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The high mortality rates among patients waiting
for liver transplantation has motivated the use of
‘marginal livers’, among which are included livers from
deceased donors serologically positive for Chagas dis-
ease (CD). The present work describes the outcome
of orthotopic liver transplantation in six patients with
severe liver disease (Child Pugh C), with livers from
donors serologically positive for CD. Transplantations
were performed from November 2000 to January 2005,
and the patients received prophylactic treatment with
benznidazole for 60 days, as a recommended by the
Brazilian Consensus in Chagas Disease. The transplan-
tation procedures presented no technical problems,
and all the patients were discharged from hospital.
Five of them did not present side effects demanding
interruption of the prophylactic treatment. Four of the
patients were clinically well over 1 year after transplan-
tation (mean follow-up of 42.1 months), with negative
serological results for CD. Two patients died, one of
them 6 months post surgery of sepsis due to biliary
complication and other one due to pulmonary (tuber-
culosis) complications. They were both serologically
negative for CD. These results suggest that liver trans-
plantation from CD donors, followed by benznidazole
prophylactic treatment, is an important therapeutic al-
ternative for severe liver disease.
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Introduction
In Sao Paulo, Brazil, the waiting time for orthotopic liver

transplantation (OLT) in 2004 was in average 32 months
(1). The resulting high mortality rate among patients in wait-
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ing lists, added to the occurrence of clinical complications
demanding multiple hospitalizations and resulting in high
medical-social costs, motivated the use of ‘marginal livers'
in our service (CETEFI—Hospital Beneficéncia Portuguesa
de Séo Paulo). Livers from deceased donors serologically
positive for Chagas disease (CD) were included in this cat-
egory.

CD is a systemic infection caused by the parasite Try-
panosoma cruzi, which affects mainly the heart and the
digestive system (2). It is transmitted by contact with the
vector (a triatomine insect) or by blood or blood derivatives
transfusion, and is endemic in regions of Central and South
America where around 16 or 18 million people are infected
(3). The acute phase of CD is characterized by high parasite
load. Affected individuals may be asymptomatic or present
fever, skin manifestations (chagoma), hepatosplenomegaly
and myocarditis. Clinical and parasite symptoms progres-
sively decrease, due to therapy or to the host's immune
response, and serologic tests are of fundamental impor-
tance for diagnosis (4).

The increasing shortness of organs for transplantation has
stimulated the use of organs from donors with transmis-
sible infectious diseases. Livers from donors with posi-
tive CD serology may be accepted when the death risk
of the receptor during the waiting time is high (5). Other
organs have also been transplanted from CD donors. The
use of kidneys, for instance, has been suggested, followed
by a careful postoperative control and treating patients
with patent parasitemia or clinical signs of the disease
(6). Souza et al. recently described nine cases of kidney
transplantation from serologically positive donors to neg-
ative receptors. Immediately after surgery and during the
next 14 days, all patients were treated with benznidazole
(5 mg/kg/day), and none of them developed acute disease
or presented seroconversion (7).

Successful cases of heart transplantation to patients with
heart disease due to CD were performed in Brazil in 1996
(8). The patients received prophylactic treatment with ben-
znidazole during the first 60 postoperative days, to avoid
reactivation of CD.

The present work describes the outcome of OLT in six
cases in which the donors were serologically positive for
CD. The patients received prophylactic treatment with ben-
znidazole for 60 days.



Table 1: Characteristics of patients transplanted with livers from donors serologically positive for CD

Livers from Chagas Disease Deceased Donors

Base Child  Immunosuppressive
Age Sex disease pugh treatment Prophylactic treatment  Serological test Follow-up  Course
46 M HepatitisC  C Cyclosporine, Oral Serum 17 Alive
MMF and administration hemagglutination months
corticosteroids of 200 mg and enzyme
(blood level benznidazole immunoassay
between 100 and every 12 hours
150 ng/mL for the for 60 days
the first 3 months)
54 M Hepatitis C  C Cyclosporine, Oral TESE-blot 59 Alive
MMF and administration assay) months
corticosteroids of 200 mg
(blood level benznidazole
between 100 and every 12 hours
150 ng/mL for the for 60 days
first 3 months) Alive
39 M Primary C Tacrolimus, MMF Oral TESE-blot 23
sclerosing and corticosteroids administration assay months
cholanghitis (blood level of 200 mg
between 100 and benznidazole
150 ng/mL for the every 12 hours
first 3 months) for 60 days
47 F Primary C Tacrolimus, MMF Oral TESE-blot 79 Alive
biliary and corticosteroids administration assay months
cholanghitis (blood level of 200 mg
between 100 and benznidazole
150 ng/mL for the every 12 hours
first 3 months) for 60 days
42 M Alcohol C Tacrolimus, MMF Oral Not tested 3 Died of
liver and corticosteroids administration months sepsis, 103
cirrhosis (blood level of 200 mg days (arterial
between 100 and benznidazole thrombosis)
150 ng/mL for the every 12 hours
first 3 months) for 60 days
47 M Deficiency C Tacrolimus, MMF Oral Not tested 4 Died of
of alfa-1- and corticosteroids administration months pulmonary
trypsin (blood level of 200 mg tuberculosis

between 100 and
150 ng/mL for the
first 3 months)

benznidazole
every 12 hours
for 7 days

Materials and Methods

Liver transplantation, with preservation of the vena cava, was performed in
six patients (five men and one woman), with mean age of 46 years, during
the period between November 2000 and January 2005. Characteristics of
the patients, treatment and other parameters are presented in Table 1.

The patients presented severe liver disease and were classified as Child
Pugh C. Aetiology included liver cirrhosis due to HCV in two cases, whereas
the remaining cases were due to primary biliary cirrhosis, alcohol liver cir-
rhosis, primary sclerosing cholanghitis and deficiency of alfa-1-trypsin.

Deceased donors were serologically positive for CD, as assessed by two dif-
ferentassays (ELISA and serum hemagglutination). All patients had negative
serology for CD when transplantations were performed. Oral administration
of 200 mg benznidazole every 12 h for 60 days was used for postoperative
CD-specific prophylaxis, according to recommendation from Brazilian Health
Authorities (4).

The postoperative follow up included the analysis of serum antibodies
and parasitemia, 3 and 6 months after transplantation. The parasite was
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searched for in peripheral blood. The diagnosis of reactivation of CD was
considered when the parasite was detected in blood or tissues surrounded
by inflammation, in association with symptoms or signs attributable to in-
fection by T. cruzi. One year after surgery, asymptomatic patients were
analyzed by serum hemagglutination and enzyme immunoassay, or by the
TESE-blot assay for anti-Tc antibodies (IgG and IgM).

The immunosuppressive treatment of patients with hepatitis C included
administration of Cyclosporine, adjusted to a blood level between 100 and
150 ng/mL for the first 3 months posttransplant. The other patients were
treated with Tacrolimus adjusted to a blood level of 7-10 ng/mL. Mycophe-
nolate mofetil (MMF) and corticosteroids, in conventional doses, were also
administered. Acute cell rejection, confirmed by liver biopsy, would be
treated by corticoid pulse therapy in more severe cases, and by adjustment
of inhibitory levels of calcineurin and MMF in other cases.

All patients signed informed consent for transplantation with a liver sero-
logically positive for CD and for participation in the study. They were aware
of the prophylactic treatment received and risk of transmission of the
disease.
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Results

Transplantation procedures presented no technical prob-
lems, and the patients were discharged from hospital. Five
of them did not present any kind of complications that de-
mand interruption of the benznidazole prophylactic treat-
ment. The sixth patient presented persistent temperature
over 37.5°C, severe anemia and pneumonia on the first
week after transplantation, receiving intensive therapy. He
also developed gastric paresis, possibly secondary to sep-
sis, so that the benznidazole treatment was interrupted
from the eighth posoperative day on. The patient was
discharged 2 months after transplantation, but 4 months
later had another pneumonic episode with sepsis. Par-
asitemia analyses did not show evidence of CD. Thora-
coscopy was indicated, and pleural biopsy allowed diagno-
sis of pulmonary tuberculosis. The patient died in a short
period, despite receiving specific therapy.

A second patient presented complications, and was read-
mitted 2 months after transplantation with high level of
cholestatic enzymes and fever. Cholangiography showed
irregularity of the entire biliary tree, secondary to a throm-
bosis of the hepatic artery. Due to a general health deteri-
oration secondary to cholangitis, there was no time for a
liver retransplantation, since the Brazilian legislation gives
priority to patients with arterial thrombosis diagnosed only
on the first postoperative month. The patient died of sep-
sis 103 days after surgery, and analysis of parasitemia had
negative results for CD.

No acute cellular rejection was observed in any of the pa-
tients, and four of the patients survived for over 1 year and
were clinically well at the last examination, with 17, 23, 59
and 78 months after transplantation. In all cases, analyses
for CD had negative results.

Discussion

Brazil is presently one the countries with larger numbers
of liver transplantations per year. In 2005, 956 transplanta-
tions were performed (9). The increased use of OLT, how-
ever, resulted as already reported in other countries in an
exponential increase in the number of candidates for liver
transplantation, and a shortage of available organs. Large
waiting lists were thus created, resulting in high mortality
indices among patients with terminal liver disease who do
not receive a new organ in time.

Transfusional transmission of CD was formally mentioned
by Emmanuel Dias as a possible and important public
health problem in the Americas (10). In a classical study per-
formed in Argentina, the theoretical risk of infection with
one transfusion of 500 mL blood from a person with CD
was established as between 12.5% and 25% (11).
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In Brazil, around two million individuals are estimated to
have the asymptomatic or the usual form of CD (2). Blood
from patients with CD is not usually employed in transfu-
sion, due to the risk of transmission of the disease. The
Brazilian legislation does not allow the use of livers from
patients with any kind of infectious disease without signed
authorization from the receptor, so that organs from CD
individuals are not in general used for transplantation. Re-
cipients of organs and tissues, in addition, have decreased
potential to respond to infectious agents due to the im-
munosuppressive treatment. The severity of infection is
also dependent on other factors, such as the intrinsic vir-
ulence of the microorganism, magnitude of the infectious
process and susceptibility of the patient. The infected indi-
vidual may develop acute disease or remain asymptomatic
for years, a state in which patients with CD seem to remain
for life (2).

The development of CD due to transplantation of a solid
organ was first described by Chocair et al. in 1981 (12). In
1993, two cases of acute disease after kidney transplanta-
tion were reported in Brazil (13,14). The concern with the
existence of the disease in potential donors was stressed
after 2001, when transmission of CD to three recipients of
organs from the same donor was reported (15). The indi-
viduals developed the disease in the postoperative period,
and two of them died, one due to secondary complications
of acute CD.

The two drugs used for CD, nifurtimox and benznidazole,
often cause severe side effects, must be used for long pe-
riods, and are ineffective against chronic infection. In acute
disease the drugs are effective in reducing the duration and
severity of infection but cure is achieved in only about 70%
of the cases. In the chronic phase, although parasitemia
may disappear in up to 70% of the cases treatment does
not alter the serological reaction, cardiac function or pro-
gression of the disease (16).

The use of prophylactic treatment in these situations is con-
troversial. In a multicentric study, 117 CD patients submit-
ted to heart transplants did not receive prophylactic ther-
apy. Although the number of patients needing treatment
was not described, 0.3% of them died because of the dis-
ease (17). In another study, 16 non-Chagasic patients were
transplanted with kidneys from CD donors. Prophylactic
treatment was not administered, and CD was transmitted
10 3(18.7%) of the receipients, who developed the disease
during the first 6 months after transplantation and needed
treatment (6).

Barcan et al. reported the development of anti-T. cruzi sero-
logical reaction, on the 84th postoperative day, in a patient
receiving a liver from a donor with CD and who did not
receive prophylactic treatment (18). The patient was suc-
cessfully treated with benznidazole, but the authors con-
cluded that the use of organs from CD individuals should
be restricted to emergency situations.
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Other studies recommend the prophylactic use of ben-
znidazole. In one of these studies, nine patients were trans-
planted with kidneys from CD donors and received ben-
znidazole prophylactic treatment. No case of CD was ob-
served among the recipients, in a follow-up of 10 years
(7).

A study performed with the support of the Brazilian Health
Ministry in 2005 concluded that prophylactic treatment
should be given soon after transplantation, in cases where
noninfected patients receive organs from infected donors
(4). In the present work, we followed these guidelines and
administered prophylactic treatment to all the patients.

Most experts concur that treatment should be attempted
in all . cruzi-infected patients regardless of clinical status
or time of infection. Benznidazole, which is usually avail-
able in Brazil, is given as 5 mg/kg/day in divided doses for
60 days. Its side effects include granulocytopenia, rash and
peripheral neuropathy. Another drug that can be used is ni-
furtimox that is given orally, in daily doses of 8-10 mg/kg
in four divided doses after meals, for 90-120 days. It gen-
erally produces gastrointestinal complaints, weight loss,
tremors and peripheral neuropathym (19).

Intolerance to benznidazole was observed in one of the
patients included in the present study. Since he developed
lung complications and was in the intensive care unit, gas-
tric intolerance could have different causes, and it is diffi-
cult to determine if it was due to the use of benznidazole.
The drug was well accepted by the remaining patients, and
none of them presented serological evidence of infection
after the surgery, in spite of the severity of their clinical
condition (Child Pugh C) and of the immunosuppressive
treatment.

CD is usually diagnosed by parasitologic and serologic
methods. In the acute stage, the organism may be found
as motile trypanosomes in anticoagulated blood (20),
as Giemsa-stained trypanosomes in anticoagulated blood
used to prepare thin and thick or buffy coat films (21), or
by blood culture or animal inoculation (16). Occasionally,
amastigotes can be found in tissue aspirates or biopsies of
chagomas or lymph nodes at direct examination, staining
or culture. In the chronic stage, however, the organism is
rarely found directly but may be detected by culture, an-
imal inoculation or xenodiagnosis. Culture in appropriate
media is kept for 30 days, and animal inoculation is done in
3-to 10-day-old laboratory mice or rats (20). In most of the
cases, adequate culture conditions take too long to provide
the results needed for diagnosis.

Several highly sensitive IgG serologic tests [hemagglu-
tination inhibition, complement fixation, enzyme-linked
immunosorbent assay (ELISA), immunofluorescence,
Western blot and others] are routinely used and are of pre-
sumptive value when positive. However, two or three of
these tests should be done because both false-negative
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(including some cases of depressed immune response)
and false-positive tests are common. For the ELISA and
immunofluorecense tests, sensitivity is 93-98% and speci-
ficity is 99%. Antibodies of the IgM class are elevated early
in the acute stage but are replaced by IgG antibodies as the
disease progresses. Maximum titers are reached in 3-4
months, thereafter titers may remain positive at a low level
for life. In chronic infections when serologic tests are neg-
ative, DNA methods sometimes allow diagnosis. These
tests may also prove useful in assessing effectiveness
of therapy (clearance of parasites), whereas serologic test
does not (21). In this group of patients the follow-up was
done by hemagglutination inhibition, ELISA and antibodies
of IgM and IgG class, following the guidelines of literature
to increase the chance of a prompt diagnosis of serological
conversion. Cultures were not routinely performed, since
none of the patients presented any kind of serological re-
action, the method is time demanding and the association
of two or three different methods is usually enough for an
accurate diagnosis, particularly when patients are serolog-
ically examined immediately after transplantation.

It is important to note that seroconversion may be delayed
or absent in transplant recipients. Thus, the absence of se-
roconversion may not indicate the absence of disease. The
clinical success of transplanting Child Pugh C type recipi-
ents will justify the use of these donors, but it cannot be
stated that the recipients have no disease based on serol-
ogy alone.

Parasitemia was investigated 3 and 6 months after trans-
plantation. Results were negative, so that the follow-up
included only yearly clinical vigilance and serological test-
ing. Although Cyclosporine and Tacrolimus were used in
lower doses than recommended and pulse therapy was
avoided as much as possible, no acute cellular rejection
was observed in any of the patients. Other studies have
suggested the use of the lowest possible immunosuppres-
sive doses, to decrease the risk of reinfection. Bacal et al.
observed recidive of CD in up to 75% of patients receiving
heart transplantation, during the first year, related to the
doses of immunosuppressor used (22).

No reports were found in the literature of liver alteration
in CD patients. We observed that the prophylactic treat-
ment with benznidazole was well accepted and effective
in transplanted individuals. Taken as a whole, these results
suggest that, that in Brazil, where the incidence of CD is
high and mortality rates among patients waiting for OLT
reach high levels, the use of organs from CD donors for
selected patients, with increased risk of death while wait-
ing for a liver, is an important alternative to be considered.
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