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Summary

52-years old man years following the kidney transplanta-
tion from deceased donor was admitted to the hospital with
fever and progressive abdominal pain. The patient was
diagnosed with chronic hepatitis C seven years before
admission. Graft function in posttransplant period was
stable and optimal, the patient was treated with standard
maintenance immunosupresive protocol (cyclosporine A,
mycophenolate mofetil and low-dose prednison), metyl-
prednisolon bolus therapy (1 g/m” body surface area), was
administered two months prior to admission due to creep-
ing creatinine (suspection of acute rejection was not con-
firmed by biopsy). Empiric antibiotic treatment due to
febrile status was ineffective. Abdominal ultrasound and
computer tomography (CT) scan revealed three tumorous
lesions in the liver, radical surgical intervention was not
executable. Histological examination of the tissue from the
lesions demostrated alveolar echinococcosis, serology for
Echinoccocus multilocularis was positive. Long-term
treatment by mebendazol 200 mg twice daily led to disap-
pearance of the clinical symptoms, but after the therapy
cessasion patient was again hospitalized with fever and
progression of cystic lesions in CT scan. Following the
mebendazol therapy reinstalation the clinical course of
echinococcosis was improved and remained stable, trans-
plant kidney failure occurred due to progression of inter-
stitial fibrosis/tubular atrophy and chronic haemodialysis
was initiated one year later.
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Introduction
Hippokrates was likely the first who has described echino-

coccosis in 369 BC. Today, according to WHO opinion,
echinococcal infections belong to five principal ,,neglected

zoonotic diseases™. Based on understanding of life cycle
we now distinguish four Echinococcus species: Echino-
coccus multilocularis, E. granulosus, E. vogeli and E.
oligarthrus (Morar & Feldman, 2003; Kern et al., 2011).
Echinococcus species are zoonotic agents causing disease
in animals and infecting humans after accidental ingestion
of viable eggs from definitive hosts (foxes, rarely dogs and
cats) or through the ingestion of contaminated products
(Miterpakova et al., 2009; Kern et al., 2011; Geyer et al.,
2011). Two diseases are clinically relevant — cystic echino-
coccosis caused by larval stage of E. granulosus and al-
veolar echinococcosis caused by E. multilocularis. Alveo-
lar echinococcosis is sporadic infection restricted to north-
ern hemisphere, cystic echinococcosis is endemic in many
countries around the world. Central Europe is endemic area
for E. multilocularis (Kern et al., 2011). Recent Swiss
report documented an incidence of alveolar echinococcosis
0.26 cases per 100 000 population annually (Schweiger,
2007). In Slovakia, the first E. multilocularis infection in
animal was described in 1999 (Dubinsky et al., 1999), first
animal-to-human transmission was found in 2000
(Kincekova et al., 2001). To date 16 patients with alveolar
echinococcosis have been diagnosed in Slovakia, the most
of them in regions Zilina and PreSov - in the regions,
where 60 — 80 % of fox population is infected with E.
multilocularis (Miterpakova et al., 2006). The most com-
mon localization of echinococcal infection is the liver
followed by lungs. Cystic echinococcosis (E. granulosus)
may develop silently over years and decades until signs
and symptoms are clinically relevant. Hydatid cyst grows
aproximatelly 1 cm per year (Romig et al., 1986; Ahmadi
& Hamidi, 2010). Alveolar echinococcosis is a life-threat-
ening disease. It can metastasize to remote organs, the
most dangerous localization of filial focuses is the brain.
Mortality of untreated alveolar echinococcosis exceeds
90 %, 5-years mortality of treated alveolar echinococcosis
is 88 % (Kern et al., 2011; Bresson-Hadni et al., 2000).
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A surgical extirpation of cysts is not always successful
owing to their ability to form metastatic foci in secondarily
infected organs (Kinc¢ekova et al., 2008). The chemothera-
py of alveolar echinococcosis with available anthelmintics
(benzimidazoles, praziquantel a.o.) has only the para-
sitostatic effect and is therefore performed over many
years, often through the whole patient’s life. This brings
the risk of adverse reactions to the drugs. The therapy for
alveolar echinococcosis may be complicated with generali-
zed immunosuppression caused by the parasite itself. E.
multilocularis is able to evade host immune response or
modify it to ensure its long-lasting survival in the organism
of the intermediate host (Vuitton et al., 2006). Application
of immunomodulative substances could limit the growth of
the parasite. Results of alternative therapeutical strategies
with use of immunomodulators (Dvoroziakova et al.,
2004, 2008, 2009; Porubcova et al., 2007a) contributed to
higher efficacy of the anti-echinococcus treatment.

Here we present the case report of 52-years old patient
with chronic viral hepatitis type C (HCV) in whom alveo-
lar echinococcosis emerged nine years following the kid-
ney transplantation.

Case report

Patient (born in 1956) with the basal diagnosis of chronic
glomerulonephritis in ending stage of renal disease dia-
lysed from 1988 was transplanted in 1999 with kidney
from deceased donor. Recipient’s human leucocyte antigen
HLA was Al, All, B21, B44, DR11, DR14, the rest of
transplant variables was standard. In 2001 HCV positivity
was noted in recipient and blind liver biopsy was per-
formed with the histological findings of chronic viral
hepatitis C grade 1, stage 2. Maintenance immunosuppres-
sion consisted of cyclosporine A, mycophenolate mofetil
and low-dose prednison. In 2004 kidney graft biopsy was
performed due to creeping creatinine with histological
confirmation of interstitial fibrosis/tubular atrophy, angio-
tensin-converting enzymeinhibitors were introduced with
partial improvment of the graft function measured by
eGFR. In January 2008 bolus therapy of metylprednisolon

(1.5 g/m* body surface area) with tappered prednison was
installed due to suspection of acute rejection. This suspec-
tion was not confirmed by biopsy, steroids were disconti-
nued. During this hospitalization due to abnormal resorp-
tion of cyclosporine A switch to tacrolimus was performed.
Discharge creatinine concentration in patient was 217 mkat/I.
In March 2008, the patient was admitted to Hospital Po-
prad because of the febrile status of unknown origin. He
was suffered of intensive dull pain in right hypochondrium
and losed 4 kilograms of weight in two weeks. Objectively,
hepatomegaly (+ 3 cm in medioclavicular line) of consis-
tence III Naegeli was noted, no icterus, ascites, oedema or
dermatological stigmata of liver cirrhosis were present. In
laboratory screening some inflammatory parameters were
elevated (FW: 128/140; CRP: 128 ng/ml; leucocytes:
10.5x10%/1; neutrophiles 72 %; procalcitonine semiquanti-
tatively < 0.5 ng/ml), mild hypoproteinemia and hypoalbu-
minemia (total proteins: 56.6 g/l; albumine: 30.6 g/l) were
noted as well as BUN retention with moderate progression
in comparison with previous controls (15.58 mmol/l; crea-
tinemia: 267.8 mmol/l) and mild elevation of cholestatic
enzymes (GMT: 3.48 mkat/l; ALP: 2.52 mkat/l). Total
bilirubine, conjugated bilirubine, AST and ALT levels
were normal. Heavy normocyte anemia was noted
(haemoglobine: 72 g/l; haematocrite: 0.22; erythrocytes:
2.54x10'%/1). Microbiological evaluation (throat swab, nose
swab, urine and blood culture) were repeatedly negative. In
abdominal ultrasonography multiple large lobed focuses in
both liver lobes were revealed. CT scan of the liver proved
smooth surface and proper density, in segments S8, S4
and S6 hypodense focuses 64 mm, 62 mm and 71 mm in
diameter were present (Fig. 1). The level of alphafetopro-
tein was normal. We have started the empirical antimic-
robial therapeutic combination of cefotaxime, ciprofloxa-
cine and metronidazole together with decrease of immuno-
suppression, but it was inefective and episodes of fever
continued. Patient was transfered to the Transplant Centre
of University Hospital KoSice and consecutively to the
Department of Surgery of the same hospital. Diferentially,
disseminated liver cancer and multilocular liver abscess of
unknown aetiology were considered, taking into account

Fig. 1. Hepatic manifestation of the alveolar echinococcosis on CT scans at the time of diagnosis. Focuses of lower density in S8 with diameter of
64 mm (la), in S4 with diameter of 62 mm and S6 with diameter of 71 mm (1b). The liver is of smooth surface and proper density.
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Fig. 2. Alveolar echinococcosis - histological findings. Alveoli of different sizes embedded in fibrous tissue. Haematoxylin and eosin (2a),
Granulomatous reaction and inflammatory infiltrate containing many eosinophils and neutrophils. Haematoxylin and eosin (2b), Membranes
stained with period acid-Schiff with diastase (2c).

inconclusive imaging results and clinical and laboratory
course of the disease. Parasite aetiology of multilocular
liver lesions was considered as well. Laparotomy with liver
revision and multiple biopsies from patological lesions
were performed with histomorphological confirmation of
alveolar echinococcosis. Microscopically, many alveoli of
different sizes and shapes were found. They were
embedded in fibrous tissue with focal inflammatory
infiltrate  containing lymphocytes, eosinophils and
neutrophils. Granulomatous reaction was focally seen.
Alveolus wall was composed of glassy acellular membrane
not staining with hematoxylin-eosin and positive with
PAS-D. No protoscoleces were found (Fig. 2). This diag-
nosis was confirmed also histologically, echinococcal
spreading was not confirmed.

Detection of specific Echinococcus spp. antibodies IgG in
practice uses total native antigens or antigen fractions. As
antigens there were used hydatic liquid (HL), antigen B
isolated from HL and scolex antigen (SA) made out by
homogenization of E. granulosus protoscoleces in phosphate
buffered saline (pH 7.2) followed by extraction. Pacient
serum was also examined for specific IgG antibodies to E.
multilocularis antigen Em2+ by indirect ELISA (Bordier

Affinity Products, Crissier, Switzerland). Results:
antibodies to E. granulosus - medium titer 1:400-800 and F.
multilocularis - negative. Following the diagnosis
determination therapy with mebendazole 100 mg bis in die
(b.i.d.) was started and tacrolimus (immunosuppression)
dose was minimized to 2 mg per day. In april 2008 when
patient was discharged from the hospital creatinaemia was
155 mmol/l. In september 2008 patient was rehospitalized in
Transplant Centre of University Hospital KoSice because of
febrilities  following the unwarranted mebendazole
discontinuation. With CT scan we have documented the
progression of echinococcal infection, in the area of
dominant lesions dissemination of small (2 — 12mm in
diameter) locuses was found as well as three enlarged
lymphatic nodes in anterior costophrenic angle and little
right pleural effusion (Fig. 3). Following the mebendazol
200 mg b.i.d. reinstallation febrilities dissapeared, this
therapy was not discontinued since that time. Creatinaemia
at the time of patient discharge was 183 mmol/l.

No febrilities were registered in follow-up period, how-
ever, transplant kidney failure occured. In february 2009
regular dialysis was started (28.3 mmol/l; creatinaemia
465 pumol/l; glomerular filtration: 0.14 ml/s). Repeated CT
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Fig. 3. Alveolar echinococcosis — findings in control CT scan. Progression of echinococcal lesions in S8 — diameter of 90 mm (3a), in S4 — diameter
of 86 mm and in S6 — diameter of 72 mm. Secondary echinococcosis lesions are present.

scan did not prove echinococcosis progression. Because of
chronic viral hepatitis type C monotherapy with pegylated
interferone alfa-2a was indicated.

Discussion

Our patient comes from Poprad region where clinical
manifestation of the echinococcosis is repeatedly des-
cribed. Apart from the contact with domestic animals he
did not carry any risk factor for echinococcosis infection
transfer. The manifestation of alveolar echinococcosis was
registered during the maintenance immunosuppressive
therapy in patient with transplanted kidney and chronic
hepatitis type C. Following the immunosuppression reduc-
tion and mebendazol discontinuation relapse of febrilities
and echinococcosis infection progression occured. When
mebendazole was reinstalled, no new manifestation of
echinococcosis was registered and repeated CT scans have
been stable. In our opinion, transplant kidney failure was
the progression of interstitial fibrosis/tubular atrophy of the
graft and it could be related to echinococcal infection.
Cellular immune response, leading to granulomatous infil-
tration of periparasitic tissue, plays the dominant role in
fight with echinococcus. Granuloma generation and fibro-
sis can restrict cyst growth, but also reduces anthelminthic
drug transport to the lesion and thus may be the reason of
partial or total ineffectiveness of treatment (Vuitton et al.,
2006; Porubcova et al., 2007b).

It is accepted that immunosuppressive therapy can modify
the course of echinococcal infection. Cyclosporine A has
been found to have anti-parasitic effects against a variety
of helminth and protozoan parasites and this activity could
be mediated via cyclophilin. Colebrook et al. (2004) found
cyclosporine A to be lethal for E. granulosus protoscoleces
in vitro. Anti-E. granulosus effect of cyclosporine A in
mouse model was confirmed by Hurd et a/.(1993). How-
ever, anti-parasitic effect of cyclosporine A was not con-
firmed against E. multilocularis (Liance et al., 1992), the
drug had no antiparasitic effect, although it lengthened the
maturation time of protoscoleces. Tacrolimus can have the
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potential anti-E. granulosus effect as well (Cumino et al.,
2010). These statements do not allow us to validate the
effect of immunosuppressive therapy on the course of
echinococcosis. However, it seems that immunosuppres-
sion, mainly with cyclosporine A, does not accelerate the
course of echinococcal infection.

There are only scarce data regarding the influence of corti-
costeroid therapy on the echinococcosis course. Hildreth
and Granholm (2003) showed that the treatment of mice
with cortisone drastically increased both the number of E.
multilocularis cysts and the average size of each cyst when
the treatment occurred early in the infection course. Our
patient has received low doses of prednisone during nine
years following the kidney transplantation, two months
prior to clinical manifestation of echinococcosis he did
receive moreover three boluses of methylprednisolone.

The chemotherapy for alveolar echinococcosis with avai-
lable anthelmintics (benzimidazoles) has only the parasito-
static effect. There is still no consensus regarding the ef-
fective dosage and duration of treatment, for either cystic
or alveolar echinococcosis. Moreover, the results of treat-
ment may be affected by immunological status of the host,
host susceptibility and the actual stage of infection. Anti-
parasite therapy (albendazole, mebendazole) is complica-
ted with generalized immunosupression caused by the
parasite itself. E. multilocularis is able to evade host im-
mune response or modify it to ensure its long-lasting sur-
vival in the patient organism (Vuitton et al., 2006). The
host T-cell immunity significantly contributes to the con-
trol of alveolar echinococcosis in human patients as well as
demonstrated by the rapid fatal outcome of the infection in
an immunodeficient patient co-infected with human im-
munodeficiency virus (HIV) (Sailer et al. 1997). Upon res-
toration of CD4-immunocomptence in another AIDS-pa-
tient co-infected with E. multilocularis, the course of dise-
ase was positively influenced again (Zingg et al., 2004).
Sobrino et al. (1993) presented the case of a man with liver
hydatidosis, who underwent heart transplantation. The
immunosuppressive treatment had no effect on the size of
E. multilocularis cysts, which were removed surgically,



good results persisted after 3 years of follow-up. Kolligs et
al. (2003) reported the case of a patient with subcutaneous
alveolar echinococcosis 6 months after liver transplanta-
tion for HCV-related cirrhosis. Neither the explanted nor
the transplantated liver revealed an echinococcus focus.
The patient was curatively treated by surgical removal of
the subcutaneous tumor and a postoperative therapy with
albendazole. Furthermore, HCV reinfection (genotype 2b)
was successfully treated with interferon alpha 2b and ri-
bavirine for 6 months. Gaultier ef al. (2009) described E.
granulosus infection in the liver of a patient with hepatitis
C following the heart transplantation. Kim et al. (2011)
published the case of a patient who underwent cytotoxic
chemotherapy and allogeneic hematopoietic stem cell
transplantation (HSCT) for acute myelogenous leukemia in
the presence of hepatic cystic echinococcal infection. Suc-
cessful management of the patient's disease processes re-
quired a multidisciplinary approach, which included sys-
temic chemotherapy, HSCT, treatment of chronic graft-
versus-host-disease, and elective en bloc resection of the
hepatic cyst.

Alveolar echinococcosis recidive following the liver trans-
plantation is rather rare. (Bresson-Hadni ef al. (2003) as-
sessed 47 patients following the liver transplantation be-
cause of alveolar echinococcosis. Five-year survival was
71 %. Five-year survival without recurrence was 58 %.
Major technical difficulties related either to previous lapa-
rotomies or to the loco-regional involvement were obser-
ved. The nine early deaths concerned patients with a long
past-history of symptomatic alveolar echinococcosis (ite-
rative cholangitis, secondary biliary cirrhosis). Five late
deaths were directly related to ongoing alveolar echinococ-
cosis, located in the brain in three cases, a very rare echi-
nococcus location that was not investigated before liver
transplantation in these patients.

There are sporadic case reports of echinococcal infection
in patient with transplanted kidney. Cavdar et al. (2007)
described cystic echinococcosis in right native kidney of
the patient two years after the kidney transplantation.
Asymptomatic hydatidosis was found accidentally in rou-
tine ultrasound control. Histological examination revealed
the lamellary membrane of the hydatid cyst, serological
tests for echinococcosis were negative. Palmiero er al.
(2008) described the case report of the patient following
the kidney transplantation, who was admitted to the hospi-
tal with the suspection for acute pancreatitis (icterus, ab-
dominal pain, fever). In sonography, multiple fluid-filled
cysts (up to 8 mm) were found in the liver. The diagnosis
of cystic hydatidosis was established. Cyclosporine A dose
which was temporary diminished was increased again and
the therapy with albendazole was performed. This enabled
a prompt resolution of the disease and the progressive
fibrous evolution of the cysts over the 18-month follow-up
period, with no damage to renal function, which remained
stable. Sqalli et al. (2009) reported the case of a renal
allograft recipient who was diagnosed with hepatic cystic
echinococcosis five months after kidney transplantation.
The development of tapeworm larvae could have been

encouraged by immunosuppressive therapy. Ultrasound
and CT scan of abdomen revealed anechogenic perihepatic
cystic mass. Hepatocellular enzymes were normal, sero-
logical tests for hydatidosis were negative. Needle biopsy
revealed free protoscoleces and loose hooks suggesting
hydatid cysts. Secondary loci of echinococcal infection
were not found. The patient was successfully treated by
surgical removal of the cyst and perioperative treatment
with albendazole.

The first report of hepatic alveolar echinococcosis in a
renal transplant recipient recorded Geyer et al. (2011).
They described the case of an ABO-incompatible renal re-
transplant recipient maintained on an intensified immuno-
suppressive regimen for recurrent cellular rejection episo-
des and transplant glomerulopathy who presented with
rapidly growing hepatic tumors, radiologically suggestive
of hemangiosarcoma. Upon resection and pathological
work-up, the lesions revealed alveolar echinococcosis.
This diagnosis was confirmed by PCR. Albendazole oral
therapy 200 mg b.i.d. was started, immunosuppression
therapy with tacrolimus, mycophenolate mofetil and pred-
nisone reduced dose has been continued. Thirty-four
months following the surgical revision neither the recidive
of alveolar echinococcosis nor the kidney graft function
worsening was registered. In the case presented, they ob-
served an atypically rapid growth pattern of E. multilocula-
ris that might have been due to the extent of the immuno-
suppressive regimen, which included repetitive anti-CD20
treatments. Retrospectively performed serological studies
with enzyme-linked immunosorbent assays known to pro-
vide high sensitivity and specificity for the detection of
echinococcosis in the general population, yielded ambigu-
ous results in that immunocompromised host, which could
be, in part, explained by B-cell depletion and its effects on
antibody production and indirect actions on cellular immu-
nity. This case documents an altered clinical course of the
parasitosis and the challenge of serological diagnostic tools
under an intensified regimen of immunosuppressive agents
(Geyer et al., 2011).

Even though some immunosuppressive medicaments are
thought to have the direct anti-parasitis effect, in patient
following the organ transplantation progression of echino-
coccosis was registered with more rapid progression of
alveolar echinococcosis patients. This could be described
by T-cell imunity deficit in this group of patients (Kern et
al., 2011). The subgroup of immunosuppressed patients
did not form the antibodies against the echinococcus indi-
cating the B-cell imunity deficit in these patients. Proba-
bly for that reason we did not find specific anti-E. multilo-
cularis antibodies in our patient. Mean titer anti-E. granu-
losus antibodies is likely to be a result of low specificity
of used antigens. Alveolar echinococcosis in our patient
was uniquely determined by histology.

In all above mentioned case reports on cystic and alveolar
echinococcosis including our case report the disease was
initially manifested with progressive abdominal pain, in
three cases febrilities of unknown origin were present
without adequate reaction to antimicrobial treatment. In
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our patient the recidive of febrilities and progression of
echinococcosis occured following the mebendazole treat-
ment discontinuation. The probable cause of febrilities
could be the cyst rupture into the biliary tree (Kern et al.,
2011). It is therefore logical that antibiotic treatment in
such a case could not be effective. It is important to stress
the fact that in all patients the diagnosis of cystic or alveo-
lar echinococcosis were not established prior to surgical
intervention. Liver foci were interpreted as liver cancer or
abscesses (Kincekova et al., 2005). No patient was treated
with anti-parasitic drugs prior to surgical intervention,
patients were therefore threatened by the dissemination of
the echinococcosis. In patients with anti-parasite treatment
no recidive of the disease even after long time period was
observed following the surgical removal of the cysts
(Palmiero et al., 2008; Sqalli et al., 2009; Geyer et al.,
2011). In our patient it was not possible to perform the
extensive surgical removal of loci from the liver. Follow-
ing the mebendazole discontinuation we have registered
the progression of the disease, however, after the reinstal-
lation of therapy no disease progression nor secondary
lesions in different organs was registered. The influence of
echinococcal infection and its treatment on the renal func-
tion in transplanted patients is also very interesting. During
the disease manifestation worsening of renal parameters
was registered which was probably caused by circulatory
changes in kidney during febrilities. When the febrile
status was managed, renal functions improved. In our pa-
tient creatinincamia was acceptable also during repeated
hospitalizations, renal insufficiency progression and finally
its failure with the need of chronic dialysis was in our opi-
nion due to isterstitial fibrosis/tubular atrophy progression.
There is a clinical evidence between HLA DR 11 and pro-
tection and HLA DR3 and DQ2 and severe clinical evolu-
tion of alveolar echinococcis (Eiermann et al., 1998).
However, in our patient even in the presence of the protec-
tive HLA DRI11 during the long-term immunosuppression
therapy severe form of alveolar echinococcosis occured.
Our patient with alveolar echinococcosis has suffered also
from chronic hepatitis C. The golden standard of the
chronic hepatitis C treatment is combined therapy with
pegylated inteferon (IFN) and ribavirin (EASL Clinical
Practice Guidelines, 2011). IFN-gamma is the component
part of the Th1 answer (together with interleukin-2 induced
by interleukin-12), in the dominance of the Thl response
over the Th2 response reduction of echinococcal loci in the
liver was noticed (Vuitton & Gottstein, 2010). The IFN
treatment prevents the echinococcal lesions growth in
animal as well as human model (Liance et al., 1998; Jenne
et al., 1998). Anti-parasitic treatment leads to [FN-gamma
level increase (Dvorozidkova et al., 2004). In our case
report we did not administer the pegylated IFN treatment
with ribavirin during the period with functioning kidney
graft because it is widely known that the treatment of
chronic hepatits C with IFN in patients with transplanted
kidney can lead to the acute kidney graft rejection (Wé-
clawiack et al., 2008). The treatment with pegylated IFN
alfa-2a was indicated following the kidney graft failure and
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after the beginning of regular dialysis in patient. Taking
into account the fact that the patient has a severe hepatic
lesion and is on regular dialysis, we are now considering
the possibility to put the patient on the waiting list of com-
bined liver - kidney transplantation. As far as we know
there is no case of combined liver - kidney transplantation
in liver echinococcosis described in the literature.

Conclusion

Echinococcosis can rarely occurres in the liver of patients
following the kidney transplantation. It can be manifested
by progressive abdominal pain and very often by febrile
status. Imaging methods (ultrasound, CT and MRI scans)
can reveal typical loci in the liver which are very often
interpreted not correctly. The disease can often imitate
liver cancer or liver abscess and it is inevitable to add the
serological evaluation (and PCR) to prove echinococcosis.
However, serological evaluation could be negative in some
patients. In suspection for echinococcosis it is adviced to
begin the anti-parasitic therapy prior to surgical interven-
tion. Surgical removal of echinococcal foci is eligible.
Following the surgical intervention immunosuppression
therapy must be adjusted properly and anti-parasitic thera-
py must be administered for long time, often through the
patient’s life, to prevent the recidive or progression of the
disease and formation of metastatic loci.
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