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Summary
BACKGROUND AND STUDY AIMS: Alveolar echinococ-
cosis, an orphan zoonosis affecting the liver, is of increas-
ing concern worldwide. Most symptomatic cases present
at an advanced and inoperable stage, sometimes with
biliary obstruction prompting biliary tract interventions.
These are, however, associated with a high risk of infec-
tious complications. The aim of this retrospective study
was to compare the effectiveness and safety of conserv-
ative and interventional treatment approaches in patients
with newly diagnosed alveolar echinococcosis and biliary
obstruction.

PATIENTS AND METHODS: Alveolar echinococcosis pa-
tients treated at two referral centres in Switzerland, pre-
senting with hyperbilirubinaemia (total bilirubin >1.5 Upper
Limit of Normal) at diagnosis were included, unless anoth-
er underlying aetiology, i.e. common bile duct stones or
decompensated cirrhosis, was identified. Patients were di-
vided into two groups, according to whether they initially
received a biliary tract intervention. The primary endpoint
was normalisation of bilirubin levels within a 6-month peri-
od. Secondary endpoints included, among others, the oc-
currence of early and late biliary complications, the need
for biliary tract interventions during follow-up and overall
duration of hospital stays for treatment initiation and for bil-
iary complications.

RESULTS: 28 patients were included in this study, of
whom 17 received benzimidazole therapy alone and 11
additionally received a biliary tract intervention. Baseline
characteristics did not differ between groups. All but one
patient in each group achieved the primary endpoint
(p=0.747). Biliary tract intervention was associated with
faster laboratory improvement (t1/2 1.3 vs 3.0 weeks), but
also with more frequent early biliary complications (7/11 vs

1/17, p=0.002) and longer initial hospital stay (18 days vs
7 days, p=0.007).

CONCLUSION: Biliary obstruction in patients with newly
diagnosed alveolar echinococcosis can be treated effec-
tively with benzimidazole therapy alone. Biliary tract inter-
vention, on the other hand, is associated with a high com-
plication rate and should probably be reserved for patients
with insufficient response to benzimidazole therapy.

Introduction

Alveolar echinococcosis is an orphan zoonosis caused by
the larval stage of Echinococcus multilocularis, the fox
tapeworm, which is endemic across large parts of the
northern hemisphere [1]. Infection occurs accidentally
through ingestion of E. multilocularis eggs, which hatch
in the intestine and migrate as oncospheres mainly to the
liver [2]. There, the oncospheres transform into metaces-
todes and cause a silently progressing hepatic disease with
infiltrative growth mimicking a malignant tumour [1]. In
some patients, the parasitic tumour invades and occludes
bile ducts and blood vessels as well as neighbouring organs
[1]. Consequently, obstructive jaundice, cholangitis, sec-
ondary Budd-Chiari syndrome and portal vein thrombosis
with or without portal hypertension and its complications
can occur [3]. Staging of the disease is done through the
PNM classification, similarly to TNM staging of solid ma-
lignancies [4].

Without adequate treatment, 90% of alveolar echinococco-
sis patients die within 10 years [5]. A cure is only achieved
by R0 resection followed by two years of benzimidazole
treatment or, rarely, by liver transplantation [6]. However,
since patients frequently present at an advanced stage, R0
resection is possible only in 20–50% of cases [6]. Inoper-
able alveolar echinococcosis requires long-term treatment
with benzimidazoles, which is generally well tolerated and
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has been shown to be highly effective at stopping disease
progression [7]. Parameters associated with disease activ-
ity are anti-Em18 (formerly called anti-EmII/3-10) anti-
body levels and perilesional fluorodeoxyglucose (FDG)-
uptake on PET/CT imaging [8–9]. Possible drug-related
side effects include myelosuppression, hair loss, gastroin-
testinal symptoms, elevated liver enzymes and in rare cases
acute liver injury [5, 8]. Today, therapy discontinuation
can be considered in highly selected inoperable patients
[10–12].

Alveolar echinococcosis is of increasing concern in Europe
and other endemic areas, where incidences have been ris-
ing since the turn of the millennium [13–16]. Different ex-
planations for this phenomenon have been discussed else-
where [17–18]. One possible explanation is a more
susceptible population, as an increase in patients with a
concomitant immunosuppression-associated condition has
been observed since the 2000s decade [14]. However, the
impact of these immunosuppression-associated conditions
seems insufficient to explain the steady increase in new
cases per year when analysed with a linear model over the
past two decades [15]. More likely, the habitat expansion
of a growing fox population into European cities leads to
an increasingly E. multilocularis egg-contaminated envi-
ronment in densely populated areas and in turn to increas-
ing infections in humans [19–20].

Biliary obstruction in alveolar echinococcosis is common
and can range from slightly increased laboratory cholesta-
sis parameters to overtly jaundiced patients, which con-
stitute about 1/10 of all or 1/5 of symptomatic alveolar
echinococcosis patients [21–22]. Usually, symptomatic ob-
struction of the large- and medium-sized bile ducts leading
to jaundice and/or pruritus is considered for treatment with
a biliary tract intervention, either an endoscopic retrograde
cholangiopancreatography (ERCP) with placement of bil-
iary drains or, when retrograde cannulation of the bile
duct is not possible, percutaneous transhepatic cholangiog-
raphy and drainage (PTCD) or EUS-guided intervention.
There are no uniform criteria to determine when a biliary
tract intervention should or should not be performed, espe-
cially in asymptomatic patients with slight hyperbilirubi-
naemia. Previous studies have shown the feasibility of bil-
iary tract intervention in patients with biliary obstruction
due to alveolar echinococcosis, newly diagnosed or under
established benzimidazole treatment [23–25]. Yet these in-
terventions are associated with frequent complications in-
cluding cholangitis, post-ERCP pancreatitis and/or biliary
tract or intestinal perforation and often require multiple in-
terventions over an extended period of time [24–25]. Due
to similar experience at our departments, a different ap-
proach was sought for newly diagnosed, previously un-
treated alveolar echinococcosis patients and for the past
two decades an increasing number of patients were treated
with benzimidazole therapy alone, even in the setting of se-
vere cholestasis. The rationale being that treatment would
reduce activity of the parasitic lesion, perilesional inflam-
mation and consequently the pressure on the obstructed
bile ducts, ultimately restoring bile flow.

The aim of this study was to retrospectively compare in-
terventional and conservative treatment approaches in pa-
tients with newly diagnosed alveolar echinococcosis treat-
ed at our departments over the past two decades. Of

particular interest were the baseline disease characteristics,
including alveolar echinococcosis stage, level of biliary
obstruction, bilirubin levels and presence of pruritus as
well as treatment-associated outcomes, such as decrease in
bilirubin levels, early complications due to biliary tract in-
tervention and late recurrence of cholestasis or occurrence
of secondary biliary complications.

Methods

Study population and design

A retrospective cohort study of patients with alveolar
echinococcosis was undertaken at the two participating
study centres. All patients treated for alveolar echinococ-
cosis at the University Hospital Zurich since 01/2000 and
at the Cantonal Hospital St Gallen since 01/2010 were re-
viewed for study inclusion. The chosen dates reflect the
implementation of electronic hospital information systems
at the participating centres allowing easy identification of
patients and optimal data quality. Both centres are tertiary
referral centres, therefore patients may have presented and
initially been treated at another clinic beforehand. All rele-
vant medical data from external sources, including reports
of biliary tract interventions and imaging data, were val-
idated and included in this study. All patients presenting
at diagnosis with a bilirubin level ≥32 µmol/l (≥1.5 ULN
[Upper Limit of Normal]) and suspected biliary obstruc-
tion due to alveolar echinococcosis were included. Patients
with hyperbilirubinaemia due to a cause other than alveolar
echinococcosis, i.e. liver disease including acute viral, al-
coholic, autoimmune or drug-induced hepatitis, decom-
pensated cirrhosis, vascular liver disease and inborn errors
of bilirubin metabolism were excluded, as were those with
an independent indication for ERCP, such as concomitant
common bile duct stones, biliary pancreatitis, cholangitis
and biliary obstruction due to biliary or pancreatic malig-
nancy. The cohort was then divided into two groups, de-
pending on whether patients received a biliary tract in-
tervention (ERCP/PTCD) within 14 days of starting
benzimidazole therapy (group A) or were treated with ben-
zimidazole therapy alone (group B). Treatment initiation
was defined as the date of biliary tract intervention or the
start of benzimidazole therapy – whichever occurred first.
The follow-up period lasted from treatment initiation un-
til surgical resection, last contact or study closure in March
2022.

Analysis parameters included age at diagnosis and sex, pa-
rameters of cholestasis including total bilirubin levels, pru-
ritus and evidence of bile duct dilation on cross-section-
al imaging, as well as parameters of biliary tract or cyst
infection including CRP levels and reported fever. Col-
lected data regarding medical treatment included initiation
of benzimidazole therapy, benzimidazole type and initial
maintenance dose. Characteristics of the first biliary tract
intervention of interest were modality (ERCP vs PTCD),
papillotomy (conventional vs precut), biliary tract manip-
ulation by balloon dilation or brush cytology, potential in-
sertion of drains and their size, prophylactic use of antibi-
otic therapy.
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Diagnosis of alveolar echinococcosis and disease activi-
ty

Diagnosis of alveolar echinococcosis was classified ac-
cording to WHO criteria as ‘possible’, ‘probable’ or ‘de-
finitive’ [4]. To verify the diagnosis, all patients had sero-
logical testing for alveolar echinococcosis consisting of a
combination of anti-EgP, anti-EgHF, anti-Em2+ and anti-
EmG11 enzyme-linked immunosorbent assay (ELISA), as
well as anti-AgB Western blot or EITB [26]. Anti-EmII/
3-10 or anti-Em18 antibody ELISA results were used in
this study as parameters of parasite viability [8, 10–11].
However, only after publication of the initial study in 2004,
showing their usefulness in this regard, were these tests
routinely used in our departments. Additionally, if avail-
able, PET/CT imaging at any time during follow-up was
used to determine whether patients had active disease [9,
27].

Analysis of cross-sectional imaging

Baseline cross-sectional images (contrast-enhanced CT,
MRI and PET/CT) at the time of the initial diagnosis were
reviewed by a board-certified radiologist specialised in ab-
dominal imaging (SG, 7 years of experience in cross-sec-
tional imaging). The alveolar echinococcosis was staged
according to the WHO PNM classification system [4]. In
addition, the level of the biliary obstruction caused by the
lesion was categorised based on imaging as follows: at the
level of the common bile duct, at the level of the hepatic
hilum, at the level of the right/left hepatic duct, or segmen-
tal/at the level of the secondary biliary radicals.

Definition of study endpoints

The primary endpoint was defined as normalisation of
bilirubin levels within a 6-month period after treatment
initiation. Secondary endpoints were the decrease in total
bilirubin levels over a 6-month period after treatment ini-
tiation; possible discontinuation of benzimidazole therapy
due to side effects; number of biliary tract interventions
and duration of initial biliary stent placement; occurrence
and type of early biliary complications; occurrence and
type of late biliary complications during the entire follow-
up period, including type of and time to complication;
need for biliary tract interventions during follow-up, in-
cluding time to intervention; the overall duration of hospi-
tal stays for treatment initiation and for biliary complica-
tions; curative surgical resection during follow-up and time
to surgery.

Early biliary complications were defined as the occurrence
of any of the following within 30 days after the biliary tract
intervention or the start of benzimidazole therapy: cholan-
gitis, pancreatitis, post-papillotomy bleeding, small bowel
perforation, stent dysfunction or death. Late biliary com-
plications were defined as the occurrence of any of the fol-
lowing beyond 30 days after biliary tract intervention or
start of benzimidazole therapy: recurrent cholestasis with
or without cholangitis, secondary sclerosing cholangitis or
biliary cirrhosis.

Endpoints were assessed in an intention-to-treat manner,
meaning that associations were sought with the treatment
groups defined earlier.

Statistical analysis

The statistical analysis was performed using the appropri-
ate test in Graphpad Prism 8 (GraphPad Software, Inc.;
Boston, MA, USA). To compare unpaired, numerical data
the Mann-Whitney U-test was used. For unpaired, categor-
ical data the Fisher’s exact or Chi-square test was applied.
Missing data were interpreted as “missing completely at
random”. A two-tailed p-value <0.05 was regarded as sta-
tistically significant. Additionally, a one-phase decay mod-
el was used to determine the average half-life of bilirubin
after treatment initiation. The plateau was set to lie be-
tween 0 and 21 µmol/l, the upper limit of normal for biliru-
bin.

Ethical considerations

Ethical approval for this study was obtained from the local
ethics committee in Zurich (Kantonale Ethikkomission
Zürich, BASEC 2021-01136). Patients followed up at our
clinics provided written informed consent either through
participation in the Eastern Switzerland Echinococcosis
Cohort Study (BASEC: 2020-00495) – which also includes
deceased patients for whom written consent was waived –
or by providing General Consent.

This study is reported following the Strengthening the Re-
porting of Observational Studies in Epidemiology
(STROBE) Statement Checklist.

Results

Study population

Of patients treated for alveolar echinococcosis, 227 at the
University Hospital Zurich and 45 patients at the Cantonal
Hospital St Gallen, 33 met inclusion criteria by presenting
with bilirubin levels of ≥32 µmol/l (≥1.5 ULN) at first pre-
sentation (figure 1). Of these 33, 5 were excluded due to
other reasons for hyperbilirubinaemia, including common
bile duct stones (n = 3), biliary pancreatitis (n = 1) and de-
compensated liver cirrhosis (n = 1, figure 1). In 11 patients,
biliary tract intervention was performed (group A), while
17 patients were managed conservatively with benzimida-
zole therapy alone (group B, figure 1). In 19 patients, alve-
olar echinococcosis was diagnosed as ‘probable’ according
to WHO criteria by imaging and positive serology, and in 9
patients by histopathology, corresponding to a ‘definitive’
diagnosis according to WHO criteria.

Baseline patient characteristics including image analy-
sis

At baseline, there were no significant differences regarding
age at diagnosis, sex, PNM classification, alveolar
echinococcosis stage (early vs late), level of biliary ob-
struction and presence of dilated intrahepatic bile ducts
on cross-sectional imaging, bilirubin levels, reported pruri-
tus, CRP levels and reported fever. There was a numerical
trend for less advanced local liver involvement (‘P’ classi-
fication) and early alveolar echinococcosis stage in group
A (table 1). Either positive anti-Em18 (-EmII/3-10) serol-
ogy or increased FDG uptake on PET/CT indicating active
alveolar echinococcosis was seen in all but three patients in
group A (table 1). In these three patients, serological mark-
ers assessing parasite viability were either not assessed (n
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= 2) or negative (n = 1); none of the three had had PET/CT
scanning.

Biliary tract intervention and benzimidazole therapy

In group A, nine patients initially underwent endoscopic
retrograde cholangiography (ERC) and two patients had
PTCD a priori (figure 1, table 2). Patients receiving ERC
were treated with sphincterotomy and placement of plastic
drains (7–11 Fr) or a metal stent (10 mm) in one patient
(table 2). Additional endoluminal balloon dilation and/or
brush cytology was performed in five of these patients
(table 2). The two patients receiving PTCD had no endo-
luminal manipulation and drain sizes were 8.5 and 12 Fr
(table 2). Antibiotic prophylaxis was administered in 6/11
patients (table 2). Antibiotic agents used were amoxicillin/
clavulanic acid and ceftriaxone (table 2). Biliary drainage
was in situ for a median of 74.5 days and patients required
a median of three interventions (table 3). Four patients had
a biliary stent in situ until surgical resection of the alveolar
echinococcosis lesion (31 days, 48 days, 63 days) or death
(20 days). Two patients required prolonged interventional
treatment (8 months and 14 months), of which the latter
had the biliary stent in place at last follow-up. In all but one
patient of group A, benzimidazole therapy was started in
addition during follow-up (table 3). The median time delta

was 5 days, but in two was as late as 85 and 140 days after
biliary tract intervention (table 3).

In group B, all patients received benzimidazole therapy
(table 3). The drug of first choice was albendazole in both
groups and the median initial daily maintenance dose did
not differ significantly between groups (group A 600 mg,
group B 400 mg; p=0.870). Only one patient in group B
experienced side effects from albendazole treatment, re-
quiring a switch to mebendazole. No patient had severe
side effects leading to cessation of benzimidazole altogeth-
er (table 3).

Primary endpoint

All but one patient in each group achieved the primary
endpoint, i.e. normalisation of bilirubin levels within a
6-month period after treatment initiation (p = 0.747, figure
2). The one patient in group A had their biliary drain re-
moved after 8 days due to cholangitis and reinserted after
3 months (figure 2). The one patient in group B received
PTCD and shortly thereafter surgical resection of the alve-
olar echinococcosis lesion at seven months of follow-up
(table 3).

Figure 1: Study flowchart. The chart depicts patients who were screened at both centres. 33 patients had hyperbilirubinaemia at initial presen-
tation. 5 of them were excluded due to other reasons of cholestasis or endoscopic retrograde cholangiography (ERC) indication, leaving 28
patients for final analysis. 11 received a biliary tract intervention (group A), while 17 patients were treated with benzimidazole therapy alone
(group B).AE: alveolar echinococcosis; ULN: upper limit of normal.
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Secondary endpoints

The follow-up period at a study centre – as defined for
this study – of patients in group A reached a median of
12 months and that of patients in group B a median of 50
months (table 3). In group A, 10/11 patients (91%) showed
fast resolution of hyperbilirubinaemia, with a calculated
bilirubin half-life of 1.3 weeks ≈ 9 days (figure 2). Early
biliary complications were reported in 7/11 patients (64%),
seven had cholangitis within 30 days of intervention and
in two post-ERCP pancreatitis was additionally reported

(tables 2 and 3). Concordantly, 10/11 patients (91%) were
hospitalised at treatment initiation and the median duration
of hospital stay was significantly longer compared to group
B (table 3). The one patient who did not receive benzim-
idazole therapy at all experienced cholangitis with septic
shock and multiorgan failure following ERC and required
ICU admission. However, he refused life support with dial-
ysis and mechanical ventilation and ultimately died within
one month (table 3).

Patients in group B showed a slower resolution of hyper-
bilirubinaemia, with a calculated bilirubin half-life of 3.0

Table 1:
This table indicates the baseline characteristics of patients of both groups in regard to alveolar echinococcosis disease, biliary obstruction and infectious complication before ini-
tiation of any therapy. There were no significant differences between the groups. For the purpose of comparison, level of biliary obstruction was assessed by review of cross-
sectional imaging in both groups.

Group A (intervention): n = 11 Group B (conservative): n = 17 p value (univariate)

Age at diagnosis, median (range) 54 years (28–74) 47 years (23–73) 0.131

Female sex, n (%) 4 (36.4) 11 (64.7) 0.246

PNM classification (n, %) 0.059

P2 3 (27.3) –

P3 4 (45.5) 9 (52.9)

P4 3 (18.2) 8 (47.1)

Missing 1 (9.1)*

Alveolar echinococcosis stage (n, %) 0.055

I–II 2 (18.2) 0 (0)

III–IV 8 (90.9) 17 (100)

Missing 1 (9.1)*

Level of biliary obstruction (n, %) 0.493

Common bile duct 2 (18.4) 1 (5.9)

Hilar/bifurcation 7 (63.6) 13 (76.5)

Right/left hepatic branch 1 (9.1) 3 (17.6)

Missing 1 (9.1)*

Intrahepatic bile duct dilation on imaging, n (%) 10 (90.9) 16 (94.1) 0.999

Missing: 1 (9.1)*

Positive serological and/or PET viability parameters, n (%) 8 (72.7) 17 (100) 0.346

Missing: 2 (18.4)

Bilirubin, median (range) 110 µmol/l (58–456) 95 µmol/l (32–311) 0.279

Pruritus, n (%) 6 (54.5) 11 (64.7) 0.701

CRP, median (range) 10 mg/l (5–28) 10 mg/l (2–31) 0.961

Missing: 1 (9.1) Missing: 5 (29.4)

Fever, n (%) 0 (0) 0 (0) 0.999

* Original imaging data in this patient was missing, but the written report mentioned a P3N1 (stage IV) involvement of the liver with a biliary obstruction at the common bile duct
and dilated intrahepatic bile ducts.

Table 2:
Characteristics of the first biliary tract intervention. Shown are the individual characteristics of biliary tract intervention in patients of the group that had early interventional thera-
py of the biliary obstruction caused by newly diagnosed alveolar echinococcosis.

ID Modality Endoscopic papillo-
tomy

Brush cytology sam-
pling

Balloon dilation of
stenosis

Stent mater-
ial

Stent
size

Antibiotic prophylaxis Early complication(s)

1 ERC Conv. Yes 8 mm Metal 10 mm Ceftriaxone Ascending cholangitis / pancre-
atitis

2 ERC Conv. No 10 mm Plastic 10 Fr Amoxicillin / clavulanic
acid

Ascending cholangitis

3 ERC Conv. No 15 mm Plastic 7 Fr Ceftriaxone Ascending cholangitis / pancre-
atitis

4 PTCD n.a. No No Plastic 12 Fr Amoxicillin / clavulanic
acid

Ascending cholangitis

5 ERC Conv. No No Plastic 11 Fr No None

6 ERC Precut No No Plastic 7 Fr Ceftriaxone Ascending cholangitis

7 ERC Conv. No No Plastic 8.5 Fr No None

8 ERC Conv. Yes No Plastic 10 Fr No Ascending cholangitis

9 ERC Conv. Yes No Plastic 10 Fr No None

10 PTCD n.a. No No Plastic 8.5 Fr Ceftriaxone None

11 ERC Conv. No No Plastic 9 Fr No Ascending cholangitis

ERC: endoscopic retrograde cholangiography; PTCD: percutaneous transhepatic cholangiography and drainage; n.a.: not applicable.
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weeks ≈ 21 days (figure 2). A significant regression of in-
trahepatic bile duct dilation could be observed on mag-
netic resonance cholangiopancreatography (MRCP), when
performed (figure 3). In this group, only one early biliary
complication was reported (table 3). This patient had
cholangitis that resolved with antibiotic therapy alone
(table 3). Only 6/17 patients (35%) were hospitalised at
treatment initiation and the median duration of the hospital
stay was significantly shorter when compared to group B
(table 3). Two patients in this group received surgical re-
section of the alveolar echinococcosis lesion after resolu-

tion of hyperbilirubinaemia after four and five months of
follow-up (table 3).

Late biliary complications, consisting of recurrent
cholestasis or cholangitis, occurred in four patients of
group A (36%) and four patients of group B (24%, table
3). In group A, three patients received a repeat biliary tract
intervention during long-term follow-up and required hos-
pitalisation with a median duration of 43 days (table 3).
Three patients in group B (18%) required a biliary tract
intervention during follow-up (table 3). In two patients,

Table 3:
Secondary endpoints. Patients in the biliary tract intervention group exhibited significantly more early complications and were hospitalised for a longer duration for initial treat-
ment. In regard to late complications, there were no statistically significant differences between groups; however the number of patients was small in both groups.

Group A (intervention): n = 11 Group B (conservative): n = 17 p value (univariate)

Follow-up, median (range) in months 12 (1–122) 50 (4–211) 0.179

Benzimidazole treatment, n (%) 10 (90.9) 17 (100) n.a.

Time delta to biliary tract intervention, median (range) 5 days (-4–140) n.a.

Discontinuation due to adverse drug reaction, n (%) 0 (0) 0 (0)

Initial biliary tract intervention, n (%) 11 (100) 0 (0) n.a.

Duration of stent placement, median (range) 74.5 days (8–436) n.a.

Number of interventions, median (range) 3 (1–5) n.a.

Early complications, n (%) 7 (63.6) 1 (5.9) 0.002*

Cholangitis, n 7 1b

Pancreatitis, n 2 n.a.

Death, n 1a 0

Late complications, n (%) 4 (36.4) 4 (23.5) 0.672

Recurrent cholestasis, n 2 2

Cholangitis, n 2 2c

Secondary sclerosing cholangitis or biliary cirrhosis, n 0 0

Death, n 0 0

Biliary tract intervention for late complications, n (%) 4 (36.4) 3 (17.6) 0.381

Time to intervention 4, 5, 12, 76 months 7, 65, 95 months

Duration of stent placement 113, 333, 455, 1602 days 3, 158, 249 days

Number of interventions, n 4, 5, 12, 14 1, 5, 7

Hospitalisation days

At initial treatment, median (range) 18 days (7–107), n = 10 7 days (2–15), n = 6 0.007*

During follow-up, median (range) 43 days (13–117), n = 3 23.5 days (13–26), n = 4 0.486

Surgical resection, n (%) 3 (27.3) 3 (17.6) 0.368

Time to surgery 1, 2, 3 months 4, 5, 7 months

* statistically significant
a The patient refused life support treatment, including dialysis and ventilation.
b This patient and c one of these two patients with cholangitis could be treated with antibiotic therapy alone.

n.a.: not applicable.

Figure 2: Bilirubin levels during follow-up. The figure shows bilirubin levels of both groups over a period of six months following treatment initi-
ation. There was no statistically significant difference between the two groups regarding the primary endpoint. Patients in group A (left) exhibit-
ed fast resolution of hyperbilirubinaemia with a calculated half-life of 1.3 weeks. * This patient’s biliary drain was removed after eight days due
to cholangitis and reinserted after 3 months. Patients in group B (right) had a slower resolution of hyperbilirubinaemia with a calculated half-life
of 3.0 weeks. However, all but one patient in this group achieved the primary endpoint.
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cholangitis could be treated by antibiotic therapy alone.
Four patients required hospitalisation with a median dura-
tion of 23.5 days (table 3). In both groups, biliary tract in-
tervention during follow-up required long-term placement
of biliary drains (table 3). Secondary sclerosing cholangi-
tis, biliary cirrhosis or death during the defined follow-up
period for late biliary complications was not reported in ei-
ther group (table 3).

Discussion

The primary aim of the study was to compare two different
approaches – conservative vs interventional – for the treat-
ment of biliary obstruction in newly diagnosed alveolar
echinococcosis patients. At baseline, the two groups did
not show significant differences in disease severity, in par-
ticular regarding the extent of cholestasis. In both groups,
the primary endpoint – normalisation of the bilirubin level
within a 6-month period after treatment initiation – could
be achieved in all but one patient each, which was not
statistically different. While symptomatic hyperbilirubi-
naemia resolved faster after biliary tract intervention (t1/

2 1.3 vs 3.0 weeks), there was also an association with
more early, intervention-associated complications, mainly
cholangitis and pancreatitis. Consequently, these patients
required longer hospitalisation at treatment initiation (me-
dian 18 days) and one patient died due to the resulting sep-
tic shock with multiorgan failure. On the other hand, pa-
tients treated conservatively (benzimidazole therapy alone)
demonstrated slower regression of hyperbilirubinaemia but
only a single early biliary complication. Late biliary com-
plications did not occur more frequently compared to the
intervention group.

The major limitations of this study include its retrospective
design, which entails comparison on the basis of non-uni-
form decision criteria, as well as the small sample size
and long inclusion period. There is also the risk of se-
lection bias in the study’s patient population. While suc-
cess with conservative management in individual alveolar
echinococcosis patients led to abandonment of the inter-
ventional approach in most patients who were diagnosed
and treated at the two participating tertiary referral hospi-
tals during the last two decades, a substantial number of
patients (7) had their initial biliary tract intervention at sec-
ondary care hospitals and were referred shortly thereafter.
It cannot be excluded that alveolar echinococcosis patients

with biliary obstruction at initial presentation and an un-
eventful course after biliary tract intervention were not re-
ferred by these secondary care hospitals. However, this is
highly unlikely as the two centres involved in the study are
the reference centres for alveolar echinococcosis cases in
Eastern Switzerland.

Furthermore, significant changes have been made in pa-
tient management during biliary tract intervention over
the observed period. In particular, the prophylactic use of
NSAIDs for post-ERCP pancreatitis was established [28].
The date of biliary tract intervention, however, was not
relevant in group A, as these patients were spread evenly
across the observation period with three having had inter-
ventions as recently as 2020 and 2021. Unfortunately, the
use of NSAID prophylaxis could not be assessed due to in-
consistent reporting.

There are only a few studies that have reported the compli-
cation rate after biliary intervention in alveolar echinococ-
cosis patients. In a small German series of seven patients
treated with ERC, two (29%) developed post-ERC cholan-
gitis [24]. However, only two patients in this group had had
no prior ERC [24]. Similarly, in a European survey, com-
plications were reported in 22 of 129 (17%) biliary tract
interventions [25]. However, these 129 interventions were
carried out in only 38 patients who hence received repeat-
ed interventions [25].

Further limitations to the methodology of this study in-
clude the lack of assessment of pruritic symptoms during
follow-up, especially in the conservative treatment group.
This was due to the inconsistent reporting of such symp-
toms by physicians. Our clinical experience is that pa-
tients’ response to these symptoms correlate with the de-
crease in bilirubin levels seen following treatment
initiation, with most patients reporting a substantial im-
provement of pruritus within 4 weeks. Another limitation
is the assessment of the level of biliary obstruction by re-
view of cross-sectional imaging, which may differ slight-
ly compared to retrograde cholangiography. The rationale
here was to have a method that allows comparison between
the groups. Inherently, radiologists report the level of bil-
iary obstruction according to the antegrade flow of bile,
while endoscopists interpret the retrograde filling of the
bile ducts with contrast medium during ERC.

In conclusion, the study shows that biliary obstruction in
patients with newly diagnosed alveolar echinococcosis can

Figure 3: Representative magnetic resonance cholangiopancreatography (MRCP) of a patient treated with benzimidazole therapy alone
(group B). The left MRCP image indicates the status before benzimidazole initiation (A) while the right panel illustrates the biliary tract follow-
ing six months of therapy (B). Note the striking decrease in bile duct dilation. Bilirubin levels were 227 µmol/l at initial presentation and had
completely resolved (10 µmol/l) by six months.
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be treated effectively with benzimidazole therapy alone.
This approach was associated with fewer early, treatment-
associated biliary complications compared to upfront bil-
iary tract intervention, whereas the frequency of late biliary
complications did not differ between groups. While true
treatment superiority with regard to efficacy and safety can
only be assessed in a randomised controlled trial, such da-
ta is unlikely to be procured in the near future due to the
low incidence of alveolar echinococcosis. Based on our
preliminary data, we recommend reserving biliary tract in-
tervention for patients who do not respond sufficiently to
benzimidazole therapy alone within six months or develop
recurrent cholestasis / cholangitis while already on estab-
lished benzimidazole therapy.
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