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Abstract

Objectives The aim of this retrospective study was to collect epidemiological, clinical, laboratory, imaging, management,
and follow-up data on cases of alveolar echinococcosis (AE) diagnosed and/or followed up within the Namur Hospital Net-
work (NHN) in order to gather information on the challenges, pitfalls, and overall experience in the diagnosis and treatment
of AE.

Methods EchiNam was a multicenter retrospective study. Patients diagnosed and/or treated for probable or confirmed AE
in the NHN between 2002 and 2023 were included in the study. Patient selection was based on diagnosis codes, laboratory
results, and albendazole (ABZ) dispensing.

Results A total of 22 AE cases were retrieved, of which four were classified as probable and 18 as confirmed cases. Nine
patients were either asymptomatic or had symptoms attributed to another disease. Clinical examination yielded pathologic
findings in 10 patients. The median duration from the first AE-suggestive laboratory abnormalities to diagnosis was 176
days, and the median duration from the first AE-related imaging abnormalities to diagnosis was 133 days. Overall, 12
patients underwent surgical resection, with only four achieving complete lesion resection. Nine patients experienced ABZ-
related adverse effects, with temporary ABZ discontinuation in five.

Conclusion Due to various factors such as a long incubation period and a lack of awareness among Belgian physicians,
AE is often diagnosed at advanced disease stages. Treatment then becomes more complex or even suboptimal, resulting in
prolonged therapy, higher risk of adverse effects, significantly impaired quality of life, poor prognosis, and higher mortality
rates. Measures should be taken to achieve early diagnosis in endemic areas.
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Introduction

Alveolar echinococcosis (AE) is a rare and neglected zoo-
nosis caused by the larval stage of the fox tapeworm Echi-
nococcus multilocularis (EM) [1-3].

The parasite is endemic in North America (north-west
Alaska, north-west Canada, and central northern states of
the United States of America), northern, eastern, and central
Europe (which has been a known core highly endemic area
for AE since the end of the 19th century), and Asia (with a
highly endemic region covering most of Russia, central Asia
[Kazakhstan and Kyrgyzstan], western China [with a high
incidence of AE on the Tibetan plateau], eastern Turkey, and
the northern Japanese island of Hokkaido) [1, 2, 4, 5]. The
global incidence is estimated at 18,235 new cases of AE per
year, 91% of which occur in China [4].

AE is considered rare in European countries where the
disease is present, with an estimated average incidence of
0.03-0.20 cases/100,000 inhabitants/year [6]. Prevalences
in highly endemic areas of central Europe are estimated to
be between 2 and 40 per 100,000 inhabitants [7]. Studies
have shown an expansion of the central European endemic
area of AE to the north, west, and east [5]. Human cases
have been detected in countries (Czech Republic, Hungary,
Netherlands, Slovakia, Slovenia, Romania) considered free
of AE before 1995, and the incidence has doubled in the
endemic areas of France, Switzerland, Germany, and Aus-
tria [1, 5, 6]. The expansion of AE in Europe is due to sev-
eral factors: increasing red fox populations in both rural and
urban areas (due to rabies eradication, elimination of fox
predators, reduced hunting pressure, abundant availability
of anthropogenic food, and fox feeding) [7, 8]; more fre-
quent human—fox interactions (due to positive human atti-
tudes toward foxes that promote colonization of residential
areas) [8]; increasing EM infections in European fox and
dog populations [8, 9]. Sixteen European countries reported
at least one confirmed case of AE to the European Cen-
tre for Disease Prevention and Control between 2018 and
2022: Austria, Belgium, Croatia, Czech Republic, Estonia,
France, Germany, Hungary, Italy, Latvia, Lithuania, Nor-
way, Poland, Slovakia, Slovenia, and Sweden. The majority
of reported European AE cases are clustered in the Swiss
Jura, northeastern Switzerland, southern Germany, west-
ern Austria, central France, French Jura, and Savoy [10].
In terms of new cases, many European regions may not yet
have reached a plateau [11].

The first Belgian autochthonous case of AE was described
in 2002 by Delbecque et al. in a patient living in the south-
ern part of the province of Liége [12]. In Belgium, AE is
considered a rare disease and its reporting is not mandatory.
In 2022, 12 cases were reported by the Belgian National
Reference Laboratory (BNRL) [13]. Endemic cases of AE
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are unevenly distributed across the country: They are more
common in Wallonia, the southern part of Belgium, includ-
ing the three districts of Namur, Li¢ge, and Luxembourg [3,
13, 14], where the red fox population is increasing and sev-
eral of them are infected with EM [15, 16]. The overall pro-
portion of EM infected foxes is higher in Wallonia (38.6%)
than in Flanders (2.1%) [15, 17]. The highest proportions
of infected foxes in Wallonia are in Ardenne (42.2%) and
Hesbaye (42.1%), then in Fagne-Famenne (38.5%), Plateau
de Herve (30.8%), Condroz (29.2%), and finally Lorraine
(26.9%). These data have not yet been published, but were
presented in 2023 by A. Linden et al.. The impact of rodent
density on the infection rate in foxes has already been dem-
onstrated by Saitoh et al. [18]. A study carried out in the
French Ardennes showed that the increasing rodent popula-
tion density could explain the rising proportion of infected
foxes in this part of northern France [19]. A similar phenom-
enon is probably taking place in the neighboring Belgian
Ardennes, but this remains to be demonstrated.

E. multilocularis is a small tapeworm that reproduces via
a sylvatic cycle based on predation relationships between
the definitive host, foxes, and intermediate hosts consist-
ing mainly of cricetids (particularly Microtus sp. and Arvi-
cola terrestris) [1-3, 7, 19]. An urban cycle has also been
described, with dogs and, less frequently, cats acting as
definitive hosts [1]. Humans are accidental intermediate
hosts of this parasite. They are typically infected via the
fecal-oral route, usually by ingestion of EM eggs [1].

Identified risk factors for AE infection are mainly own-
ing dogs and cats, having a kitchen garden, being a farmer,
visiting forests for professional purposes, and hunting [20].

AE has a very long incubation period (5 to 15 years),
with the metacestode slowly increasing in size, mimicking
a malignancy as it invades and destroys neighboring tissues
and organs. In advanced stages of the disease, extrahepatic
locations are also possible [1, 6, 21]. The malignant behav-
ior of the metacestode is responsible for the high mortality
associated with AE, especially in advanced stages, when
patients are inadequately diagnosed and treated [11, 22].
AE is fatal in 90% of untreated patients within 10 years of
diagnosis [23]. A French study showed that, when treated,
the mortality of AE cases tended to merge with that of the
general population matched for sex, age, and calendar year
[24].

AE cases are classified by the World Health Organiza-
tion Informal Working Group on Echinococcosis (WHO-
IWGE) as possible, probable, or confirmed. Diagnosis of
AE is based on the combined results of epidemiological
and risk factor investigation, serology, imaging examina-
tions, pathology, and molecular methods (i.e., polymerase
chain reaction [PCR]) [1]. The diagnostic performance of
Echinococcus PCR varies from 69.8 to 100% depending on
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the PCR method and sample quality [25]. The specificity
depends on the DNA target and can reach 100%, allowing
species differentiation between E. multilocularis and Echi-
nococcus granulosus [26, 27]. Imaging modalities, mainly
fluorodeoxyglucose (FDG) positron emission tomography
(PET) with delayed image acquisition and magnetic reso-
nance imaging (MRI), allow the stratification of AE lesions
as active or inactive and the classification of the disease
according to the WHO-IWGE guidelines [1, 28-30]. This
classification provides essential information to clinicians,
enabling them to set up a stage-based multidisciplinary
approach to manage AE cases [30, 31]. Nowadays, FDG-
PET is considered a key high-performance examination for
AE diagnosis, as mentioned above, and for follow-up [,
32].

Current guidelines recommend complete resection of
the parasitic lesion(s) with a safety margin, if possible, fol-
lowed by a 2-year postoperative antiparasitic therapy with
oral albendazole (ABZ) at a dosage of 15 mg/kg/day [1, 28].
Because liver allotransplantation can be technically difficult
with a high risk of postoperative local and distant recur-
rence, this surgery is considered a last resort treatment for
patients with very symptomatic AE and inoperable lesion
[33]. If radical resection has not been performed, prolonged
ABZ suppressive treatment is recommended, as studies
have suggested that this treatment may inhibit the growth
of parasitic masses and induce regression of AE lesions
[1, 2, 34, 35]. The algorithm of Hao Wen et al. suggests an
annual Em18 serological follow-up, with FDG-PET being
performed every 2 years. A decision of discontinuing ABZ
treatment is made after two consecutive negative tests [1].
ABZ treatment may cause major or minor adverse effects
[14, 34]. According to the Food and Drug Administration
(FDA), very common (>10% of patients) adverse effects
include elevated liver enzymes and headache. Common
(1-10%) adverse effects include increased intracranial pres-
sure, dizziness, abdominal pain, nausea, vomiting, revers-
ible alopecia, fever, and leukopenia. There is currently no
equally effective pharmaceutical alternative to ABZ [1].
Due to the pharmacokinetics of ABZ, monitoring of ABZ
sulfoxide plasma levels is necessary to adjust the drug dose
[28]. ABZ treatment in this indication has been reimbursed
in Belgium since September 2017 [36].

In the European endemic regions, prolonged ABZ treat-
ment in patients who could not undergo radical surgical
resection has led to the transformation of AE from a fatal
disease to a chronic pathology. As a result, the quality of
life of affected patients can be significantly impaired due to
various treatment- and disease-related complications such
as ABZ adverse effects, biliary obstruction, septicemia,
portal hypertension, and Budd—Chiari disease [11]. Current

estimates suggest an average of 666,434 disability-adjusted
life years (DALYSs) associated with this disease worldwide
[4].

As AE is rare in Belgium, studies describing series of
autochthonous Belgian cases remain scarce. This study
sought to collect epidemiological, clinical, laboratory,
imaging, management, and follow-up data on AE cases
diagnosed and/or followed up within the Namur Hospital
Network (NHN) in order to gather information on the chal-
lenges, pitfalls, and overall experience in AE diagnosis and
treatment.

Materials and methods

EchiNam was a multicenter retrospective study that included
probable or confirmed AE cases diagnosed and/or followed
within the NHN between 2002 and 2023. A map of Belgium
showing the NHN sites is available as supplementary mate-
rial (Fig. 1).This study was approved by the ethics commit-
tee of the CHU UCL Namur University Hospital (reference
number: B0392022000108).

Informed consent of patients was not required, as the
study was an anonymized retrospective study based exclu-
sively on data already available in the electronic medical
records.

Patients were selected from the databases of the five
NHN hospitals [1667 acute care beds (CHU UCL Namur
(sites Godinne, Namur, Dinant), Clinique Saint-Luc Bouge,
and Centre Hospitalier Régional de Namur (site Namur)] as
follows:

1. Retrieval of patients with a putative AE diagnosis
between 2002 and 2023, based on available data: ICD-9
and ICD-10 diagnosis codes, hospital pharmacy data
(ABZ supply between 2002 and 2023), and microbiol-
ogy results (positive Echinococcus serology or positive
EM PCR) from local laboratories and the BNRL. Prior
to June 2021, AE serology and PCR testing were per-
formed by different laboratories using different meth-
ods. Since then, the CHU Liége has been the BNRL for
echinococcosis in Belgium, where all Echinococcus
confirmation serologies and PCR tests are performed
for the NHN.

2. Based on WHO-IWGE criteria, patients classified as
probable AE cases (serological, imaging, epidemio-
logical, and clinical findings suggestive of AE) or con-
firmed AE cases (pathological or molecular biological
confirmation of AE) [1] were included in the study.

3. Epidemiological, clinical, laboratory, imaging, surgical,
treatment, and follow-up data were collected from the
electronic medical records in 2023.
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Table 1 Demographic characteristics and medical conditions of the 22 patients

General information, n (%)
Median age at diagnosis (years) (95% CI)

67 (55.1-68.7)

Male; sex ratio 14 (63); 175
At least one underlying medical condition, n (%) 15 (68)
Smoking 6 (27)
Chronic alcoholism 4(18)
Diabetes 3(13.5)
Chronic renal failure 3(13.5)
Cirrhosis 3(13.5)
Ischemic cardiopathy 209
Hypertension 209
Chronic obstructive pulmonary disease 29
Sarcoidosis 209
Stroke 1(4.5)
Immunosuppression 7(32)
Immunosuppressive treatment 3(14)
Hematologic cancer 209
Solid cancer 29
Table 2 Exposure risk factors for AE available in medical records of 19 patients
Risk factors, n (%)
Dog ownership 12 (63)
Picking or eating mushrooms or berries 11 (58)
Having a kitchen garden 9 (47)
Forest visits for non-occupational purposes 6(31.5)
Cat ownership 6(31.5)
Forest visits for professional purposes 4(21)
Farmer 3(16)
Risk factor count, n (%)
No risk factor 1(5.5)
One risk factor 2(10.5)
At least two risk factors 16 (84)

Blood test parameters considered suggestive of AE
were leukocytosis, elevated C-reactive protein, elevated
eosinophil count, or elevated liver enzymes with no
other identified etiology [37].

Based on imaging (mainly FDG-PET and MRI),
patients’ disease was classified according to WHO-
IWGE guidelines [1, 38].

The quality of surgical lesion resection was classified

as follows:
e R0O: Complete lesion resection with no residual
disease;
® R1: Microscopic residue with less than 1 mm
margin;

® R2: Macroscopic residue.
The therapeutic range for monitoring of ABZ sulfoxide
plasma levels was 0.28-0.84 mg/1 [28].

4. Data were pseudonymized in a password-protected
Excel file.
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5. Statistics were mainly descriptive, using medians,
means, and confidence intervals to summarize data, as
the number of patients included was too small to per-
form univariate and multivariate analysis.

Results

Based on WHO-IWGE criteria, a total of 22 AE cases were
selected, including four probable and 18 confirmed cases.
Regarding their medical conditions, 32% (n=7) of patients
were immunosuppressed, including those with progressive
solid or hematologic cancers and those treated with immu-
nosuppressive drugs. The epidemiological and clinical char-
acteristics of patients are described in Table 1.

Exposure risk factors are described in Table 2. Three
patients did not have their specific risk factors documented,
except for occupational exposure.
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In our cohort, no AE cases were reported within the
household.

Thirteen patients had symptoms attributed to AE at the
time of diagnostic work-up. Nine patients were asymptom-
atic or had symptoms attributed to another disease.

Symptoms and clinical findings at the time of diagnostic
work-up are described in Table 3.

The median duration of AE-related symptoms prior
to diagnostic work-up was 60 days (0-3650 days)
for 11 patients; duration was not available for two

Table 3 Symptoms and clinical findings at the time of diagnostic work-up, AE imaging and staging at the time of diagnostic work-up, AE-associ-

ated complications of the 22 patients

Symptoms
Asymptomatic or symptoms attributed to another disease, n (%) 9(41)
Symptoms attributed to AE, n (%) 13 (59)
Systemic symptoms, n (%) 11 (84.5)
Asthenia 8(73)
Weight loss 7 (63.5)
Symptoms related to hepatic or perihepatic invasion, n (%) 10 (77)
Abdominal pain 9 (90)
Jaundice 3(30)
Cough 3(30)
Vomiting 1 (10)
Dyspnea 1(10)
Nausea 1(10)
Dyspepsia 1(10)
Clinical findings
Normal clinical examination or pathological clinical examination due toanother disease, n (%) 12 (54.5)
Pathological clinical examination attributed to AE, n (%) 10 (45.5)
Hepatomegaly 6 (60)
Jaundice 3(30)
Pathological pulmonary auscultation 3(30)
Pain on abdominal palpation 2 (20)
Ascites 1 (10)
Imaging and staging
Liver involvement, n (%) 22 (100)
Right lobe only 12 (54.5)
Left lobe only 4(18)
Two lobes 6 (27)
Median largest lesion size at diagnosis (mm) 65 (50-85)
Extension beyond the liver capsule, n (%) 8(36.5)
Metastatic disease at diagnosis, n (%) 1(4.5)
PET scans with significant FDG uptake in the periphery of parasitic lesions, 7 (%) 20 (91
WHO-IWGE classification, n (%)
I 5(22.5)
I 4 (18)
JUIE] 1(4.5)
1Ib 5(22.5)
v 7(32)
Complications
At least one complication, 7 (%) 12 (54.5)
Bacterial superinfection of the parasitic lesion 1(8,5)
Angiocholitis 1(8,5)
Biliary compression 11 (91.5)
Percutaneous biliary drainage 1(9)
Cysto-biliary fistula 2 (16.5)
Veinous compression 8 (66.5)
Portal or mesenteric thrombosis 3(37.5)
Imaging sign of hypertension 1(33)
Endoscopic variceal ligation for bleeding esophageal varices 1 (100)
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pauci-symptomatic patients. The median duration from first
laboratory abnormalities to diagnosis was 176 days (2—783
days) for the 14 patients with abnormal tests attributed to
AE. Laboratory test results are summarized in Table 4.

The median duration from first pathologic imaging sug-
gestive of echinococcosis to confirmation of diagnosis was
133 days (2—4811 days).

In this cohort, AE diagnostic work-up was initiated
because of nonspecific laboratory findings (leukocytosis,
elevated C-reactive protein, elevated eosinophil count, or
elevated liver enzymes) or imaging incidentalomas in 11
patients, while diagnostic work-up was initiated because of
AE-related symptoms in the remaining 11 patients.

In 16 patients, echinococcosis was not part of the differ-
ential diagnosis suggested by the radiologists at the time of
initial imaging.

With respect to imaging and staging, the results are sum-
marized in Table 3.

According to the WHO-IWGE classification, three
immunocompromised patients were classified as stage I,
two as stage II, one as stage IIIb, and one as stage IV. Non-
immunocompromised patients (n=15) were classified as
follows: two patients stage I, two stage II, one stage Illa,
four stage I1Ib, and six stage IV.

Serologic screening (i.e., ELISA, indirect hemaggluti-
nation, or immunodiffusion) was performed in all but one

patient. The results are shown in Table 4. In immunocom-
promised patients (n=7), serologic screening results were
as follows: two patients had negative results, one had incon-
clusive results, and four had positive results.

Western blots (WB) were performed in 15 patients (68%).
The results are presented in Table 4. All WBs were positive
for Echinococcus sp., including in three patients with nega-
tive or inconclusive serologic screening results.

In immunocompromised patients (n=7), WB results
were as follows: three patients had no WB performed, zero
had negative results, and four had positive results (two were
positive for Echinococcus sp. and two were suggestive of
AE).

Four patients (18%) underwent echo-endoscopic biopsy
for AE diagnosis, but only one patient had confirmatory
histology (25%). PCR was negative in the one patient who
underwent this test. Eleven patients (50%) underwent percu-
taneous biopsy: histology was consistent with AE in seven
patients (63.5%), while PCR was positive in seven of eight
patients (87.5%) who underwent this test. In two cases, a
laparoscopy was performed for diagnosis and evaluation
purposes. In these patients, the histopathology results were
consistent with AE, while PCR was positive in the patient
who underwent this test.

Twelve patients (54.5%) developed AE-associated com-
plications (Table 4).

Table 4 Laboratory tests performed during the diagnostic work-up of the 22 patients

Nonspecific laboratory tests
Normal tests, 7 (%)
Abnormal tests, n (%)

Abnormal tests attributed to underlying disease(s) other than AE, n (%)

Abnormal tests attributed to AE, n (%)
Median C-reactive protein level (mg/1) (95% CI)

C-reactive protein level > 8 mg/l, n (%)
Liver enzymes
Abnormal liver enzymes, n (%)
Cholestasis, n (%)
Cytolytic hepatitis, n (%)
Mixed, n (%)
Median blood eosinophil count (cells/mm?) (95% CI)

Blood eosinophil count > 500 cells/mm?, n (%)
Immunodiagnosis, n (%)
Serologic screening performed
Positive serologic screening
Negative serologic screening
Serologic screening result in the grey zone
Western blots performed
Positive for Echinococcus sp.
Results suggestive of AE
Molecular diagnosis n (%)
PCR performed
Positive PCR results

4(18)
18 (82)
4(22)
14 (78)
6.45
(2.9-15)
4(28.5)

13 (93)
5(38.5)
1(7.5)

7 (54)
245
(121-555)
2(14)

21 (95.5)
15 (71.5)
3(14.5)
3 (14.5)
15 (68)
15 (100)
11 (73.5)

10 (45.5)
8 (80)
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Curative intent surgery was performed in 12 patients
(54.5%). Details are described in Table 5.

All the patients operated on (n=12) had an AE-compati-
ble result from pathology examination, while eight patients
(66.5%) underwent EM PCR testing that turned out to be
positive.

Except the patient who died during surgery, all patients
(n=21) received ABZ treatment. At the time of data collec-
tion, 10 patients were still receiving ABZ treatment and 10
were not. Data were missing for one patient (loss to follow-
up). Adverse effects attributed to ABZ are summarized in
Table 6.

Table 7 describes ABZ treatment according to lesion
resection quality.

Initial disease progression was observed on imaging in
three patients despite ABZ treatment, but only one had ini-
tial symptoms due to disease progression (pleural effusion
responsible for dyspnea, treated with surgical paracente-
sis). One of these three patients was immunocompromised.
According to the WHO-IWGE classification, the two non-
immunocompromised patients were classified as stage II
and IV at diagnosis. The immunocompromised patient was
classified as stage I. Two of these three patients showed
stability in lesion size after initial disease progression.
The third patient died during follow-up. The remaining 19
patients remained stable or experienced a reduction in lesion

Table 5 Surgery for AE lesion resection

size under treatment. One patient was lost to follow-up, 22
months after diagnosis.

Overall, five of 22 patients died during the study period,
but only one death was considered AE-related (hemorrhagic
shock during curative intent surgery).

The median duration from diagnosis to death was 395
days (95% CI: 294-874) for the five patients who died dur-
ing the study period. The median duration from curative
intent surgery to death was 465 days (95% CI: 52—1213) for
the four patients who underwent surgery and died during the
study period. The duration from ABZ treatment discontinu-
ation (by physician order) to death was 743 days for the one
patient who died after ABZ treatment discontinuation. The
overall survival rate at 2 years after diagnosis (patients with
at least 2 years of follow-up) was 14/18 (78%). The overall
survival rate at 5 years after diagnosis (patients with at least
5 years of follow-up) was 10/14 (71%). The survival rate at
2 years after surgery for operated patients (follow-up of at
least 2 years) was 9/12 (75%). The survival rate at 5 years
after surgery for operated patients (follow-up of at least 5
years) was 6/10 (60%). The survival rate at 2 years after
ABZ treatment initiation for non-operated patients (follow-
up of at least 2 years) was 3/4 (75%). The survival rate at
5 years after ABZ treatment initiation for non-operated
patients (follow-up of at least 5 years) was 2/3 (66%).

N=22 (%) Year of surgery
Surgical lesion resection, n (%) 12 (54.5)
Preoperative diagnosis, n (%)
AE as the primary suspected diagnosis at the time of surgery 8 (66.5)
Preoperative misdiagnosis of neoplasia 4(33.5)
Quality of AE lesion resection, n (%)
RO 4(33.5) 2014, 2014, 2019, 2020
R1 6 (50) 2013,2013, 2016, 2017,
2017, 2021
R2 2 (16.5) 2013,2019
Postoperative complications, 7 (%) 8 (66.5)
Non-severe complications 3(37.95)
Severe complications 5(62.5)
Liver failure 2 (40)
Death (hemorrhagic shock) 1(20)
Massive pulmonary embolism 1(20)
Acute renal failure requiring dialysis 1(20)
Acidosis 1(20)
Biliary fistula with infected bilioma 1 (20)
No surgical resection, n (%) 10 (45.5)
Non-resectable lesions 6 (60)
Contraindication to surgery 3(30)
Patient refused surgery 1(10)

Non-evolutive disease
Patient scheduled for surgery at time of data collection

1 (10)
1 (10)
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Table 6 Albendazole treatment in 21 patients

Albendazole (ABZ) treatment, n (%) 21 (95)
At least one adverse effect attributed to ABZ treatment, n (%) 9 (43)
Non-severe 8 (89)
Increased liver enzymes 2 (25)
Nausea 2 (25)
Dyspepsia 2 (25)
Abdominal pain 1(12.5)
Polyneuropathy 1(12.5)
Dysgeusia 1(12.5)
Anemia 1(12.5)
Alopecia 1(12.5)
Severe 1(12.5)
More than tenfold increase in liver enzymes 1(12.5)
Temporary discontinuation of ABZ treatment, n (%) 8 (38)
Due to adverse effects attributed to ABZ treatment 5(62.5)
Increased liver enzymes 2 (40)
Polyneuropathy 1(20)
Abdominal pain 1(20)
Anemia 1(20)
Leukopenia 0(0)
Due to ABZ availability (reimbursement issue or stock shortage) 3(37.5)
ABZ treatment discontinuation, n (%) 10 (47.5)
Imaging stability for 4 or 5 years after initiation of postoperative ABZ treatment 2 (20)
Imaging stability for 4 years after initiation of ABZ treatment with initial non-significant FDG lesion uptake on PET scan 1(10)
Completion of 2 years of postoperative ABZ treatment 4 (40)
Death 3(30)
ABZ sulfoxide monitoring, n (%) 15 (71.5)
Within therapeutic range (0.28—0.84 mg/1) on first test 5(33.5)
Overdosing on first test 6 (40)
Underdosing on first test 4(26.5)
Overdosing and non-severe ABZ-attributed adverse effects 4(26.5)
Overdosing and severe ABZ-attributed adverse effects 1(6.5)

Table 7 Albendazole treatment in operated patients correlated to lesion resection quality in 12 patients

Surgery, n (%) 12 (55)
RO surgery, n (%) 4(33.9)
Postoperative ABZ treatment discontinued after 2 years 3(75)
Death within 2 years of surgery with ABZ treatment ongoing at time of death 1(25)

R1 surgery, n (%) 6 (50)

Postoperative ABZ treatment stopped due to stability on follow-up imaging (PET scan and MRI) 3(50)
After 2 years 1(33.5)
After 4 years 1(33.5)
After 5 years 1(33.5)
Death during surgery 1(16.5)
ABZ treatment ongoing at time of the study 2 (33.5)
R2 surgery, n (%) 2(16.5)
ABZ treatment ongoing at time of the study 2 (100)
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Discussion

According to the BNRL, the detection of AE cases in Bel-
gium has been increasing since 2010 and currently stands at
around 10 to 12 cases per year. This increase can be attrib-
uted to several factors (as described in the introduction), but
also to changes in the reporting method. From 2021, the new
BNRL reporting system has become more comprehensive,
requiring all Belgian laboratories to fill in a detailed form.

The BNRL practices are described as supplementary
material.

As the first Belgian autochthonous case of AE was
described only 20 years ago and a limited number of cases
have been declared since then, the overall Belgian experi-
ence with AE is rather limited compared to highly endemic
European countries (e.g., France, Germany, Switzerland)
[12]. In addition, there are no national guidelines for AE
management in Belgium. For these reasons, strategies for
the diagnosis and management of AE in Belgium are cur-
rently based on international recommendations [1, 28].

New diagnoses and difficult AE cases are discussed with
the Belgian National Reference Center (which includes
hepatologists, infectious disease specialists, surgeons,
microbiologists, and BNRL members with expertise in the
management of AE cases) located at the University Hospital
of Li¢ge and, if necessary, with the French National Refer-
ence Center located at the University of Franche-Comté.

Epidemiology

In our study, the median age at diagnosis was 67 years
and approximately 32% of patients were immunosup-
pressed, which is consistent with observations in the CHU
Liege cohort [14]. The most common exposure risk factors
observed in our population were dog ownership and mush-
room or berry picking.

In agreement with Yang et al. [39]., no cases were
reported in the household of our patients. However, such
cases were not actively sought in all patients, probably due
to limited knowledge of AE risk factors among Belgian phy-
sicians and, as AE reporting is not mandatory in Belgium,
to a lack of systematic inquiry by health authorities among
persons living in the household and in close proximity to
AE cases [40].

Diagnosis

Delayed diagnosis was a key issue in this cohort and was
mainly due to a lack of awareness of AE among Belgian
physicians [40].

Symptoms and clinical findings may falsely reassure or
mislead clinicians, as 41% of patients were asymptomatic

at the time of diagnostic (or had symptoms attributed to
another disease) and the majority of patients had normal
clinical examination (or pathological clinical examination
due to another disease). This may explain the delay between
initial symptom onset and diagnostic work-up, such as labo-
ratory tests and imaging. The median duration in this study
was 60 days.

In our cohort, 36.5% of patients had either normal blood
tests or laboratory abnormalities attributed to their comor-
bidities, falsely reassuring clinicians and delaying diagnos-
tic work-up.

The median duration from first detection of imaging or
non-specific laboratory abnormalities associated with AE
to definitive diagnosis was as long as 133 and 176 days,
respectively. These delays are likely due in part to a lack
of awareness among radiologists and the non-specific, non-
worrisome nature of most of these laboratory findings.

Half of the diagnostic work-ups were performed because
of imaging or laboratory incidentalomas detected by blood
tests or imaging carried out for other unrelated reasons. In
this context, performing early diagnostic work-up in case of
laboratory and imaging incidentalomas consistent with AE
could be a critical measure for early AE diagnosis.

Serologic screening tests are known for their sensitivity
in detecting AE, but our study found that 28.5% of results
were false negative or inconclusive. This observation could
be due to the initial use of outdated techniques (i.e. immu-
nodiffusion using a triple concentrated serum with antigen
from a soluble extract of alveolar cyst) or patient conditions
(immunosuppression). Interestingly, WB showed a better
sensitivity with positive results in three negative/inconclu-
sive screening tests, highlighting the importance of this test
in the laboratory diagnosis of AE.

In this study, the sensitivity of echo-endoscopic biopsy
for the diagnosis of AE was low. Percutaneous biopsy was
associated with better sensitivity.

Misdiagnosis was found to be common: In 72.5% (n = 16)
of patients, AE was not part of the differential diagnosis sug-
gested by the radiologists at the time of initial imaging.

One-third of patients who underwent surgery had an
incorrect diagnosis of neoplasia at the time of surgery.

Diagnosis is often made at advanced disease stages: The
median largest lesion size at diagnosis was 65 mm, with
54.5% of patients classified as stage IIIb or IV according
to the WHO-IWGE classification. At the time of diagno-
sis, a significant proportion of patients had biliary (50%) or
venous (36.5%) compression. Compared to the CHU Licge
cohort, our patients were more likely to be diagnosed at a
less severe stage [14]. In immunocompromised patients,
larval EM infection causes a more rapid disease progres-
sion [41]. In our cohort, only two of seven immunocompro-
mised patients had a disease stage higher than II. This may
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be explained by a higher number of incidentalomas (n=6)
in these patients, leading to earlier diagnosis. In one of
the seven immunocompromised patients, disease progres-
sion was initially observed on imaging at the start of ABZ
treatment.

In addition to the factors mentioned above, other elements
are likely responsible for delayed diagnosis: unavailability
of national guidelines for AE diagnosis; misclassification
of AE due to cross-reactivity of first-line serology between
Echinococcus species [42, 43]; failure of pathology exami-
nation to differentiate between AE and cystic echinococ-
cosis [43]; diagnostic work-up requiring less available and
more expensive imaging techniques such as MRI and PET.

Treatment

While the WHO-IWGE guidelines recommend complete
resection of the parasitic lesion with a safety margin, 32%
of our patients were ineligible for radical surgery because
of comorbidities or unresectable lesions due to metastases
or vascular/biliary involvement. Only 54.5% of patients
underwent curative intent surgery, of which only one-third
underwent complete resection with a margin greater than
1 mm, as recommended.

Surgery is often complex and associated with high com-
plication rates: In our cohort, 66.5% of patients undergoing
curative intent surgery experienced postoperative complica-
tions. In this group, 62.5% had severe complications and
one patient died.

In our study, as expected, a high proportion of patients
experienced adverse effects attributed to ABZ, although
only one was considered severe (liver enzymes increased
more than tenfold). Underdosing and overdosing of ABZ
were common, as shown by monitoring of ABZ sulfoxide
plasma levels in our patients.

Regarding our observations, 85.5% of the patients showed
either stable or reduced lesion size on imaging under ABZ
treatment. However, in three patients (14%), disease pro-
gression was still observed at the start of ABZ treatment.
One of them was immunocompromised and the ABZ sulf-
oxide plasma levels were not monitored; therefore, the pos-
sibility of drug underdosing could not be excluded. There
was no apparent explanation for the other two patients, as
they were non-immunosuppressed, treatment-compliant
patients with initially elevated ABZ sulfoxide plasma lev-
els that later normalized within the target range. Follow-up
showed stability of lesion size after initial disease progres-
sion in two of these three patients. The third patient died
during follow-up.

In addition to the factors mentioned above, other ele-
ments are likely to be responsible for the significant chal-
lenges in AE treatment: lack of national guidelines for
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AE treatment and follow-up; AE complications (biliary
and vascular obstruction, pleural effusion, etc.) sometimes
requiring expensive and complex interventional proce-
dures or per-endoscopic interventions [30]; high frequency
of ABZ shortages in Belgium due to stock issues, causing
some patients to interrupt their treatment for weeks or even
months; ABZ is a parasitostatic drug that requires long dura-
tion treatment, thus increasing the costs and risk of adverse
effects; necessity of long-term imaging, laboratory, and
clinical follow-up during and after ABZ treatment.

Case detection

As early appropriate treatment significantly improves the
prognosis of AE, diagnosing the disease at early stages could
be the cornerstone for improving patient care and outcomes.

We highlighted interventions that could potentially
improve case detection and diagnostic accuracy for AE:
publication of national guidelines for the diagnosis and man-
agement of AE (finalized Belgian guidelines are expected
to be published in early 2025); performing liver ultrasound
screening in high-risk patients with occupational exposure
[24]; adopting a low threshold for performing liver ultra-
sound in endemic regions for EM, especially in the pres-
ence of symptoms consistent with chronic inflammation or
liver invasion; maintaining a low threshold for performing
diagnostic work-up in incidentaloma cases, such as elevated
liver enzymes or abnormal liver imaging; raising aware-
ness among clinicians, including general practitioners (as
already done in 2023 with a meeting for general practitio-
ners in the Liége district), oncologists, gastroenterologists,
radiologists, etc.; improving local expertise in AE diagnosis
among radiologists, pathologists, surgeons, and infectious
disease specialists in hospital networks in endemic areas;
performing WB in patients with negative screening serol-
ogy but high clinical and imaging suspicion of AE.

Study strengths and weaknesses

Compared to previous Belgian cohort studies, our study
tends to be more comprehensive in terms of clinical, labora-
tory, and patient management data [14, 16]. To our knowl-
edge, EchiNam was the first Belgian study to identify and
analyze the challenges and pitfalls of AE diagnosis and
treatment in the country.

The main limitation of this study was its retrospective
design and the limited number of patients.

For technical and organizational reasons, it was not
possible to retrieve AE cases from the electronic medical
records and laboratory databases of some hospitals between
2002 and 2011. As a result, some patients may have been
missed.
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Due to the study duration, continuous evolution of guide-
lines, and emergence of new diagnostic tools, some patients
did not benefit from recent techniques, including WB, PCR,
and monitoring of albendazole sulfoxide plasma levels, in
the initial stages of their medical management.

Because of the evolution of PCR and serological meth-
ods and testing in different laboratories, the sensitivity and
specificity of these tests may have changed over time.

Conclusion

Although AE is a rare disease in Belgium, its prevalence
and incidence are probably underestimated due to the
long incubation period of the disease, misdiagnosis, and
underreporting.

An efficient and resilient surveillance system is needed
to obtain accurate and up-to-date epidemiological data on
reservoirs (foxes and dogs) and human cases in Belgium.

Diagnosis is often made at advanced disease stages.
Treatments then become more complex or even subopti-
mal, resulting in prolonged therapy, higher risk of adverse
effects, significantly impaired quality of life, poor progno-
sis, and higher mortality rates.

Early diagnosis is crucial as it substantially improves
the prognosis of AE if appropriate treatment is initiated
promptly. Emphasis should be placed on interventions that
have the potential to improve AE case detection and diag-
nostic accuracy, such as raising awareness among clinicians,
screening programs, maintaining a low clinical suspicion
threshold, and the use of sensitive diagnostic tests.

AE treatment is another important area of research, as
there are currently no pharmaceutical alternatives to ABZ,
which is often poorly tolerated.
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