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index case. The occurrence of new cases in the initially
affected area started to decrease a few days after vector
control measures were frst implemented. The infection
seemed to spread both by contiguity within the initially
affected villages and by jumping from place to place
within and from the initial outbreak area to the other
locations. A small dluster, caused by local trangmission,
was reported in the town of Cervia, where the infection
was probably introduced through population movement
from Castiglione, although passive ttansport of infected
mosquitoes cannot be ruled out completely.

The attack rate in Castiglione di Cervia—the most
affected village—was 5-4%, much lower than the 34%
reported in La Réunion.* This difference might be due to

arly intervention in Ialy, although the role of different
vackground vector density or climate-dependent vector
behaviour cannot be excluded. Moreover, we cannot rule
out under-reporting, which could have cccurred if our
surveillance system had a low sensitivity in the first
moath or if there was an excess of asymptomatic cases
cornpared with those found in La Réunion.” The attack
rates by sex and age, calculated for Castiglione di Cervia
and Castiglione di Ravenna, were stably low for people
under 40 years of age but tended to increase for older
ages, with the highest rates in the oldest group. Whether
this wend was due to behavioural factors leading to
differential exposure to mosquitoes or to biological
factors, implying a different host response with a
different proportion of asymptomatic cases, needs to be
investigated further.

The clinical course of the disease was fairly mild. The
case-fatality rate was less than 0- 5%, consistent with the
rate of one death per 1000 clinical cases reported in la
Réunion.* Almost all patients reported joint pain, which
was often severe and persistent, and which seems to be

rongly indicative of CHIKV disease. Similar findings

were reported in La Réunion,™ whereas alower proportion
of cases with joint pain (78%) was found in Malaysia
in 1998.% About half the patients presented with skin
rash, similar to previous findings.?

85% of the cases were confirmed by either serology or
PCR. No viral sequences were detected in 31 samples
collected more than 7 days after the onset of symptoms,
suggesting that the viraemic phase is fairly short, as
found in previous reports.®

Measures for controlling the population of A alhopictus
were implemented in all areas where cases were reported,
begirning on Aug I8. These measures included the use
of fast-acting insecticides {synergised pyrethrins) for
3 days consecutively, applied with a truck-mounted
atomiser in public spaces and a backpack mist blower in
private spaces. Antilarval measures, using formulations
of insect growth regulators and Buacillus thuringiensis var
israeliensis were also implemented. House-to-house
interventions were done to eliminate breeding places,
and community participation was encouraged. For each
suspected case of infection, these control measures were
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done within a radius of 100 m of the individual's
residence; for clusters, the control measures were done
within a 300-m radius of the most external case. Since
Sept 27, 2007—the date at which the present analysis was
censored—sporadic cases have continued to occur in
Ravenna; two small clusters outside Ravenna (in Cesena
and Rimini) have also been identified. Whether
transovarial transmission of CHIKV might result in a
reappeamance of the infection in spring, 2008, is being
considered carefully.

The occurrence of an cutbreak of CHIKY infection in a
country with 2 temperate climate emphasises that the
predicted globalisation of hurian beings and vectors”
has become a reality. To promptly identify new potential
threats that were previously restricted to tropical areas,
clinical and diagnostic capacities have to be developed in
countries with a temperate climate and in which vectors
of exotic diseases already circulate,
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Parasitological and Serological
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Chagas disease is endemic to Latin America, but human mi-
gration is extending its distribution. This report describes
the parasitological and serological course of disease in a
Spanish patient fatally infected via a blood product trans-
fusion, as well as the monitoring of the donor. Before un-
dergoing immunosuppression, multitransfused patients
should be screened for anti-Trypanosoma cruzi antibodies.

Chagas disease, or American trypanosomiasis, is endemic to
Latin America. However, the recent changes in human patterns
of migration have prompted the appearance of cases in areas
where the vector of the disease is not found [1, 2]. The natural
progress of infection involves an acute and a chronic phase. In
areas of endemicity both forms are seen, whereas in nonen-
demnic areas, the great majority of infections are diagnosed in
the chronic phase, although 70% of infected persons remain
asymptomatic. Despite technological advances, there is no ref-
erence standard laboratory technique for diagnosing Chagas
disease [3]. In the acute phase, parasitological diagnostic meth-
ods are the most reliable. However, in the chronic, phase there
may be little or no para{sitemia, and diagnosis is made mainly
on the basis of results of tests for anti-Trypanosoma cruzi an-
tibodies. In recent years, Spain has become one of the favorite
destination countries for South American emigrants. These cit-
izens achieve a good degree of social integration in Spain, and
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they often voluntarily and altruistically support blood donatibn
programs. Thus, since 2005, Spanish blood donation legislation
has required donors from Latin America to be serologically
screened for anti-T. cruzi antibodies (Royal Decree 1088/2005)
[4]. The present work describes the retrospective laboratory
evaluation of 2 Spanish patient with leukemia who died of
Chagas disease contracted via a transfusion with contaminated
blood, the retrospective study to identify the source of infection,
and the monitoring of the donor,

Methods and materials. Anti-T. cruzi antibodies were
sought in serum samples collected at different times before the
patient’s death; these samples were stored at —80°C in the
serum library of the Centro Nacional de Microbiclogia (Na-
tional Microbiology Center [Madrid]), Parasite DNA was also
sought in these samples, in CSF (also collected before death),
and in lung, kidney, and liver necropsy samples.

For the retrospective study, serum samples of 176 donors
whose blood derivatives had been transfused into the patient
were examined. Of these, 168 lived in Madrid (159 were of
Spanish origin, 1 was Brazilian, 1 was Ecuadorian, 2 were Co-
lombian, 3 were French, I was Polish, and 1 was German), 5
lived in Albacete (southeastern Spain), and 3 lived in Jaén
(southern Spain}. Samples belonging to all of the Madrid do-
nors were preserved at the serum library of the Centro de
Transfusion de Madrid (Madrid Transfusion Center); new sam-
ples were collected from the donors living in Albacete and Jaén
once they had been traced. Serum and blood samples were
collected from the infected blood donor to confirm the results
of the retrospective study and to monitor the development of
the infection after treatment.

Anti-T. cruzi antibodies were detected by the indirect im-
munofluorescent antibody test (TFAT) and by ELISA with mod-
ifications introduced by the Department of Parasitology at the
Centro Nacional de Microbiologia {5, 6]. T cruzi DNA was
detected by PCR with use of oligonudeotides 121-122 and
Tezl-Tcz2, which amplify the variable region of the kinetoplast
DNA minicircle (330 bp) and a repetitive sequence of satellite
DNA. (195 bp), respectively [7, 8]. All assays were performed
in duplicate with negative and positive controls,

Results. The Spanish patient was a 25-year-old man who
had a history of leukemia [9] that eventually required a cord
‘blood transplant; he received blood derivatives from at least
176 persons who donated blood at different transfusion centers.
In january 2005, 45 days after infection onset, the patient was
examined for fever of unknown origin. None of the infectious
agents that commonly cause this problem in this kind of patient
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Figure 1. Parasitological and serological changes according to the clinical status of the patient. The day the patient received the platelet concentrate
was defined as day 0. A, Changes in anti-Trypancsoma cruzi antibody levels according to indirect immunofluorescent antibody test {IFAT) and ELISA.
The last serum dilution with a positive {P) reaction is shown. 8 Presence of parasites as determined by microscopy and PCR. Lanes 8, 17, and 18,

- Negative controls, Lanes 8, 12 and Z0, Positive controls. Lanes 13—14. 15-16,and 17-18, Duplicate samples of I cruzi DNA amplified from kidney,

liver, and Jung tissues, respectively. The PCR results obtained using the ofigonucleotides 121-122 confirmed those obtained with Tezl—Tc22, Dotted

line, Threshold; 0D, optical density.

(lymphotropic viruses, exanthema-causing viruses, adenovi-
ruses, influenza virus, Mycoplasma preumoniae, or Toxoplasma
gondii, among others) were detected. After treatment with itra-
conazole, the symptoms receded, and the patient was assessed
and treated in preparation for cord blood transplantation as
described by Forés et al. [9]. In the first week of July 2005 (day
211 after infection onset), the Department of Parasitology at
the Centro Nacional de Micx-‘obiologia received several serum
and CSF samples obtained from the patient, as well as the
supernatants of cell cultures used in the identification of flag-
ellates by miicroscopy and in diagnostic tests. Microscopy re-
vealed the presence of trypamastigotes, and PCR identified
DNA of T. cruzi, indicating infection by this pathogen. Tests
for anti-T. cruzi antibodies, however, yielded negative results.

The patient died of multiorgan failure (day 212 after infec-
tion onset), and a retrospective evaluation was undertaken to
determine the source of infection. Patient serum samples that
were sent to the Centro Nacional de Microbiologia for the

diagnosis of problems other than Chagas disease and that were
preserved at our center’s serum library were analyzed by IFAT,
ELISA, and PCR (figure 1). PCR showed T. cruzi to have first
appeared in the patient’s serum 48 days after he received a- }
transfusion of platelets. IFAT and ELISA confirmed positive- -
seroconversion on day 159 after infection onset, followed by a
negative seroconversion on day 204 after infection onset.

At the same time, the donors whose blood products had
been given to the patient were screened for anti-T. cruzi an-
tibodies (figure 2A)'. This analysis ruled out all of the donors
from Albacete and Jaén and 167 of the donors from Madrid
as potential sources of infection. IFAT and ELISA yielded pos-
itive results for the remaining Madrid-based donor. This person
made a blood donation at the beginning of December 2004
(figure 2B); the patient received.a concentrate of platelets pre-
pared from this blood (day 0).

The donor was a 58-year-old woman originally from Alto
Parnaiba, in the Brazilian state of Maranh&o. She was asked to
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attend an appointment to confirm the results obtained in the
retrospective investigation. At that time, no parasites were de-
tected in her blood by PCR, She was then referred to the Trop-
ical Diseases Unit at the Hospital Carlos IH in Madrid, where
she underwent a clinical examination, chest radiography, elec-
tracardiography, and echocardiography, all of which yielded
normal results. No other signs or symptoms of interest were
noted except for constipation, which the donor had experienced
for some § years {defecation once every 2-3 days). On this
occasion {1 month after the first appointment), however, PCR
did detect parasites in the blood. In March 2006, treatment
with benznidazole (6 mg/kg/day) was begun, but this was sus-
pended after 24 days because of the appearance of intense head-
aches, meralgia paresthesica of the femorocutaneous nerve, and
generalized macular exanthema. No hematologic toxicity was
recorded, Following this treatment, test results for blood par-
asites remained negative, although anti—T. cruzi antibodies re-
mained detectable (figure 2B).

Discussion. Figure 1 shows that anti-T. cruzi antibodies
were detectable in the patient only before the start of the im-
munosuppressive protocol associated with the cord blood
transplant (day 159 after infection onset). In the absence of an
immune response, the parasites crossed the blood-brain barrier
and infected the nervous system, This was confirmed by the
presence of T. cruzi DNA in the CSF sample. Given the general
condition of the patient, treatment with benznidazole had no
immediate effect on the parasite load, although IFAT detected
a slight increase in the antibody titer (1/20).

The detection of T. eruzi in the necropsy samples agrees with
the systemic distribution of the parasite and the multiorgan
failure that caused the patient’s death. The kinetics of the an-
tibody titer can be explained in terms of an acute, recently
acquired infection. The detection of T. cruzi by PCR since Jan-

uary 2005 (day 48 after infection onset) agrees with the date
when the patient received the infected blood products. Thus,
the results of the parasitological and serological investigations
agree with the patient’s clinical signs and symptoms and suggest
that he was in the acute phase of Chagas disease. Acute trans-
fusional Chagas disease can last from 1 to 6 months after the
entry of the parasite [3].

The discrepant PCR results (1 positive and 1 negative) ob-
tained for the infected donor before benznidazole treatment
was begun agree with the low-level parasitemia typical of the
chronic phase of T. cruzi infection [10]. These results could
also be because the first analysis involved a 5-mL blood sample
and the second a 10-mL sample, When blood parasite con-
centrations are low, detection is more likely in larger blood
volumes [11]. Similarly, at blood donation units, collecting as
much as 450 mL of blood from donors increases the risk of
contamination with small numbers of parasites.

Although, for successful blood culturing and artificial xe-
nodiagnosis, it is recommended that blood samples be pro-
cessed within 4 h of collection to ensure parasite viability [12];
in the present case, the parasites remained viable over the entire
platelet conservation period, because the maintenance tem-
perature (22°C; range, 20°C-24°C) is close to that used for
culturing T. cruzi (25°C-27°C). The recipient’s immunode-
pression caused by his lenkemia and the immunosuppression
induced before cord blood transplantation appear to have been
of maximum importance in the development of the infection,
because the parasite caused no appreciable symptoms in the
donor. This highlights the role of the host immune system in
protection from and the development of infection. In immu-
nodepressed patients, infection may be severe and have fatal
consequences. It is therefore recommended that higher-risk or-
gan donors be screened for anti-T, cruzi antibodies, as should
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multitransfused candidates for transplantation—irrespective of
their origin—if they are to undergo immunosuppression
protocols.

It should be stressed that before October 2005, Spanish blood
donation legislation permanently excluded donors with Chagas
disease. It did not, however, contemplate the use of a reliable
screening test for the detection of healthy T. cruzi carriers. In
the present case, the donor did not know of her trypanosome
infection status, and no risks were detected during the pre-
donation assessment interview. Her blood donation was there-
fore accepted in December 2004. In contrast, the current leg-
istation (October 2005) outlines new technical requirements
for blood donation [4]) and establishes the use of a T cruzi
diagnostic assay to assess the eligibility of donors from areas
where Chagas disease is endemic, as well as those with risk
factors for infection. Under this legislation, the present donor
would have been excluded.

In Spain, the supply of bloed is a permanent problem, and
the Latin American population—~1.5 million residents—has
already became an important source of potential donors. A
preliminary T. cruzi seroprevalence survey of immigrants from
areas of endemicity returned positive estirnates of close to 1%
[13]. Because blood transfusion is the main route for T. cruzi
transmission in Spain, the new legislation guarantees the quality
of blood and blood component transfusions for recipients and
allows the inclusion of immigrants from the Americas in the
pool of potential blood donors.
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