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Abstract

AIM: To assess retrospectively the epidemiological
and clinical aspects of cystic echinococcosis (CE) and
to evaluate follow-up and response to treatment in pa-
tients affected by CE.

METHODS: From January 2000 to December 2010, all
patients affected by CE at the Infectious Diseases Units
of the University of Catania and of Basilotta Hospital in
Nicosia-Enna, were enrolled as participants in the study.
Epidemiological, clinical and laboratory data were col-
lected for each patient. Diagnosis of CE was performed
using clinical imaging and laboratory parameters. Re-
sponse to treatment was categorized as follows: “cure”
as the disappearance or complete calcification of cyst/s;
“improvement” as a reduction in the diameter and/or
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number of existing cysts; and “impairment” as an in-
crease in the diameter and/or number of existing cyst/s
and the onset of relapses (/.e., the onset of new cyst/s
and an increase in the diameter of previously existing
cyst/s and/or complications. Immunoglobulin E (IgE)
titers and eosinophil percentages were evaluated at di-
agnosis, at six months after the initiation of treatment
and again in the case of relapse. Hyper-eosinophilia was
defined as an eosinophil percentage of = 6%.

RESULTS: Thirty-two patients were diagnosed with
CE in our Unit during the research period, with a male-
female ratio of 2:1. At the time of diagnosis, 40% of pa-
tients presented a single CE cyst. Sixty percent showed
multi-organ involvement. The liver-lung localization ratio
was 2:1. Patients below the age of 50 at diagnosis were
more likely to have multiple cysts (73.7% vs 35.5%, P
< 0.05). Regarding treatment, 30 patients were treated
medically and 16 surgically. Fourteen patients were
treated both medically and surgically. Relapses were
seen to be less frequent in patients treated with alben-
dazole before and after surgery. Complete cure or an
improvement was achieved in 23 patients. Impairment
was observed in one patient. Two patients showed no
improvement. Relapses were more frequent in those
patients treated before 2005. At diagnosis, 71% of
patients were positive for specific CE IgE, and 56.3%
showed an eosinophil percentage of = 6%. Patients
who were diagnosed with hyper-eosinophilia developed
complications more frequently than the other patients,
but did not suffer relapses.

CONCLUSION: On the basis of our results, we propose
cystic echinococcosis screening for family members of
patients, appropriate pre- and post-surgery treatment
and the assessment of anti-echinococcus IgE titer or
eosinophil percentage as a therapy response marker in
settings with limited resources.

© 2013 Baishideng Publishing Group Co., Limited. All rights
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Core tip: On the basis of the data presented, we sug-
gest the use of specific immunoglobulin E detection and
eosinophil percentage counts as therapeutic response
markers, particularly in settings with limited resources.
We also recommend: (1) routine screening for cystic
echinococcosis in relatives (and/or close associates) of
patients to facilitate the diagnosis of asymptomatic in-
fection; (2) extension of the follow-up period after sur-
gical and/or medical treatment for the early diagnosis
of relapses; and (3) appropriate pre- and post-surgery
therapy.

Cappello E, Cacopardo B, Caltabiano E, Li Volsi S, Chiara R,
Sapienza M, Nigro L. Epidemiology and clinical features of cystic
hydatidosis in Western Sicily: A ten-year review. World J Gastroen-
terol 2013; 19(48): 9351-9358 Available from: URL: http://www.
wjgnet.com/1007-9327/full/v19/i48/9351.htm DOI: http://dx.doi.
org/10.3748/wjg.v19.i48.9351

INTRODUCTION

Human cystic echinococcosis (CE), or hydatid disease, is a
parasitic zoonosis caused by the larval stages of the ces-
tode Echinococcus granunlosns. The definitive hosts of this
parasite ate usually members of the canid family, such as

dogs, which develop the adult worm in the gut following
ingestion of the larvae that are present in the tissues of
the intermediate host. Following the ingestion of eggs
that are expelled in the feces of the definitive host, larval
cysts then go on to develop in the visceral tissue of the
intermediate hosts (typically sheep and goats and occa-
sionally, humans), particularly in the liver and lungs.

CE is found wotldwide, especially where livestock breed-
ing and farming are widespread and in areas where human,
definitive and natural intermediate hosts are found in
close proximity. In the human host, a hydatid cyst can
lead to life-threatening complications, such as cyst rup-
ture, with possible anaphylactic shock, the spread of new
cysts, and bacterial infection. In Italy, Sicily is one of the
most endemic areas for CE because of the high levels of
farming and livestock breeding, with an average annual
incidence of 3.2/100000 inhabitants'”. CE is often under-
diagnosed because it is frequently a silent condition that
develops over several years and whose symptoms are only
apparent when compression of internal organs occurs.

The aim of this study was to assess tetrospectively the
epidemiological and clinical characteristics of CE, and
evaluate follow-up and response to treatment in patients af-

fected by this disease.

MATERIALS AND METHODS
From January 2000 to December 2010 all CE patients
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admitted to the Infectious Diseases Units of the Univer-
sity of Catania and of Basilotta Hospital in Nicosia-Enna
were enrolled as participants in the study. Epidemiological,
clinical and laboratory data were collected from the clini-
cal records of each patient. Diagnosis of CE was made
using clinical, imaging and laboratory parameters.

Epidemiological data included sex, age, race, job, place
of residence, possible contact with stray dogs or hunting
dogs, countryside activities, hunting and presence of other
people in the family affected by CE. Patients were classi-
fied as being “exposed” or “not exposed” to CE on the
basis of occupation and recreational activities potentially
at risk of acquiring CE. Chest X-ray and abdominal ul-
trasound provided the parameters for an initial diagnosis
of CE. None of the patients enrolled in this study were
assessed using high-sensitivity tests, such as specific anti-
Echinococcus immunoglobulin E (IgE)-ELISA Immuno-
CAP or on the basis of micro/macroscopic morphology
alone. Serum alanine aminotransferase (ALT), gamma-
glutamyl transpeptidase (gamma-GT) and alkaline phos-
phatase (ALP) values were also collected.

Where appropriate, treatment consisted of albendazole
at a dosage of 10-15 mg per kg per day, administered in two
separate doses, each individual course of treatment lasting
up to 3 mo. Ultrasound and X-ray assessed the response
to treatment after 1 year. A complete “cure” was defined
as the disappearance or the complete calcification of the
cyst/s, thereby rendering them non-viable. “Improvement”
was defined as a reduction in the diameter and/or number
of cysts and/or partial calcification, and “impairment” as
an increase in the diameter and/or number of cyst/s and
the onset of relapses and/or complications. A “relapse”
was defined as the onset of new cyst/s (regardless of lo-
cation) and/or an increase in diameter of previously exist-
ing cyst/s.

Response to treatment was recorded together with de-
tails of any adverse events, the severity of such events and
any further complications. Correlations between side effects
and albendazole treatment were assessed using the Naranjo
algorithm, Side effect severity was measured using the
FDA drug reaction severity scale”’.

As the average time before relapse was observed to be
30 * 6.4 mo, for the purposes of calculating the relapse
rate, the decision was made to include only those patients
diagnosed before 2008. IgE titers were evaluated at diag-
nosis, at six months after beginning treatment and again in
the case of relapse. Eosinophil percentages wete evaluated
at diagnosis and six mo after starting treatment. Hyper-
cosinophilia was defined as an eosinophil percentage of
= (%.

Ethics statement

This study was conducted in accordance with the prin-
ciples expressed in the Declaration of Helsinki. The Eth-
ics Committee of the University of Catania approved the
study. All patients provided written informed consent for
their data to be analyzed.

Statistical analysis
Anti-echinococcus IgE was performed using ELISA Immu-
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Table 1 Main characteristics of the 32 patients affected by

cystic echinococcosis 7 (%)

Characteristics Value
Age (yr)

Median (range) 46 +16.5
Sex

Male 21 (65.7)

Female 11 (34.3)
Risk factors

Exposed 14 (43.7)

Not exposed 18 (56.3)
Comorbidities

Affected 17 (53.1)

Not affected 15 (46.9)
Diagnosis

Abdominal ultrasound 16 (50)

Chest X-ray 9(28.1)

Unknown 7 (21.9)
Hydatid cyst

Single 13 (40)

Multiple 18 (60)
Treatment

Medical 30 (93.5)

Surgical 16 (50)

Medical/surgical 14 (46.8)

no-CAP (Phadia AB, Uppsala). Inferential statistical analysis
was conducted using the Zz test with Yates’ cotrrection,
Fishers’ exact test, Mann-Whitney’s U test and Student’s
/-test.

RESULTS

Gender and age
Thirty-two patients were diagnosed with CE in the course
of this study, of whom 21 were male and 11 were female,

with a male-female ratio of 2:1. Their median age was 46
1 106.5 years.

Risk factors

Fourteen patients, (43.7%) were classified as having been
exposed to CE. In 12 of these cases (85.7%), exposure
was a result of occupation (dog or cattle breeders, farm-
ers, butchers, veterinarians), and in two cases (14.2%)
exposure occurred during recreational activities (hunting).
A strong correlation was observed between exposure to
risk factors and the presence of other subjects affected
by CE in the patients’ extended families (Figure 1A). Co-
morbidities were observed in 17 (53.1%) patients, hy-
pertension in nine, diabetes in four, chronic pulmonary
diseases in two, hepatitis B in one and hepatitis C in one.

Diagnosis and localization

CE was detected in 16 patients (50%) by abdominal ultra-
sound, and in nine (28.1%) by chest X-ray, though in some
cases diagnostic examinations were not carried out di-
rectly in the two units involved in the study. When diag-
nosed, 13 patients (40%) were observed as having a sin-
gle hydatid cyst either in the liver (nine patients) or in the
lung (four patients). Nineteen patients (60%) presented
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multiple cysts with multi-organ involvement. Multiple
cysts were observed more frequently (73.7% s 35.5%, P
< 0.05) in patients below 50 years of age at the time of
diagnosis (Figure 1B). When diagnosed, 24 patients (75%)
were symptomatic, the most frequent symptom being a
dry cough. The liver-lung cyst localization ratio was 1.8:1
and although pulmonary cysts tended to be more fre-
quently symptomatic than hepatic cysts, this difference
was not significant (Figure 1C).

Medical and surgical treatment

Thirty patients were treated medically, receiving an aver-
age of two cycles of albendazole (6 mo treatment; in-
terquartile range of two to four cycles). Sixteen patients
were treated surgically, while 14 patients were treated
both medically and surgically. Table 1 summarizes the
main characteristics of the 32 patients affected by CE.
Of the 30 medically treated patients, 10 developed se-
vere adverse events: leukopenia was observed in four
patients, pancytopenia in one patient, and an increase
in ALT levels in five patients (for three of whom it re-
sulted in the discontinuation of treatment). Gamma-
GT and ALP levels were monitored during albendazole
treatment and were found to be normal. The onset of
adverse events was not related to ALT levels observed
before treatment with albendazole. Of the 30 patients
treated with albendazole alone or in combination with
surgery, 23 had either a complete cure of CE (disappear-
ance or calcification of cysts) or an improvement (reduc-
tion in either the number or size of cysts). An increase
in cyst diameter (impairment) was observed in one pa-
tient. Four patients could not be evaluated for response
to treatment because the cysts were surgically removed
immediately after therapy. Two patients showed no im-
provement.

Relapses

Of the 21 patients diagnosed before 2005, five patients
(23.8%) relapsed. Relapses tended to be more frequent
in patients that were treated with albendazole before sur-
gical treatment alone than in those treated both before
and after surgery, although this difference was not statis-
tically significant (Figure 1D).

Complications

Complications were observed in six patients (18.8%), these
being cyst rupture, mostly traumatic, in five cases and bac-
terial infection in one case.

Specific IgE and eosinophil cell count

At diagnosis, 71% of patients were positive for specific
CE IgE. The median value of anti-echinococcus IgE
titer was 16 kUs/L (25" percentile = 2; 75" percentile
= 24.3; min = 0; max = 34). Six months after beginning
treatment with albendazole, 60% of patients were posi-
tive for specific IgE. A significant reduction in anti-echi-
nococcus IgE titer values was also observed (IgE titer
median = 1.2; 25" percentile = 0.75; 75" percentile = 9.5;
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Figure 1 Correlation between different groups. A: Correlation between exposure of patients to risk factors and presence of relatives affected by cystic echinococ-
cosis (CE); B: Correlation between age at diagnosis and presence of single or multiple CE; C: Correlation between cysts location and presence of symptomatic CE; D:
Correlation between treatment modality and development of relapses; E: Correlation between rate of eosinophils at diagnosis and development of complications. *P

<0.05, P < 0.01 vs control group.

min = 0; max = 369, P < 0.05). In cases of recurrence (five
patients), the median value of anti-echinococcus IgE titer
was 22 kUa/L (25" percentile = 4.93; 75" percentile =
38.5; min = 1.24; max = 42).

An eosinophil percentage of = 6% was observed in 18
patients (56.3%) at diagnosis. After 6 mo of albendazole
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treatment, a significant reduction in eosinophil count was
observed, with only three patients (12%) showing more
than 6%. The median percentage value at diagnosis was
5% (25th percentile = 3; 750 percentile = 9; min = 0; max =
35.2), while 6 mo after beginning treatment with albenda-
zole this has fallen to 2% (25" percentile = 1; 75" percentile
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= 3; min = 0.75; max = 12), with a highly significant differ-
ence in titres registered at these two times (P < 0.001).
Patients with hyper-eosinophilia at diagnosis developed
complications, but not relapses, more frequently than other
patients (33.4% vs 0%, P < 0.05) (Figure 1E). Patients with
positive specific IgE results at diagnosis had a higher me-
dian eosinophil count than those with negative specific IgE.

DISCUSSION
As hydatid cysts usually develop slowly, CE is often an

under-diagnosed (and consequently under-treated) disease.
It is often difficult to assess its prevalence in a given area.
The aim of this study was to assess the epidemiologi-
cal and clinical characteristics of CE and to evaluate re-
sponses to therapy and follow-up by analyzing patterns in
patients affected by the disease admitted to two Infectious
Diseases Departments from 2000 to 2010.

Gender and age

During the ten-year observation period, 32 patients were
diagnosed with CE, with a male/female ratio of 1.8/1.
This ratio is comparable with that reported in other en-
demic areas and perhaps reflects the more frequent oc-
cupational exposure of males to the risk of infection™”,
The slow development of hydatid cysts, the nature of
the host’s immune response, and the structure of the
most typically affected tissues, may all contribute to late
diagnosis[()’ﬂ.

Risk factors

Of the total number of patients, 43% were classified as
having been exposed to CE through specific risk factors.
This is probably caused by the sharing of occupational
and/or recreational risk factors among patients and their
relatives. It is, therefore, crucial to evaluate patient expo-
sure in family contexts and suggest CE screening for rela-
tives and co-workers.

Diagnosis and localization

Abdominal ultrasound was used as the primary diagnostic
tool for 50% of patients. Ultrasound is widely considered
one of the best hepatic diagnostic tools for CE, as it al-
lows diagnosis even before the evidence of an increase
in specific IgE antibodies™. In addition, abdominal ul-
trasound is fundamental for the staging of hepatic CE
purposes and for establishing appropriate treatment op-
tions" """, At the time of diagnosis, 60% of patients had
multiple cysts. Those below the age of 50 were more likely
to have multiple cysts (P < 0.05) than those diagnosed
later. This probably reflected the fact that multiple cysts
tend to become more symptomatic than single cysts.

In other studies, the majority of CE patients diag-
nosed during non-hospital based screening programs in
endemic areas did not present any symptoms of CEM",
By contrast, our patients presented CE-related symptoms
in 75% of cases. This may reflect the higher probability
that an already symptomatic patient is more likely to be

(49

Boishidongs  WIG | www.wjgnet.com

Cappello E et a/. Echinococcosis in Western Sicily

referred to a hospital for investigation and/or treatment.
In addition, a higher percentage of symptomatic patients
was observed among patients affected by pulmonary-CE
compared with hepatic-CE. This may be because hepatic
hydatid cysts can grow for many years before symptom
onset, while the symptoms of pulmonary CE tend to be
more evident. Screening programs in endemic areas show
a prevalence of hepatic-CE that is higher than pulmonary-
CE, with a liver:chest localization ratio of 6-12:1". In
the patients of this study, the ratio was around 2.5:1, thus
confirming the greater probability of finding cases of pul-
monary-CE rather than hepatic CE in a hospital settingm].

Medical and surgical treatment
The patients in this study were given albendazole in 93.8%
of cases, with an average treatment duration of 6 mo and
a maximum of 120 mo in one patient affected by non-
sutgical multi-organ CE. Studies have shown that Alben-
dazole is more effective than mebendazole in the treat-
ment of CE"". Some studies suggest treating CE patients
with albendazole for no less than 3 mo. but no longer
than 6 mo, longer treatment being offered only to patients
with non-abdominal and non-pulmonary CE"*",

Response to medical treatment was evaluated by means
of ultrasound and X-ray, performed 1 year after beginning
of therapy with albendazole. A complete cure (disap-
pearance or calcification of cysts) or improvement (re-
duction in number or size of cysts) was achieved in 76%
of patients treated with albendazole alone or in com-
bination with surgery. This confirmed the results from
other studies conducted on around 2000 CE patients
treated with benzimidazoles, which showed a response
to therapy of 50%-70% after a 12-mo follow—up[m’lg].
Albendazole-related adverse events are usually self-limiting
and rarely severe. However, in CE, factors such as the
longer petiod of treatment needed, the frequently older
age of patients and drug-cyst interaction, may lead to
higher occurrence and severity' . One third of the pa-
tients in the current study developed moderate to severe
adverse events. In three of the five hypertransaminas-
emia cases, this led to the discontinuation of treatment
with this drug. Similarly, in a study carried out by Gil-
Grande ¢ al', 10%-20% of CE patients were seen to
develop hypertransaminasemia, which was always revers-
ible after drug discontinuation or during the pauses be-
tween albendazole cycles'>™,

The surgical treatment of CE can potentially lead to
a complete cure of the disease and is indicated in the fol-
lowing cases: for the removal of large cysts with multiple
daughter vesicles; for cysts exerting pressure on adjacent
vital organs; in the case of cysts communicating with the
biliary tree (as an alternative to percutaneous treatments or
PTs); or where there are single superficial liver cysts and
infected cysts (when PTs are not possible). In non-surgical
cases, alternative techniques such as Puncture Aspiration
Injection Respiration (PAIR) can be considered”. In our
study, 50% of the patients were surgically treated, but only
half of these cases were given albendazole both pre- and
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post-surgery. The WHO recommendations stipulate that
albendazole should be given at least 4 d before surgery
and for 3 mo following surgerym. Other studies suggest
that a 3 mo albendazole cycle before surgery is more ef-
fective in reducing cyst vitality, rather than treatment for
only 4 d or even one mo!”. Appropriate post-surgical al-
bendazole therapy has also been observed to prevent CE

. ) .. 324
relapses because of surgical dissemination!*?",

Relapses

Among the patients of this study, 60% of those treated
with albendazole before surgery alone suffered a relapse,
compared to only 25% of those treated both before
and after surgery. This suggests that appropriate medical
therapy offered to the patient both pre- and post-surgery
is necessary.

The literature reports a relapse incidence in the treat-
ment of CE of between 0% and 30%, with an average
time for the onset of relapse symptoms of 3-4 years™
The patients in this study developed symptomatic relapses,
hepatic in 80% of cases and pulmonary in 20% of cases,
in an average time of 20.7 mo after the cessation of treat-
ment or following surgery, with a relapse rate of 23.8%.

Complications

Six of the patients in this study (18.8%) developed com-
plications, these being bacterial super-infection of a cyst
in one case and cyst rupture (mostly traumatic and easily
managed using a surgical approach) in five cases. The
most frequent complication reported in CE endemic
areas is cyst rupture into the biliary tree (5%-17%), fol-
lowed by super-infection (5.1%) 1220

Specific IgE and eosinophil cell count

ELISA for specific anti-echinococcus IgG and IgE titer
detection is frequently used in CE serological diagnosis
and screening, as it requires a short preparation time, has
a relatively limited cost, and shows a sensitivity and spec-
ificity of 95%"". In our study, at the time of diagnosis,
71% of patients were positive for specific CE IgE, with
a median titer of 16 kUa/ which dropped significantly
to 1.2 kUa/ (with 60% of positive specific IgE patients)
6 mo after beginning treatment with albendazole. This
confirmed that monitoring IgE titer variation over time
is likely to be more helpful in evaluating CE activity than
considering single absolute values™. However, it should
be noted that fluctuations in specific IgE titer that are
unrelated to the clinical stage of the disease are possible.
Extremely prolonged positivity (eg., 3-7 years) is possible
even after surgical cyst treatment™ . Persistence of high
specific IgE titer beyond 3-7 years usually indicates the
onset of a relapse. This appeared to be confirmed by the
patients of this study that developed relapses: their me-
dian specific IgE value was 22 kUa/ at the time of relapse
diagnosismw. On this basis, it is possible to claim that in
CE-affected patients, specific IgE titer detection can be
considered as a useful tool in post-therapeutic follow-up
to predict cure and eventual relapse.
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In the literature, CE diagnosis and follow-up cosino-
phil cell counts have usually been considered of limited
value because it is significantly high in no more than
half of CE affected patients, as confirmed in our own
study. Tn this study, although 56.3% of patients pre-
sented a percentage value of cosinophils = 6% (defined
as hyper-eosinophilia) at diagnosis, six months after begin-
ning treatment with albendazole, only 12% of patients
continued to display hyper-cosinophilia. At diagnosis, the
median percentage value of cosinophils was 5%; how-
ever, 6 mo after beginning treatment with albendazole,
this value had dropped to 2%. This significant difference
in titers registered at the two different times (P < 0.001)
may be a result of the positive response to therapy ob-
tained in the majority of patients. Finally, we observed
that patients with positive specific IgE at diagnosis had
a higher median cosinophil percentage than those with
negative specific IgE (P < 0.05). This suggested that, in
settings with limited resources, or where specific IgE de-
tection is not feasible, eosinophil percentage value at diag-
nosis could be used as an effective tool for post-therapeutic
follow-up, to assess the response to therapy and as an aid in
patient prognosis.

In conclusion, on the basis of our data, three main
proposals can be made. Firstly, we advocate the routine
screening for CE in relatives (and/or close associates)
of patients classified as being exposed to CE in set-
tings where this is feasible. We also recommend the use
of anti-echinococcus IgE titer as a response marker of
albendazole therapy (in low resource settings this could
be replaced by eosinophil percentage value). Our results
also highlight the need for an extended and well managed
petiod of follow-up after surgical and/or medical therapy,
as indicated by the average time for the onset of relapse,
which in our patients was about 2 years. Finally, while the
surgical approach remains the first-line treatment in most
CE cases, appropriate medical therapy before and after
surgery should also be considered a useful tool to reduce
the incidence of relapsem.

COMMENTS

Background

Endemic in sheep raising areas, cystic echinococcosis (CE) is a neglected dis-
ease. This neglect is also reflected in the clinical management of CE, which has
evolved over the last few decades with little or no comparative evaluation of the
efficacy, effectiveness, rate of adverse events and relapse rates. In addition,
CE is often under-diagnosed as it is frequently undetected, developing over the
course of several years.

Research frontiers

On the basis of their data, some proposal can be made: (1) routine screening
for CE in relatives (and/or close associates) of patients exposed, according to
occupation and recreational activities, who are potentially at risk for acquiring
CE, to speed up CE diagnosis; (2) extended and manage the period of follow-
up after surgical and/or medical therapy to avoid late CE relapse diagnosis; and
(3) administer appropriate medical therapy before and after surgery to reduce
the incidence of relapse.

Innovations and breakthroughs

These findings suggest that anti-echinococcus immunoglobulin E (IgE) titer
may be successfully replaced by eosinophil percentage count in low resource
settings as a marker of response to therapy.
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Applications

Cystic echinococcosis is a helminthic zoonosis that can affect humans, most fre-
quently involving the liver or the lungs. Symptoms typically show themselves only
when the compression of internal organs occurs. In humans, the natural history of
CE can lead to life-threatening complications, such as cyst rupture (with possible
anaphylactic shock), the spread of new cysts, and bacterial infection.

Terminology

Cystic echinococcosis is a helminthic zoonosis that can affect human beings,
most frequently involving the liver or the lungs, showing symptoms only when
the compression of internal organs occurs. In humans, the natural history of CE
can lead to life-threatening complications, such as cyst rupture, with possible
anaphylactic shock, the spread of new cysts, and bacterial infection.

Peer review

Cystic echinococcosis is a helminthic zoonosis that can affect humans, most fre-
quently involving the liver or the lungs. Symptoms typically show themselves only
when the compression of internal organs occurs. In humans, the natural history of
CE can lead to life-threatening complications, such as cyst rupture (with possible
anaphylactic shock), the spread of new cysts, and bacterial infection.
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