, and the lookback is 
not yet completed. However, there is an interesting reported case 
which we consider to be instructive enough to be published here.

Case Report – a Patient Diagnosed with ‘Chagas Myocarditis’
A 70-year-old male received a PC in April 2008 (apheresis, leu-

kodepleted, non-pathogen-inactivated) donated by the ID. In Au-
gust 2008 the recipient patient required renal transplantation for 
end stage renal disease. In December 2010, he was hospitalized 
with fever, cough, dyspnea, and progressive renal graft failure as 
well as cardiac insufficiency. The bronchio-alveolar lavage yielded 
Trypanosoma sp. in the bronchial tree. Parasitemia was documented 
by blood smears. A treatment with Benznidazol was started, and 
parasitemia was regressive. Nevertheless, the patient died 7 days 
after hospitalization due to cardiogenic shock and multi-organ fail-
ure. The autopsy showed generalized myocarditis with infiltration 
of T. cruzi as well as perforated sigma diverticulitis [22]. It had 
been assumed that the patient was infected with T. cruzi during 
 extensive travelling in South America 5 years before kidney trans-
plantation. The suspicion of transfusion-transmitted disease was 
raised only when RBST ZH contacted the hospital for Chagas look-
back request. Despite repeated PCR testing of the ID and his 
 archived samples from previous donations, we were not able to 
 recover a T. cruzi DNA-positive sample from the donor. Therefore, 
it was not possible to formally prove the suspected transmission of 
T. cruzi by genotyping. However, circumstantial evidence strongly 
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supports this assumption. To our knowledge, this is the first case of 
likely T. cruzi transmission by a blood product in Switzerland

Discussion

The final proof of transfusion-transmitted T. cruzi infection 
causing fatal ‘Chagas myocarditis’ and multi-organ failure in a 
70-year-old male recipient is still missing. Nevertheless, transfu-
sion-transmitted disease is possible with circumstantial imputabil-
ity. T. cruzi screening of blood donors immigrated from Chagas-
endemic areas into Switzerland seems to be justified. However, 
based on the limited experience so far, the prevalence of T. cruzi 
IgG positivity (12.8%) in Geneva among immigrants from Latin 
America as reported by Jackson et al. [14] cannot be compared 
with the data from Zurich. According to our data, the prevalence is 
<1% (1/1,183) in the blood donor population at risk in Switzerland. 
This discrepancy may be explained by the fact that the donor pop-
ulation contains mainly travelers which may have had short-term 

exposure to Chagas risk as opposed to native immigrants from 
Latin America which carry both long-term exposure as well as a 
vertical infectious risk. Although we could not confirm the high 
prevalence of anti-T. cruzi positivity in the active donor population 
in Switzerland, the risk-adapted screening for anti-T. cruzi in blood 
donors has the potential to prevent devastating transfusion-trans-
mitted Chagas disease in non-endemic areas.
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