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A urinary tract coinfection, caused by Encephalitozoon cuniculi genotype II and Enterocytozoon bieneusi genotype D, was identi-
fied in an HIV-seronegative renal transplant recipient kept under lifelong immunosuppression. To our knowledge, this is the
first report describing concurrent infection with these two microsporidia species in organ transplant recipients.

CASE REPORT

A39-year-old male patient with a history of arterial hyperten-
sion, hepatitis B, type 1 diabetes mellitus, and renal failure,

caused by diabetic nephropathy diagnosed in 2001, was subjected
to peritoneal dialysis starting in January 2003, but due to recurrent
peritonitis the patient started hemodialysis the year after. The pa-
tient underwent renal transplantation in March 2005 at the age of
31 years. The postoperative period was complicated by delayed
graft function (the patient required hemodialysis for 10 days). The
initial immunosuppressive regimen consisted of prednisone (20
mg/day), mycophenolate mofetil (MMF; 2.0 g/day), and tacroli-
mus (16 mg/day). An acute rejection episode (12.7 months after
transplantation) was treated with three 0.5-g methylprednisolone
pulses. Due to the poor tolerability of MMF causing diarrhea de-
spite the use of low doses, mycophenolate sodium (MPS; 1,080
mg/day) was included starting in February 2006.

The patient was admitted to the nephrology unit in April
2013 because of fever, diarrhea, nausea, and a decrease in urine
output. Immunosuppressive therapy before admission con-
sisted of prednisone (7.5 mg/day), MPS (720 mg/day), and
tacrolimus (1.5 mg/day). Laboratory examinations showed in-
creased levels of serum creatinine (2.1 mg/dl) and C-reactive
protein (CRP; 21.7 mg/liter), slightly elevated aspartate ami-
notransferase (71 U/liter), and gamma-glutamyl transferase
(78 U/liter). Apart from Candida albicans colonies observed in
stool samples, the tests for bacteria, viruses, and Clostridium diffi-
cile toxin were negative. The therapy of diarrhea included fluid
infusions, ciprofloxacin intravenously (800 mg/day), and nystatin
(1,500,000 U/day). MPS was withheld for 2 days, and then the
dose was reduced to 360 mg daily. The patient was discharged
afebrile, without clinical symptoms, with improvement in renal
function (serum creatinine level of 1.94 mg/dl) and normalized
CRP concentration (4.78 mg/liter).

During admission, both stool and urine specimens were exam-
ined for the presence of microsporidia by microscopic and molec-
ular methods. Microscopic analysis of Uvitex 2B and modified
trichrome-stained smears (1) showed the presence of microspo-
ridia spores in urine sediment (Fig. 1). Genus-specific nested-PCR
protocols amplifying the internal transcribed spacer (ITS) region
of Encephalitozoon spp. and Enterocytozoon bieneusi (2, 3) with
subsequent genotyping revealed the presence of Encephalitozoon

cuniculi genotype II and E. bieneusi genotype D in urine sediment.
Stool examination was negative for microsporidia.

During the ambulatory control in August 2013, the patient was
in good general condition, without symptoms of gastrointestinal
or urinary tract infection. Serum creatinine level was 1.94 mg/dl.
Control molecular examination of urine sediment showed the
presence of E. bieneusi genotype D but not E. cuniculi genotype II
DNA. Molecular examination of stool showed no microsporidial
DNA. However, serological examination (4) revealed specific
anti-E. cuniculi antibodies. Because of the inability to culture E.
bieneusi and the lack of a serologic assay, serum was not tested for
specific antibodies against this species.

Microsporidia are obligate, intracellular, opportunistic para-
sites infecting a wide range of invertebrate and vertebrate hosts,
including humans. Of 14 species belonging to 8 genera known to
infect humans, Enterocytozoon bieneusi, Encephalitozoon intestina-
lis, E. cuniculi, and Encephalitozoon hellem are the most common
ones. Interest in this group of parasites increased with the AIDS
pandemic onset in 1985, after microsporidiosis was recognized as
a cause of life-threatening disease in HIV-infected patients (5).
Recently, an increasing number of microsporidiosis cases in im-
munocompromised individuals other than HIV-infected pa-
tients, such as bone marrow and solid organ transplant recipients,
has been reported (6). In addition, recent studies have shown high
prevalence of unapparent microsporidial infection within the hu-
man population, including in otherwise healthy immunocompe-
tent individuals (7).

Both Encephalitozoon spp. and Enterocytozoon bieneusi are
ubiquitous pathogens primarily infecting enterocytes of their
host; hence, the common clinical manifestations are chronic diar-
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rhea with weight loss, fatigue, and fever. In immunocompromised
individuals, chronic diarrhea may lead to malabsorption and
wasting (6, 8). While E. bieneusi infection is considered to occur
mainly in the gastrointestinal tract and biliary tree, species of the
genus Encephalitozoon have been shown to disseminate, causing
central nervous system, ocular, respiratory, and urinary tract in-
fections (5, 6, 8, 9). Because of various susceptibilities of these
pathogens for drugs, infections caused by Encephalitozoon spp.
and E. bieneusi require different medical treatment: albendazole
and fumagillin, respectively (5).

In the present study, we detected for the first time microspo-
ridial infection of the urinary tract with both E. cuniculi genotype
II and E. bieneusi genotype D in a renal transplant recipient. While
Encephalitozoon cuniculi or E. intestinalis was found during dis-
seminated microsporidiosis in urine samples in renal transplant
recipients (10, 11), the concurrent presence of E. cuniculi and E.
bieneusi in the urinary tract has been previously demonstrated
only in immunocompetent humans under long-term observation
without any clinical signs (7). Enterocytozoon bieneusi spores were
also detected in the urine sample of an HIV-seronegative patient
(12). In addition, disseminated infection caused by E. cuniculi
accompanied by an intestinal coinfection with E. bieneusi was
found in an HIV-positive patient (13). Unlike in the study by Sak
et al. (7), we detected microsporidia only in urine sediments but
not in stool samples.

Although organ transplant recipients represent a group of pa-
tients under the highest risk of opportunistic pathogen infection
because of their immune system deficiency as a result of lifelong
immunosuppression, the actual source of infection remains spec-
ulative. Microsporidia are released into the environment through
infected individuals; they exist in water, soil, and food and may be
infective to subsequent generations of hosts (5, 6). Diagnosis of
microsporidial infections is not actively sought, and the lack of
information has generated a circular pattern of ignorance: with no
information concerning the prevalence, these parasites are not
recognized as a problem (14). However, since organ donors are
not routinely tested for microsporidial infection, the organ trans-
plant recipient could become infected via a microsporidium-pos-
itive graft. Furthermore, due to decreased recipient immunity,
microsporidia could reactivate (9). The infection could also be

responsible for decreased function of graft or cause pathologies
without an identified causative agent, such as in the patient in our
study. Although the dehydration due to diarrhea might be the
probable cause of the worsening graft function in our patient,
microsporidial infection could at least partially strengthen the re-
nal failure.

In the present study, the immunosuppressive treatment dose
was diminished, implying that symptom recovery could be asso-
ciated with the improvement of immune function. It is in accor-
dance with results obtained in E. bieneusi-infected transplant re-
cipients, where reduction of immunosuppressive treatment by
MMF led to recovery from microsporidial infection (15). A simi-
lar effect was reported in cases of HIV-infected patients, who
cleared the microsporidiosis after immune reconstitution in the
absence of specific antiparasitic treatment (16). The same results
were obtained experimentally using murine model hosts (9). Tak-
ing into account that only partially effective chemotherapy against
Encephalitozoon spp. or E. bieneusi with serious side effects can be
utilized (17), reducing the level of immunosuppression seems to
be the most efficient treatment strategy.

Our findings highlight the necessity of consideration of mi-
crosporidia infection in both renal transplant donors and recipi-
ents, especially in the case of unspecified renal infections. More-
over, determination of microsporidia species is very important
due to their different treatment. Therefore, treatment of mi-
crosporidiosis caused by coinfection may impose more difficul-
ties.
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FIG 1 Microsporidial spores detected in urine sediments after Uvitex 2B (A) and modified trichrome staining (B). Scale bars, 5 �m.
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caused by Encephalitozoon cuniculi in immunocompetent hosts: a murine
model demonstrating the ineffectiveness of the immune system and treat-
ment with albendazole. PLoS One 8:e60941. http://dx.doi.org/10.1371
/journal.pone.0060941.

10. Talabani H, Sarfati C, Pillebout E, van Gool T, Derouin F, Menotti J.
2010. Disseminated infection with a new genovar of Encephalitozoon cu-

niculi in a renal transplant recipient. J. Clin. Microbiol. 48:2651–2653.
http://dx.doi.org/10.1128/JCM.02539-09.

11. Nagpal A, Pritt BS, Lorenz EC, Amer H, Nasr SH, Cornell LD, Iqbal S,
Wilhelm MP. 2013. Disseminated microsporidiosis in a renal transplant
recipient: case report and review of the literature. Transpl. Infect. Dis.
http://dx.doi.org/10.1111/tid.12119.

12. Abreu-Acosta N, Lorenzo-Morales J, Leal-Guio Y, Coronado-Alvarez
N, Foronda P, Alcoba-Florez J, Izquierdo F, Batista-Díaz N, Del Aguila
C, Valladares B. 2005. Enterocytozoon bieneusi (microsporidia) in clinical
samples from immunocompetent individuals in Tenerife, Canary Islands,
Spain. Trans. R. Soc. Trop. Med. Hyg. 99:848 – 855. http://dx.doi.org/10
.1016/j.trstmh.2005.05.010.

13. Weitzel T, Wolff M, Dabanch J, Levy I, Schmetz C, Visvesvara GS,
Sobottka I. 2001. Dual microsporidial infection with Encephalitozoon
cuniculi and Enterocytozoon bieneusi in an HIV-positive patient. Infection
29:237–239. http://dx.doi.org/10.1007/s15010-001-1164-0.
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