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SUMMARY: Exosomes are small and single-membrane secreted organelles, up to 200 nm in diameter that have the same
topology as the cell, but are enriched in proteins, nucleic acids, lipids, and glycoconjugates. It can be found in abgdyflelids
such as plasma, urine, saliva, sperm, bile, etc.On the other hand, cystic Echinococcosis (CE) has been studied frooirdifefent p
view, among others, from genomics and proteomics, and the presence of CE exosomes in humans and other intermediaterhosts has be
reported in very few articles.The aim of this review was to report the evidence available regarding exosomes and CE. i@ystematic
Data sources: Trip Database, SciELO, WoS, MEDLINE, EMBASE and SCOPUS. Eligibility criteria: Studies related to CEin any type of
host and state of the parasite, without language restriction, published between 1966-2021. Variables: Year of publicaphicajeog
origin, species isolated, location of exosomes. Forty-two studies were initially identified. After scrutinizing titlesractsabsecking
duplications and in-depth analysis of the studies selected, 12 articles including human, bovine, sheep, dog sampleachetedalso i
All were case reports or case series. The highest proportion of articles was published between 2019 and 2021 (58.3iét)s Rebéicat
predominantly from China (58.3 %). Evidence about exosomes and CE is scarce and reduced range of articles and cases.
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INTRODUCTION

Echinococcosis, caused by different species asheep CE and human plasma (Siles-Letas, 2017; Fratini
Echinococcus spp., has been defined as a "neglected diseasell, 2020).
(WHO Informal Working Group, 2003; Booth, 2018); being
cystic Echinococcosis (CE), one of the most frequent due A series of proteins have been identified in CE
to, among others, the health burden and the health asaimples, some associated with immunological processes,
economic costs involved (Keet al, 2017). gluconeogenesis, glycogenolysis and glycogenesis. On the
other hand, the release of exosomes to the hydatid fluid by
The development of molecular biology techniquethe protoescolex and germ layer has been documented;
and the knowledge of the E. granulosus genome (Zeengstructures in which virulence factors associated with cyst
al., 2013), have allowed the identification of new speciesurvival have been identified (Manterahal,, 2019).
and genotypes within the genus Echinococcus, which has
increased the taxonomic understanding and geographic = Exosomes are small organelles secreted by cells,
distribution and by hosts of this parasitosis (Manteatla composed of a single membrane ~30 to ~200 nm in diameter,
al., 2020, 2021). The same has happened with proteomibat have the same topology as the cell and are enriched in
and metabolomics (Zhareg al., 2014; Weret al, 2019). In  proteins, lipids, nucleic acids, and glycol conjugates (Pegtel
this sense, progress has been made in the descriptior&oGould, 2019; Kalluri & LeBleu, 2020). They contain
extracellular vesicles in the larval stage of E. granulossgveral membrane-associated oligomeric protein complexes,
(Nicolaoet al, 2019), as well as exosomes obtained frorhave pronounced molecular heterogeneity, and are produced
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by budding in plasma and endosome membranes (KallurilBesign: Systematic Review (SR).
LeBleu).
Eligibility criteria: Studies related to CE, published between
Exosome biogenesis is a protein quality contral966 and 2021, without restriction of language, species or
mechanism. Once released, they have activities as divepsgasite stage from which study samples were obtained, were
as remodeling the extracellular matrix and transmittingpcluded. Articles not related to the objective, narrative
signals and molecules to other cells. This intercellular vesialeviews, consensus documents and discussion articles were
trafficking pathway plays an important role in various aspecexcluded. The closing of the search for articles was on July
of human health and disease, including developmergl, 2021.
immunity, tissue homeostasis, cancer, and neurodegenerative
diseases (Kalluri & LeBleu). Information sources: The following metasearch engines,
libraries and databases were reviewed: Trip Database,
It has been widely reported that cells subjected t8ciELO, Web of Science, MEDLINE, EMBASE and
any type of stress generate greater release of exosor8€OPUS. The deadline for the search and recruitment of
(Marcilla et al., 2014). Furthermore, being able to usarticles was June 30, 2021.
exosomes for cell-cell communication, under physiological
or pathological conditions, has been described as a tr@earch criteria: This was carried out using the PECO
biological advantage (Mathivananal, 2010). components (population study [P], exposure [E], comparator
[C] and result [O]).Studies related to CE OR hydatidosis
Similar structures are extracellular vesicles: smalDR hydatid cyst(P), in which exosomes or extracellular
membrane bounded vesicles formed by invagination @ésicles was analyzed (E), without comparators (C), in which
endocytic compartments generating multivesicular bodiggoteomic analysis was realized (O), were searched.
and releasing to the extracellular space after fusion of it wiensitive searches were carried out using MeSH terms, free
plasmatic membrane (Riaz & Cheng, 2017). words, and Boolean connectors (AND and OR), with
strategies adapted to each database (Table I). A manual and
On the other hand, viruses co-opt the biogenestsoss-reference search was also carried out.
pathways of exosomes both to assemble infectious particles
and to establish host permissiveness. Based on these 8haly selection:ldentified documents in each information
other properties, exosomes are being developed smurce were filtered by duplication between databases. They
therapeutic agents in multiple disease models (Pegtelwere subsequently examined by title and abstract, applying
Gould). eligibility criteria. The articles were then extensively
analyzed by the reviewers (CM, PL, TO), all of them
The aim of this study was to inform the availablexperienced in searching and analyzing biomedical studies.
evidence regarding exosomes and CE. Discrepancy situations were resolved by consensus.

Data collection: Critical review of each selected article,
MATERIAL AND METHOD as well as the data extraction and its subsequent verification,
was carried out by the researchers (CM and PL). Then,
data was collected in an Excel spreadsheet (Mac Excel,
This systematic review was carried out following theversion 15.24; 2016 Microsoft Corporation®).A list of
guidelines of MOOSE declaration (Meta-analysis oéxcluded references including justification are summarize
Observational Studies in Epidemiology) (Stretipl, 2000). in Table .

Table I. Search strategies and results Obtained for each source of information used.

Meta search engines,
libraries, and databases

Search strategies

Trip Database (n=0) (echinococcosis OR hydatidosis OR hydatid cyst) AND (exosome OR exosomes)
SciELO (n=1) (Exosome) AND (Echinococcosi s OR Hydatidosis OR Hydatid cyst)
WoS (n=11) Exosomes (Topic) AND echinococcosis (T opic)

(("Exosomes'[Mesh]) OR "Extracellular Vesides'[Mesh]) AND ("Echinococcosis’[Mesh] OR
hydatid cyst OR hydatidosis' OR cystic echinococcosis))

EMBASE (n=2) exosomeab, ti AND echinococcosis: ab, ti

(TITLE-ABS-KEY (exosome) AND TITLE-ABS-KEY (echinococcosis) OR TITLE-ABS-KEY
(cystic AND echinococcosis))

MEDL INE (n=11)

SCOPUS (n=17)
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Table 1. Characteristics of excluded studies. (N = 10).

Author Publication year Origin of the study Samples used Exclusion criteria
Ancarola 2020 Argentina Metacestodes E. multilocularis *
Ding 2019 China Sera E. multilocularis *
Macchiaroli 2021 Argentina Metacestodes E. multilocularis *
Zheng 2013 China Metacestodes E. multilocularis *

Outcomes:Year of publication, geographical origin of thethe search conducted. Of these, 19 were eliminated due to
studies, number of samples, host, and parasitic stage frdaplication of information sources. Therefore, 23 articles
which the study samples were taken were considered. were examined by title and abstract, 9 of which were
discarded because they were considered "not related" to the
Statistics: Descriptive statistics was applied with calculationresearch; leaving 14 articles to evaluate eligibility by reading
of percentages and averages. the full text. An in-depth analysis of the selected studies was
then performed, leading to the exclusion of 2 studies based
Additional analyzes: No meta-analysis was performed asn the review criteria. Finally, 12 studies correspond to the
it was a qualitative review. study sample of this review (Virgingt al, 2012; Cuet al,
2013; Wanget al, 2015; Santost al, 2016; Fratinet al;
Risk of bias in individual studies: Assessment of Nicolaoet al; Siles-Luca®t al; Wanget al, 2019; Zhotet
confounding, quality and heterogeneity was not done. al., 2019; Zhangt al, 2020; Wuet al, 2021; Yanget al,
2021) (Fig. 1).
Ethics: To reduce possible biases in the selection and
analysis, masking of authors and study centers w&sudy characteristics:All the studies analyzed were reports
implemented, coding and masking the primary articles amd case series representing more than 200 samplesfrom
deleting the names of authors and centers. human and animal samples.

Synthesis of resultsThe highest proportion of articles was
RESULTS published during the period 2019-2021 (58.3 %). The country
with the highest number of publications was China (58.3
%). The samples used (mostly hydatid fluid and
Study selection:A total of 42 studies were retrieved fromprotoescolex) came mainly from infected humans and sheep
(33.3 % and 25.0 %, respectively) (Table IlI).

Records identified in the

consulted information sources .
(N = 42) The studies could be
Eliminated by summarized in the following lines of
s | _  duplication in work: proteomics of plasma exosomes
'”form(ant'gng)’“rces in humans with CE with active and
: v : inactive infection (Cukt al; Wanget
Articles selected by fitle al., 2019; Fratiniet al); isolation and

and abstract

(n = 23) characterization of exosomes of hydatid

Excluded by title or abstract cysts_from intermediate host; (Sargbs
(n=9) al.; Siles-Luceet al); noncoding RNA

Profiles of Protoscolex Exosome-Like

Vesicles and CE Fluid (Zharet al,

v

\ 4

Articles evaluated in full 2020).
text
(n=14) Proteomics analysis was
Excluded by selection conducted with different techniques,
> criteria in t2he text highlighting mass spectrometry (58.3
(=2 %) and immunoblot (41.7 %),
Studies included in the
qualitative synthesis Different proteins were detected
(n=12) Fig. 1. Flow chart of the analyzed studies. in the primary studies (Table IlI).

’ Included || Elegibility | ‘Screening| \ Identification|
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Table 1lI. Descriptive information for each study included. (N = 12)

o o No. samples No. proteins
Author Publication year Study origin Hosts Samples used detected
Cui 2013 China Humean/dog Larval / adults ? ?
Fratini 2020 Italy Human Plasma 25 202
Nicoleo 2019 Argentina In vitro PS/metacestodes 5 298
Santos 2016 Brazil Bovine LH 85 498
Siles-L ucas 2017 Spain Sheep Cysts ? ?
Virginio 2012 Brazil In vitro PS 6 32
Wang 2015 China Dog Adult worms 40 9
Wana 2019 China Human Serum 3 ?
Wu 2021 China In vitro PS 10 901
Y ang 2021 China Sheep HF 15 581
Zhang 2020 China Sheep HF/PS 10 ?
Zhou 2019 China Human HF 3 1026
HF: Hydatid fluid. PS: Protoescolex. ?: Unknown.
Possible biases in the review process: Additional Publication bias was minimized by using different

information was requested from the authors to expand or verifyformation sources (6 databases, libraries, and engine

some study data, unfortunately, with no response. Therefosgarch) and rigorous search strategies in each. Information

missing data may introduce bias in this review. bias was minimized by data extracting and interpretation by
different observers.

Risk of bias between studiestThere may be publication bias,

given the concentration of studies from China, and the paucity No exclusion for language was used, and no

of studies from other geographic areas, places, and countrizssessment of quality were applied due to the type of studies.

Summary of the evidence:This SR is based on the
DISCUSSION available evidence of exosomes in CE with histological or

microbiological confirmation (Fig. 2). The information was

recovered from systematic searches carried out in 6

Exosomes and other extracellular vesicles may lweformation sources (Metasearch engines, libraries, and

used by parasite and hosts in the outcome of an infecti@atabases), including the last 10 years, and represents a
It can function by transmitting signals between parasitespmpilation of 36 primary articles that represent slightly
from parasite to host, or from host to environment fomore than 200 human and animal samples, treated in
antigen presentation and other aspects of host defewl#féerent countries, but preferably in China. There are no
(Coakleyet al, 2015). other related SRs.

(®

B

Fig. 2. Exosomes from human samples of CE (adapted from Fet#ihi2020). A) Red Lyn-Src, TGF-b in active CE. B) Red Cdc42/
Racin inactive CE.
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Regarding the observed data, it is noteworthy that On the other hand, these parasitic worms release

70 % of the articles were published in the last three yeasgme components such as microRNAs and extracellular

which may be associated with the permanent and progressiasicles as mediators which participate in host-parasite

development of CE research. interaction, immune regulation/evasion, and governing
processes associated with host infection @¥al, 2021).

Even though studies of helminths extracellular
vesicles have expanded our knowledge of host-pathogen
interaction and for roles of this vesicles in biogenesis and
pathogenesis of helminths. Characterizing extracellular
vesicles functions of may result in the identification of new
biomarkers and therapeutic strategies (like vaccines
develop), against neglected tropical diseases such CE (Figs.
3a and 4) (Riaz & Cheng).

CTR (338)

Limitations: The available evidence on exosomes and SE
is limited, since it was obtained only from level 4 studies
(report and retrospective case series with reduced casuistry).

Top100_ExoCarta HPA(297)  CONCLUSIONS

Fig. 3. Venn diagram sum up results of protein data sets (adapted
from Fratiniet al, 2020). HPA: Proteins from exosomes of humans The available evidence of exosomes and CE is scarce

with active CE;HPI: proteins extracted from exosomes of humawgd is scattered in few articles with reduced casuistry, which
with inactive CE; CTR: control; Top100_ExoCarta:100 mosinakes it difficult to sustain it, based on an adequate level of
usuallyidentified proteins in exosome proteomics studies. evidence and the generalization of the conclusions.
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Fig. 4. Analysis of proteins detected in fraction 6 of active, inactive and control human samples(adapted frosh ddratini
2020). A)Venn diagram with proteins distribution detected in fraction 6 data sets. B) Principal component plot of samples of
fraction 6 data sets. Variability explained by first and second components of PCA is indicated in parentheses.
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