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Introduction

Chagas disease is a parasitic infection due to Trypanosoma cruzi that is endemic in Latin Amer-
ica (LA), where Triatominae vectors are present. The parasite, multiplying inside various cell
types, disseminates into its vertebrate host as blood trypomastigotes, and can be transmitted
through blood transfusion as well as by organ transplantation or congenitally [1]. Due to
important migration of chronically infected people from LA, Chagas disease is now encoun-
tered in non-endemic countries as well [2,3]. Although the actual prevalence of Chagas disease
in most European countries remains poorly quantified, a recent systematic review conducted
in those countries that welcome the most immigrants from LA estimated this prevalence at
4.2% on average, plausibly corresponding to at least 100,000 T. cruzi-infected individuals in
Europe [3-5]. Chronically infected people, though harboring very low parasite burden, remain
with a lifelong risk of not only developing severe cardiac or digestive complications but also of
causing disease transmission in host countries. T. cruzi transmission through transplantation,
blood transfusion, and maternal-fetal transmission is increasingly reported outside of LA,
including in Europe—particularly in southern countries like Spain and Italy, where immigra-
tion from LA is the highest [3,5-16].

So far, a systematic T. cruzi screening of transfusion-dedicated blood components obtained
from at-risk donors has not been organized in all European countries, particularly in northern
Europe but with some exceptions [5]. In Belgium, donors born in an endemic country or with
a history of travel to endemic countries were, until recently, only excluded from donation dur-
ing the six months following the last “at-risk” trip [5]. From Fall 2013 onward, following rec-
ommendations of the Belgian Federal Agency for Medicines and Health Products (FAMHP),
the Belgian blood bank services decided to perform a serological screening for T. cruzi in all
those donors who were previously only temporary deferred, i.e., in donors born in an endemic
country or with a history of residence or travel to endemic countries but regardless of the
elapsed time between the stay and blood donation.
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We report here the first case in Belgium of Chagas infection transmitted by red blood cell
(RBC)-transfusion occurring in a child suffering from sickle-cell disease. The child’s infection
was detected soon after a systematic screening was implemented in our country. We thereby
highlight the usefulness of T. cruzi systematic screening among at-risk donors everywhere in
Europe—even in countries with rather low Latin American immigration, like Belgium—and
emphasize the importance of increasing clinicians’ awareness about Chagas disease in patients
receiving recurrent blood transfusions.

Case Presentation

The patient was a 7-year-old boy, born in Belgium from two parents of Burundi origin, who
suffered from sickle-cell disease that was diagnosed during the neonatal period. He was under-
going manual recurrent partial exchange transfusion (roughly once a month since the age of
four) in combination with medical treatment (hydroxyurea). Despite suitable therapy, he pre-
sented with some complications that mainly consisted of neurovascular malformations (Moya-
moya disease). A look-back procedure, launched soon after an infected donor was detected
through the new screening program implemented in Belgium in September 2013, revealed that
this child had received contaminated RBCs eight months earlier. Subsequent serological inves-
tigations showed that the child’s serum was reactive in the three tests used in the national refer-
ence laboratory (Table 1). The diagnosis of T. cruzi infection was finally confirmed in another
blood sample, collected three weeks later, by the demonstration of T. cruzi DNA by PCR (Fig 1
and Table 1). Since a pre-transfusion sample tested retrospectively was proven to be non-
reactive against T. cruzi, the imputability of the Chagas contamination to the incriminated
blood donation could be definitively established in this young patient who had never travelled
to South America. No symptom suggestive of acute Chagas disease could be retrospectively
noticed in the period of time elapsing from blood donation to infection diagnosis. An antipara-
sitic treatment (benznidazole), obtained through the donation program from the World Health
Organization in Geneva, was administered at a dosage of 5 mg/kg twice daily, for a duration of

Table 1. Evolution of T. cruzi serology and PCR testing in the child contaminated by RBC transfusion.

Time of sampling T. cruzi specific antibodies® T. cruzi
PCR®

Months after T. cruzi Months after treatment Bioelisa Chagas® In house ELISA® Vircell IFAf Result  Result

contamination initiation® Result (ratio) Result (index) (titer)

-3% neg (0.26) neg (0) neg (<40) nd®

+8% pos (3.44) pos (62) pos (1,280) nd

+12 -1 nd nd nd pos ++

+15 +2 pos (5.97) pos (68) pos (2,560) weakly pos

+16 +3 nd nd nd weakly pos

+19 +6 pos (1.74) pos (57) pos (640) neg

+ 26 +13 pos (2.71) pos (60) pos (640) neg

3 These tests were performed at the Belgian reference center. According to WHO recommendations [19], chronic infection with T. cruzi needs two positive
serological assays, using different techniques, to be diagnosed.

®) PCR performed as described in Fig 1

¢ Benznidazole has been given for a duration of two months

Biokit S.A., Barcelona, Spain—Positive result when ratio > 1 (cf. manufacturer instructions)

ELISA based on soluble extract of T. cruzi trypomastigotes—Positive result if index > 20 (positive control index = 100, negative control index = 0)
 Chagas IFA IgG+IgM, Vircell, Granada, Spain—Positive result when titer > 40 (cf. manufacturer)

9 nd: not determined

)
d)
)

e,

doi:10.1371/journal.pntd.0003986.t001
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Fig 1. T. cruzi PCR results in the contaminated recipient (A) and the infected donor (B). In the recipient, PCR has been performed at 12, 15, 16, 19, and
26 months after T. cruzi contamination occurred (A), which corresponds to one month before and two, three, six, and 13 months after initiation of treatment
with benznidazole, respectively (B). PCR was performed in duplicates on DNA extracted from guanidine-preserved blood samples with TcZ1-TcZ2 primers,
giving an amplicon of 188 basepairs (bp), indicated by the arrow [20]. Additional bands around 400 and 600 bp are sometimes visible. They originate from
tandem repetitions of the target sequence in T. cruzi DNA. Parasite purified DNA from 10, 1, and 0.1 parasites/mL was used as positive control. Blood sample
from an uninfected individual was used as negative control.

doi:10.1371/journal.pntd.0003986.9001

eight weeks. As no formal information was available about interactions between benznidazole
and hydroxyurea—two drugs that are potentially hematotoxic [17,18]—the latter drug was sus-
pended during the first two weeks of antiparasitic therapy but was resumed later without any
inconvenience. Tolerance was markedly good, with no clinical or biological adverse reaction
observed throughout the whole treatment. Only the neurosurgery that was planned for his sig-
nificant neurovascular lesions had to be delayed during the medical treatment. Unfortunately,
a cerebrovascular ischemic event, as commonly observed in Moyamoya disease, occurred in
the meanwhile but was of short duration and recovery was spontaneously complete. T. cruzi
DNA remained detectable by PCR in the patient’s blood two and three months after the anti-
parasitic treatment was started, but intensity of amplicon bands was markedly decreased com-
pared to that observed at the time of infection diagnosis (Fig 1A). The PCR became negative
three months after completion of therapy; this result, however, does not guarantee a complete
cure of the child since PCR might be falsely negative in the case of very low parasite burden.
Extended follow-up with repeated testing is therefore planned to sustain long-term resolution
of infection and absence of chronic complications. At present, more than two years after the
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Table 2. Evolution of T. cruzi serology and PCR testing in the blood donor.

Time of sampling T. cruzi specific antibodies T. cruzi
PCR®

Months after diagnosis of T.cruzi CMIA® Result Bioelisa Chagas® Result  In house ELISA® Result Vircell IFAf Result Result

infection (unit) (ratio) (index) (titer)

0 pos (9.38) pos (2.44) pos (113) pos (1280) nd?

+3 pos (9.81) pos (5.17) pos (129) pos (1280) pos ++

3 Chemoluminescent microparticle immunoassay, Architect Chagas Assay, Abbott Laboratories, Germany (Positive result when unit > 1). This test is
used for blood donors screening at the blood transfusion center.

®) to g) cf. Table 1

doi:10.1371/journal.pntd.0003986.t002

contaminated transfusion occurred and one year after treatment completion, the child
remained asymptomatic, and parasite DNA was undetectable in blood samples by PCR (as
assessed in June 2015). He was still regularly receiving blood transfusion/manual partial
exchanges, which are the only option in sickle-cell patients waiting for curative bone marrow
transplant.

The contaminating donor was a 47-year-old male born in an endemic rural area near Santa
Vitoria in Brazil, where he lived until the age of 23 before moving to Sdo Paulo and then to Bel-
gium when he was about forty. Shortly after implementation of T. cruzi blood screening in Bel-
gium, he was found to be positive with four different serological assays that all remained
reactive in another sample obtained three months later (Table 2). A positive T cruzi PCR con-
firmed the possible disease activity and infectivity (Fig 1B). The donor was fully asymptomatic,
had no clinical sign of chronic Chagas disease, and did not report any history of Chagas disease
in his family, though he was aware of the risk of infection because of insecticide spraying per-
formed annually in his home in Santa Vitoria. Despite repeated requests by the blood bank ser-
vices that he see an infectious disease specialist, the infected donor has been unfortunately lost
to follow-up. The look-back procedure revealed that two other patients had received blood
products from the same infected donor. The first one was a 43-year-old woman who received
RBC within the care of extensive burns. She died one month later from the underlying pathol-
ogy, and no further evaluation of the Chagas status could be performed. The other recipient
was a 40-year-old man with HIV infection, a herpes virus 8-associated lymphoma, and Kapo-
si’s sarcoma. He received a pool of platelet concentrates prepared from six leuko-reduced
whole blood samples (one of which was from the infected donor) and was treated for pathogen
reduction with amotosalen and UVA (INTERCEPT, Cerus Europe BV, Netherlands). Such
treatment has been shown to efficiently inactivate T. cruzi [21], which is important because,
without treatment, parasites remain detectable at low level in platelet concentrates [22]. No evi-
dence of T. cruzi infection was found in this patient.

Case Discussion

We report here the first well-documented case of T. cruzi transmission in Belgium that was ret-
rospectively diagnosed thanks to the recent implementation of T. cruzi infection screening
among blood donors and a subsequent look-back procedure in our country. This is also the
first case, to our knowledge, of the administration of benznidazole treatment in a child chroni-
cally treated by hydroxyurea for sickle-cell disease.

In contrast to the situation in southern Europe, Chagas disease is often hardly considered or
assessed in most northern European countries, where the immigration flow from LA is much
more limited [13]. In Belgium, from Fall 2013 onward, the blood bank services decided to
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perform a broader serological screening for T. cruzi in all at-risk donors born in an endemic
country who were previously only temporary deferred from donation (see definitions above).
The screening procedure was similar to that which was implemented in several countries from
North America and Europe that face large immigration from LA [5,11,23-26]. The risk of Cha-
gas transmission after transfusion of blood products from an asymptomatic but 7. cruzi-
contaminated donor (as defined by positive serology or PCR) remains, however, poorly quanti-
fied [1]. According to a recent systematic review, only a few well-documented cases of transfu-
sion-related contamination have been described in non-endemic countries such as the United
States or Spain, where seroprevalence of T. cruzi infection among blood donors is relatively
high [24]. In Spain, Piron et al. reported that 0.62% of at-risk donors (i.e., having resided in an
endemic region, including Spanish travelers) were seropositive to T. cruzi [27]. Another study
in France found a prevalence of positive T. cruzi serology of 0.01% amongst at-risk screened
donors [23]. In addition, a Swiss study recently reported that about 15% of immigrants from
LA diagnosed with Chagas disease had already donated blood previously and that another 25%
expressed willingness to donate blood or an organ [28]. These observations well illustrate the
“ongoing” risk of Chagas transmission in all European countries that harbor exposed commu-
nities (even those that are limited in size) if blood or organ donations remain unscreened.
Whereas the efficacy and cost effectiveness of such a screening procedure remains to be thor-
oughly assessed in western Europe, our case highlights its importance, at least in clinical care.
A more proactive approach is also particularly relevant in an era when using aggressive immu-
nosuppressive therapies and subsequently resorting to blood transfusions is increasing. Of
note, in our case, T. cruzi transmission occurred through transfusion of red blood cell prepara-
tion, whereas most other reports have primarily incriminated platelet concentrates [1,11].
Additional control measures, such as pathogen reduction systems applicable to all blood com-
ponents, have to be further explored in order to reduce the continuous threats from Chagas
and other new emerging transmissible agents [29,30].

The administration of benznidazole therapy to a child chronically treated with hydroxyurea
for sickle-cell disease is another rather unique feature of our case report. After demonstrating
that T. cruzi infection in the child was still ongoing eight months after transfusion (suggesting
that he was evolving to an early chronic stage), a treatment with an antiparasitic drug was
required without delay. This was justified by the fact that, firstly, the success of treatment with
benznidazole or nifurtimox—the two currently available antiparasitic drugs that are active
against T. cruzi—is substantially higher if it is given during recent/acute infection rather than
during the chronic phase. In endemic areas, the success rate of etiological treatment is globally
estimated at about 80% when initiated during acute phase (within four months after infection),
50%-60% during recent chronic phase (after four months of infection in children 0-14 years),
or <50% during late chronic phase in any case >15 years of age [31,32]. Secondly, successful
treatment would limit the risk for this child to develop long-term severe cardiac or digestive
complications (estimated at 30%-40% in non-treated individuals [1]). Finally, the patient was
eligible for bone marrow transplantation to cure his sickle-cell disease, with a 17-40% risk of
serious Chagas reactivation in case of persistent active infection [33]. Risk of post-transplanta-
tion reactivation varies according to the type of transplant and has not been prospectively
quantified in the context of hematopoietic stem cell transplantation [34]. However, life-threat-
ening Chagas reactivation with involvement of the central nervous system has been reported in
such patients on several occasions, even in Europe [33,35]. Although the efficacy of both anti-
parasitic drugs against Chagas disease is reportedly similar, the drug currently provided by the
WHO in Europe, benznidazole, is preferred over nifurtimox because of very poor tolerance to
the latter. In a recent observational prospective study including 81 Bolivian adults treated with
nifurtimox in Switzerland, almost all patients experienced adverse events (7.4% defined as
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serious), which caused treatment discontinuation in 50% of the cohort [36]. Benznidazole is
usually better tolerated (with a treatment completion rate of about 85%) although side effects
are commonly described and include hypersensitivity-related rash (sometimes with angioe-
dema), gastro-intestinal intolerance, peripheral neuropathy (at the end of the treatment), or
myelosuppression [17,37]. Despite an extensive literature search, no information could be
retrieved on potential risks of combining benznidazole and hydroxyurea—both drugs that are
potentially associated with hematotoxicity. We therefore opted for a sequential use of these two
drugs when starting therapy. The child did not experience any adverse drug reaction during
the period of benznidazole monotherapy nor thereafter, when it was combined with hydroxy-
urea after reintroduction of this latter drug. The evolution was marked by a transient ischemic
attack for which a causative link with the short hydoxyurea interruption could not be
established.

In conclusion, the case reported here illustrates once again how complex the management
of T. cruzi infection can be. Even if rather infrequent, Chagas infection has to be considered,
even in European countries that host a lower population from LA, such as Belgium. Substantial
efforts are still necessary to increase clinicians’ awareness about the disease manifestations and
the risk of secondary transmission, as well as to improve the recognition of latent infection in
at-risk blood and organ donors and pregnant women.

Key Learning Points

« Chagas disease, due to the protozoon Trypanosoma cruzi, is still an important cause of
morbidity and mortality in some regions of Latin America, where it is endemic.

o Chagas disease is increasingly encountered in Europe, North America, and other non-
endemic countries due to immigration of asymptomatic and undiagnosed chronically
infected people from Latin America. In these countries, transmission may occur
through blood transfusion, organ transplantation, and congenitally.

« In some European countries where immigration of Latin American people is rather
limited, like Belgium, most physicians are not aware of the risk of T. cruzi secondary
transmission. Among other measures, it is important to set up a systematic screening
of at-risk blood donors for Chagas disease, even in such countries.

Efficient pathogen reduction systems applicable to all blood components, and not only
to platelet concentrates and plasma, should be explored to reduce the threat of con-
tracting Chagas and other emerging blood transmissible agents.

Treatment of Chagas disease with benznidazole was administered uneventfully to the
patient we reported here, who was a child also treated with hydroxyurea for sickle-cell
disease.
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