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Background

Toxoplasma gondii has been recognized as a potential

donor-to-host transmission infection after solid organ

transplantation and the diagnosis of toxoplasmosis is

usually made after the first month post-transplantation

[1–3]. However, this disease occurs mainly in seronegative

heart transplant recipients from seropositive donors, as

the myocardium is one of the sites were cysts are located

[4,5]. Toxoplasmosis transmitted from the donor has also

been described after liver and renal transplantation,

although is much more infrequent [6].

It has been suggested that administering routinely tri-

methoprim–sulfamethoxazole (TMP-SMX) prophylaxis

for Pneumocystis jirovecii may be enough for preventing

donor-to-host transmission of T. gondii after solid organ

transplantation in areas with low prevalence of toxo-

plasma infection [7]. However, the strategy for preventing

toxoplasmosis in donor/recipient serology mismatch for

nonheart solid organ transplantation in areas of high

seroprevalence of toxoplasma remains undetermined.

Herein we report two cases of primary T. gondii infec-

tion in two renal transplant recipients. In addition, a

review of the published cases of primary toxoplasmosis in

renal transplant recipients was performed.

Case 1

A 39-year-old male patient, with end stage renal failure

caused by focal segmental glomerulosclerosis, underwent

Keywords

primary infection, renal transplantation,

toxoplasmosis, trimethoprim–

sulfamethoxazole.

Correspondence

Dr Asuncion Moreno, Service of Infectious

Diseases, Villarroel 170, 08036 Barcelona,

Spain. Tel.: +34932275586; fax:

+34934514438; e-mail: amoreno@clinic.ub.es

Received: 22 July 2010

Revision requested: 13 August 2010

Accepted: 22 September 2010

Published online: 19 October 2010

doi:10.1111/j.1432-2277.2010.01173.x

Summary

Toxoplasmosis after solid organ transplantation is a complication associated

with high morbidity and mortality. Universal prophylaxis with trimethoprim–

sulfamethoxazole (TMP-SMX) is effective to prevent post-transplant toxo-

plasmosis. We report two cases of renal transplant recipients with negative

antibodies against Toxoplasma gondii pretransplant who developed toxoplasmo-

sis after TMP-SMX discontinuation. We have also performed a review of

published cases of primary toxoplasmosis after renal transplantation. Of 20

cases reviewed, 11 were male and the mean age was 37.8 years (SD = 13.8).

Donor serology for T. gondii was determined in 15 donors, two of them (13%)

with negative immunoglobulin (Ig)G and four (27%) with positive IgG and

IgM antibodies. Fever was present in 85% of primary toxoplasmosis and hema-

tologic abnormalities were observed in 69% of the cases. Ten patients died

(50%). All patients with fatal outcomes had clinical evidence of toxoplasmosis

during the early post-transplant period (first 90 days), while no patient with

late toxoplasmosis died (P = 0.003). Primary toxoplasmosis is associated with

high mortality rates and TMP-SMX prophylaxis can delay the onset of symp-

toms resulting in an improvement of prognosis.
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kidney transplantation from cadaveric donor in June

2008. The postoperatory period was uneventful and no

acute rejection episodes occurred. Pneumocystis jirovecii

prophylaxis with (TMP-SMX) was administered as proto-

col up to 6 months post-transplantation. Immunosup-

pression consisted of Janus kinase 3 (JAK-3) inhibitor

monotherapy.

Two months after transplantation, the patient was

readmitted because of anemia, requiring a blood transfu-

sion. Immunosuppressive regimen was switched to tacrol-

imus plus mofetil mycophenolate (MMF). The bone

marrow aspirate was normal and anemia was considered

to be an adverse effect of JAK-3 treatment [8].

Eight months after transplantation, he reported flu-

like symptoms with headache and nonproductive cough.

Shortly afterwards, he was admitted to the hospital with

a 38 �C fever, moderate renal failure and cough. Physical

examination showed no further abnormalities. The

serum creatinin was 2.43 mg/dl, lactate dehydrogenase

599 U/l, C-reactive protein 5 g/l. There was a mild leu-

kopenia (3000 cells/mm3) with normal thrombocyte

count and 132 g/l hemoglobin. Although his clinical

condition was good during hospitalization, he remained

febrile.

A chest X-ray showed slight bilateral interstitial infil-

trates. He received empirical treatment with broad-spec-

trum antibiotics including levofloxacin (500 mg/day) and

high-doses of intravenous TMP-SMX (160/800 mg/8 h).

Cultures of bronchoalveolar lavage fluid (BAL) for fungi,

bacteria and viruses and stains for P. jirovecii were nega-

tive, therefore TMP-SMX was discontinued after 3 days.

DNA amplification of respiratory viral pathogens and

cytomegalovirus pp65 antigenemia in BAL were both neg-

ative.

He remained febrile for four additional weeks. Toxo-

plasmosis was suspected because of serologic mismatch

between donor and recipient (D+/R)). Serum immuno-

globulin (Ig)M antibodies against T. gondii 1 month after

admission were positive with negative IgG antibodies.

Pyrimethamine at a dose of 75 mg/day (loading dose

100 mg) and sulfadiazine at a dose of 1 g four times daily

was started and 2 days later the patient was afebrile. Cra-

nial CT scan and chest X-ray were both normal 1 week

after initiation of anti-toxoplasma treatment. The levels of

immunosuppressors remained within therapeutic ranges

with no modifications. This scheme was maintained for

six additional weeks and secondary prophylaxis with

TMP-SMX (160/800 mg three times a week) was adminis-

tered for three additional months. Toxoplasma gondii

antibodies seroconversion (negative IgM plus positive IgG

antibodies) was confirmed 1 month after the diagnosis.

The patient remained asymptomatic 1 year after trans-

plantation.

Case 2

A 57-year-old male patient with end-stage renal failure

caused by nephroangiosclerosis received a renal transplan-

tation from cadaveric donor in July 2008. The postopera-

tory period was uneventful and no acute rejection

episodes occurred. Immunosuppression consisted in anti-

lymphocyte globulins, tacrolimus and MMF at standard

doses. He had a negative serology for CMV and for

T. gondii (both IgG and IgM) but the donor had positive

IgG antibodies for both. Creatinine nadir was 1.5 mg/dl.

Pneumocystis jirovecii pneumonia prophylaxis with

TMP-SMX during 6 months post-transplantation and

prophylaxis for CMV with valganciclovir adjusted to renal

function (450 mg twice daily) for 3 months post-trans-

plantation were administered as protocol.

Five months after transplantation, he was readmitted

because of fever, leukopenia and high transaminases.

Qualitative DNA amplification for CMV in serum was

positive and intravenous ganciclovir was administered for

2 weeks with good clinical and virologic outcome.

One year after transplantation, the patient reported

2 months of fever with diaphoresis and weight loss. Chest

and abdominal computed tomography (CT) scan showed

enlarged retroperitoneal lymph nodes and an enlarged

spleen. The bone marrow biopsy showed no abnormalities.

The fever and the rest of symptoms disappeared without

specific treatment in 1 week and he was discharged.

Four months later, he was admitted again with a 38 �C

fever and diaphoresis. Physical examination showed no

relevant abnormalities and liver function tests were nor-

mal (AST 27 IU/l, ALT 26 U/l, alkaline phosphatase 295

U/l, GGT 134 IU/l, total bilirubin 0.6 mg/dl). Blood cul-

tures were negative. An abdominal CT scan showed

enlarged spleen without pathologic lymph nodes. A new

bone marrow biopsy showed no evidence of parasites.

Positron emission tomography was normal.

Toxoplasma gondii primary infection was confirmed by

serology. The patient had positive IgM antibodies with

negative IgG antibodies. Cranial magnetic resonance

imaging showed no abnormalities. The patient was trea-

ted with pyrimethamine 100 mg per day and sulphadi-

azine 1 g/6 h during 4 weeks. Two weeks after treatment

initiation, he was readmitted with pancitopenia (platelet

count 21 · 109, leukocyte count 1.5 · 10)9, hemoglobin

10.3 mg/dl) that was attributed to the treatment. For this

reason, treatment was switched to atovaquone 750 mg/

8 h with resolution of the hematologic abnormalities.

After 15 days of atovaquone, the dose was reduced to

750 mg/12 h and it was maintained for one additional

month. Two months after the diagnosis, IgG antibodies

against T. gondii became positive. After completing the

treatment, the patient remained asymptomatic.
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Methods

We have performed a systemic review via MEDLINE of

all published cases of toxoplasmosis after renal transplan-

tation. In the literature, a total of 42 kidney transplant

recipients have been described to develop toxoplasmosis

post-transplantation. Of these, 20 were either considered

reactivations of toxoplasmosis or the pretransplant serol-

ogy for toxoplasma of the recipient was unknown, as a

result these patients were excluded from this review. Two

recipients who were considered pediatric (age under

16 years) were also excluded. Finally, 20 kidney recipients

with primary toxoplasmosis post-transplantation (18 in

the literature and the present two cases) were analyzed.

Results

Table 1 shows the main features of the 20 reported cases

of primary toxoplasmosis after renal transplantation. Of

the 20 cases reviewed, 11 were male and the mean age

was 37.8 years (SD = 13.8). Donor serology for T. gondii

was available from 15 donors, two of them (13%) with

negative IgG and four (27%) with positive IgG and IgM

antibodies. In the literature, information regarding active

prophylaxis against toxoplasma was available for seven

recipients and none of them developed toxoplasmosis

under active prophylaxis. The median days of the onset

of symptoms after transplantation was 25 (interquartile

range 15.5–180 days), and six cases (30%) were diagnosed

after 3 months post-transplantation. Fever was present in

85% of cases of primary toxoplasmosis and clinical mani-

festations were varied. Hematologic abnormalities were

present in 69% of patients, predominating leukopenia

and thrombocytopenia. Ten patients died (50%). All

patients with fatal outcomes initiated the clinical manifes-

tation during the early post-transplant period (first

90 days), while no patient with late toxoplasmosis died

(P = 0.003).

Discussion

Although primary infection with T. gondii, mainly trans-

mitted from the donor, may be infrequent in renal trans-

plant recipients, the mortality of this complication is

high. In the published cases, mortality reaches 50% (10

deaths out of 20 cases). Thus, efforts to identify patients

at risk or to make an early diagnosis are required.

There were various clinical presentations of primary

toxoplasmosis in renal transplant recipients. Fever was the

most frequent clinical sign (85%), followed by pulmonary

affectation. In the radiographic images of T. gondii pneu-

monitis interstitial infiltrates were usually present. Neuro-

logic symptoms such as somnolence, confusion and

altered consciousness, seizures, headache, drowsiness and

lethargy were commonly unspecific.

The sources of infection in this series did not only

include the transmission through the graft. On the one

hand, two donors had negative serology for toxoplasma,

and on the other, thirty percent of patients had late toxo-

plasmosis suggesting an environmental source for the

acquisition of infection. There are different routes for

toxoplasmosis acquisition, being the most important one

the consumption of water or material contaminated with

cat feces and the ingestion of undercooked meat. Sero-

negative transplant recipients for toxoplasma must avoid

these sources of infection and physicians should warn

patients about these hygienic measures during all the

post-transplant period. It is also important to point out

that 4/15 (27%) donors with available serology for toxo-

plasma had positive IgM antibodies against T. gondii.

Seronegative recipients for toxoplasma should not receive

a graft from a donor with positive IgM antibodies for

toxoplasma as the risk to develop post-transplant toxo-

plasmosis may be high.

Prevention of primary toxoplasmosis after kidney

transplantation is controversial. One report suggests that

conventional doses of TMP-SMX for the prevention of

P. jirovecii pneumonia should be enough for the preven-

tion of toxoplasmosis in nonheart transplant recipients.

However, patients can develop the infection after prophy-

laxis discontinuation. One possibility is to give TMP-

SMX during the first 6 months post-transplantation in

recipients with negative antibodies against toxoplasma to

retard the onset of symptoms. Physicians should, there-

fore, be aware of the possibility of toxoplasmosis in the

case of compatible clinical symptoms after discontinua-

tion. In fact, our two patients developed clinical symp-

toms compatible with toxoplasmosis within 6 months

after the discontinuation of prophylaxis. In these cases,

TMP-SMX was efficacious to retard the onset of the

infection but not to prevent it. Moreover, all deaths

reported in the literature occurred in patients with early

toxoplasmosis, reinforcing the importance of giving

TMP-SMX post-transplantation in seronegative recipients

with close clinical and serologic monitoring until patients

reach the minimum net state of immunosuppression.

Diagnosis of primary toxoplasmosis is difficult and it

may be underestimated. In 6 of 18 published cases, the

final diagnosis was obtained at necropsy (30%), and none

of these six patients received any anti-toxoplasma drug.

In other review in noncardiac transplant recipients

including primary and reactivated toxoplasmosis, autopsy

and serology were the two most frequent ways to diag-

nose toxoplasmosis [25] because at that time molecular

diagnosis was not available. Toxoplasmosis can be

diagnosed by serology and direct methods. Primary
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toxoplasmosis can be diagnosed by the presence of posi-

tive IgM antibodies with compatible clinical symptoms in

a transplant patient with previous negative IgG antibodies

against T. gondii. However, serology is not useful in

patients with reactivated toxoplasmosis. Direct observa-

tion of tachyzoites in biopsy samples provides a definitive

diagnosis but the sensitivity is low. Polymerase chain

reaction (PCR) amplification of the 35-fold repetitive B1

gene for detection of T. gondii DNA in body fluids and

tissues has successfully been used to diagnose cerebral

and disseminated toxoplasmosis in AIDS patients [26].

PCR amplification in blood leads to sensitivities and spec-

ificities for diagnosis cerebral toxoplasmosis that can

reach 80% and 98%, respectively [9]. Other studies have

shown the utility of PCR amplification in brain tissue,

cerebrospinal fluid, vitreous and aqueous fluids and BAL

in patients with AIDS [27]. In renal transplant patients

with a high clinical suspicion of toxoplasmosis in which

serology is not useful to make a diagnosis, PCR amplifica-

tion of T. gondii DNA in blood as well as in other

affected tissues may be an optimal diagnostic strategy.

In conclusion, toxoplasmosis in seronegative renal

transplant recipients is a complication that may cause

important morbidity and mortality. Physicians must be

aware of this possibility and should apply preventive mea-

sures and make an early diagnosis in the case of compati-

ble symptoms.
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