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ABSTRACT

Background: Hydatidosis is a worldwide distributed parasitic zoonosis caused by Echinococcus granulosus s.1.
In humans, the diagnosis is based on epidemiological nexus, clinical findings, ultrasound images, and second-line
serology. Hydatid fluid is the most widely used source of antigens in serology, but it shows high variability. This
review analyzes the diagnostic utility of serology for the diagnosis of hydatidosis, particularly ELISA and Western
Blot techniques. Material and methods: Systematic review and meta-analysis of studies with data of diagnostic
validity. The reference diagnosis was ultrasound and / or parasitological medical finding. The reproducibility in the
studies selection and data extraction was guaranteed, the quality was evaluated according to the QUADAS-2 guide,
global results and SROC were obtained under a random effects model in Meta-Disc1.4. Results: Forty-one articles
published between 1981 and 2019 were included. Elisa was performed in 33 articles; Western Blot was performed
in 14 articles and some of the articles included both techniques. The included articles presented high heterogeneity.
The SROC parameters were AUC = 0.9511 and Q=0.8919 for ELISA and AUC=0.9693 and Q = 0.9186 for Wes-
tern Blot. Conclusion: ELISA and Western Blot have good diagnostic accuracy.
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Diagndstico serologico en hidatidosis: en busqueda de un soporte antigénico estandarizado.
Revision sistematica y meta-analisis

RESUMEN

Introduccion: La hidatidosis es una zoonosis parasitaria mundialmente distribuida causada por el Echino-
coccus granulosus s.l. En el hombre, el diagndstico se basa en el nexo epidemioldgico, hallazgos clinicos,
imagenes ecograficas y en segunda linea por la serologia. El liquido hidatidico es la fuente de antigenos mas
utilizada en la serologia, pero presenta alta variabilidad. Esta revision analiza la utilidad diagndstica de la
serologia para el diagnostico de hidatidosis, en particular las técnicas de ELISA y Western Blot. Materiales
y métodos: Revision sistematica y meta-analisis de estudios con datos de validez diagnoéstica. El diagnostico
de referencia fue la ecografia y/o la anatomopatologia de material parasitario. Se garantizé la reproducibili-
dad en la seleccion y extraccion de datos, se evalud la calidad segun la guia QUADAS-2 y se realizaron los
analisis de resultados globales y SROC bajo un modelo de efectos aleatorios en Meta-Discl.4 Resultados:
Se incluyeron 41 articulos publicados entre 1981 y 2019. Se obtuvieron 33 articulos que utilizaron ELISA,
14 trabajos que utilizaron Western Blot y algunos de ellos utilizaron ambas técnicas. Los trabajos presentaron
alta heterogeneidad. Para ELISA se obtuvo AUC=0,9511 y Q=0,8919 y para Western Blot AUC=0,9693 y

Q=0,9186 en SROC. Conclusién: ELISA y Western Blot tienen una buena utilidad diagndstica.
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INTRODUCTION

Hydatidosis or cystic echinococcosis (CE) is a pa-
rasitic zoonosis worldwide distributed (1) caused by
Echinococcus granulosus sensu lato. This parasite
has a complex life cycle with different hosts. The
adult Echinococcus granulosus s.l., hermaphrodite
worm, develops in the intestine of the definitive host
(domestic dogs and wild canids) and releases eggs
into the environment in the feces. The intermedia-
te host (cattle, sheep, goats, pigs, and camelids) is
infected by ingesting the oncosphere that penetrates
through the intestinal epithelium and the circulatory
system distributes the parasite to different organs
where develops the hydatid cyst. The definitive host
is infected by eating the infected viscera of the inter-
mediate host, closing the parasite cycle. Humans are
accidental intermediate hosts and become infected by
taking contaminated food or water (1,2). The hydatid
cyst is constituted by two layers from the parasite:
the external acellular laminated layer and the inner
germinal layer where protoscoleces (Pe) sprout by
asexual reproduction releasing into the hydatid fluid

(HF). A third layer is the consequence of the host tis-
sue reaction, it is fibrous, avascular, with or without
the presence of lymphoplasmacytic infiltration (3).
Hydatid cysts can develop in any organ, being the
liver and lungs the most frequent localization (2).
Eight genotypes of Echinococcus granulosus (G1,
G3-G8, and G10) can be differentiated based on mi-
tochondrial DNA. The genotypes most frequently
found in Argentina are G1 associated with infection
in sheep, G5 associated with cattle, G6 associated
with camelids, and G7 associated with pigs (4,5).
This disease affects 2-3 million people worldwide
and produces costs in public health and the livestock
industry. The annual cost per surgical patient is 4605
USD and 251 USD for non-surgical patients (6).

In Argentina, CE is an endemic parasitosis, that is
weekly and individual notifiable disease; approxima-
tely 500 new cases are reported annually in humans
(7). The diagnosis of CE is mainly based on the as-
sociation of clinical symptoms with epidemiological
data, the finding of hydatid cyst by imaging and the
detection of the disease by serological tests. The spe-
cific diagnoses of CE infections are based on micros-
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copy examination of Pe, hooklets, or fragments of
the parasitic membrane. The CE was staged by Ghar-
bi according to pathognomonic images obtained by
ultrasound (8) and then the WHO informal working
group (9) proposed its modification. Ultrasound has
a high sensitivity for hepatic cysts and determines the
therapeutic guidelines: surgery, percutaneous draina-
ge, and the use of antiparasitic drugs (2). In some
cases, hydatid cysts in the early stages are not de-
tected by ultrasound and in other cases, the images
are confusing hindering the diagnosis. In endemic
areas, epidemiological surveys by ultrasound scans
are performed for case detection mainly in children
and serology helps to confirm the diagnosis. The
limitations of ultrasound are people examined per
time and CE localization in non-hepatic organs but
the serology has false positives and negatives. Se-
rological diagnosis in CE involves the recognition
of parasitic antigens by antibodies. The most com-
monly used tests are ELISA and Western blot (10,
11), being Western blot the confirmatory technique
when ELISA results and images are contradictory.
The antigens most commonly used for CE diagnosis
are related to the hydatid cyst, particularly the HF it-
self (crude antigens or semi-purified antigens), or its
antigens obtained by recombinant or synthetic me-
thods. The major antigenic components are antigen
B (AgB) and antigen 5 (Ag5) (12). The AgB is in-
volved in the modulation of host immunity (13) and
its structure varies according to the genotype of the
parasite (14); Ag5 has an important role in the humo-
ral response in CE1, CE4 and CES stages (15). The
HF is a non-standardized antigenic source because
its composition varies according to the stage and the
localization of the cyst and the characteristics of the
host (15). New antigenic options are constantly being
evaluated to standardize and to increase the sensiti-
vity and specificity of the CE serological diagnosis.
This meta-analysis aimed to evaluate the diagnostic
utility of serology, obtained by ELISA and Western
Blot techniques.

MATERIALS AND METHODS

DESIGN

Systematic review and meta-analysis.
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SEARCH STRATEGY AND STUDY SELECTION.

The search was performed in PubMed (https://pub-
med.ncbi.nlm.nih.gov) and Google Scholar (https://
scholar.google.es/schhp?hl=es) databases on May
26, 2020. The search was conducted using the fo-
llowing terms:

- (“echinococcus granulosus” OR hydatidosis OR
“cystic echinococcosis”) AND (IgG OR serology)
for PubMed filtering by species: human and lan-
guage: English.

- (“echinococcus granulosus” OR hydatidosis) AND
(IgG OR serological diagnosis) for Google Scho-
lar filtering by language: Spanish and manually
selecting those articles that used human sera.

ELIGIBILITY CRITERIA FOR INCLUSION IN THE ME-
TA-ANALYSIS.

1. Serological studies performed with ELISA and
Western Blot techniques.

2. Serological studies detecting total IgG using HF,
Pe, AgB, Ag5, or their recombinant or synthetic
derivatives.

3. Studies carried out on patients with a diagnosis of
CE confirmed by ultrasound imaging and/or pa-
thological examination of parasitic material; wi-
thout a restriction of years of publication.

ELIGIBILITY CRITERIA FOR EXCLUSION FROM THE
META-ANALYSIS.

1. Studies that do not confirm the presence of the di-
sease by ultrasound imaging and/or pathological
examination of parasitic material.

2. Studies specifying that patients have been treated
medically or surgically before sample extraction.

3. Studies evaluating ELISA and/or Western Blot in
samples chosen for their positivity to other serolo-
gical techniques.

4. Studies that do not provide any data to obtain true
positives, true negatives, false negatives, and false
positives values.

5. Studies reporting fewer than 10 patients.


https://pubmed.ncbi.nlm.nih.gov
https://pubmed.ncbi.nlm.nih.gov
https://scholar.google.es/schhp?hl=es
https://scholar.google.es/schhp?hl=es
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6. Studies that the full text is not accessible in Engli-
sh or Spanish.

REPRODUCIBILITY IN THE STUDY SELECTION AND
THE DATA COLLECTION

Studies were independently selected and assessed by
two reviewers to ensure the reproducibility of studies
selection and data collection.

EVALUATION OF THE QUALITY OF THE STUDIES

The Quality Assessment Tool for Diagnostic Accu-
racy Studies (QUADAS-2) was used to evaluate the
quality of the included studies (16).

DATA ANALYSIS

A 2x2 table was constructed with the data of true po-
sitives, true negatives, false positives, and false ne-
gatives reported in each paper or calculated with the
data provided by the authors.

All analyses were performed under the random-effects
model in the Meta-DiSc 1.4 software (17) adding
0.5 to the cells of studies with zero. Sensitivity and
specificity values and their 95% confidence intervals
(95% CI) were calculated for each study. The pooled
sensitivity and specificity values were obtained for
Western blot and ELISA, analyzed together or indi-
vidually, and for the most frequent localization for
hydatid cyst (liver and lung). The heterogeneity of
sensitivity and specificity results was evaluated by
forest plot and the chi-square statistic (p<0.05) and
the inconsistency by I

The diagnostic accuracy of the different serological
methods was evaluated by analysis of the area under
the curve (AUC) SROC (summary receiver operat-

ing characteristics) and the Q index; by the DerSimo-
nian-Laird method.

RESULTS
SELECTION OF STUDIES

A total of 1613 studies were identified and no du-
plicate studies were found among the databases
used (PubMed and Google Scholar). Inclusion and
exclusion criteria were applied for manual filtering
according to the title and abstract, 1436 papers were
excluded. A total of 177 full articles were reviewed
and 41 articles were included in the review and me-
ta-analysis (Figure 1).

FIGURE 1. FLOW CHART SUMMARIZING THE LITERA-
TURE SEARCH AND STUDY SELECTION.
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DESCRIPTION OF SELECTED STUDIES

The articles included in the review and meta-analy-
sis were published between 1981 and 2019 and they
evaluated the serological diagnosis of CE by the de-
tection of IgG antibodies using different antigenic
sources. Articles had differences in the quality of the
samples used as controls: samples from healthy do-
nors, samples from patients with non-parasitic disea-
ses, or samples from patients with other parasitoses.
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Regarding the source of the antigens used for the se-
rological analysis, 27 studies used HF or Pe, 6 studies
used purified HF antigens, 10 studies used commer-
cial products, and 6 studies used recombinant or syn-
thetic antigens. Thirty-three studies used ELISA, 14
studies used Western Blot, and some of these studies
used both techniques. The age of the patients was re-
ported in 13 studies, the cyst stage in 4 studies, and
the cyst localization in 25 studies (Table 1).

REFERENCE ANTIGEN SEROLOGICAL METHOD AGE CYST STAGE CYST LOCALIZATION
, LA (goal) Western Blot
Miranda E. et al. 21-31 kDa Data No data Data
(2010) (19) LH (ovine) Western Blot
21-31 kDa
LH (ovine)
21-31 kD Western Blot
Gomez TPJC LH (bovine)
W BI N
(2004) (20) 38 kD estern Blot 0 data
LH (human)
38 kDa Western Blot
Herndndez A. et al LH (ovine) ELISA
ernandez A. et al.
2018) (21) AgB2t ELISA No data Data
Ag2B2t ELISA
Tenguria RK. et al. .
(2014) (22) LH (ovine) ELISA Data No data Data
rEgAgB1 ELISA
Han X etal rEgAgB2 ELISA
an X. et al.
EgAgB3 ELISA Dat
(2019) (23) e S a
rEgAgB4 ELISA
rEgAgB5 ELISA
Fathi S. et al. AgB native
(2016) (24) (commercial kit, Pishtaz, Iran) ELISA No data
de la Rue ML. et al. LH (ovine)
Western Blot No dat
(2010) (25) 8/16/24 kDa estern B0 0 data
Sadjjadi SM. et al. .
AgB ELISA D N
(2009) (26) 0B native S ata 0 data
Tamer SG. et al. Ags nat|Yes Qe E. granulosus ELISA Data No data
(2015) (27) (commercial kit, DRG, Germany)
Ags natives (QH) de E. granu-
losus
Vola A. etal. (commercial kit, RIDASCREEN, ELISA No data Data
(2019) (28) Germany)

Ags natives de E. multilocularis
(commercial kit, LDBIO, France)

Western Blot
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REFERENCE ANTIGEN SEROLOGICAL METHOD AGE CYST STAGE CYST LOCALIZATION
Park SJ. et al. .
(2015) (29) LH (ovine) ELISA Data No data
Hernandez A. et al. LH (ovine) ELISA No daia Data
(2008) (30) AgB2t ELISA
Chirag S. et al. .
(2015) (31) LH (ovine) ELISA Data No data Data
rEgAgB8/1 ELISA
Savardashtaki A. et al. , AgB native - - ELISA
Ags natives de E. multilocularis No data Data
(2017) (32) o .
(commercial kit, Euroimmun, ELISA
Germany)
JinY. etal.
LH (ovi ELISA D N
(2013) (33) (ovine) S ata 0 data
radi W. LH (ovine) Western Blot
ragl No data
(2016) (34) LH (ovine) ELISA
LH (ovine) Western Blot
Reiterova K. et al. AgB native Western Blot
No data Data
(2014) (35) LH (ovine) ELISA
AgB native ELISA
LH (ovine)
8 kDa
, LH (human) Western Blot
Mamuti W. et al. 8 kDa No data
(2002) (36) LH (mice)
8 kDa
LH (ovi
(ovine) ELISA
LH (mice)
Bauomi IR. et al. 27,5 kDa
' ELISA N D
(2014) (37) Protoescolices S 0 data ala
Ags natives (LH) de E.
El-Shazly AM. et al. granulosus
(2010) (38) (commercial kit, Bordier Affinity ELISA No data
Products SA; Switzerland)
Santivafiez SJ. et al. (2012) P176 sinthetic
(39) (AgB8/1 N-terminal) ELISA Data
LH (ovine) ELISA
Eris FN. et al. Ags natives de E. granulosus
No data Data
(2009) (40) (commercial kit, Vircell SL, ELISA

Spain)
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REFERENCE ANTIGEN SEROLOGICAL METHOD AGE CYST STAGE CYST LOCALIZATION
LH (bovine) ELISA
AgB native ELISA
Agb native ELISA
ieri M. et al. Agb native (PBS ELISA
Barbieri M. et al go na |.ve (PBS) No daia Data
(1998) (41) AgB native (PBS) ELISA
65-BSA (PBS) ELISA
GU4 (TFE) ELISA
89-122 (TFE) ELISA
LH (camel)
100/130 kDa Western Blot
Shambesh MK. et al. LH (camel)
(1995) (42) 8/16/24 kDa Western Blot No data
LH (camel)
38 kD Western Blot
Sadjjadi SM. et al. ,
AgB ELISA N
(2007) (43) B native S 0 data
LH comercial (BioMérieux,
Shapiro SZ. et France)
(15550(44')6 a 12,5 kDa Western Blot No data
16,5-18 kDa
40 kDa
Wattal C. et al. LH (human) ELISA No data Data
(1986) (45) Protoescalices (SSA) ELISA
Barbieri M. et al. .
(1993) (46) LH (bovine) ELISA No data Data
Grimm F. et al.
LH i ELISA No dat:
(1998) (47) (bovine) S 0 data
Gadea |. et al.
LH (h Western Blot No dat Dat
(1999) (48) (human) estern Blo 0 data ata
El-Ghareeb AS. et al. Ags de Echinococcus (Com-
ELISA D N D
(2016) (49) mercial kit, Abcam, EE.UU). S ala 0 data ala
Moghadam ZK. et al. Protoescaélices
Wi Bl N D
(2013) (50) 60 kD estern Blot 0 data ata
. Ag native para arco-5 en |EF
Stweikd HI. etal. (Comercial, Diagnostics Pas- ELISA Data No data Data
(1992) (51)
teur-France)
. LH comercial (BioMérieux,
?1)/;3'5;\(:;; g France) Western Blot No data Data
8/21/30/35/92 kDa
LH ELISA
Poretti D. et al LH Western Blot
L kD N D
(1999) (53) SLHa 0 data ata
Western Blot

8/29/34 kDa




[JHS®)

96 Interamerican Journal of Heath Sciences 1 (october 2021) - ISSN (en tramite)

REFERENCE ANTIGEN SEROLOGICAL METHOD AGE CYST STAGE CYST LOCALIZATION
Barbieri M. et al. HBLF
(1994) (54) (LH fraction) ELISA No data Data

AgB native ELISA
Tawfeek GM. et al. LH (ovine) ELISA

No data
(2011) (35) AgB ELISA
12kDa
Manterola CG. et al. LH (ovine) ELISA
Data No data Data

(2003) (56) LH (ovine) ELISA
Guisantes JA. et. al.

LH (ovi ELISA No dat Dat
(1981) (18) (ovine) S 0 data ata
Flores LAA. et al.

LH (ovi ELISA No dat:
(2006) (57) (ovine) S 0 data
Manterola C. et al. LH (ovine) ELISA

Data No data Data

(2005) (58) LH (ovine) Western Blot

TABLE 1: DESCRIPTION OF THE STUDIES INCLUDED IN THE REVIEW AND META-ANALYSIS. ABBREVIATIONS:
HF: HYDATID FLUID; HC: HYDATID CYST; AG: ANTIGEN; AGS: ANTIGENS; PBS: PHOSPHATE BUFFER SOLU-
TION; BSA: BOVINE SERUM ALBUMIN; TFE: TRIFLUOROETHANOL; IEP: IMMUNOELECTROPHORESIS.

QUALITY OF THE SELECTED WORKS

The studies presented a satisfactory level of quality.
Only one study was rated under the uncertain risk ca-
tegory due to the use of old methods for the technical
determination of the cut-off value (18) (Figure 2).

FIGURE 2. RISK OF BIAS ASSESSED BY QUADAS-2.
UNCLEAR RISK IS SHOWN IN BLUE, LOW RISK
IS SHOWN IN GREEN AND HIGH RISK OF BIAS IS
SHOWN IN RED.

META-ANALYSIS

All the included studies were analyzed together. The
pooled sensitivity was 78% (95% CI 77-80) and 12
was 93.4 %. The pooled specificity was 90% (95%
CI 90-91) and 12 was 95.9 %.
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FIGURE 3. FOREST PLOT OF SENSITIVITY FOR STUDIES USING ELISA.

STUDIES ANALYZED BY SEROLOGICAL TECHNIQUE than the specificity. The pooled sensitivity was 76%
(95% CI 75-78) and I* was 94.3%. Only 8 sensitivity
A. ELISA. The sensitivity showed greater variability  values were below this result and 25 sensitivity va-
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lues were above it. The study with the lowest sensiti-
vity value was that by Barbieri M. et al. (41) using the
synthetic antigens GU4 and 89-122, while the studies
by Wattal C. et al. (45) and Guisantes JA. et al. (18)
reported the highest sensitivity values using HF or Pe
antigens (Figure 3). The pooled specificity was 89%
(95% CI 89-90) and I* was 96.3%. Twelve specificity
values were found below the pooled specificity value
and 14 specificity values were above it. The lowest
specificity values were reported by Hernandez A. et
al. (21) using AgB2t and Ag2B2t or HF from cyst
from ovine and Mamuti W. et al. (36) using HF from
ovine or from experimentally infected mice. The hi-
ghest specificity values were found by Wattal C. et al.
(45), Barbieri M. et al. (41) using synthetic peptide
89-122, Vola A. et al. (28) using a commercial ELI-
SA with native antigens from Echinococcus granu-
losus cyst (RIDASCREEN, Germany) and Barbieri
M. et al. (54) using an HF fraction (Figure 4). The
area under the curve (AUC) of SROC for ELISA was
0.9511 and the Q index was 0.8919 (Figure 5 A)

B. Western Blot. The sensitivity values showed less
variability than specificity values. The pooled sen-
sitivity was 85% (95% CI 83-87) and I was 88.3%.
Three sensitivity values were lower than the pooled
sensitivity value and 2 sensitivity values were higher.
The lowest sensitivity value was reported by Mogh-
adam ZK. et al. (50) using the 60 kDa band from
Pe homogenate and the highest sensitivity values
were reported by Shapiro SZ. et al. (44) and Ayadi
A. et al. (52) (Figure 6) both using commercial HF
(BioM¢érieux, France). The pooled specificity was
93% (95% CI1 92-94) and I> was 94.3%. Seven speci-
ficity values were found below the pooled specificity

value and four values were above it. The study with
the lowest specificity value was that by Shapiro SZ.
et al. (44) using the 40 kDa band from commercial
HF (BioM¢érieux, France) as antigenic support. The
highest specificity was found in the study by Vola
A. et al. (28) using a commercial Western Blot (LD-
BIO, France) with native antigens from Echinococ-
cus multilocularis but with a differential pattern of
bands for Echinococcus granulosus detection (Fig-
ure 7). The area under the curve (AUC) of SROC for
Western Blot was 0.9693 and the Q index was 0.9186
(Figure 5 B).

STUDIES ANALYZED BY CYST LOCALIZATION

Liver. The pooled sensitivity was 75% (95% CI 72-
79) and I* was 92.1%. The study by Vola A. et al (28)
is the only one that presented a sensitivity value be-
low the pooled sensitivity value in the two serolo-
gical methods used: ELISA and Western Blot. The
study by Guisantes J. et al. (18) and Wattal C et al.
(45) presented values above the pooled sensitivity
value (Figure 8 A). The pooled specificity was 95%
(95% C1 94-97) and the values found by Vola A. et al.
(28), Wattal C. et al. (45), and Barbieri M et al. (46)
were higher than the pooled specificity value (Figure
8 B).

Lung. The pooled sensitivity was 91% (95% CI
84-96) and I:was 72.8%. Results from all the stu-
dies were found within the confidence interval of
pooled sensitivity value (Figure 9 A), however,
the study by Guisantes J. et al (18) presented a
specificity value lower than the pooled specifi-
city value of 97% (95% CI 95-98) (Figure 9 B).
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FIGURE 4. FOREST PLOT OF SPECIFICITY FOR STUDIES USING ELISA.



[JHS®

100 | Interamerican Journal of Heath Sciences 1 (october 2021) - ISSN (en trdmite)

FIGURE 5. SUMMARY RECEIVER OPERATING CHARACTERISTICS (SROC) FOR STUDIES USING A) ELISA AND
B) WESTERN BLOT.
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FIGURE 6. FOREST PLOT OF SENSITIVITY FOR STUDIES USING WESTERN BLOT.
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FIGURE 7. FOREST PLOT OF SPECIFICITY FOR STUDIES USING WESTERN BLOT.

DISCUSSION

To reduce the variability observed in the serological
diagnosis of CE, there are new alternatives to the
standard diagnosis such as the use of different an-
tigens as HP20 (59), the use of a cell line obtained
from Echinococcus granulosus as a standardized
source of antigens (60) or the use of biological assays
that measure cytokines (61).

This meta-analysis analyzed the most commonly
used serological methods for CE diagnosis, ELISA
and Western Blot. It included studies testing HF from
naturally or experimentally infected animals, ex-vivo
commercial HF, antigens from Pe, antigens purified
from parasitic material, recombinant and synthetic
antigens related to Ag5 and AgB, and commercial

detection kits based on identified native antigens or
based on a pool of antigens from infected animals.
Most of the analyzed studies used HF or purified an-
tigens. In the case of the studies that used HF, the
reactivity to more than one antigen increased the sen-
sitivity. In particular, the studies by Ayadi A. et al.
(52) and Poretti D. et al. (53) demonstrated a positi-
ve relationship between the cases identified and the
number of bands included in the analysis. Ex-vivo
parasitic material used as antigenic support for se-
rological tests is difficult to obtain, it is scarce and
variable. Mamuti W. et al (36) obtained HF from ex-
perimentally infected mice and demonstrated that the
sensitivity value was similar to that obtained with HF
from parasitic cysts from humans or ovines.
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FIGURE 8. FOREST PLOT OF A) SENSITIVITY AND B) SPECIFICITY OF THE STUDIES THAT ANALYZED CYST
LOCALIZED IN THE LIVER.

The standardization of the antigen source used for
diagnosis, as a commercial product, showed high
sensitivity and specificity, even when the source of
antigen was ex-vivo parasitic material.

Cyst localization may be relevant in the host immune
response due to the differences reported in the per-
meability (62) or the protein composition of the cyst
(63) associated with cysts localization or stage. In
this work, we analyzed the sensitivity and specificity
of the serological diagnosis associated with the di-
fferent localization of the parasite. A higher pooled
sensitivity was found in the lung and no significant
differences were found in the pooled specificity va-
lues. The present study did not include that CE cases
without ultrasound confirmation due to the size or lo-
calization of the cyst. The analysis by anatomical lo-
calization of the cyst included only the most frequent
localizations, due to the absence of enough studies

for other localizations. It is important to highlight the
scarce clinical information or staging of the disease
in patients in each of the included studies, the va-
riability in the controls used and the diversity of the
antigenic source.

ELISA and Western Blot methods showed good
diagnostic performance and accuracy in the detec-
tion of CE in patients with confirmed cyst presence.
Several factors are involved in the correct serological
detection of the disease, some of them intrinsic to
the host and its immune response, related to the pa-
rasitic infection and the cyst localization, and others
inherent to the serological diagnostic method used
(11). The high heterogeneity among the studies had
an impact on the estimation of the pooled sensitivity
and specificity parameters. The analysis of individual
studies, using different antigens, revealed that some
studies presented high values of sensitivity or speci-
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ficity. This indicates that serology can be a good tool
for the diagnosis of the disease if the appropriate and
standardized antigenic supports are used. A better un-

derstanding of the host immune response and the use
of more than one antigen for disease diagnosis could
improve the current serological diagnosis.

FIGURE 9. FOREST PLOT OF A) SENSITIVITY AND B) SPECIFICITY OF THE STUDIES THAT ANALYZED CYST
LOCALIZED IN THE LUNG.
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