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TRANSEUSION COMPLICATIONS

Transfusion-acquired Trypanosoma cruzi infection

Carolyn Young, Phyllis Losikoff, Anjulika Chawla, Lewis Glasser, and Edwin Forman

BACKGROUND: A 3'/ryear-old girl with Stage 4 neuro-
blastoma received muitiple blood components and was
subsequently diagnosed with Chagas disease, which is
caused by Trypanosoma cruzi.

STUDY DESIGN AND METHODS: All blood donors of
the units that were transfused wera raquested to return
to the . collection facility for a blood sample to be tested
for antibodies to T. cruzi

RESULTS: One first-time donor was found to be posi-
tive for the presence of T, cruzi antibodies. This donor
was originally from Bolivia and immigrated to the United
States 17 years previously. She had not relurned to her -
native country since her emigration.

CONCLUSIONS: This Is the seventh reported case

of Chagas disease transmission by blood fransfusion
in the United States and Canada. Although this

would not be expected to occur in New England, it
did, and this case demonstrates the significance of the
immune status of patients as it relates to transfusion-
acquired infections, the impact of geographic mobility
in disease transmission, and the need for a licensed
screening test for Chagas disease for the US blood

~ supply.

From the Rhode Island Blood Center, Brown University, Hasbro
Children's Hospital of Rhode Island, and Rhode Island Hospital,
Providence, Rhode Tsland.

Address reprint requests to: Carolyn Young, Rhode Isiand
Blood Center, 405 Promenade Street, Providence, RI 02508;
e-mail: carolyn.young@ribe.org.

Received for publication june 21, 20086; revision received
August 9, 2006, and accepted August 11, 2006."

doi: 10.1111/].1537-2995.2006.01 147 X

TRANSPUSION 2007;47:540-544.

540 TRANSFUSION Volume 47, March 2007

CASE REPORT

3Y/;-year-old girl with Stage 4 neuroblastoma

presented 1o a teaching hospital with a tem-

perature of 40°C and neutropenia with a white

blood cell (WBC) count of 200 per pL and an
absolute neutrophil count of 120 per ;L. Her pulse was 124
bpm and her blood pressure was 75/48 mm#ig. Shehad an
unusual 2.5- to 3-cm erythematous macule on her left hip,
vulvar swelling, and evidence of a marrow biopsy per-
formed on her left iliac crest 1 month before admission.
She had no respiratory distress, headache, mental status
changes, vomiting, or diarthea. She complained of mild
abdominal pain consistent with her operative history.
Before her admission, she had completed five courses of
nonmyeloablative chemotherapy that had required plate-
let (PLT) support, and she had gross disease seen on
exploratory laparotomy performed 2 weeks previously.
Cne month before her admission she had undergone a
peripheral blood progenitor cell (PBPC) harvest. She
pever received these PBPCs.

A blood smear was performed due to the hospital
policy of performing a complete blood count with a
manual differential when a patient is neutropenic. The
technologist examining the slide noted some unusual
pazasites. The clinical pathologist, LG, reviewed the slide
and identified the parasites as frypomastigotes of Trypa-
nosoma cruzi, the organism that causes Chagas disease
{Fig. 1). The hospital blood bank physician reported
transiusion-associated Chagas disease to the blood
collecton physician and_ gave the unit numbers
transfused.

The patient was given 15 mg per kg per day nifar-
timox divided in three daily doses after T. cruzi was iden-
tified on the blood smear. The child's parasite load
dropped from 500,000 to 800 per 1L over the first 48 hours
of therapy, determined by a manual count with a2 hemocy-
tometer counting chamber, and became undetectable
after 14 days of treatment. T. cruzi antibody titer was posi-
tive 3 weeks after discharge at 1:64 and 3 months later
increased to 1:1024. Although the diagnosis was made by
jdentification of the parasite in the peripheral blood,
further testing by polymerase chain reaction (PCRj,
immunofluoreseent antibody assay antibody testing, and

* culture were performed for the purpose of following the

patient's response to treatment (Table 1). After discharge
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Fig. 1. Peripkeral blood smear showing a typical
trypanozome. The erganisms usually appear C- or U-shaped
with a centrally placed nucleus and 2 dollike kinetoplast at
the posterior end {Wright's staln; original magnification,
%500),

from the hospital she continued to receive chemotherapy
with topetecan and cyclophosphamide in 4- to 6-week
cycles. Nifurtimox was continued beyond the standard
3 months' course due te her compromised immune
status, An autelogous PRPC transplant was not performed
based on her gross disease burden and concemn about
further immunocompromise. Three years after the diag-
nosis of Chagas disease, the patient expired in December
2005 due to progression of her primary disease,

MATERIALS AND METHODS

Seventy-eight units of leukoreduced and irradiated PLT
concentrates and red cells (RBCs) had been transfused 1o
this patient. All 78 donors were asked to return to the
blood center for samples to be collected for testing for
antibodies to T cruzi performed by the Centers for
Disease Control (CDC). Individual dondr registration
records were reviewed. We found that one donor com-
pleted a Spanish registration form and one completed a
Portuguese registration form. The donor who had com-
pleted the Spanish registration form did not respond to
written requests in both English and Spanish to retuemn for
testing. Phone calls to the donor's home revealed that
the phone had been disconnected with no forwarding
information. Spanish-speaking staff were sent to her
home to obtain samples for testing because the medical
director thought that she was the most likely source of
transmission after reviewing all the donor registration
records and she had not returned to the blood center. The
CDC perfaormed an immunofluorescent antibody assay for
T, cruzi, which was positive at 1:256 on & sample that was
obtained about 12 weeks after donation. Consjgnees of
the RBCs and fresh-frozen plasma (FFP) were contacted.
The FFP had been discarded at the hospital approximately

1 week after its receipt due to issues unrelated to this case.
The recipient of the RBC unit was immunocompetent and
was contacted by the hospital. A blood smear was per-
formed that did not reveal any parasites. Antibody testing
was planned; however, the patient did not follow through.
He had a myocardial infarction in 2003. This recipient was
last seen at the hospital in June 2006.

Additional samples were acquired from the donor for
PCR testing on one subsequent occasion, approximately
14 weeks after donation, which was negative. PCR was
performed with primer pairs that amplify the minicircle
sequence, the flagellar protein locus, and the nuclear
repeat sequence.’? These additional samples were
acquired from the donor at her home with a blood center
staff member who had emigrated to the United States
from Bolivia and the blood center medical director, CY.
The donor's history was taken at the time these samples
were obtained, with his translation assistance, .

Of the 78 donors, 48 returned for testing. Forty-seven -
‘were negative, one was seropositive for T. cruzi as stated,
and 30 did not return for testing. Telephone screening for
travet history and vertical transmission ruled out any risk
for T. cruziin 20 of these donors. The remaining 10 donors
did not respond to letters and were not reachable by
phone. All transfused units had been leukoreduced before
storage and irradiated with 2500 cGy. :

implicated donor

The implicated donor was a 50-year-old, first-time donor
in the United States who came frorn Bolivia 17 years
earlier. She had donated once before over 20 years prior, in
Bolivia, as a directed donor for the child of a friend. She
had never returned to Bolivia or other endemic Chagas
disease areas. She had never beén diagnosed with Chagas
disease. When shown the picture of the reduviid bug, she
immediately recognized it and said she had seen many in
Bolivia. She recalled that she had been screened for
Chagas disease a few times in her childhood by visiting
health-care teams in her village and that the results had
been negative, Her travel history included trips to Para-
guay in her youth. Her medical history was not significant
for any symptoms of Chagas disease, except occasional
constipation, which she had attributed to her age and diet.
After the CDC results were obtained, the donor was fol-
lowed by her physician in consultation with the CDC. Her
PIT concentrate was transfused to the patient approxi-
maiely 6 weeks (September 4, 2002) before the child pre-

" sented with symptorns of fever and neutropenia (October

19, 2002) and was diagnosed with Chagas disease.

DISCUSSION

In endemic areas, that is, rural areas of Mexico and Central
and South America, T, cruzi is transmitied when mucous

Volume 47, March 2007 TRANSFUSION 541
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membranes are contaminated by feces of infected tri-
atomine bugs. Congenital infection by vertical transmis-
sion, transmission by blood transfusion, and organ
transplantation are well described modes of infection in
endemic areas. The acute illness, usually a childhood
illness, is mild with nonspecific symptoms; however, men-
ingoencephalitis and myocarditis can occur in the acute
stage of infection. Infected persons then enter an interme-
diate phase, which is generally asymptomatic and charac-
terized by elevated T cruzi titers and intermittent
parasiternia. Decades later 30 percent of those chronically
infected will develop cardiomyopathy or gastroiniestinal
manifestations such as megaesophagus or megacolon.
Patients with chronic 7T, cruzi infection who become
immunosuppressed may have a reactivation of acute
disease which can be more severe than in immunocom-
petent individuals.?

Despite a2 handful of cases of Chagas disease acquired
in the United States, the United States is not considered
endemic for T cruzi*® Millions of immigrants from
T. cruzi-endemic areas, however, live in the United States,
and it is estimated that 50,000 to 100,000 of these people
are chronically infected with 7. cruzi.® These chronically
infected individuals are a potential source of T cruzi
mansmission via blood transfusion or organ transplant.®
Because estimates for seroprevalence of T, cruzi antibod-
fes in selected US blood donor populations varies widely
and ranges from 0 to 4.9 percent, the risk for receiv-
ing a I cruzi-contaminated unit may be different
geographically®!! A conservative estimate of the nation-
wide risk for transfusion acquired Chagas disease suggests
that more than 600 potentially infectious components are
entering the US blood supply annually (D. Leiby, AABB
2004 meeting). This translates into many more possible
T. cruzi infections that are going undiagnosed in transfu-
sion recipients, even without 100 percent transmission.

The US Census Bureau reported that the US resident
population was 281,421,906 in 2000, Of this population,
Hispanics accounted for 12.5 percent, up from 9 percent

542 TRANSFUSION Volume 47, March 2607

in the 1990 census, making it the fastest
TABLE 1. Patient’s results for ¥. cruzi growing minority group in America. In
Date coflected” Peripheral blood Titert Cuiture PCR response to the growing Hispanic popu-
;” ese"k;ﬂ“"“ z"s‘ﬁh‘,’: "'fg:ﬁ"e ;"fﬁ;‘; 5?55";"9 ive lation in Rhode Island, the blood center
wael egafive : ot done sak pos o . .
4 weeks Negative 1:64 Negative Pasitive um-lated blood donor recruitment tar-
& weeks Negative 164 Negative Weak positive geting this group a few months pre-
}]2 weeks xgx""- ﬁg; Posttive ;g:hm‘:e ceding this case. Recruitment efforts
weeks gative : Positive 8 . . .
16 weaeks Negative 1:1024 Negative Negativa zfmluded translatmg_ the d?nor registra-
20 weeks Negafive Not dons Not done Negative tion record and predonation brochure
23 weeks Nat done Not done Negative Negative into Spanish, hiring Spanish-speaking
& months Not done 1:512 Negative Negativs 1 d adding Spanish t
3 years, 2 months Negative 1:32 Not done Negative personnel, and a g Rams 0 our
* Date of specimen collection recorded with respact to Initial presentation. automated phone answering iree. As a
+ Anfibody titers measured by indirect immunefluorescence performed by the CDC; a result of these efforts, our Hispanic
positive result is considered equal to or greater than 1:64, donor base increased. This individual
never gave blood in the United States

befare this donation and gave blood at a
blood drive targeted toward Hispanic donors. Although
New England would not be considered a high-risk area,
compared to Los Angeles, Texas, or possibly NewYork, our
donor, who resided in Rhode Island, was seropositive for
the presence of Chagas disease. Nationwide, the number
of Hispanic donors will likely increase as recruitment
efforts continue to focus on this growing population. In
fact, America's Blood Centers, an organization that con-
sists of more than 70 community blood centers, supports
a national recruitment program aimed at educating the
Hispanic community about donating bload.

Currently, based on donor surveys performed in six
regional blood centers, 2.5 percent of the donor popula-
tion were born in Chagas-endemic areas. This survey did
not ask whether the donor's mother was born in Chagas-
endemic areas so does not include the risk for congenital
infection (. Leiby, 2004 AABB Meeting).

It has been demonstrated that the majority of blood
donors seropositive for the presence of I. cruzi antibody
have. low-level parasiternia (i- Kirchhoff, University of
lowa, Iowa City, IA, personal communication). In this
case, the donor did not have detectable parasitemia when
tested by PCR by the CDC on a subsequent blood sample
obtained approximately 13 weeks after donatiorn. Addi-
tional blood samples at various intervals may have
detected parasitemia had theybéen collected. The patient
had no risk factor for Chagas disease, however, other than
blood transfusions, and further samples were not
obtained. We concluded that the donor's parasitemia
must have been intermittent or the parasite load below
the level of detection by PCR at the time the subsequent
sample was obtained, because no risk factor for Chagas
disease other than this transfusion was ever determined in
the patient.

Thiere is currently no licensed screening test for
Chagas disease for blood donations in the Unired States.
Current screening methods for the disease rely on the
dongr registration interview which asks whether a pro-
spective donor has ever had Chagas disease. Unlike travel
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orresidencein malarial-endemic areas, which mayimpose

a set deferral interval of 1 to 3 years, a previous diagnosis of
Chagas disease incurs an indefinite, that is, permanent,
deferral period. Currently, the only registration questions
regarding previous residence or travel that impose an
indefinite defeeral are related to new variant Creutzfeldt-
Jakob disease and HIV Group Q. Blood screening mamufac-
furers are working on implementing a screening test for
Chagas disease based on an antibody assay, and the con-
firmatory test will likely be another antibodytest like radio-
immune precipitation assay, rather than 2 PCR-based test,
which may not have the sensitivity required (L. Kirchhoff,
Unviersity of lowa, Iowa City, IA, personal communica-
tion). This may delay its launch, because it should be
licensed simultaneously to preveni the unnecessary defer-
ral of healthy blood donors who may have a false-reactive
screening test.

There have been six previously reported cases of
transfusion-acquired Chagas disease in the United States
and Canada, all of whom, including our patient, were
immunocompromised.*** The majority of these patients
suffered a fulminant course of acute Chagas disease. Only
one other reported case in addition to curs had an essen-
tially asymptomatic course.® _

At this time, the recipient of the RBCs from the same
blood donation may be in the indeterminate phase of
Chagas disease. In the vast majority of patients who have
Chagas disease with acute symptoms, the illness resolves
in 4 to 8 weeks without treatrnent, and then they enter the
indeterminate phase ofinfection that is characterized by a
lack of symptoms, undetectable parasitemias, but usually
detectable antibodies.”? In this patient, no acute symp-
toms were seen so detection of parasites by a blood smear
would not be expected. Unfortunately, samples for further
testing were recommended but not obtained due to the
patient not appearing for appointments.

In a recent Chagas disease study in Guadalajara, nine
recipients of blood from radioimmune precipitation
assay-positive donors provided blood samples for
follow-up testing, and four of the nine were radioimmune
precipitation assay-positive. Of the four, twao had received
whole blood, and two had received PIT transfusions.’® If
this recipient of the RBCs has indeterminate Chagas
disease, it will be the first incidence of RBCs-associated
Chagas disease in North America. Renewed efforts to
obtain a sample from this recipient for further study are
under way. Although there is a lack of consensus in
whether to treat indeterminate and chronie phase,
asymptomatic Chagas disease patients, in this patient, it
would be helpful given his history of cardicvascular
disease, to know whether he has Chagas disease at
minimum for the purpose of following his cardiac status.

Had our pediatric patient not been neutropenic, a
buffy-coat smear would not have heen performed and
T. cruzi may have been unrecognized. She never exhibited

symptoms of Chagas disease. By the same token, other
cases of transfusion-acguired 7T cruzi likely occur in
immunocompetent hosts and are not diagnosed due to
the mildness and even asymptomatic nature of some
acute Chagas disease.

In five of the six previously reported cases of

transfusion-acquired T cruzf, the donor was from a

country where I cruzi is endemic, This is also the pattern
in our case. All of the donors were asymptomatic at the
time of blood donation and none of the donors knew they
had Chagas disease. In fve of the six previous cases, a PLT
transfusion was implicated which was also the source of
infection in our patient,'*'® PLT concentrates are prepared
under centrifugation conditions that concentrate T, cruzi
and are also stored under conditions that favor parasiie
survival (20-24°C; shelf life of 5 days, in enriched plasma).

* Also, although the component in our case was irradiated

with 2500 ¢Gy and leukoreduced (WBC count, <8.3 x 10%)
before storage, transmission stll occurred, Therefore,
standard-dose irradiation of blood components and
prestorage leukoreduction do not eliminate I cruzi,

In one of the six previous cases, neither a specific
denor nor a specific unit of blood or blood component was
ever found to be the source of the Chagas disease infec-
tion.® In that case, an immunosuppressed 59-year-old
woman with metastatic cancer developed acute and fatal
Chagas disease. She had received numerous transfusions
butan infected donorwasneveridentified. Inthat case, her
infection was assumed to be acquired from transfusion ofa
contaminated blood product. Our case would have fol-

o

lowed a similar course of assuming that the patient

acquired Chagas disease from a blood transfusion without
identifying a donor, if staff had not been sent to obtain
samples from the implicated donor's home, Immunocom-
promised patients may receive many transfusions, and the
investigation of these cases is dependent on the willing-
ness of donors to return for testing or the ability and
resources of blood centeis to go to the doners’ homes or
workplaces to obtain follow-up samples.

In conclusion, our patient is the youngest reported
patient in a case of transfusion-acquired T. cruzi infection
to date in the United States, Although this is only the
seventh reported case of transfusion-acquired Chagas
disease in the United States and Canada, the low numbers
of reported cases may be due to the immunocompetent
status of the majority of transfusion recipients. There may
be many unreported cases of Chagas disease in immuno-
competent individuals who are asymptomatic. As men-
tioned previously, the incidence of seropositive donors
may vary region ta region, but the number of potentiaily
infectious components annually reaching the blood
supply nationwide may be in the thousands. This case
lends support to the view that Chagas disease must be
recagnized as a threat to the US blood supply. Neither
leukoreduction nor irradiation at 2500 cGy prevent trans-
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mission of Chagas disease by blood transfusion. A
licensed assay is needed to aid in preventing the potential
spread of T. cruzi to both immunacompromised as well as
immunocompetent transfusion recipients.

*Subsequent to this manuscript submission, the FDA
licensed an antibody test for T cruzi on December 13,
2006. Confirmatory testing has not been licensed.
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A case of Plasmodium vivax malaria was diagnosed in Corsica in August 2006, This is the first case of
autochthonous transmission of malaria to be reported in the region since 1972 {1]. Malaria is a notifiable
disease in mainland France (including the Mediterranean island of Corsica). Rare cases of malaria have been
observed after bites from infected mosquitoes that had been imported from endemic areas inte airports and sea
ports or by transmission via contaminated blood transfusion or tissue grafts [2, 3, 4]. Corsica was endemic for
malaria before 1953 and from 1965 to 1971. Because the Anopheles mosquitces in Corsica may still have
vectorial competencies for P. vivax [6], antivectorial measures {eradication of mosquitoes) are still taken. A
small number of imported cases from endemic zones are reported in Corsica each year [1].

Epidemiological and entomological investigations were carried out into the case in August 2006. The patient,
Patient Y, was a 59 year old man from southeast France who had stayed in Porto, a département of South
Corsica, from early to mid summer 2006. At the beginning of August, he developed a fever and gastrointestinal
symptoms, and after several days of illness, he was admitted to hospital. Malaria was suspected because of
thrombocytopaenia (40 000 platelets/mm3). The diagnosis was made three days after admission and the
patient was treated for acute P, vivax malaria and recovered. The patient had never travelled in endemic
malaria areas and had not been inside any airport for at least 10 years. He had travelled to Corsica by ship from
mainiand France and had then travelled overland to the Porto area. '

Possible link to earlier case of imported malaria?

Further epidemiological investigations found that another recent case of P. vivax infection had been reported in
the Porto area. Patient X, who had previously visited southeast and southwest Madagascar, arrived in France at
the end of June. He then travelled to Corsica, and stayed in Porto for two weeks at the beginning of July. After a
week in Corsica, he developed a fever and was admitted to hospital a week [ater, where the diagnosis of P.
vivax malaria was made. He was treated and recovered fully, then returned to Porto where he stayed until 1
August. Both cases of P. vivax infection were confirmed by the French national reference centre for mataria.

A_retrospective epidemiological investigation undertaken from 1 June to 4 September 2006 by medical
i(l,iratories in Corsica, did not find any other P. vivax malaria cases that would suggest further circulation of
the parasite in Corsica. So far, excluding the two P. vivax cases in Porto, only four imported malaria cases (one
P. ovale and three P. falciparum) were detected in Corsica during the summer of 2006, This is within the
expected range based on avallable data from previous years. From 4 to 20 September 2006, prospective active
surveillance found no other autochthonous malaria cases,

Discussion

Madagascar is known to be an endemic country for P, falciparum and P. vivax [7]. The details of the imported
case from Madagascar with onset in July, and of the case with onset in August, caused by the same species (P.
vivax) and in the same place (Porto), in a patient with no travel to endemic areas suggests autochthonous
transmission by local Anopheles mosquitoes [8,9]. :

This hypothesis was supported by the results of the initial entomological investigations in the Porto area, which
found a mosquito breeding ground albeit with low numbers of Anopheles mosquitoes, in a fountain on 27 July
2006. The breeding ground was treated the same day using larvicide to eradicate the mosquito colony. An
entomological investigation around the home of the Patient Y in southeast France at the beginning of
September, did not find any Anopheles mosquitoes, but could not completely rule out the presence of this
mosquito in May and June.

Cenclusion

This autochthonous P. vivax malaria transmission on Corsica in August 2006, probably via the bite of a local
Anopheles mosquito infected with P. vivax from a patient who had acquired infection in Madagascar, appears to
have been unigue because studies did not find other aut§chthonous malaria cases between 1 June and 20
September 2006,



