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Abstract. The aim of the study was to evaluate the availability of different procedures, diagnostic tests, and treatments, as well as the procedures and techniques used in the management of cystic echinococcosis (CE) in Spain. This
was a cross-sectional study performed from September to December 2018 in Spain. A survey directed to CE–treating
clinicians was conducted to collect information regarding the center characteristics and the different protocols of
management followed. Thirty-nine centers among 76 contacted centers participated in the survey, most of them belonging to the public health system and attending both adult and children. The median number of patients with CE
attended during the last three years per center was 15. Percutaneous techniques were used only in seven centers, and
surgery was the most frequently used therapeutic approach. Drugs and duration of treatment (both when administered
exclusively or when combined with surgery/puncture, aspiration, injection, and reaspiration) were very variable depending
on the centers. There is a high variability in the management of CE among Spanish centers. These results stress the
importance of promoting the diffusion of existing knowledge, adapting the WHO recommendations to our setting, and
referring patients to referral centers at a national level.

recent survey asking 41 specialists about their proposed
management of ﬁve CE clinical cases.5
The Hydatidosis Working Spanish Group (HWSG) of the
Spanish Society of Tropical Medicine and International Health
(SEMTSI) was created in 2018 with the aim of gathering experts of different disciplines (infectious diseases, microbiology, radiology, and surgery) to elaborate a consensus
document for the diagnosis and treatment of CE at a national
level. As a secondary objective, the HWSG of the SEMTSI
aimed to evaluate the availability of different procedures, diagnostic tests, and treatments, as well as the use of these
techniques and procedures in the management of CE around
the country, which was the objective of the present study.

INTRODUCTION
Cystic echinococcosis (CE) is a zoonotic disease caused by
the larval stages of the cestode Echinococcus granulosus and
is one of the 20 neglected tropical diseases listed by the
WHO.1 Although CE is distributed worldwide, most cases are
described in South America, Africa, and Asia. In Europe, the
countries with higher prevalence are those placed in the
Mediterranean Basin (such as Portugal, Spain, Italy, and
Greece), where annual incidence rates for human CE of 4–8
per 100,000 inhabitants have been reported.2 In Spain, although there was a decrease in the incidence during the last
decades, human CE is still one of the most important
anthropozoonoses in terms of morbidity and economic
losses.3
The current diagnostic criteria for CE rely on the expert
consensus for the CE diagnosis performed by the WHO Informal Working Group on Echinococcosis and published in
2010. These diagnostic criteria include clinical, epidemiological, radiological, serological, and histopathological variables.4 Regarding the treatment of CE, there are four main
options available: surgery, antiparasitic treatment (mainly with
benzimidazoles and praziquantel), percutaneous techniques
(such as puncture, aspiration, injection, and reaspiration
(PAIR) or modiﬁed catheter treatment), and the “watch and
wait” strategy. Despite the WHO recommendations, there is a
lack of standardization that leads to a high variability in the
management of this pathology, as it has been evidenced in a

METHODS
This is a cross-sectional study performed by the HWSG of
the SEMTSI from September to December 2018. A survey
directed to CE-treating clinicians was conducted to collect
information regarding the center characteristics and the different protocols of CE management followed in each center.
Survey recipients (one per center) were identiﬁed in three
ways: members of the HWSG, clinicians of other centers
contacted through the members of the HWSG, and through a
PubMed search to identify Spanish clinicians who had published articles on CE. After the identiﬁcation of the potential
recipients of the survey, they were sent e-mails explaining the
nature and objectives of the study, and the survey was sent to
them when accepting to participate. When the information of
the survey was incomplete or confusing, participants were
contacted to clarify the information.
The survey was elaborated by the HWSG members and
included general characteristics of the center (location, type of
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population attended, and level of specialization), general information regarding CE cases attended from 2015 to 2017
(number of total CE cases, the treatment they received, percentage of extrahepatic cases, and percentage of immigrant
population among CE cases), available diagnostic and treatment options, and protocols followed by the centers. The
survey is available in the Supplemental Material.
Categorical data were presented as absolute numbers and
proportions, and continuous variables were expressed as
medians and interquartile ranges (IQRs). The χ2 test was used
to compare the distribution of categorical variables and the
Mann–Whitney U test for continuous variables. Results were
considered statistically signiﬁcant if the two-tailed P-value
was < 0.05. SPSS software for Windows (version 19.0; SPSS
Inc, Chicago, IL) was used for statistical analyses. The Ethical
Review Board of the Vall d’Hebron University Hospital (Barcelona, Spain) was consulted and agreed that ethical committee approval was not necessary. Procedures were
performed in accordance with the ethical standards laid down
in the Declaration of Helsinki as revised in 2013.
RESULTS
Seventy-six CE-treating clinicians were contacted, 48 accepted to participate in the study, and ﬁnally 39 sent back the
ﬁlled survey. The geographical distribution of the participant
centers was as follows (12 autonomous communities): Madrid
(nine participants); Catalonia and Castilla y León (six participants each); Valencian Community (four centers); Balearic
Islands, Andalucı́a, and Galicia (three centers each); Asturias,
Aragón, Cantabria, Basque Country, and Canary Islands (one
center each). Most of the centers belonged to the public health
system; only two (5.1%) centers had private activity. Fourteen
(35.9%) centers attended only adult patients, one (2.6%)
center attended only children (aged < 16 years), and 24
(61.5%) centers attended both adults and children. The median number of CE patients visited per center during the last 3
years was 15 (IQR: 5.75–24.25), and 25 (64.1%) centers were
visited by more than 15 patients. Characteristics of the centers
and patients attended are summarized in Table 1.
Regarding the availability of different procedures and drugs,
the following information was collected. Albendazole was

available in 38 (97.4%) centers, mebendazole in 34 (87.2%)
centers, and praziquantel in 33 (84.6%) centers. Only 18
(46.2%) centers had access to the percutaneous techniques.
Five (12.8%) centers had a multidisciplinary team, a preset
group of infectious diseases specialists, surgeons, radiologists, and microbiologists, that regularly meets to discuss all
CE cases.
Regarding the treatment option, the median percentage of
each of them was 43.75% (IQR: 28.5–75%) for surgery, 23.8%
(IQR: 0–33.3%) for “watch and wait,” 15% (IQR: 0–33.3%) for
exclusively pharmacological treatment, and 0% (IQR: 0–0%)
for percutaneous techniques. Figure 1 shows the percentage
of treatment option for each center. More information on the
drugs used and duration of treatment is summarized in
Table 2. Regarding the protocols used in each center, 14
(35.9%) centers followed the WHO guidelines, two (5.1%)
centers followed their own institutional protocols, two (5.1%)
centers used other protocols, and 21 (53.8%) did not follow
any protocol or guideline.
Different medical and surgical departments diagnose and
manage patients with CE depending on the center: department of surgery in 31 (79.5%) centers, department of infectious diseases or tropical medicine unit in 28 (71.8%)
centers, department of internal medicine in 15 (38.5%) centers, department of gastroenterology in nine (23.1%) centers,
and department of pneumology in three (7.7%) centers. Diagnostic tools used for the patients’ follow-up were as follows:
ultrasounds used in 31 (79.5%) centers, computed tomography in 30 (76.9%) centers, serological tests in 25 (64.1%)
centers, and other techniques (magnetic resonance and
positron emission tomography) in four (10.3%) centers. Serological tests were available in 37 (94.9%) centers, 21 (53.8%)
centers had an indirect hemagglutination test, 15 (38.5%) had
ELISA, six (15.4%) had a chemiluminescence immunoassay,
and two (5.1%) had an indirect immunoﬂuorescence test.
We compared centers by the number of patients visited in
the last three years. Centers that attended more than 15 patients had higher access to percutaneous techniques (60%
versus 21.4%, P = 0.020) and lower percentage of immigrant
patients (15% versus 61%, P = 0.045) than the centers that
attended 15 or less patients. No other differences were found.
More information is summarized in Table 3.
DISCUSSION

TABLE 1
Characteristics of the participant centers and patients attended
Characteristics and patients

Type of activity
Public health system
Private activity
Population attended
Only adults
Only children
Adults and children
Number of patients attended in the last 3
years
Median
< 10 patients
10–29 patients
³ 30 patients
Median percentage of extrahepatic cases
Median percentage of cases in immigrant
population

Number of centers (n = 39)

37/39 (94.9%)
2/39 (5.1%)
14/39 (35.9%)
1/39 (2.6%)
24/39 (61.5%)
15 (IQR 5.75–24.25)
14/39 (35.9%)
16/39 (41%)
9/39 (23.1%)
15% (IQR 1.5–33%)
26.5% (IQR 10–61.5%)

IQR = interquartile range. Data are reported as number (%) of centers or median (IQR).

Here, we present the results of a survey addressed to CEtreating clinicians from 39 Spanish centers (from 12 autonomous communities of 17). The information collected shows
high variation regarding the availability of the different procedures
and techniques depending on the centers, as well as heterogeneity in the therapeutic approach and recommendations/
guidelines followed, with different duration of pharmacological
treatments and diverse procedures used (percutaneous techniques and surgery).
The number of patients attended in the last 3 years in each
participant center was very variable and ranged from one
patient to 44 patients. Centers attending larger number of
patients were those with higher level of specialization or those
placed in areas where CE incidence is higher.3 It could be
argued that the variability among centers is related to the
number of patients attended; however, when comparing
centers by the number of patients attended, no relevant
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FIGURE 1. Percentage of the different treatment options performed on patients attended in the last 3 years in each participant center.

differences were found. Hence, the variability seems to be
unrelated to the number of patients or the level of specialization of the center.
One interesting ﬁnding of the survey was the high percentage
of immigrant population among the CE cases reported by the
centers (a median of 26.5% among centers). Scarce information is available regarding CE cases in immigrant population in Spain. Studies reporting Spanish case series of CE
have described percentages of immigrant population ranging
from 3% to 14%.6,7 Since 2015, CE is a mandatory declaration
disease in Spain. Moreover, veterinary control programs have
been implemented in highest prevalence Spanish regions in the
last decades.8 The changing epidemiological proﬁle of CE diagnosed in Spain could be due to better disease control
strategies in our country and the decrease of autochthonous
cases, increasing the percentage of imported cases. Similarly,
in Italy, cases in immigrant population are increasingly being
diagnosed; in a recent study performed in Lombardy, 43% of
the CE cases diagnosed in a single center were immigrants.9
Moreover, foreign cases diagnosed in our country may raise
awareness of the incidence in the native countries of these

patients, where the weakness of notiﬁcation systems could
underestimate the real burden of the disease.
Although the percutaneous techniques were available in
almost half of the centers, only seven (18%) centers used this
technique during the last 3 years. The PAIR and other percutaneous techniques are recommended as an alternative to
surgery for inoperable patients and those who refuse surgery
and can be the ﬁrst treatment option in cases of relapse after
surgery or pharmacological treatment, especially in those
within 5- to 10-cm CE1 and CE3a cysts.4 In our study, even in
centers with the highest number of patients attended, percutaneous techniques were not used. This technique, although
being minimally invasive, needs well-trained interventional
radiologists. In a recent study performed in a high-endemic
area of Spain, only one patient from 491 (0.2%) was treated
with the PAIR technique.10 This fact should emphasize the
importance of having well-trained personnel in these techniques; otherwise, the recommendations and guidelines are
hard to follow in most of the centers.
Availability of different drugs used in CE treatment was quite
high for each drug, albendazole being the most available drug.
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TABLE 2
Drugs used in the participant centers and duration of treatment
Drugs and duration of treatment

Number of centers (n = 39)

Number of centers using each drug
Albendazole
37/39 (94.9%)
Praziquantel
10/39 (25.6%)
Mebendazole
3/39 (7.7%)
Albendazole + praziquantel
17/39 (43.6%)
Duration of treatment (pharmacological exclusively)
Median (months)
3 (IQR 3–6)
< 3 months
4/39 (10.2%)
3–6 months
29/39 (74.4%)
³ 6 months
6/39 (15.4%)
Duration of treatment before PAIR/
7 (IQR 7–30)
surgery (days)
Duration of treatment after PAIR/surgery
30 (IQR 28–60)
(days)
Number of centers with patients treated
19/39 (48.7%)
with permanent pharmacological
treatment
IQR = interquartile range; PAIR = puncture, aspiration, injection, and reaspiration. Data are
reported as number (%) of centers or median (IQR).

However, the use of diverse drugs was very different
depending on the centers. Surprisingly, there are centers still
using mebendazole or praziquantel as a single drug, despite
albendazole being a much more effective drug. The current
evidence suggests using albendazole alone or in combination
with praziquantel for inoperable patients, patients with multiple cysts, and in < 5-cm CE1 and CE3a cysts. Mebendazole is
considered an alternative drug when the other drugs are not
available.4 A recent meta-analysis may suggest that the
combined treatment with albendazole plus praziquantel is
superior to treatment with albendazole alone, with higher
scolicidal activity and greater number of cysts cured or improved.11 Another key point is the duration of the treatment,
where a consensus is not well established because of the
weak evidence. This lack of scientiﬁc evidence explains the
heterogeneity of pharmacological treatment duration observed in our study.
Surgical treatment was the most used therapeutic approach
among the participant centers. Although the more radical
surgical interventions have higher operative risks, this kind of

interventions have showed a lower risk of recurrence (3.2%)
than more conservative surgical techniques (24%).12 However, surgical treatment (as well as percutaneous techniques)
should be combined with pre- and post-pharmacological
treatment.10 Once again, to date, there are insufﬁcient data to
establish the optimal duration of pharmacological treatment
when given before and after surgical or percutaneous procedures. High variability was also observed in our study regarding treatment duration in these situations.
Our study has some limitations. Given the nature of the
study design (survey-based), a bias could have taken place,
more interested and expert CE clinicians could have more
chance to answer the survey than those with less experience
in the ﬁeld. However, participants in the study came from
centers with very different level of specialization, and the
Spanish geographical representation of the centers was wide.
Another point to take into account is that some information
(number of patients attended, treatment options, and duration
of treatment) was collected retrospectively; hence, some information could have been missed. Moreover, the approach
depending on the cyst stages was not assessed, and it could
be difﬁcult to interpret the results.
In summary, the results of the survey performed among
Spanish CE-treating clinicians showed heterogeneity regarding the availability of the different techniques and procedures, as well as in the use of these procedures and
recommendations followed. Main differences were found in
the PAIR technique use, different drugs administered, duration of pharmacological treatment, and recommendations/
guidelines followed. These results stress the importance
of promoting the diffusion of existing knowledge and referring complicated patients to referral centers at a national
level. Multidisciplinary teams would decrease not only variability among different centers but also variability within the
center. Given the relative low number of patients attended in
most of the centers, a national database with clinical and
epidemiological information of patients with CE could help
homogenize the therapeutic approach of these patients. In
this regard, there are initiatives such as the European Register of Cystic Echinococcosis, which Spanish centers could
join.13

TABLE 3
Comparison of the main characteristics of the centers depending on the number of visited patients in the last three years
Access to PAIR
Serological test available
Median % of pharmacological treatment
Median % of surgical treatment
Median % of PAIR
Median % of watch and wait
Treatment with albendazole
Combined treatment (albendazole + PZQ)
Median duration of treatment (months)
Median duration of pre-IQ treatment
(days)
Median duration of post-IQ treatment
(days)
Suppressive treatment
Multidisciplinary team
Referring patients
Median % of immigrant patients
Median % of extrahepatic cases

Centers attending £ 15 patients (n = 14)

Centers attending > 15 patients (n = 25)

P-value

3/14 (21.4%)
12/14 (85.7%)
14.6% (0–42.8%)
33.3% (19.1–87.5%)
0% (0–0%)
12.5% (0–37.5%)
13/14 (92.8%)
4/14 (28.5%)
3 (3–6)
10.5 (6.2–30)

15/25 (60%)
25/25 (100%)
15% (4.7–30.3%)
46.6% (34.5–72.9%)
0% (0–5.3%)
23.8% (13.8–33.3%)
24/25 (96%)
13/25 (52%)
3 (3–6)
7 (7–30)

0.020
0.123
0.803
0.561
0.325
0.561
1
0.157
0.897
0.988

49 (29.5–85.5)
5/14 (35.7%)
2/14 (14.3%)
3/14 (21.4%)
61% (12–100%)
14% (0–33%)

30 (28–60)
14/25 (56%)
3/25 (12%)
4/25 (16%)
15% (9.5–39.5%)
15% (5–38%)

IQR = interquartile range; PAIR = puncture, aspiration, injection, and reaspiration. Data are reported as number (%) of centers or median (IQR).

0.251
0.224
1
0.686
0.045
0.284
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López-Vélez, National Referral Unit for Tropical Diseases, Infectious
Diseases Department, Ramón y Cajal University Hospital, Madrid,
Spain, E-mail: rogelio.lopezvelez@salud.madrid.org. Javier PardoLledı́as, Department of Internal Medicine, Hospital Universitario
Marqués de Valdecilla, Universidad de Cantabria, IDIVAL, Santander,
Spain, E-mail: javipard2@hotmail.es. Diego Torrús, Infectious Diseases Unit, Hospital General Universitario de Alicante, Alicante, Spain,
E-mail: diemen@coma.es. Marı́a Peñaranda, Department of Internal
Medicine, Son Espases University Hospital, Palma de Mallorca, Spain,
E-mail: maria.penaranda@ssib.es. Azucena Rodrı́guez-Guardado,
Department of Internal Medicine, Hospital Universitario de
Cabueñes, Gijón, Spain, E-mail: azucenarodriguez@telecable.es.
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The following are supplemental materials and will be published online only

CUESTIONONARIO SOBRE DIAGNÓSTICO Y MANEJO DE LA HIDATIDOSIS EN CENTROS
ESPAÑOLES (Grupo de trabajo en hidatidosis de la SEMTSI)

INFORMACIÓN SOBRE EL CENTRO
Nombre del centro:
Municipio / Provincia:
Tipo de actividad (marcar con una X):
Tipo de centro (según SNS):

Público,

Privado,

Otro (especificar):

Hospital de tercer nivel (alta complejidad)
Hospital de segundo nivel
Hospital comarcal

Tipo de pacientes:

Adultos,

Población pediátrica,

Ambos

Persona / e-mail de contacto:

INFORMACIÓN SOBRE PACIENTES CON HIDATIDOSIS
¿Cuántos casos de hidatidosis aproximadamente fueron registradas en su institución en los
últimos 3 años? ¿Qué tratamiento se realizó?

AÑO

TOTAL DE
PACIENTES

TRATAMIENTO
TRATAMIENTO
FARMACOLÓGICO
QUIRÚRGICO
ÚNICO

PAIR

WATCH
AND WAIT

2015
2016
2017

¿Cuál es el porcentaje aproximado de población inmigrante entre los casos de hidatidosis
diagnosticados en los últimos 3 años?

¿Cuál es el porcentaje aproximado de casos de hidatidosis extrahepática atendidos en su
centro durante los últimos 3 años?

INFORMACIÓN SOBRE EL MANEJO DE LOS PACIENTES Y CAPACIDADES DEL CENTRO
¿En su institución se lleva a cabo la técnica de PAIR (punción, aspiración, inyección y reaspiración)?: SI, NO

¿El albendazol está disponible en su institución? :

SI, NO

¿El mebendazol está disponible en su institución? :

SI, NO

¿El praziquantel está disponible en su institución? :

SI, NO

¿Qué tratamiento médico se suele utilizar en su institución? (marcar todas las que apliquen)
Albendazol
Praziquantel
Mebendazol
Combinación de albendazol y praziquantel
Otro (especificar):

¿Cuál es la duración media del tratamiento farmacológico en casos de tratamiento
farmacológico único (sin cirugía ni PAIR) administrado en su institución? (en meses)

¿En su institución hay pacientes que reciben tratamiento farmacológico continuo (tratamiento
supresivo o indefinido)? : SI, NO

¿En los casos de pacientes que son intervenidos o sometidos a la técnica PAIR, cuánto tiempo
reciben tratamiento farmacológico ANTES de la intervención/PAIR? (en días)

¿En los casos de pacientes que son intervenidos o sometidos a la técnica PAIR, cuánto tiempo
reciben tratamiento farmacológico DESPUÉS de la intervención? (en días)

¿Qué servicio suele hacerse cargo del tratamiento y seguimiento de los pacientes con
hidatidosis en su centro? (marcar todos los que apliquen)
Cirugía General
Enfermedades Infecciosas / Unidad de Medicina Tropical
Medicina Interna
Digestivo
Ninguno predefinido (el servicio que evalúa inicialmente al paciente)
Otro (especificar):
¿Los casos más complicados se derivan a otro centro?
SI: ¿cuál?
NO

¿Existe equipo multidisciplinar de valoración formal conjunta de los casos de hidatidosis (p.ej.
con reuniones periódicas)? : SI, NO

¿El servicio de Microbiología de su institución dispone de técnicas serológicas para detectar
anticuerpos frente a Echinococcus granulosus? :
SI: ¿Qué tipo de serología? ELISA, IFI, IHA, CLIA, Western blot
NO

Una vez realizado el tratamiento (farmacológico, quirúrgico, percutáneo o “watch and wait”),
¿cada cuánto se realizan controles en estos pacientes habitualmente?:
Cada 6 meses
Una vez al año
Cada 2 años
Nunca
Otro (especificar):

¿Con qué tipo de pruebas diagnósticas se realiza el seguimiento? (marcar todas las que
apliquen)
Control clínico
Técnica serológica
Ecografía
TAC
Otro (especificar):

¿En su institución dispone de guías especializadas para el manejo de la hidatidosis?
Guía de la OMS
Guía institucional
Ninguna
Otra (especificar):

¿Crees que sería necesario la elaboración de un documento de consenso a nivel nacional para
ayudar a los profesionales en el manejo de estos pacientes? : SI, NO

