ISSN 1694-6405 (Print)
1694-870X (Online)

N.K. AXYHBAEB ATbIHIIATbI KbiPIbi3
MAMJIEKETTUK MEAHLHHAJIbIK AKAJIEMHACBIHBIH

XAPYBICDI

SR 4 N A e — =
Bi Wi i m Bl Il AWM MG TNRE oo T T T | mf ml il il
o '

BECTHHK

KbIPrbI3CKOA rocyQAPCTBEHHORA MEQHLIMHCKOR AKATIEMAN
AM. 1.K. AXYHBAEBA

XXIX BCEMHPHDbIA KOHTPECC N0 3XHHOKOKKO3Y
28 - 30 ABI'YCTA 2023 r.

Cb0PHHK MATEPWAJIOB







KBIPTBI3CKASI TOCY/IAPCTBEHHAS
MEJ/IUITTHCKAA AKAJIEMUSA
um. UK. AXYHBAEBA

COopHHUK MaTEepPHAJIOB

«XXIX BCEMHUPHOI'O KOHI'PECCA
IO 92 XUHOKOKKO3Y»

28 — 30 aBrycra 2023 r.

Collection of abstracts

«XXIX WORLD CONGRESS OF

ECHINOCOCCOSIS»
August 28 - 30, 2023

Bumkexk 2023



YBaxkaemplie yuacTHukn XXIX
Bcemupnoro Konrpecca mo 3xXxuHOKOKKO3y!

[To3BonbTe moOnarogaputh Bac 3a To Bpems, KOTOpOE BBl BBIACIMWIN JJISl y4acTHUsS B
JAaHHOM KOHTpecce, mpoxoasmumM B Keipreizctane. Keipreizctan 1o0usics npasa npoBeeHUs
XXIX BceMHUpHOTO KOHIrpecca IO 3XMHOKOKKO3Y BIIEPBbIE Ha TeppuTOopuM LIeHTpanbHOMN
A3zuu u ctpan CHI" u o6benunni 6osnee 200 crienaiicToOB U 3KCIEPTOB U3 23 CTpaH MUpA.

KoHrpecc HOCHT Ba)kHO€ NOCIAHUE /JII BCETO YEJIOBEUECTBA. IDXMHOKOKKO3 — 3TO
3a0o0yieBaHMe, KOTOPOE HAXOIWUTCA B IEHTPE BHUMAHUS MEIUIMHCKON HAyKH U
OOIIECTBEHHOTO 37paBOOXpaHeHusl. PacrnpocTpaHEeHHOCTh 5SXMHOKOKKO3a BBIXOJUT 3a
TPaHUIIBl OTACIBHBIX PETHMOHOB M MpHOOpETaeT INI00aIbHBIM XapaKTep, OXBaThIBask TaKHe
TEPPUTOPUHU, KaK BocTo4Hast EBporma, 1okHast U ceBepHass AMmepuka, AppHka U, KOHEUHO,
LentpanpHasa A3us.

BaxHo orMeTuTh, 4T0 KBIPrbI3cTaH, Kak ¥ MHOTHE IPYTHE CTPAHBI, HE CTal HCKIFOUCHUEM.
MBI Takke CTaJIKMBAaeMCSl C 3TOW CEepbe3HON MPOOJIEMOM, U TOHUMAaeM, HACKOJIbKO BaKHO
OOMEHSTHCS 3HAHUSIMU U OIBITOM, YTOOBI TPOTUBOCTOSITH 3TOMY BBI3OBY.

3aboeBaeMOCTh IXHMHOKOKKO30M M allbBEOKOKKO30M B Kwipreisckoit PecmyOnnke
OCTAaEeTCs Ha BBICOKOM YpOBHE. BaXKHO OTMETHUTH, YTO BO3JIECTBUE 3XUHOKOKKO3a HE TOJIBKO
OTPAaHUYUBACTCS HAIIUMHU (U3UYECKUMH COCTOSTHUSMH, HO W HMEET COIMaJbHBIE W
sKoHOMHMUeckue TmocienctBus. B Keipreisctane Oopb0a ¢ JaHHBIM —Tapa3uTapHBIM
3a0onieBanneM BeaeTcss ¢ 40-x rofoB mpounuioro crojietus. Kbulprbi3cTaHckHe HaydHBIE
IIKOJIBI 9XWHOKOKKO3a BCEMHUPHO M3BECTHBI M BHECIH OOJBIION BKJIAA B MPOPUIAKTUKY U
JedeHuss JaHHOW maronoruu  (mkonel  akagemuka M.K.AxynOaeBa, akajgemMuka
K.P.PrickynoBoii).

HccnenoBaTenn M ydeHbIE MIPAIOT PELIAIOLIYI0 POJIb B ITOMCKE HOBBIX IOJAXOJOB K
JEYCHUI0 W TPOPIIAKTUKE OSXWHOKOKKO3a. Bpauu, 3aHuMaronuecs MpakKTHYECKON
MEJMIMHOM, BHOCAT OIPOMHBIN BKJIAJl B JUArHOCTUKY M JICYEHUE MMALMEHTOB, CTPAJIAIOIINX
0T 3TOro 3abojeBanusi. buonoru, anuaeMuoIOrH, U3ydas IPUPOLY U OCOOEHHOCTH Mapa3uTa,
MMOMOTAIOT HaM TMOHSITh, KAKMM 00pa3oM OH B3aUMO/ICHCTBYET C YEJIOBEUECKIUM OPTraHU3MOM,
YTO SIBISIETCS KIIIOUOM K pa3paboTke 3PPEeKTUBHBIX METOJ0B OOPHOBI.

YBepeH, UTO OIBIT, HOJYYEHHBIM YUYEHBIMU HAa BUIIKEKCKOW HAYYHOM IUIOIIAJIKE IIO3BOJIUT
pazpabotaTh ['ocyiapcTBEHHYIO IPOrpaMMy O NMPOPHUIAKTHKE U JIEUEHUIO 3XMHOKOKKO032a U
aJIbBEOKOKKO03a, YTO J1aCT BO3MOXHOCTh MOMOYb OOJIbIIEMY YUCITY OOJbHBIX.

B mpaktudeckoit MemuiimHe OOJIBIIIOE BHUMAHHE CIEAYET YACNIATh MPO(UIAKTUKE WU
CHIDKCHHMIO PHCKa BO3HUKHOBEHHUS M pacHpoCTpaHEeHHs 3a00JieBaHUs, TUOO OCTAHOBKE €ro
TEUEHHUs, TPEJOTBPAICHUIO TMepe/layd, a TaKKe YCWICHHIO MPOPUIAKTHUYECKUX Mep H
MPeayNPEKICHUIO 3a00IeBaHNS.

[ToxprTOKMBasi CBOE BBICTYIUIEHUE, XOUY OTMETUTH, YTO Sl TOPKYCh TEM, YTO B HALIEH
CTpaHe MPOXOAMUT CTOJb 3HAYUMOE MEXKAYHAPOJHOE MEpPONpPUSTHE, KOTOpOoe Oe3yCIOBHO
JaCT OOJIBIIION TOTYOK Pa3BUTHIO MEAUIIMHCKOM HayKH, Kak B KeIprei3crane, Tak u Mo Bcei
HentpanbHoil A3un.

Hanerock, BMecTe MbI MOXKEM JIOOUTHCS OONBIINUX YCIIEXOB B 00pb0OE ¢ SXMHOKOKKO30M U
caenath MUp OoJiee 6e30MacHbIM U 3A0pOBBIM Ui Becex. Cracubo BaM 3a Ballle ydyacTue u
BKJIaJl B 3TO BaKHOE JEIIO.

KMMAHBH )KAPYBICHI 2 BECTHHUK KI'MA



Dear participants of the XXIX
World Congress on
Echinococcosis!

| am very grateful to you for the time you have
allocated to participate in this congress held in
Kyrgyzstan. Kyrgyzstan has achieved the right to
host the XXIX World Congress on
Echinococcosis for the first time in Central Asia
and CIS countries and united more than 200
specialists and experts from 23 countries of the
world..

The Congress carries an important message for
all humanity. Echinococcosis is a disease that is at the center of medical science and public
health. The prevalence of echinococcosis goes beyond the borders of individual regions and
becomes global, covering areas such as Eastern Europe, South and North America, Africa
and, of course, Central Asia.

It is important to note that Kyrgyzstan, like many other countries, has not become an
exception. We are also facing this serious problem, and we realize how important it is to share
knowledge and experience to face this challenge.

The incidence of echinococcosis and alveococcosis in the Kyrgyz Republic remains high.
It is important to note that the impact of echinococcosis is not only limited to our physical
conditions, but also has social and economic consequences. In Kyrgyzstan, the fight against
this parasitic disease has been underway since the 1940s. Kyrgyz scientific schools of
echinococcosis are world famous and have made a great contribution to the prevention and
treatment of this pathology (schools of Academician |.K.Akhunbaev, Academician
K.R.Ryskulova).

Researchers and scientists play a crucial role in the search for new approaches to the
treatment and prevention of echinococcosis. Doctors engaged in practical medicine make a
huge contribution to the diagnosis and treatment of patients suffering from this disease.
Biologists, epidemiologists, studying the nature and characteristics of the parasite, help us to
understand how it interacts with the human body, which is the key to developing effective
methods of control.

| am sure that the experience gained by scientists at the Bishkek scientific site will allow
us to develop a state program for prevention and treatment of echinococcosis and
alveococcosis, which will make it possible to help more patients.

In practicing medicine, great attention should be paid to preventing or reducing the risk of
the occurrence and spread of the disease, or stopping the course of the disease, preventing
transmission, as well as strengthening preventive measures and prevention of the disease.

Summarizing my speech, | would like to note that | am proud that our country is hosting
such a significant international event, which will certainly give a great impetus to the
development of medical science both in Kyrgyzstan and throughout Central Asia.

| hope that together we can achieve great success in the fight against echinococcosis and
make the world safer and healthier for all. Thank you for your participation and contribution
to this important cause.
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HAYYHBIM KOMUTET

* Jloxtop Hasmu AntuHTram, npe3suaeHT BeemupHoi acconranuy o 3XHHOKOKKO3Y,
Typuus

= Jloktop DIamynao Jlappwe, Buile-npe3ugeHT BcemupHON accoumanuu 1o
9XUHOKOKKO3Yy, ApreHTHHA

= Jloktop Ioua Toprepcon, [{ropuxckuit yausepcurer, [lIBennapus

*  Jokrtop Iurtep Aennssuc, L{ropuxckuii yausepcurer, LlIBennapus

=  Jloktop bear Myaxaynr, YHuBepcuterckuil rocnutainb [{ropuxa, [lIBennapus
» JloxTop Kpucruna byake, Texacckuii yausepcutet, CIIIA

=  JloxkTtop MapmaJu Jlaiitayiaepc, MenbOypHCKUil yHUBEpCUTET, ABCTpaus

» JloxTop Ben Xao, CUHBIBSIHCKUN MEIUITMHCKUNA YHUBEpcUTET, Kutait

= Jloktop Amaa AoOabiOexoBa, Kazaxckuil Hay4YHO-BETCpUHAPHBIM HHCTUTYT,
Kazaxcran

= JloxTop Jleonapao Yuumymu, MHUHUCTEPCTBO 3ApaBOOXpaHEHHs NPOBUHIMU Puo
Herpo, Aprentuna

= Jloktop Cepreii KonsieB, MNHCTUTYT CUCTEMAaTHMKH M HKOJIOTUHU >KUBOTHBIX,
Cubupckoe otaenenue Poccuiickoit akagemun Hayk, Poccus

» Jloxtop JlykameB AJjgekcanap, WHCTUTYT MEAUMUIMHCKOW Mapa3uTOJIOTHH,
TPOMUYECKUX M TPAHCMUCCUBHBIX 3a0oneBannii um. E.J. MapriunoBckoro, Poccus

= Owmopos P.A. 1.M.H., KbIprei3ckas rocyapcTBEeHHas MEAUIMHCKAS aKaIeMUsI UMEHU
N.K. Axyn6aeBa, Kbipreizctan

» Kyrrybaes O.T. a.m.H., Keipreizckasi rocyJapcTBEHHass MEOUIMHCKAs aKaJaemMus
umenu U.K. Axyn6aeBa, Keipreizcran

= Toiiron6aeBa B.C. n1.M.H., KbIpreizckas rocygapcTBeHHass MEAUIMHCKAsT aKaJeMus
umenn UK. Axyn6aesa, Keiprezcran

= OposzoexoBa B.T. 1.M.H., Ksipreizcko-Poccuiickuii ciaBssHCKUN YHUBEPCUTET UMEHU
nepsoro Ilpesunenta Poccuiickon ®enepanuu b.H. Enpunna, Keipreizcran

* TypcynoB T.T. na.B.H., KsIprei3ckuii Hay4YHO-HUCCIIENOBATEIbCKAM HWHCTUTYT
BeTepuHapuu um. A.Jlyitmeea, Keipreizcran

=  AoabikepumoB K.K. k.B.H., [{ropuxckuii yausepcurer, [1IBelinapus

= JIkxycynos K.O. x.m.H., MexayHapoHas BbICIIas IKOJIA MEAULIHUHBI, KbIpreI3cTan
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SCIENTIFIC COMMITTEE

= Dr. Nazmiye Altintas, President of the World Association of Echinococcosis, Turkey

= Dr. Edmundo Larrieu, Vice President of the World Association of Echinococcosis,
Argentina

= Dr. Paul Torgerson, University of Zurich, Switzerland
= Dr. Peter Deplases, University of Zurich, Switzerland
= Dr. Beat Mulhaupt, University Hospital of Zurich, Switzerland

= Dr. Christine Budke, College of Veterinary Medicine & Biomedical Sciences, Texas
A&M University, USA

= Dr. Marshall Lightowlers, University of Melbourne, Australia

= Dr. Wen Hao, Xinjiang Medical University, China

= Dr. Aida Abdybekova, Kazakh Scientific and Veterinary Institute, Kazakhstan
= Dr. Leonardo Uchiumi, Ministry of Health, Province of Rio Negro, Argentina

= Dr. Sergey Konyaev, Institute of Animal Systematics and Ecology, Siberian Branch
of the Russian Academy of Sciences, Russia

= Dr. Lukashev Alexander, Institute of Medical Parasitology, Tropical and
Transmissible Diseases named after E.l. Martsinovsky, Russia

= Dr. Omorov R.A., Kyrgyz State Medical Academy named after I.K. Akhunbaev,
Kyrgyzstan

» Dr. Kuttubaev O.T., Kyrgyz State Medical Academy named after I.K. Akhunbaev,
Kyrgyzstan

= Dr. Toygonbaeva V.S., Kyrgyz State Medical Academy named after I.K. Akhunbaev,
Kyrgyzstan

= Dr. Orozbekova B.T., Kyrgyz-Russian Slavic University named after the first
President of the Russian Federation B.N. Yeltsin, Kyrgyzstan.

= Dr. Tursunov T.T., Kyrgyz Research Institute of Veterinary Science named after
A.Duisheev

» Dr. Abdykerimov K.K., University of Zurich, Switzerland
= Dr. Dzhusupov K.O., International Higher School of Medicine, Kyrgyzstan
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COOAEPKAHUE

MU AEMHUOJIOTI'UA 25

Axkocta- Xoce Ixxepanbao, CantuBanec Coy.a, Jupukec-Jlopan IloJb, 25
Jlapbe damynao0, Yunymu Jleonapno, Illpuero Mapus Xecyc Ileprerep,

Cuuaec-Jlykac Map, ®panuecka Tamapouuu, Axpuano Kasymniu.

VYpoku, u3BnedeHHble u3 MexkayHapoaHoro npoekra “TIEPUTAC” o kucto3HoMy

AXMHOKOKKO3Y B FO>xHOlI AMeprke

I'oncaasec banrtucr, Jl., Jlaypumss, T., Myuamoa, I'., Katomac, JI., 26
Bappoc Jlanae, A.JI., MaTa nym Cantyu, Jloko ne Ilnna, A., lenia3sec, I1.
[Tepenaua echinococcus granulosus sensu lato renoruma 7 B Kabo-Bepne

I'opsiueBa M.B., Ca¢pbsinoBa T.B., Uypuiosa JI.A., Tpedoyxos A.B., I'opsueBa K.B. 27
JlnnaMuka 3a00JIeBaeMOCTH SXMHOKOKKO30M B Antaiickom Kpae Poccuiickoit Denepannu

JxycynoB K., Paxum @., Tory3oaeBa K. Cucrematnueckuii ananus ais ucciefopanus 29
riio6ansHOTO Opemenn Oosneszneld 2019: BrnusiHue KHCTO3HOTO 9 XMHOKOKKO3a YEIIOBEKA B
peruone LlentpanbHoit Azum, 1990-2019 rr.

Kacyniam Anpuano, Cantopo A33zyppa, Canronamanna ®@egepuka 29
Briasnenne BIMSHUS KUCTO3HOI'O U AJIBBCOJIAPHOI'0 9XMHOKOKKO3a 4YCJIOBCKA Ha
3JI0pOBbe HacesieHus B EBporie

Kacyaun Anpuano. loctuxenus mexxayHapoanoro rnpoekra “MEME” o echinococcus 30
spp. B EBporne u 3a ee mpenenamu

Kacyniau Anpuano, Cantopo A33yppa, Canronamanna ®@egepuka 31

O6HapomoBaHue MOCIEICTBUN aIbBEOISIPHOTO IXMHOKOKKO3a UesioBeka B EBpore
B 1997-2023 romax

Kacynau Anpuano, Canropo A33zyppa, Canronamanua ®@egepuka. 33
OOGHapomoBaHue cllydyaeB U TEHACHIIUN pa3BUTHsI KUICTO3HOTO DXWHOKOKKO03a
yenoBeka B EBporne B 1997-2022 rogax

Maiiep T. 34
DXHHOKOKKO3 B CeBepHOW AMepHUKe: MPOILIOe, HACTOAIIEeE U HalpaBlIeHHs Ha Oyayiiee

Mmunoaesa I''A., Toiiron6aesa B.C., Horoii6aeBa K.A., Toprepcon ITox 34
CpaBHHTENBHAS MTHIEMHUOJIOTHYECKasl OIIEHKA MHBA3MH KHCTO3HBIM U aJIbBEOJISIPHBIM
HXMHOKOKKO030M HacesieHus: Antaiickoro u Koukopckoro paitonoB Ksipraizckoit

PecnyGmuku

Myszadpdep Axro3, Xam3za Apunoriy. Poib Opoasunx cobak B pa3BUTHU 35
aJIbBEOJISIPHOTO XMHOKOKKO3a Ha ceBepo-BocToke Typrun

Ha3mue Aatunrac. ['1o6anbpHas SMUIEMHOIOTUS U CUTYaIUs ¢ KUCTO3HBIM 35
9XMHOKOKKO30M B Typumu

PanmkyioB K.M., Toiiron6aesa B.C., Kyrry6aes O.T., Py3una M.H., 37
AxmaanummHa JI.B., Jlykames A.H. @akTopbl pucka pa3BUTHs 3XMHOKOKKO3a B
Ksipreizckoit Pecriybnuke
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COOAEPKAHUE

Pomur T, Dnau @, Amendoopu O, Maramoo Ik, b3 C, Cukacynre C, 40
Baccepman M, Yoaneiic [, Kepn II nast koncopumyma CESSARI
KucTo3HbIi 5XMHOKOKKO3 B cTpaHax Adpuku K tory ot Caxaps (mpoekT Llezapn)

Canra ML.A., I'miteapa k. C., Mycuanu M., Pakmryas K., MaccoJio A. 41
HccnenoBanue mpouCXOKACHHS U paclipocTpaneHus eBporeiickoro Echinococcus
multilocularis, cBsi3aHHOTO ¢ HETABHUMHU CIydassMH aJIbBEOJIIPHOIO SXUHOKOKKO3a

y mojaeit B 3anaanoi Kanaze

Coarobaena K.O., Kymxkaoaesa K.C., Caraposa I'.T., Cmannoexona K.C. 42
OmnpezeneHue CTETIEHN PUCKA 3apaKeHUs CEITbCKOTO HACEJICHUSI HEKOTOPBIX pailOHOB
Cesepnoro pernona KeIpreI3ckoii peciyOanku

Taouou P., Toryzoaesa K., Ixxycynos K., Cokoru M. DnuiemMuonorus KUCTO3HOTO 43
SXMHOKOKKO03a, 3a0BITOT0 IIPON3BOJICTBEHHOTO 3200JICBaHUS B Pa3BUBAIOIINXCS CTPaHAX

Tamap lemewm, Tamap I'pocecman, Opau Carn, Dim LHBapiy 43
DNUAEeMHONIOTHS SXUHOKOKKO03a B U3panse

Tana Hupman Kymap. Oxunokokko3 B byrane 44
Ten3un C, denayn T, Jdennasec I, 3anrmo C, Tmeren T, 3anrmo T. bpems u 45

pacupoCTpaHCHUC KUCTO3HOI'O 9 XHMHOKOKKO3a B EyTaHCI PETPOCIHCKTHUBHOC NUCCIICIOBAHUC

Yunymu Jleonapno, CansBurru Xyan Kapioc, Coopuno Mapuano, 45
Myxuka I'ninemo, Jladbanum Xoce Jlyuc, Apas Janusan, Knayaus I'puzmano,

ITadno Kpoynu, Tanmon I'abpuaas, Ilanomapuexo Ockap, Tucco Xeoe,

CenyabBena Jlyuc, IN'aasBan Xoce Mapusi, Boiibne Mapcena, Ippepo Iayapao,

Kanadpo Apnoabno, Iuac I'apcus Ockap, Ape3o Mapkoc, Ceaeiiman Mapkoc,

Jlappue Iamyno. 40-1eTHHIA OMBIT TPOrpaMMBbI OOPHOBI C KUCTO3HBIM XHHOKOKKO30M

B npoBuHLNN Puo-Herpo, Aprentruna

Yokao L3saHmanb, Y:kanbro3, Xaiitud Yxan, 'yanwxyn u, [llyo Ban, 46
AnnaneCumaiin

ONUAEMUOTOTHYECKUE OCOOEHHOCTH U MPOCTPAHCTBEHHBIN KIIACTEPHBIN aHATHU3
SXMHOKOKKO03a 4yeJioBeKka B I0kHOM CuHbIiEsHe ¢ 2005 o 2021 rox

Xamsa Apknoriay, Punsan Kupman, My3agdep Axro3, Ecun I'toBeH, 49
HNoparum baaxkas
Belm1e i puCK abBEOISIPHOTO SXMHOKOKKO3a B CEJIbCKOM MIJIM TOPOJCKOM MECTHOCTH?

XoxaMKyJb P. 50
Enunoe 3npaBooxpanenue B LleHTpanbHOM A3uH: CTaTyC-KBO U OyIylIHe Iaru

IIu I'yan4xkyH, 11 XyHuu. PacripocTpaHEeHHOCTD U PaCIpOCTPAHEHUE YXUHOKOKKO03a 50
B Tauenre, CunbiasH, 2005-2020 rT.

VESTNIK of KSMA 7 BECTHHUK KI'MA



COOAEPKAHUE

JAUATHOCTHUKA 52

ban Baniu, Ysxan Yokyanuxu, Usxao Jiu, Ban bunuze 52
KomnpohepMeHTHBIN aHaTN3 Ha OCHOBE MOJHKJIOHAIBHBIX 1 MOHOKJIOHAJBHBIX aHTHTEIT
JUIs BeIssBIICHHs aHTHreHoB Echinococcus Granulosus B oOpasiiax kajia cobak

I'uzep I1., Mepae VY., FOurxanc T., Bedep T.®D., CtoiikoBuu M. 52
CocyaucTasi maToyIoTHsl y MallMeHTOB C aTbBEOJIIPHBIM SXHHOKOKKO30M: OCHOBBI
OIICHKHU M KJIMHUYECKOTO BEJICHUS - PETPOCIICKTUBHAS CepHs CITyJacB

Kacyniam Anpuano, Ilane Credganus, Panaun ®panko, Ckapamoununo [aoaa, 53
Kapseniau Anapea, Mappac Kapio I¢usno, Kapan Anapea, Cantopo Axzyppa,
CanrTonamanna ®enepuka, Tamapouuu @panvecka, Illyrunbsann Jlopenuna

[lepBUYHBIN KMCTO3HBIN 3XWUHOKOKKO3 TOJIOBHOTO MO3ra Yy PeOCHKA U3 CeIbCKOU

MecTHOCTH Puma: ornpeseneHre nCTOUHUKA U KPpaTKU 0030p CiydaeB U3 JINTEPATyphl

Mioabxaynt b. [Ipo6iaembl AMarHOCTUKY U MEAUIIMHCKOTO JICUEHUS AIbBEOISIPHOTO 54
AXMHOKOKKO3a B EBporie

PaBan Tyouaexonr, Adyaycanamy Ad0yaukemy, An Jlyngoai, Ysus Jy, JIn Yxao, 95
L3a ®an, Cyn Tao. Criocob mo3BossieT OLEHUTh U MPOBECTU (DaKTOPHBIN aHATN3
yIbTPa3BYKOBBIX IPOSBICHUM NPU AUarHOCTUKE AbBEOJISIPHOIO AXUHOKOKK03a IEYEHU

Canryyum Y., bounu E., IIpodaiin C., Ilopky A., Macaaa /I., babyasepu C., 56
Mactpanapea C. O0cneoBaHue MAMEHTOB C BTOPUYHOM HH(pEKIMel 3XMHOKOKKOBOMH
kucroit Ha Capaunun, Utanus

Tamapounu. YibpTpa3BykoBas quarHoctuka KO: oOHOBIEHUS U TOCIEICTBUS TSt 57
KJIINHUYECKOTO BEICHUS

Tamapouuu, FOurxaunce, Axxan, Caiec-Jlykac. KonceHcyc no onpeneneHuto 58
CJIy4aeB M aJITOPUTMY THATHOCTUKH KHCTO3HOTO 3XMHOKOKKO3a: uccienoanue Delphi

Xaiixya bao, Yan 1O Jlour, [I>n Hu Tsaunp, FQiin3e Cun. 3HaueHne HOMOTpaMMBl, 59
OCHOBaHHOI Ha BU3YyalIH3aIlul U KIMHUYECKUX OCOOCHHOCTSIX, /ISl IPOTHO3UPOBAHUS
METaCTa3MupPOBAHUS IEUCHOYHO-AJTbBEOISIPHOTO DXMHOKOKKA B JIETKHE

Xaiixya bao, Yan 1O Jlour, FOiin3e Cun, [I>n Hu Taub 60
3HavyeHue GpyHKUMoHaIbHON HOMorpammbl MPT mns nuddepennmanyu
1epeOpaabHOrO allbBEOJIIPHOTO 3XMHOKOKKO3a OT METACTa30B B TOJIOBHON MO3T

Xaiixya bao, FOubTaii llao, Xaiidan Yskan, Han 1O Jlonr Xaiinunr ®@an 60
HccnenoBanue akTUBHOCTH POCTA AJIbBEOJISIPHOTO DXMHOKOKKO3a NIEYEHHU € TIOMOLIBIO
MynbTEMOIansHOM MPT B couetanun co cBoboaHoi JIHK, mupkynupyromieit B

CBIBOPOTKE KPOBU

lan ®3H, Conrrao, Ban Yaodnbn, Y Mso, Tan Uxyan6ao, Ban Cssoponr 61
Kimmanveckoe nmpuMeHeHNe HCKYCCTBEHHOTO HHTEIICKTA B YIIBTPa3BYKOBOM
KIIACCHU(PUKAIIUU KUCTO3HOTO 3XMHOKOKKO32a MTEYCHU
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III>u6a0 Ban, Xaiixya bao. [Iporao3upoBanue BHENIEYCHOUHBIX METACTAa30B, CBA3AHHBIX 62
C aJIbBEOJSIPHBIM YXMHOKOKKO30M IEYECHHU: PaIHOMHUKPOpOHHAS MOeIbh Ha ocHoBe MPT

III>u62a0 Banb, 51 I'o, Ucro3 Yan 63
W3yueHne eHHOCTH JUCTAaHI[HOHHON BU3yaIH3allMyi U MYJIbTHANCIUIUTHHAPHON
KOMaH/Ibl B JIMArHOCTHKE U JICYCHUU 3XUHOKOKKO3a IMeYCHU B IPOBUHIIMH [nHXaii

Arpek C., deaxamie JI., Cauean P., Tyccen ®@., CeitneB U., Xaitert M.-II. 64
OreHKa BeCTEpH-0JIOTTHHTA, CBI3aHHOTO ¢ aHAIIM30M JIaiH-0JI0TTHHTA JUIS
CEPOAMATHOCTUKH ATTbBEOJIIPHOTO U KUCTO3HOTO SXHHOKOKKO3a

An Jdyndoii, JIn Yxumun, Ban Csaopyn, Yxan Kyituun, Cyn Tao 65
AHanu3 ynbTpa3ByKOBBIX IAPAMETPOB C KOHTPACTHBIM YCUJIIEHHUEM NIPU
Pa3IUYHbIX KJIaCCU(UKALUAX AJIbBEOJIIPHOIO SXMHOKOKKO3a [IEYEHU

MOJVIEKYJISIPHASA BUOJIOTUA D9XNHOKOKKO3A 66

ABocanbs J. [xk., Jluranau 3., Onaréamky A., lyeny K. O., [lepyuny A., MacanaI'., 66
Boneaun I1. Monekynspaoe ooHapysxenue siuir Echinococcus Granulosus y cobak u
B 00pasliax OKpy»Karollei cpeibl Ha roro-3anajae Hurepuun

Ban bunuze, Yixan Yxyanuxu, Uxao JIu, ban Baniau 67
HccnenoBanue u aHallu3 FeHETUYECKOTO MOTUMOp(hr3Ma 3apakeHus IPhI3yHOB
AXUHOKOKKOM B Miniickom paiione, CUHBI3SH

Jeobsaaxu Mapus ®opencus, AabBapec Poxac Kpucruan A, Jlanuapunu Jlopena, 68
Kaaspynao Janusns, Turantu Iaona, Kananuu Jinnuana, Sikono Mapuca,

Copunano CunbBus, /lennasec Iurep, Ilbepangxesn Hopa

Paznuums B xapakTepucTHKaX KUCT Y JIFOJIeH, BbI3BaHHbIe EChinococcus granulosus

sensu stricto u remotuniom G6 E. granulosus sensu lato

KocranTuny Ilanaiioruc, ®enepuxa Canrosnamanua, Canropo An3yppa, 68
Kacynim Anpuano
Heoxwunannsiit Echinococcus canadensis (renotun G7) oOHapysxeH Ha Kunpe

Mexmyn, Mykaaaac. Kucro3ssiil 2XMHOKOKK B [lakucrane: ctpana, 70
JEMOHCTPHUPYIOLIAs TECATHIETHS TPEHEOPEKEHUS

Hepyuuo A., Mapanu I'., Ceppa J., Canryuuy Y., Kapamon 1., Makcumos II., 71
Ymxanr 1., Kacyaau A., Macaaa /l., bonesnu I1. Uneatudukamus Echinococcus
Granulosus Sensu Lato y oBuapok Ha Capaunuu, Utanus (mpoext MeME)

CanTopo A, Canronamanna @, Kayuo C.M., Jla Poca I', AurosioBa /I, Aysp X, 72
Barpane I', banneas I, bacco /K, bek P, Yurrepuo C.B., [3Buacon Pk, [lexcue I',

®peit K, Oyraeii E, 'napumnnr K, lorrwreiin b, Xapna Ik, Ilerepcen X.X.,
Kapamon [I:k., SIncen @, SApomoBa JI:x, Hoxenaiinen I, Jlynacrpem Uc-

rageasman b, Makcumos I1, Muiesuu M, Mutepnakosa M, Mokuma E,

Opurru @, Hazpauublii ""Ckaxu o Hac" 3, Paiic Tsoii nenyrar, Pom mosa T,

IMapkynac M, Cxoppano H, Caap u3 1O, lllnadens B, IlIperep T, Ymxanr I,

Benrymr I', ’Kese Benrymr /I, [lonaBmme B jjoBymky B Parae, Kasy/iu

['enetnueckoe paznoodpaszue Echinococcus multilocularis B EBpone: kapTuna,

OCHOBaHHAasi HA MUTOXOHJPHAIIBHBIX MapKepax
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TeiiBu Jlaypumsid. ['eHeTHKa 3XWUHOKOKKA - TIPOIIUIOE, HACTOAIIEe, OyyIIee.
M3BneueHHbIe YPOKHU M MIEPCIIEKTUBBI Ha Oy Tyiee

Turyc MyTBuUpH. PacnpocTpanenne 1 reHeTu4eckoe pa3sHooOpas3re KUCTO3HOTO
3XHMHOKOKKO3a B 3anagHoir Kennn

®uren Yeank, Moxammen Axmen Cenbakyk, XapyHn Kas Kecuk,

Ceiima I'ynbsaxtn Knnnmnax, Camun Cumcek. MonekyiigspHas 1UCKpUMUHALUSA
renotunoB G1 u G3 uszomsros Echinococcus granulosus sensu stricto, moydeHHBIX OT
YeJI0BEKa, KPYITHOT'O pOraToro CKoTa M oBell B TypIiH, C HCIIOJIb30BAHUEM
MUTOXOHIpHabHOrO Mapkepa NADS

Xan Xyma, bonesun IIbepo, Ilepynno Angkena, ®apuna Opanyvecka,
Macana /I:xoBanna, Axmen ®@apaon, Canryyuy Unnuus

Kucro3uslit 5xuHOK0KK03 B [Takucrane: reHoTumupoBanue echinococcus granulosus
Sensu stricto B u3oATax KUCTHI YEIOBEKa

Arpek C., deaxamie JI., Cauesan P., Tyccen @., CeiineB U., Xaiiert M.-I1.
OrneHKa BeCTEPH-OJOTTHHTA, CBSI3aHHOTO C JIMHCHHBIM OJIOTTUHIOM, JIJIS
CEPOAMATHOCTUKH ATTbBEOJIIPHOTO U KUCTO3HOTO SXHHOKOKKO3a

JIEYUEHUE

boponunes A.T., Kyrry6aes O.T., Tyxsarmun P.P., Ky1xaoaesa K.C.,
CmangabexoBa K.C. Poib Keny109HO-KUIIIEYHOTO TPAKTA B PA3BUTHH SXUHOKOKKO3a

Ban FOucuns, JIro Jlon, L3u Banbio, Tykabaii Tyapryoxern, Uikao L{310HbXYyH
LlepeOpaibHBIi aJIbBEOJIIPHBIN 9XMHOKOKKO3, MOPAYKAIOIINN CAarUTTAIbHYIO Na3yxXy
yepen: KIMHUYECKAN ciydan

Ban FOucuns, JIro [lon, I3u Banbio, Tykabaii Tyapryoxern, Uikao UikyHxyH,
Jpuk [lyiicenou. Jleuenue 1iepedpasbHOrO SXMHOKOKKO32a y JeTel MOCTypaIbHbIM
METOJ/IOM B COYETaHUU ¢ MeToiukou Jlaynunra-Opranno

Boaiicu Ban. Mcnonp30Banue craporo npenapara Juist JISYeHHS 3aIllyIeHHBIX
3a00JeBaHNi: MUPOHAPUINH KaK MHOTOOOCIIAOIINNA KaHAUIAT ISl JICUCHHS
TpaHyYJIE3HbIX I/IH(l)GKHI/If/i, BBI3BAHHBIX 3XHWHOKOKKOM

I'onyn JIwii, Cancsan Yikon, Byoyauranugy Jasyru, H3un xyii [y, lHIhaks Croi,
Csio Xydii, Pan sin JInn, Xao Banb. PamaHOBCKas CIEKTPOCKONNUS CBIBOPOTKHU B
COUYETaHHUH C AITOPUTMOM IITYOOKOro 00y4eHHUs JUIst ObICTPOr0 CKPUHUHTA IBYX THIIOB
HXMHOKOKKO03a [1I€YEHU

I[eﬁﬁem, A. 3BOJ’IIOL[I/I$I KJIMHHAYECKOM KapTUHBI, JICUHCHUS U ITPOTrHO3a IMAIIUCHTOB C
AJIbBCOJIAPHBIM DXWHOKOKKO30M, ITPOXOAMBIINX JICUCHWEC B yHHBepCHTeTCKOfI KIIMHHUKC

[ropuxa: 50-1eTHUI ONBIT

3axpa bap3un, Ceiten Maxmyn Cagxnxaau, Moxamman Pe3a Ilanxxexmaxun

CpaBauTENbHBIN 2(HEKT HUTpaTa cepedpa U TUIEPTOHUIECKOTO XJIOpUIa HATPHUS in Vitro

Ha IIPOTOCKOJIbI 3XHMHOKOKKOBOM KHCTHI 3a KOpOTKI/Iﬁ MMPOMCIKYTOK BPpCMCHU
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Kemndep T., [Ipe3no M., Xayc M., Ayou 1O., Cxoppano H., Kernep M., 83
Jlapakanep K., bpem K., Jlynacrpem-Iltageasmans b.
Ornenka 3¢ (eKTUBHOCTH JicueHHs TpuKiIabengazonom nporus E. Multilocularis

Kopayna Meiiep ny llIBaGenuccen. JleueHne oOCTPYKITUN KETUCBBIBOISIINX MTyTEH 84
Y HalMCHTOB C BIICPBBIC JUATHOCTUPOBAHHLIM aJIbBCOJIIPHBIM 3XWMHOKOKKO30M:
HIBEUIIAPCKOE PETPOCIIEKTUBHOE KOTOPTHOE MCCIICIOBAHUE

Jleka A., I'Aneccanapo I'.JI., Mycaumanu M.A., ®patrosa C., Manunyaau T., 84
Bpynerru U. 'urantckas HeonepalenbHas napa3uTapHas KUCTa CeNIe3eHKH, JICUeHHAs
MapHOM Y HEMPEPBIBHOM KaTeTepu3aluei

JIn L3086, Ban Baiicu, lyans Jlunuun, Yxan Bounbao 85
[lepopanwshas nocraBka HaHodacTul] PLGA, comepkaiimx areHT: MOBBILIEHUE

KOHIICHTpAIIMHK MIpernapara B Ie€YeHHU IS TOBBIIICHUS TepaneBTHUecKoi 3ppexTuBHOCTH

IIpU aJIbBCOJAPHOM 3XMHOKOKKO3C IICYCHU

Myas3zamoB Bb.b., Kytiaues C.P., Mya33amos Bb.P., Pamazonosa JI.C. Cii0)xHOCTH U 86
TPYIHOCTH B JICYCHUH U MTPOPHUIAKTUKE MHOKECTBEHHOTO U COUYETAHHOTO 9XMHOKOKKO03a

Maruac Ilpe3a, Mapk Kernep, Toouac Kemndep, [lackaas Llymureiin, 87
Kaaynus Tamnonn, AuTonno Bapkacua, duapro Xemnxuiui, Kiaye bpewm,

Bpurra Jlynacrpem-LTtagensmann. [Ipoasuxenue B pa3paboTKe JeKapCTB MPOTUB
Echinococcus granulosus sensu stricto: pa3padoTka 1 HCIIOIb30BaHUE OECIPUCTPACTHBIX
CKPMHMHTOBBIX aHAJIM30B in Vitro

Mpeinoaesa I. 88
Jleuenue anmp0CH/1a30JI0M AJTEBEOJIIPHOTO SXUHOKOKKO3a: KOTOPTHOE MCCIIETIOBAHUE

Ceiien Maxmyn Camxaau, Jinaxe Kapnuie, Anu Axdap Hexoesin, JOced lapudn 88
OreHka CTPYKTYpHBIX M3MEHEHHH mpoTockoiekya Echinococcus granulosus sensu

stricto sensu stricto 1mocie BO3eMCTBHS pa3IuUYHbIX IPOTOCKOIUIIUIHBIX PaCTBOPOB

MmetosioM AuddepeHnnanbHO-uHTEPHEPEHITUOHHONW KOHTPACTHON MUKPOCKOITHH
(ABC)/Homapckoro

Creiickan ®pantumex, Tposinek Muian, Kosaposa JIndyue. AnbeosnsipHblit 89
HXMHOKOKKO3 YeJIOBEKa: JOJArOCPOYHOEe HAOI0IeHHE 3a MAllMeHTaMH B LIEHTPE TPETUUHOM
meaunuHckon nmomoutu B [Ipare, Yenickas pecryOiauka

Cyub JIn, Ban Xy»ii, ®an bunoun, Ban [310nb, Ma I[3lonbMunb, Jlu bosaun, 90
Banb Xao. [IpenBaputensHoe Uccae10BaHUE TEKYIIEH CUTYyalluy ¢ MPO(UIAKTUKON U
JiedeHreM OOJIbHBIX 3XMHOKOKKO30M U MOJI€IH KOMOMHUPOBAHHOM Tepanuu u

npoMIaKTUKU B pailoHax pacnpocTpaHeHus snujeMun B CUHbBIBSHE

Tamapouuu, bore, AGesa 90
Pa3zpabotka pexomenaaiuii BO3 110 ieueHnI0 MareHTOB ¢ KHCTO3HBIM dXHUHOKOKKO30M

Yuuymu Jleonapno, 'opputu Kpucruaun, Koyscon /Ipnuen, Ilepaasta I'acToH, 91
Barrkok Cantesro, Kaasso Cosanzk. Otuer o ciyyae. Heuactoe ocnosxHeHne

KHCTO3HOTO 9XMHOKOKKO3a [I€YE€HHU: TeNaToTOpaKkalbHOE TpaHcIuapparMaibHOe

pacuipeHue
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®patrona C, Manuyuiu T, Jlanunu JI, Jluccanapun P, Boas A, /I'Aneccanapo I'JI, 92
Jlexka A, Myciumanu MA, Masctpu M, Bpynertu 3. HabGnronaiite u sxaute
HEOCIOKHEHHBIX 3XMHOKOKKOBBIX KuCT rmeueHu CE4 u CES. /IpeHaanaTUICTHUM OMBIT
paboThl B 2 nenTpax B Urtanuu

Xysiimunb Ban, IOubTaii Iao, Xaiixya bao 93
OO0cy)1arTcss 0COOCHHOCTH HOCICONEPAIMOHHOTO PELH/IHBA aJIbBEOISIPHOTO
IXMHOKOKKO3a IIEYCHU U (PaKTOPhI PELHIUBA

XysiiuzuH I'ao, Hanxyn Ban, Li3saubxya Ban, Xao Baub, JIsn TaH. 94
WNnentudukanys u anaan3 MeTaboJIMYecKuX MyTel mporu3BoaHoro rapmuHa H2-104
y kpbic Ha ocHoBe TexHonoruu UPLC-Q-TOF-MS

Yyubxydii Xy. [loBsimenue 3¢ (heKTHBHOCTH POTUB AJIbBEOJISIPHOTO SXHMHOKOKKO3a 95
HOBBIX IIPOM3BOJIHBIX a1b0€H/1a301a-)KETUYHBIX KUCIIOT C MOBBILIEHHON OMOJOCTYITHOCThIO
IIPU [IEPOPAIIBHOM IIpHUEME

XHUPYPI'UA 97

Aoayanaes [I.C, ConyeB A.A. AkmatoB T.A., CamakoB A.A., Anbibaes J.Y. 97
Pe3ynbpTaThl Xupypruyeckoro JICUEHHUSI SXMHOKOKKO3a JIETKUX

AiitoaeB C.A., Omopos K.P., Dpkun Ucmania, AoaueB A.A.,Tokrorazues B.T., 98
Owmopos K.P., OmopoB P.A. PeTpocnieKTUBHBIN aHATIU3 PE3YJIBTATOB ONIEPATUBHOIO
Je4eHus1 OOJTBHBIX aJTbBEOKOKKO30M MEYEHHU

J'Aneccanapo I'JI, Ilontapesnu A, Kacauna /I, Tuccanapun P, Manuysiu T, 99
®partroaa C, Jleka A, Mycimmann MA, borra A, [lappesa P, bpynerru 9,

Punaasau I1. OtcpoueHHoe xupypruueckoe jedeHue kuctol jierkoro CE1, npuseniiee k
nepuucTIkToMun Kuctol CE4

HNumsii Mlao, Temun L3511, Tyeprananau Axxu, bo Pan, lsin o, Kyiinun Y:kan, 100
Aligpyxanaxan, Adyayaiinnady.au, TanaiituTyepran, Xao Banb

Knaccugukarus ocoGeHHOCTEH COCYIUCTOM NHBA3UU MPU PE3EKLUHU MIEYSHU €X VIVO

Y ayTOTPAHCIUIAHTALlMH U €€ POJIib B MPEAOINEPAllMOHHON OIIEHKE U CTPaTEeTUsAX
MHTPAONEPALMOHHON PEBACKYIISIPU3ALIUI

3araiinoB B.E., [lopmennuxkos U.A., Bockansin C.E., be6e3os b.X., 101
Ymeraaues T.M., Mamamen H./I.

Hogas knaccudukaius albBeOISIPHOTO YXHHOKOKK03a KaK OCHOBAa HOBOM CTpaTeruu
HCIIOJIB30BAHHA TPaHCINIAHTAlIMOHHBIX TEXHOJIOTUH B XUPYpTHUU NMICYCHU

Conyes A.A., Tuiaexo J.A., Mamaros H.H., Dpaucoa M.D. 102
MynabTHBHCIEPATBHBIN SXMHOKOKKO3: ONpe/Ie/iCHHE, TUarHOCTHUKA, JICUCHUE

Temun 1311, bo Pan, Lsin o, XKyiiusan Yskan, Hlyaii lyans, Kaii Y:xyn, Xao Ban, 104
IOnmaii lao, Tyepranaiiinu Axxu

Hcnonb3oBaHKe MEUEHOYHOU CBSI3KH TEPEC ISl BOCCTAHOBIICHUSI OTTOKA BO BpeMsI

PE3EKIMY TIEYCHH €X VIVO U ayTOTPaHCIUTAHTAIIMH Y TIAIIUEHTOB C aTbBEOJISIPHBIM
9XMHOKOKKO30M TI€UEHU: CepUsl HAOIIOIeHU U3 24 NAIlCHTOB
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Temun 311, Tyeprananau Anxu, bo Pan, Hsaun I'o, Kyiinun Y:kan, Aiipyxanaxamu,
AOynyaiinuadyiau, TanaiituTyepran, Uamsii lllao, Xao Banb

KounarepanbHoe KpoBooOpallieHue, BEI3BAHHOE TEPMUHAIBHOM cTajinel aabBEOISIPHOTO
9XMHOKOKKO03a IIeYEHU

Temun L3511, Tyepranaiiau Axxu, Yxxonayn Ban, Bopan, Hsau o, Kyiinan Yikan,
Tanaru Typran, Kaii Y:kan, FOumaii Yikao u Xao Banb. PexkoHncTpykuust
MEYEHOYHOI'0 BEHO3HOI'0 OTTOKA U JIEYEHUE €r0 OCIIOKHEHHI C UCIIOJIb30BAaHUEM
PE3EKIIMHU TIEYCHH €X VIVO U ayTOTPaHCIUIAaHTAIIUH: OMBIT paObOTHI B OJTHOM IIEHTPE

KOcydykanbeeMaiimautunuakuatu, L3axyn Jlon, Xao Banb
PexoHCTpyKIIMS HIKHEH 11010 BEHBI IPU PE3EKIIMU NIEUEHH €X-ViVo U
ayTOTPaHCIUIAHTALUN

IHATOJIOI'Us

IIurepc, 31, Bypkept, I'pronep. HLA-nonumop¢u3msl, Baustomme Ha
XapaKTepUCTUKU 3a00JI€BaHUS U UCXOJ Y MAIL[MEHTOB C AJIbBEOJISIPHBIM SXMHOKOKKO30M

Xysi Ban, YxkyanbunH Ykan, Muncrwans Ban, Hsaus 10i, Xao Bonb
[TeweHouHbIe MaKpo(daru: KIFYEBbIC HTPOKH B 00Pa30BaHUN U POCTE SXHHOKOKKOBBIX
KHCT B edueHn npu uHpekuu Echinococcus granulosus sensu stricto

Yxyanbmianb Y:kan, Xysu Ban, L3un JIn, [lesii JIn, AOunan AiinuBaep,
Croanb YioH. [Toseimennas perymsinus LAG 3 Mmoxynmupyer UMMYHHBIN AucOanaHc
noamHoxectB CD4+ T-kietok u ycyryOuisieT mporpeccupoBaHue 3a00eBaHus y
NAIMEHTOB C AJIbBEOJISIPHBIM 9XMHOKOKKO30M U Ha MBIIIMHON MOJIENH

KOHTPOJIb 9XNHOKOKKO3A

A Cumaiin. Pe3ynbTaThl JeueHus: UCTOYHNKA MHPEKIINN YXUHOKOKK03a, CHHBIBSH-
Viirypckuii aBTOHOMHBIN paiioH Kuras

AunekceeBa JI.JK., Tory3oaeB K.K. [IpuBep>keHHOCTh KOHIICTIIIMHA OOIIIETO
3/IpaBOOXPaHEHMs IPH SIUIHAI30PE 33 HIXMHOKOKKO30M B Kazaxcrane

Ban Isn, JIsio Hla, Yxan I'yanuszsanb, O Banbsuze, X3 Baii, Ban Hu, JIn Kyiipyii,
An JIro, Slo ZK3ub cunb, Yikan YkyHuyan, XyaHsiHb

O} PexTuBHOCTh OOPHOBI C IXUHOKOKKO30M Ha BOCTOYHO-1[nHXaif-TuberckoM Haropne
npoBuHuMU Celuyanb, Kutail: kputudeckas oneHka nocie 15 jger Bmemarenbscrsa

Bummnsxkos /I, Typaymamoeros M, Markepumosa H, /I3ymynos K, Cyaranoaesa 3,
PaumobexoB E. 3a0bITHIi, HO IIMPOKO pacpOCTPAHEHHBIN: pe3yIbTaThl IEPEKPECTHOTO
MCCJIEZIOBAHHUS MTPOJIMBAIOT CBET HA OCBEOMJICHHOCTh 00 SXMHOKOKKO3€ B KbIproi3cTane u
BO3MO)KHOCTH €r0 NMPO(UIAKTUKH

I'ayun Y., Ixenxkunc J1., Jlaiitoyiaepc M. Bakiiunanus NpoTUB KUCTO3HOTO
9XMHOKOKKO3a: TPOU3BOACTBO BakinHbl EG95 B Buie OakTepunHa
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JManumu A., Xazau C., [Tupecranu M., l'npdapudap ®. Onenka miazMugHon 114
BaKLMHBI, KOOUpYOLIEH nMMyHoreHHsle anuTons!l Echinococcus granulosus, mpoTtus
KHCTO3HOT'O SXMHOKOKKO3a

Cunbbiii Iln, Tao CyHn, Xao Banb u Boun6ao Yikan 115
VY bTpa3ByKOBOM CKPUHUHT KUCTO3HOT'O AXMHOKOKKO3a MIEYEHU B CTa/1aX OBEIl,
MCIIOJIB3YEMBIi JIJIs1 OLICHKHU Mporpecca 00pbObl B OTAAJICHHOW TOPHON MECTHOCTH

Xao Banb. [IpodpunakTuka, TnarHocTUKa 1 JiIeueHNe SXUHOKOKKo3a B Kurae 115

Y:kan Bannoao, JIu 31086, Y Uyans Uyans, Yxan fo, Yxan Yxyanuxu 116
Crparerust 60pb0bI B COOOIIECTBAX, I71€ AJIbBEOJISPHBIM SXMHOKOKKO3 U KUCTO3HBIH
HXMHOKOKKO3 IIIUPOKO pacnupocTpaHeHsl B 3anaaHoMm Kurtae

Yzkan Xaii-Tun, Ban Illyo. Dnuaemuonornueckue XxapakTepUCTUKN 3XMHOKOKKO3a B 117
npedextype Mnu Cunbizsana ¢ 2005 mo 2020 rox

IO Cuxyo, Xyan¢y JIro lI3u, Xy fAub, Ban Uyn, JIu Baii, JIu L3085, 118
Yzkan Banb0ao. [TunotHoe uccienoBanre 60pbObI C 3XMHOKOKKO30M ITyTEM

€KEMECSYHOM AETeIbMUHTH3ALUH CO0aK C CIIOIb30BaHUEM HHTEPHET-CUCTEM

JIOCTABKH JIEKAPCTB B THOETCKUX JACPEBHAX

3ATPSI3BHEHUE OKPYKAIOIEMN CPEJIbI 119

AoabikepumoB K.K., Kponenoepr ®.A., UcaeB M., 3uagunos U., MbiTbiHOBa bB., 119
IMaTepnocrep x., lenunasec I1., Toprepcon IL.P.

Pacnipoctpanenue Echinococcus spp. B okpy»xarolieii cpeie, KOHTAMHHUPOBAHHBIE

¢dexanuu cobax B Kbipreiscrane

Bynbsimun Upexan, ®uren Yeank, Ipryn Keporay, Axmer Texkremyp, 119
Camu Cumcek MonekysipHas xapakTepucTika u3onsatoB Echinococcus granulosus

KPYITHOT'O pOraToro CKOTa M OBEll U3 MPOBUHIMU DJs3bIr B Typluu U aHAIN3

skcrpeccun Hekoaupyromux PHK egr-miR-7, egr-miR-71 u egr-miR-96

Aymenasik C., Amenoopn O., Maramo6o /., Mb aeC, Inau ®@., Cukacynre C., 120
Baccepman M., World eyes /I., Kepn I1., Pomur T. nis koncopunyma CESAR 1
CuspBaTHYECKHE KU3HEHHBIC ITUKIIBI EChinococcus spp. y muekonurarommx Adpuku

K rory ot Caxapsl

JeBua Ixenkunnc, Kapa Yuicon, Tomcun bapuce, MaThio Ban ne Caar, 121
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EPIDEMIOLOGY
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PERITAS (Molecular epidemiological studies on pathways of transmission and long lasting
capacity building to prevent cystic echinococcosis infection; https://www.iss.it/web/iss-en/who-cc-
peritas) is an international collaborative project, aiming to elucidate the pathways of transmission of
Echinococcus granulosus (Eg), which are poorly understood and have never been systematically
investigated [1].

PERITAS was designed as a two-stage project conducted in selected areas of Argentina, Chile and
Peru. Stage-1 was a cross-sectional ultrasound-based prevalence study to identify highly endemic
clusters of human abdominal cystic echinococcosis (CE) with active cyst stages, where the Stage-2
village-based case-control study was implemented. Stage-2 involved sampling of environmental
matrices for molecular identification of Eg in the: a) households/backyards of human positive cases
(owners with active CE stages on Stage-1; positive control), b) households/backyards of human
negative cases (owners that were CE negative on Stage-1; negative control), and c) village public
areas (outgroup) such as squares and parks.

A total of 4,515 people were screened in the regions of Coquimbo (Chile; N=2,439), Rio Negro
(Argentina; N=892) and Junin (Peru; N=1,184) [2,3]. The mean prevalence of abdominal CE in these
three areas was 1.6%, 4.7% and 3.7%, respectively. Despite COVID-19 pandemic, sampling of
matrices were successfully conducted in Chile and Peru in 2020-2021. The percentage of
contaminated samples by Eg DNA (both soil samples and dog faeces) was lowest in negative control
group, while outgroup common areas had the highest contamination, followed or paralleled by
positive control group.

Results suggest that CE should not be solely considered as a “food-borne” disease but an
“environmental-borne” disease (including food, water and hand-to-mouth transmissions). Moreover,
results stress the shift from the “individual risk” to the “community risk” for acquiring CE in endemic
areas.
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Figure 1. Map reporting the countries (red) and the centres (logos)
participating to PERITAS project. See the website for more details.
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Relevance. Cystic echinococcosis (CE) is distributed worldwide and is widespread in Africa,
where several genotypes have already been identified. However, data on prevalence, distribution and
genetic diversity is broadly lacking in most of the African countries [1]. Likewise, to the best of our
knowledge, there was no scientific data available on the occurrence of Echinococcus granulosus
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sensu lato (s.I.) cluster in Cape Verde. The aim of this study therefore was to investigate the possible
occurrence and transmission of E. granulosus s.1. in the different islands between domestic dogs and
a variety of potential domestic herbivorous mammals [2].

Materials and Methods. In this pilot study, environmental dog faecal samples (n=369) were collected
around food markets, official slaughterhouses, as well as home and small business slaughter spots in eight
of the nine inhabited islands from the Cape Verde archipelago, between June 2021 and March 2022.
Additionally, during the same period, 40 cysts and tissue lesions were opportunistically collected from
five islands, from locally slaughtered cattle (n=7), goats (n=2), sheep (n=1) and pigs (n=26).

Results. Genetic characterisation by a multiplex polymerase chain reaction (PCR) assay targeting
the 12S rRNA gene confirmed the presence of E. granulosus s.l. in faecal and tissue material. In total,
17 cyst samples from Santiago (n=9), Sal (n=7) and Sao Vicente (n=1) and eight positive dog faecal
samples from Santiago (n=4) and Sal (n=4) were identified as E. granulosus s.l. G7 by sequence
analysis (nad2, nad5, and nadl genes).

Conclusion. The present study confirms the occurrence of E. granulosus s.l. G7 in pig, cattle and
dog in Cape Verde, disclosing that this genotype, with the potential of zoonotic transmission [3], is
circulating in the country. The few positive samples found in the study together with the lack of
reports of human cases appears to indicate that CE might not be a serious animal and human health
concern in Cape Verde and could realistically be controlled by systematic and coordinated
implementation of One Health strategies [4].
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AKTYyaJbHOCTb. ANTaliCKUi Kpail 1 pecrmyOnuka AnTaid TpaaUIIMOHHO 3aHUMAIOT 3-4 MecTo B
Poccuiickoit ®enepanuu mo 3a00JeBaeMOCTH 3XHMHOKOKKO30M. Jlo 2020 roma MOHUTOPUHT,
CTaTUCTUYECKUH ydeT U aHaiIu3 3a00JIeBa€MOCTH MPOBOIMIN Ha TEPPUTOPUU AJNTACKOro Kpas 1o
JIBYM HO30J0TUsIM: 3XxMHOKOKKO03 (tmdp MKB X B67.0,1,2,3,4,8,9), ansBeokokko3 (mmpp MKB X
B67.5-B67.7) otmensno. C 2020 roma, mpu coxpanenuu muppoB MKB X mepecmortpa
g depeHIIMPOBAHHO IS YXWHOKOKKO3a M aJbBEOKOKK033a, HAMMEHOBAHHE 3a00JIEBAHUSI CTAJO
NPUCYTCTBOBATh B OMHUIMATIBHON CTATHCTHKE KaK 3XMHOKOKKO3, BbI3BaHHBIN 100 Echinococcus
granulosus uinu HeyTOYHEHHBIH, JINOO BhI3BaHHBIN UcKItounTeIbHO EChinicoccus multilocularis, mpu
TOYHON BepH(pUKALUU JUArHo3a, YTO BBI3BIBAET BOMPOCHI KAK K TOUHOCTH JMArHOCTUKH, TaK U K
AMUAEMHOIOTHH (POPM IXMHOKOKKA HA MOHHUTOPHPYEMOUN TEPPUTOPHH.

[lo mocnegHuUM JUTEpaTypHBIM JAaHHBIM, SXMHOHOKOKKO3 OTHOCHTCA K Tpylme Haubolee
paclpoCTpaHEHHBIX M HawOoJIee TSKENbIX M0 KIMHHUYECKUM MPOSBICHUSM TE€IbMHUHTO30B Ha
TeppUTOpUN AJITAHCKOTrO Kpas, MO3TOMY HE YTPAauyuMBaeT CBOEH aKTyallbHOCTH JUIS KIMHUYECKOU
MPAKTUKUA. YUYUTBIBas TSKECTh 3a00JICBaHUS, INMUPOKUH CIEKTP TAPTeTHBIX OPraHOB IS
JTUYUHOYHBIX (HOpM, ATUTENbHYIO (10 75 meT!) IaTeHTHOCTh, TSHKEI0e TeUEHUE U MHOXKECTBEHHBIC
OCIIOKHEHUS 3a00JICBaHMSI, YaCTO TPUBOIAIINE K KaJICYAIIUM OTNEPALASIM, HHBTAIU3AINN U JTaXKe
cMmepTu nanueHToB [1,2,3], Heo0X0aUM MOCTOSIHHBIA MOHHUTOPHUHT 3a00JIEBAEMOCTH FeJIbMUHTO30M
Y aHAJIN3 PUCKOB 3apKEHUS HACCIICHUSI TCPPUTOPHH Kpasi.

Heap ucciaenoBanus. AHaIu3 JUHAMHUKU 3a00JIEBAEMOCTH 3XUHOKOKKO30M Ha TEPPUTOPUU
Anraiickoro kpast B mepBoii yerBeptu XXI| Beka, ¢ yderoM (OpM SXMHOKOKKO3a M THITMYHBIX
TapreTHHIX OPraHOB TeIbMUHTA B OPraHU3Me YellOBeKa.

Martepuanbl u MeToAbl HccieaoBaHus. CTaTUCTHYECKHE JaHHBIE O  ©KETOIHOU
3a00JIeBa€MOCTH SXHHOKOKKO30M B ANITaliCKOM Kpae.

Pe3yabTaThl. AHamu3 3a007€Ba€MOCTH IXMHOKOKKO30M B AJITAIICKOM Kpae BBISIBUJI CIIEAYIOIINE
0COOCHHOCTH: BapUaTUBHOCTh €XKEroAHON 3a0oneBaemMocTu oT 0 cimy4aeB (psi JeT HAOMIOACHUI C
2000 mo 2023 roma), no 18 8 2011 u 16 B 2012 romax. CmepTHBIE ciydan KoHcTatupoBaiu B 2003,
2007, 2008, 2009, 2010, 2011, 2012, 2013 rr., M0 OAHOMY B TOJ. AHAJINU3 MPUYUH CMEPTH MOKA3aIl
HETIOCPEICTBEHHYIO CBSI3b C 3a00JIeBaHIEM T€IIBMHHTO30M, B PsiJie CIIy4aeB yCTaHOBJICHHE IMAarHO3a
KaKk TPUYUHBI CMEPTHU CTaJO BO3MOXKHBIM TOJIBKO MOCMepTHO. Hwuskue 1udpsl BbISBICHUS
3a00JIeBaHUs 3XMHOKOKKO30M B Hauane neprojaa Ha0moaenuit (2000-2003 rosabr) MOKHO CBS3aTh CO
CIIO)KHOCTSIMU JHArHOCTUKH B TOCTKPU3HUCHBIM mepuon (1998r.), uro mMoxeT ObITh OOBSICHEHO
HU3KOHN BBISBISIEMOCTBIO 3a00J€BaHUs, OOYCIIOBJIICHHOW TJIOXOM OCHAIIIEHHOCTHIO JTAOOPAaTOPHO-
KIIMHUYECKOW CIyXObl B MOCTKpH3UCHBIE robl. [Iuk 3aboneBaemoctu HaOmonanu B 2011-2012
rojiax, 4To TaKXe ABJIAETCS NOCTKPU3UCHBIM 3 pexTom kpusuca 2008-2009 rr., u cBsi3aHO CKOpee ¢
HSKOHOMHYECKUMHU MPUUMHAMHI U3MEHEHUS CTPYKTYPBI MUTAHUS HACEJICHHS M CHIDKEHUEM KOHTPOJIS
3a CTUXUUHBIMH phIHKaMu. B 2020 romy oTMeuanu HYJIEBOM MOKas3aTeslb 3a00J€BA€MOCTH, YTO
00BSICHUMO TIPU OPTAaHUYCHHUHU TIIAHOBOW METUIIMHCKOM MOMOIIH B Tiepuo ] nanaemMun. Gaykryarumn
3a00J1eBa€MOCTH IO PETUOHY COCTaBMIIU 3a 23 roja HabmoaeHuit 8,75 pasa. 3a nepuo1 HaOIOCHUIMA
MPEUMYIIECTBEHHO BBISBIISUIA 3XMHOKOKKO3, BbI3biBaeMbIii EChinococcus multilocularis mo 95-100%
OT €KEroHOM 3a00JIeBaEMOCTH 1 TOJBKO eIUHHYHBIC Haxoaku - Echinicoccus granulosus (0-5% ot
3a0oneBaeMOoCTH 3a roj). TapreTHpIM opraHoM ajsi 06enx GpopM IXUHOKOKKKO3a SIBISIACh TIEUYEHb,
cropaguyeckue ciydan 0-2 B TOJ B 3a00JIEBA€MOCTH COCTABIISIT SXWHOKOKKO3 JIETKHUX. 3a BECh
Mepuoji HaOMIOEHUN TMPaKTUYECKH HEe ObUI0 CciydaeB (UKCAUU CIy4aeB JXHWHOKOKKO3a
LIEHTPAJIbHOW HEPBHOW CUCTEMBI M OPTaHOB YYBCTB.

3ak/ioyeHue. YUUTBHIBas TSDKKECTh 3a0O0NIEBaHUS OXMHOKOKKO30M, €ro JIJIMTEIbHYIO
JATCHTHOCTh, CJIOXHOCTH JIMAarHOCTHUKH, ACCOIMUPOBAHHOCTH 3a00JIEBAEMOCTH C KpPHU3WCAMH B
colymMe He0OXOIMM TMOCTOSTHHBI MOHUTOPHUHT BBISBIIIEMOCTH 3a00JIEBaHMs U €T0 PUCKOB KaK Ha
TEPPUTOPUN ANTAMCKOTO Kpasi, TaK M COIpENelbHBIX PETHOHOB, HA TEPPUTOPHUH KOTOPBIX
dbopMuUpYIOTCS 00IIIHE YKOCUCTEMBI, 00ECTICUNBIBIONINE MOICP>KAaHUE 09aroB dXHHOKOKK03a 00enx
¢dbopM, 4TO MMeeT Oe3yCIOBHO KaK SMUAEMHOOIIOTUYECKOE, TaK U SKOHOMUYKECKOE 3HAYCHHUE JJIs
BOBJICUCHHBIX B OYard YXMHOKOKKO03a TePPUTOPHUH.
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SYSTEMATIC ANALYSIS FOR THE GLOBAL BURDEN OF DISEASE STUDY 2019:
THE IMPACT OF HUMAN CYSTIC ECHINOCOCCOSIS
IN THE CENTRAL ASIAN REGION, 1990-2019

Kenesh Dzzhusupov, Fakher Rahim, Toguzbaeva Karlygash
Cihan University Sulaimaniya, Iraq

E-mail: rahim.fakher@sulicihan.edu.krd

This research aims to update knowledge on the regional and national sickness burden attributable
to CE from 1990 to 2019, as well as epidemiology and disease control, with a particular emphasis on
the People's central Asian regions. In 2019, the three greatest numbers of CE cases were recorded in
Kazakhstan (23986; 95% Ul; 19796; 28908); Uzbekistan (41079; 18351; 76048); and Tajikistan
(10887; 4891; 20170) among all 9 countries. The three countries with the greatest ASIR of CE were
estimated to be Kazakhstan (127.56; 95% Ul: 105.34-153.8), Uzbekistan (123.53; 95% UI: 58.65-
219.16), and Tajikistan (121.88; 58.57-213.93). Kyrgyzstan, Tajikistan, and Uzbekistan had the
biggest increases (125%, 97%, and 83%, respectively) in the number of incident cases of CE, whereas
Georgia, Kazakhstan, and Armenia saw the largest decreases (45%, 8%, and 3%, respectively).
Moreover, the ASIR of CE increased the most in Kyrgyzstan [EAPC = 1.3%, 95% Ul: (0.94% to
1.67%)], while it decreased the most in Kazakhstan [EAPC = 1.22%, 95% Ul: (1.44% to 0.99%)] and
Georgia [EAPC =-1.04%, 95% Ul: (1.23% to - 0.85%)]. To reduce the illness burden caused by CE,
our findings may help public health professionals and policymakers design cost-benefit initiatives.

UNVEILING THE HEALTH IMPACT OF HUMAN CYSTIC
AND ALVEOLAR ECHINOCOCCOSIS IN EUROPE.

Casulli Adriano, Santoro Azzurra, Santolamazza Federica
WHO Collaborating Centre for the Epidemiology,

Detection and Control of Cystic and Alveolar Echinococcosis.
Department of Infectious Diseases, Istituto Superiore di Sanita, Rome, Italy
European Reference Laboratory for Parasites Department of Infectious Diseases,
Istituto Superiore di Sanita, Rome, Italy

E-mail: adriano.casulli@iss.it

Cystic (CE) and alveolar (AE) echinococcosis affects mainly pastoral and rural communities in
both low-income and upper-middle-income countries. In Europe, CE and AE should be regarded as
orphan and rare diseases. Although human CE and AE are notifiable parasitic infectious disease in
most European countries, in practice they are largely under-reported by national health systems.
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To fill this gap, we extracted data on the number, incidence, and trend of human cases in Europe
through a systematic review approach within MEME project [1], using both the scientific and grey
literature and accounting for the period of publication from 1997 to 2023. The highest number of
possible human cases at the national level was calculated from various data sources to generate a
descriptive model of human CE and AE in Europe.

Regarding CE, we identified 64,745 human cases from 40 European countries [2]. The mean
annual incidence from 1997 to 2020 throughout Europe was 0.64 cases per 100.000 people. Based on
incidence rates and trends detected in this study, the current epicentre of CE in Europe is in the south
eastern European countries, whereas historical endemic European Mediterranean countries have
recorded a decrease in the number of cases over the time.

Regarding AE, the ongoing research currently identified 3,987 probable or confirmed human cases
from 40 European countries. The mean annual incidence, from the index case after 1997 to 2023
throughout Europe, was 0.07 cases per 100.000 people. Switzerland and Lithuania recorded the
highest incidences. Based on incidence rates detected in this study, two major epicentres has been
identified in Europe: the Alpine area and the Baltic area.

CE and AE in Europe remain a relevant public health issue and findings from this study should be
used to support the planning of surveillance and control programmes in Europe according to the WHO
2021-2030 roadmap for neglected tropical diseases [3].
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MEME (Multi-centre study on Echinococcus multilocularis and Echinococcus granulosus s.l. in
Europe: development and harmonization of diagnostic methods in the food chain) is an international
collaborative project funded by the European Union under the Framework of One Health European
Joint Programme [1]. MEME aims to fill research gaps highlighted by international agencies for the
standardization of detection methods, production of new molecular tools and epidemiological data at
large scale on the zoonotic parasites Echinococcus multilocularis (Em) and Echinococcus granulosus
sensu lato (Eg), causing alveolar echinococcosis (AE) and cystic echinococcosis (CE), respectively [2].

MEME achievements were: 1. The production of SOPs for the sampling of different matrices from
naturally or experimentally infected definitive and intermediate animal hosts; 2. The validation of the
parasitological (SSCT) and molecular diagnostic (multiplex- and MC-RT-PCRs) procedures to detect
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Em and Eg in different matrices along the food chain; 3. The development, validation and comparison
of new molecular tools (comparison of DNA extraction and PCRs assays, novel probe-based gPCRs,
PCR-RFLPs and multiplex PCR assays and NGS approach); 4. Multicentre studies for the production
of data relevant for epidemiological assessments: contamination of fresh vegetables for human
consumption by Em/Eg; prevalence of Em/Eg in dog faeces; 5. Quantitative assessment on the impact
of human CE in Europe by means of systematic review approach; 6. Molecular and clinical
epidemiology studies in selected geographical areas [1].

MEME impacted on animal health, public health and food safety sectors. Beneficiaries of scientific
outputs of MEME are EU reference labs, international organizations and all decision makers. MEME
provided a set of molecular tools, epidemiological risk assessments and quantitative epidemiological
models for the detection, surveillance and control of these parasitic infectious diseases in Europe and
beyond.

HEALTH = -
MEME N— S \
Figure 1. Map reporting the countries (dark blue) and funded (red stars)
or external (yellow stars) centres participating to MEME project.
See the website for more details.
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In Europe, alveolar echinococcosis (AE) is mainly transmitted by wildlife in rural communities,
where the environment is contaminated by parasitic eggs of Echinococcus multilocularis. AE in
humans is a chronic disease, often life-threatening since it causes a tumour-like progression. In
Europe, AE should be regarded as an orphan and rare disease. Although human AE is a notifiable
parasitic infectious disease in most European countries, in practice it is largely under-reported by
national health systems.

To fill this gap, we extracted data on the number, incidence, and trend of human cases in Europe
through a systematic review approach within MEmE project [1], using both the scientific and grey
literature and accounting for the period of publication from 1997 to 2023. The highest number of
possible human cases at the national level was calculated from various data sources to generate a
descriptive model of human AE in Europe.

This is an ongoing research in which 3,911 probable or confirmed human AE cases from 40
investigated European countries have been currently identified during the considered period. Case
fatality rate during the period was 7.65%. Austria, France, Germany, Switzerland, Lithuania, Poland,
Slovak republic and Switzerland accounted for 91.5% of all AE documented cases. The current mean
annual incidence during the period throughout Europe was 0.07 cases per 100.000 people from 24
countries. Based on incidence rates detected in this study, two major epicentres has been identified in
Europe: the Alpine area and the Baltic area. AE in Europe remains a relevant public health issue and
findings from this study should be used to support the planning of surveillance and control programmes
in Europe according to the WHO 2021-2030 roadmap for neglected tropical diseases [2].
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Figure 1. Preliminary map with number of documented human alveolar echinococcosis
cases in Europe at the national level during 1997-2023 (n=3,799).
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Cystic echinococcosis (CE) affects mainly pastoral and rural communities in both low-income and
upper-middle-income countries. In Europe, it should be regarded as an orphan and rare disease.
Although human CE is a notifiable parasitic infectious disease in most European countries, in practice
it is largely under-reported by national health systems.

To fill this gap, we extracted data on the number, incidence, and trend of human cases in Europe
through a systematic review approach within MEME project [1], using both the scientific and grey
literature and accounting for the period of publication from 1997 to 2021. The highest number of
possible human cases at the national level was calculated from various data sources to generate a
descriptive model of human CE in Europe.

We identified 64,745 human CE cases from 40 European countries [2]. The mean annual incidence
from 1997 to 2020 throughout Europe was 0.64 cases per 100.000 people. For the years 2017-19, we
identified a total number of cystic echinococcosis cases four-fold higher than for The European
Surveillance System (TESSy) data.

Based on incidence rates and trends detected in this study, the current epicentre of cystic
echinococcosis in Europe is in the south eastern European countries, whereas historical endemic
European Mediterranean countries have recorded a decrease in the number of cases over the time.
Cystic echinococcosis in Europe remains a relevant public health issue and findings from this study
should be used to support the planning of surveillance and control programmes in Europe according
to the WHO 2021-2030 roadmap for neglected tropical diseases [3].
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Figure 1. Number of documented human cystic echinococcosis cases in Europe
at the national level during 1997-2021 (n=64,745).
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ECHINOCOCCOSIS IN NORTH AMERICA:
PAST, PRESENT, AND FUTURE DIRECTIONS

Treana Mayer
Colorado State University
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A neglected disease globally, it may be underrecognized and emergent in regions of the United
States. Prior to molecular tools, historical context in North America included successful control of
pastoral forms, impacts to vulnerable communities, and disease introduction from animal
movements. Today, despite ongoing sylvatic endemicity and unknown risk to people, this disease
complicates wild wolf reintroductions within the US. Differences in pathogenicity and host
preferences by cryptic genotypes of Echinococcus spp. warrant re-analysis of reservoir hosts and
landscape risks to people of North America in a contemporary One Health context. To update our
understanding of echinococcosis in US patients from recent decades, we performed retrospective
analysis of de-identified diagnosis codes in a federal shared healthcare network database (TriNetX).
We found >36,000 diagnoses of human echinococcosis in the US from 2003-2023, with 49 being
alveolar echinococcosis and 454 being cystic echinococcosis, the remaining being “unspeciated”
diagnoses. Demography, spatial distribution, treatment rates and survival differ by reported
Echinococcus species. Sepsis, pleural fluid abnormalities and increased mortality risk were
significant for these patients. The geography of these results is compared to animal infections, with
discussion of future opportunity for improved surveillance and management.

CPABHUTEJIbHAS SIIUJTEMHOJIOT TYECKA S OIIEHKA WHBA3HUU
KHUCTO3HOI'O 1 AJIBBEOJISIPHOTI'O DXUHOKOKKO3A HACEJIEHUS AJIAMCKOI'O
U KOUKOPCKOI'O PAMOHOB KBIPT'BI3CKOM PECIIYBJIUKHA
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B nacrosiiiee Bpemsi nmpoOieMa SXMHOKOKKO3a M allbBEOKOKKO3a OCTaeTCsl aKTyaJlbHOM Kak JJist
Koipreisckoii Peciyonuku (KP), Tak u /U1 3HAEMUYHBIX 10 JAaHHOW HO30JI0TUH AJIalicKoro paiioHa
Omckoit obmactu u  Koukopckoro paitona HapeiHckol o006macTu. BaXHBIM  KOMITOHEHTOM
SMUJEMHUOJIOTMYECKOr0 Haja3opa 3a KUCTO3HBIM (KD) M anbBeoSIpHBIM HSXHMHOKOKKO30M (AD)
ABIIIETCS MHCTPYMEHTalbHOE HaOmoaeHne (CKPUHUHT) C LEelbl0 paHHEeW JUAarHOCTHKU U
OTpENEeICHUs] JTOCTOBEPHOCTH KapThl pacHpocTpaHeHHs. B cTarbe mpeacTaBlieHbl pe3yJbTaThl
nHcTpyMeHTanbHOTO (Y3W) 00cnenoBanus yCJIOBHO 370pOBOTO HaceneHus 56 cen AByx (AJaiicKoro,
Koukopckoro) paiionoB Keipreizckoit Pecyomuku 3a 2016ron. B xone wmccnenoBaHusi BEISBICHA
BBICOKAsl PaclpOCTPAHEHHOCTh KaK albBEOJSIPHOTO, TaK M KHUCTO3HOTO 3XMHOKOKKo3a. Jlig AD
pacnpocTpaHeHHOCTh coctaBuia 7,1% [5,7%-8,9%] B Anae, 4yTO 3HAYUTENHHO BHINIE, YEM B
Koukopckom paiioHe, r1ae pacnpocTpaHeHHOCTh coctaBuina  3,6% [1,8%-3,9%] p<0,01.
Pacnipocrpanennocts KO Obputn HUke B Anae ¢ pacnpoctpaneHHocThio 0,9% [0,4%-1,6%], Torna
kak B Koukope ¢ pacnpocrpanennoctsio 1,7% [1,0%-2,7%], p<0,01.

Tonpko y MmyxunH AD BcTpedanach yalle U To ToJibko B LeHTpe Koukopa. [lonyuennsie B xozne
UCCIIEIOBAHUS PE3yIbTaThl MOTYT CBHJIETEIBCTBOBATH O BBICOKOM YpOBHE (haKTUYECKOH
3a00JIeBaEMOCTH  HACEJICHHWS JIAHHBIM  TeJIBMHHTO30M B  HCCICAYeMOH MOMYISUUd U
CBUJICTEIHCTBOBATH 0 HEOOXOMMOCTH MIPOBEICHUS eJICHANPaBIEHHBIX paHHHX
MIPOTUBOSITHIEMUOJIOTUICCKUX U TPOYUIAKTUICCKIX MEPOTTPHUSATHIA.

THE ROLE OF STRAY DOGS ON ALVEOLAR ECHINOCOCCOSIS
IN THE NORTHEASTERN TURKEY

Muzaffer Akyuz, Hamza Avcioglu
Department of Parasitology, Faculty of Veterinary Medicine,
Atatiirk University, Erzurum, Turkey

Alveolar echinococcosis (AE) is a zoonotic disease caused by E. multilocularis, which has a high
mortality if left untreated [1]. The aim of this study was to determine the role of stray dogs through
the presence and prevalence of E. multilocularis in stray dogs in Northeastern Region, Turkey.

In the seven provinces, 1069 fecal samples were collected in 2019-2020. The fecal samples were
analyzed SSFM for isolation of taeniid eggs. Each sample which positive taeniid egg was analyzed
by PCR for E. multilocularis.

Taeniid-type egg positivity was determined as 26.8% (286/1069). E. multilocularis was detected
in 8.7% (93/1069) by PCR.

The results of this study reveal the presence and high prevalence of E. multilocularis in stray dogs in
the provinces of the Northeastern Region. These results also highlighted that dogs have a very important
role in the transmission of AE, which is an important public health problem for humans in the region.
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Cystic echinococcosis (CE) has been recognized since 1950 as a public health problem by WHO.
And echinococcosis is included in the list of 17 neglected tropical diseases (NTD) (WHO, 2013) and
in the list of priority neglected zoonotic diseases. So, it is globally distributed and found in every
continent except Antarctica. In endemic regions, human incidence rates for CE can reach more than
50 per 100 000 person-years, and prevalence levels as high as 5%-10% may occur in parts of
Argentina, Peru, East Africa, Central Asia and China. It is especially present in the Mediterranean
and Eastern countries, its cycle mainly involving domestic dogs and ruminants (sheep, goats, cattle
etc.). CE is responsible for significant economic losses in the public and animal health sector. At
global level, Budke and colleagues (2006), estimated a human burden of around 1 million Disability-
Adjusted Life Years (DALYs) and 760 million US$ losses due to human infection, and annual
livestock production losses of at least US$ 140 million.

Cystic echinococcosis has been recognized in Turkey since 1861and occurs throughout Turkey,
whereas AE predominantly occurs in the Eastern Anatolia region. It has a negative impact on the
national economy as well as the health, and still remains one of the most important and serious
helminthic diseases. Exposure of humans to E. granulosus is common due to the lifestyle of the prople
who live in close proximity to sheep and dogs. Most people live in rural areas and are engaged in
animal husbandry. It is quite common due to the wide prevalence of stray dogs and the lack of
necessary sanitary precautions (Altintas, 2003; Snabel, 2009). Field studies on he epidemiology of
CE in our country is limited. Although the present number of stray dogs and owned dogs is unknown
in Turkey, according to some of the local studies, E. granulosus infection in dogs ranges between
0.32% and 40%. The prevalence of cattle among intermediate host butchery animals (slaughter
animals, slaughtered animals, livestock animals) varied between 6,8-34,3% in Eastern Anatolia while
was 3.4% in Central Anatolia, 11,3% in the Black Sea and 4,0% in the Marmara Region. The
prevalence in sheep; was between 31.7- 46,4% in Eastern Anatolia, 4,9% in Central Anatolia, 6,5%
in the Black Sea and 22,9% in Marmara Region (Altintas N, et al., 2020). After establishing the
Turkish Association of Hydatidology (TAH) in 1999 which has been started to discuss with the
authorities from Ministry of Health and Ministry of Agriculture, CE became a “notifiable disease” in
2005. TAH is the only Non Governmental Organization (NGO) in Turkey that works on "cystic
echinococcosis". Recently, Turkey Zoonotic Diseases Action Plan (2019-2023) is prepared by
Zoonotic Diseases Sub- Commissions of Turkey Zoonotic Diseases National Committee with
participation of Ministry of Agriculture and Foresty and other instituitons in coordination of Ministry
of Health. And the report is prepared by Cystic Echinococcosis Commission of Turkey Zoonotic
Diseases National Committee to determine the current status of the disease in order to increase the
efficiency of health services related to the disease for control of CE. Control programme development
has been started to discuss. So, CE urgently needs attention both for protecting public health and
animal welfare in Turkey.

Key words: Cystic echinococcosis, epidemiology, Turkey
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YK 576.895.121.56
®AKTOPBI PUCKA DXWHOKOKKO3A B KbIPTBI3CKOM PECIYBJIMKE

Paumkyaos K.M.!, Toiirombaesa B.C. !, Kyrry6aes O.T., Pysuna M.H.2,
Axmaaummna JI. B.2, Jlykames A.H.?
'KpIprei3ckas rocyrapcTBennas MeIUIMHCKas akagemus uM. UK. Axyn6aesa,
r.bumkek, Keipresckas Pecniybnuka
2MHCTUTYT MEIUIMHCKON HAapa3uTONOTHH, TPOIIMYECKUX U TPAHCMHCCHBHBIX
3aboneBanuii uM. E.1. MapriuaoBckoro, Ce4eHOBCKHI Y HUBEPCHUTET,
r.Mocksa, Poccus

AKTYaJIbHOCTb. DXWHOKOKKO3 — Tlapa3UTapHas WHBA3us, BbI3bIBa€Masi IECTOAOM pojaa
Echinococcus. Keipreisckas Pecriyonmka (KP) — crpana B LieHTpanbHoM A3uM, KOTOpas CIaBUTCS
Ype3BbIUaiHO BBICOKOM 3a0071€BaEMOCTBIO 3XMHOKOKKO30M. DuaeMus 3XuHoKokko3a B KP Hauanach
nocie pacrnaga Coserckoro Coro3a M Obla CBSi3aHA C MU3MEHEHHEM METOJIOB BEIIEHHUS CEIbCKOTO
XO03SIMCTBA: 3aKPBITUE KPYITHBIX OPraHW30BaHHBIX KOJIXO30B U MPEKPALICHNE KOYEBOIO OBLIEBO/ICTBA,
OTJIENSBIIET0 >KUBOTHOBOJACTBO OT 3emienenus. [luk 3abonmeBaemoctn mpwuiiencs Ha 2014 1. u
coctaBui 20,2 B rox Ha 100 000 nHaceneHus. OCHOBHbIE YCWJIMS IO KOHTPOJIO 3a00JIEBaEMOCTU
npeanpuHuManrck ¢ 2008 r., u mocine 2016 r. HabIr01a7I0Ch MEICHHOE CHIYKEHHE 3a00JIeBaeMOCTH.
HecMmotps Ha 3TH ycniexu, 3a0051€BaéMOCTh OCTaeTCsl Ha BBICOKOM ypoBHE [ 1, 2, 3]. Bcero B Omickoi,
Hapeiackoit u  batkenckoit oOmactsx KP B 2015-2017 romax mnpoBeneHO YIbTPa3BYKOBOE
o0clieZIOBaHUE U ONPOILEHO HA HaJU4Me IOTEHUUAIbHBIX (akTopoB pucka 10093 uenoseka.
PacnpoctpaneHHOCTh KHCTO3HOTO 3XMHOKOKKO03a (KJ) konebanack ot 0,2 1o 25,2% B uccnenyembix
perroHax. Tunu4able (HaKTOPHI, TAKHE KaK HATWYHE COOAKH WM KPYIMHOTO pOraTtoro CKoTa, ciabdo
Bivsity Ha puck KO (OP 1,18-1,83). Mcnonk3oBaHue KOIO€3HOM BOJIbI M HATUYKE KOIIKHU B OOJIBIIIEH
crenenu BimsH Ha puck KO (OP 2,03-2,28). dakTops! pucka K3 ObuTH CHIIBHO pa3HOPOIHBI B Pa3HBIX
pErMOHAaX UCCIEI0BaHUs, IPUYEM 3aKOHOMEPHOCTH HE BCET/1a COOTBETCTBOBAIM KIACCUUYECKUM ITYTSIM
nepegayd OMOTeIbMUHTO30B (OTCYTCTBHE pPUCKAa OT KPYIMHOI'O pOraToro CKOTa B OMNPEAEICHHBIX
paiioHax, BBICOKMI PUCK OT MCIIOJIb30BAHUS KOJIOIE3HOM BOJbI, BBIPAIIMBAHUS OBOIIEH, CONEPKAHUS
komiek). Takum obpazom, poct KO B KP He siBnsieTcst 11€10CTHOM ¢ TOYKH 3pEHUS MOTEHIIUATBHBIX
MEXaHU3MOB U (DaKTOPOB pHCKA, U ONpe/eNeHHbIE O0JIACTH MOTYT 3HAYUTENBHO BBIMIPATh OT
poUIAKTUYECKUX Mep, 3P(PEKTUBHOCTh KOTOPBIX B JPYTUX MECTax Oy/IeT OrpaHUYEHHOI.

Leablo wuccaeqoBaHMsl SBIsJach OIEHKA IIOBEIEHYECKUX (DAKTOPOB pHCKa 3apa)KeHUs
HACEJIEHNsI AXMHOKOKKO30M U aJbBEOKOKKO30M B 3HJIEMUYHBIX pailoHax HapsiHckoii, Ouickoil u
batkenckoii oonacreii KP. 1o pe3ynbTatam perpocnekTuBHOro aHanu3a 3a nepuo 2000-2020 rr. no
CpeIHeMy TIOKa3aTeno 3aboseBaeMOCTH 3XMHOKOKKo3oM B KP mepBoe mecto cpemu xureneit
3anumaeT Haporackas obnacts 17,9% u BTopoe mecto Omickast obnacts - 14,8%. B cBsi3u ¢ aTum, B
UCCIIeIOBaHKe BKJIIOUEHBI JIBe 00JacTH Hallel crpanbl. baTkeHckas 001acTh B3ATa AJ11 KOHTPOJISL.

O0BekT nccaegoBanus — Hacenenue Omickoit, Hapsinckoii n batkenckoii o6nacreit KP. Mecto
UCCIIeIOBaHMs — HaceleHHble MyHKThl Onickoid, Hapeiackoii n batkenckoii odnacreit, 2015-2017 rr.
Martepuansl uccnenoBanuii. B 2015-2017 rogax 6pu10 MpoOBEACHO YIBTPa3BYKOBOE 00CTIEI0BaHNE U
ONpOIIEHO Ha HAIWYMEe NOTeHUUaNbHbIX ¢akTopoB pucka 10093 wyenoBeka. Meroabl.
ONUAEMHOIOTUYECKUM,  CTaTUCTMUECKUH  METOJ,  COLMOJIOIMYECKMH  OIpOC  HacelleHus,
aHketupoBaHue. CraTUCTHYECKass 3HAYUMOCTh OTHOILIEHHUS IIAHCOB OBUIM PACCUMTAaHBI C
ucrnoib3oBanueM www.medcalc.org/calc/odds ratio.php.13. 3Hauenue p-O6bul0 paccuMTaHO, Kak B
[4], cTp. 542. JIns MaccoBOro ompoca HaceJIeHus HaMH OblIa pa3paboTaHa aHKeTa, cojepikamas 28
BOIIPOCOB, NPU OTBETaX HAa KOTOPHIE JABAINCh CBEIEHUS O HAJIMYUU CEJIbCKOXO3SMCTBEHHBIX M
JIOMAalTHUX KUBOTHBIX, BETEPUHAPHO-CAHUTAPHOM HA/130p€ 32 HUMH, CAHUTAPHO-OBITOBBIX YCIOBUSIX
MPO’KUBAHUS M TIOBEJICHYECKUX (haKTOpax pucka. Bee Bompocs! ObUTH OTKPHITHIME. B ccnenoBanuu
Y4acTBOBAJIM KUTEIN BBILIE MEPEUNUCICHHBIX 00acTeil. ¥ KaX10To pecrioHIeHTa ObLIU MOTY4YEHHI B
MUCHbMEHHOM BHJIE COTJIACHE Ha y4acTHE B HccieqoBaHnU. OT Ka)KJJ0r0 PECIIOHIEHTa OBLJIO MOTyYeHO
MMCBMEHHOE COTJIache Ha y4acTHE B UCCIIEeI0BAaHUU.
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JTH4YecKoe 3asiBJeHHe. DTUUYECKOe 0/100peHUe UCCIEAOBAHUS ObLIO MOTYYEHO KOMUTETOM IIO
3TUKE TPU HAYYHO-TIPOU3BOACTBEHHOM 0oO0benuHeHuH «lIpodumnaktudeckas meaunuaay M3 KP
(BeImucka u3 potokoja Nel ot 19.02.2010 r.). ABTOpHI 3asBJISIOT, YTO UCCIICIOBAHUE TIPOBOIUIOCH
IPU OTCYTCTBHHM KaKHUX-THOO KOMMEpPYECKHUX WM (PMHAHCOBBIX OTHOIICHHWN, KOTOPBIE MOTJIH OBl
OBITh UCTOJIKOBAHbI KaK MOTEHIMAIBHBIN KOHMIUKT UHTEPECOB.

Pe3yabTaThl. PacnpocTpaHeHHOCTh SXMHOKOKKO3a B HccienyeMmbix pervonax (Hapeiackoit u
barkenckoii obnacTsax wiu B pailonax Omickoit o0nactu) konedanacs ot 0,2% (ApaBaHckuii paiion)
1o 25,2% (Hooxatckwuii paiion). Tunuunsie (hakTOpbl pUCKa, TAKME KaK HaJTM4KMe COOaKU WM OBEIl,
c1a0o BJIMSUTA HA PUCK 9XMHOKOKKO3a (oTHOmeHue puckoB, OP 1,2—1,8). ETMHCTBEHHBIM 3HAUMMBIM
«rpodeccuoHaTBbHBIMY» (aKTOpoM pucka 0bu1 ctatyc neHcuonepa (OP 2,12, p<0,0001), yto moxeT
ObITh CBsSI3aHO C OoJiee BBICOKUM KyMYJISITUBHBIM pUCKOM 3apaxkeHus. I[Ilpu sTtom craryc
JOMOXO3SIMKH, CBS3aHHBIH B JPYIMX MCCICIOBAHUAX C PHUCKOM OSXHHOKOKKO32, B HallleM
UCCIIeIoBaHuK ObUT Aaxke oTpuiareibHbiM (akropom (OP 0,76; 95% U 0,65-0,93; p<0,05).
@dakTopbl pUCKa B HCCIEAYEMBIX PETHOHAX 3HAYMTEIBHO Pa3IM4yainch. BiageHune aoMamHum
CKOTOM OBLIO 3HAaYUMBIM (PaKTOPOM pHCKa ToNbKO B paiioHax Hookar u Kapa-Kymxka, Biagenue
cobakoii — TobKO B paitone Hookat u B Haperackoii o6mactu. [Ipoduis ¢pakTopoB prucka He Bcerna
COOTBETCTBOBAJ KJIACCHUECKHUM IyTSIM Mepeaadun YXMHOKOKKO3a (OTCYTCTBUE PUCKA OT COJEP>KaHUS
CKOTa U co0aK BO MHOTUX paiioHax). [Ipu 3ToM BbIsIBJIEH BHICOKUI U CTATUCTUYECKU 3HAUUMBIHI PUCK
0T (aKTOPOB PUCKA, XapaKTEPHBIX I T€0reIbMUHTO30B — HUCIIOJIb30BaHKE BOJIbI U3 Konozmna (OP
2,0; 95% A 1,5-2,8; p<0,0001), BeipamuBanue oBoieii Ha npogaxy (OP 1,4; 11 1,1-1,7; p<0,001)
u Hannuue komek (OP 2,28; U 1,8-2,8; p<0,0001), koTophle MOINIU BBICTYNATh (hakTOpOM
MEXaHUYECKOTO IepeHoca U] B IOM. XOTS HEKOTOPBIE U3 3TUX (AaKTOPOB TEOPETUUYECKH MOTIIU
OBITh CTATHCTUYECKUM apTe(akToM, CBS3aHHBIM C 00pa30M KU3HU, HAM Takue CBSA3M (Hampumep,
BJIaJICHHE KOIIKOM M CTaTyC NMEHCHOHEPA) BBISIBUTH HE YIAIOCh. B HEKOTOPBIX pailoHaX OTMEUYCHBI
KpaliHe BBICOKHME 3HaUeHUs (haKTOPOB pHUCKa, HApUMeEp, BIaIeHUe JIomIa Ipko B paiione Kapa-Kymxka
(OP 23,2; 1N 6,4-84,4; p<0,001), uro, ckopee BCETO, SBIIICTCS CTATHCTUICCKUM apTedaKkToM, HO
MOTYEPKUBAET F€TEPOr€HHOCTh MUIEMUN 110 PErHOHAM.

O0cy:xnennss. KP wu3BecteH BbICOKOW 3a00/1€Ba€MOCTBIO U PAaCIpOCTPAHEHHOCTBIO, KakK
HXWHOKOKKO3a, TaK M aJbBEOKOKKo3a. [lo HammMm paHHBIM, oOmIas pacnpoCTPaHEHHOCTh
OXMHOKOKKO3a B OHHAEMHYHBIX peruoHax cocraBmwia 4,5%. Dt1o Omuszko k ormeHke 3,4%,
onyOnukoBaHHOW moutu 20 ner Hazan [5]. EnuHCTBEHHBIM NpOQecCHOHANIbHBIM CTaTyCOM,
CYLIECTBEHHO BIIMSIOIIMM Ha paclpOCTPAHEHHOCTh SXMHOKOKKO3a, OBbUIM MEHCHOHEPHL. IJTO
COOTBETCTBOBAJIO 00Jiee BHICOKON pacipoCTPaHEHHOCTH YXWHOKOKKO3a CpeAM BO3PACTHOM TPYIIIbI
60+. [loTeHIMAILHO ATO MOXXHO OOBSCHUTH KyMYJISATUBHBIM BO3JICHCTBHEM B TECUCHHE >KHU3HU.
OnHako Takas TEHJIEHIMs KyMYJSIMM PaclpOCTPAaHEHHOCTH B IIeJIOM HaOIoAazach HE BO BCeX
BO3PACTHBIX TPYIIaxX, W JOJIS MOCTPE3CKIMOHHBIX NAaIMEHTOB C BO3PACTOM CYIIECTBEHHO HE
yBenuurBanack. @akTopaMu pucKa 3XUHOKOKK03a B Typuuu OblIIM IEHCHOHEPHI U IOMOXO3UKH [6].
B Hamewm uccrnenoBaHuM Bce Jpyrue mpoeccuu, BKIHOYAs TOMOXO3SHKY M (epMepcTBO, ObLIU
OTPHILIATENIBHO (XOTS U HE3HAYMTENbHO) CBsi3aHbl ¢ puckoM K3. OxoTa (BK/IIOUEHHAst B aHKETY Kak
(bakTop puCKa aJbBEOKOKK03a) OKa3anach 3HaUMMbIM (PaKTOpPOM pHCKa 3XHHOKOKKo3a ¢ OP 2,85. A
takke B KP xopomio pa3BuTa CKOTOBOJCTBO, Y OOJBIIMHCTBO OOJBHBIX AMHIEMHOJIOTUYECKHE
dakTopsl pHCKa WHQHUIMPOBAHUS CBS3aHBI C HAIMYHEM OOJBIIOW YHCICHHOCTH JIOMAITHUX
KHUBOTHBIX [7]. bbutn yOenuTenbHble JOKa3aTeabCcTBA NMEpeaay Mpu MPSIMOM KOHTAKTe ¢ cobakamu
kak a1 KO, Tak m a0 anbBeOoJSIPHOTO 3XMHOKOKK03a (AD). PacuetHble aTpuOyTHMBHBIE 01U
cocraBmm 26,1% (AU 13,8%-39,6%) u 34,4% (AU 20,7%-48,2%) cooTBeTcTBeHHO. I10 OlleHKaM,
repeayda yepe3 3arpsi3HeHHYI0 BOJY SIBJIsIeTCs TpudIuHOM npuMepHo 29,4% (AU 12,1%-51,7%) mst
K9 u 24,8% (CI 10,6% no 42,6%) ans AD. 3arpsi3HeHHas MUIIA MOXKET ObITh MPUIMHON PUMEPHO
23,4% cayuaes KD (AU 2,1-47,3%) [8]. Uccnenoranus, nposeaerubie B 2001-2003 rr. B [Tosnbiie,
II0KAa3aJI1 BBICOKYIO paCIIPOCTPAHEHHOCTh COJIUTEPA Yy PHDKMX JIMCHUI] HA ceBepo-BocToke (34,5%) n
toro-soctoke (39,3%) Ilonpumm ¢ oyaraMu MHGEKIUH B HEKOTOPBIX yesznax (1o 70%) 3apaxeHbl
JHCBI). OTO 00yCIOBIMBAET BHICOKUI MOTEHIIMATBHBIN PUCK 3apa)KeHU JIO/IeH B 3TUX paiioHax [9].
OneHka MOTEHLIHATIbHBIX (PAKTOPOB PUCKA, CBA3AHHBIX C KHUCTO3HBIM SXMHOKOKKO30M, IMOKazaja
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BBICOKYIO 3HAUYMMOCTh cleAyrmux (akTtopoB: aemorpaduueckue (BO3pacT), COIHAIBHOE
moJiokeHue (YpoBeHb 00pa30BaHUsl) M TUTHCHUYECKUE MPAKTUKH (yAalleHHue co0aubux (eKaanii u
UCIIOJIb30BaHueE MepuaTok). et g0 18 neT u noxxkussle IO CYUTAIOTCS BO3PACTHBIMU TPYIIIIaMu
HauOOJBIIEr0 pHUcka B MOHTOINH, COLMAIbHBIE YCIOBUS (YpOBEHb OOpa30OBaHWs) M TPaBHIIA
rurueHsl (yoopka cobaubux (ekanuii u ucnosb3obanue nepyarok) [10]. B pe3ynbraTe moucka B 6ase
JaHHBIX OBUIO BBISBIICHO B 001IeH cinoxHocTy 1026 uccnenoBanuii, 26 U3 KOTOPHIX MOAXOIUIH JIJIs
JNaHHOro MeraaHanu3a. CoBokynHas pacnpoctpaHeHHOCTh AD u KO cocraBuna 2,88% u 5,66%
COOTBETCTBEHHO. DTHUYECKas npuHaexHocts (OP =2,93,95% JI: 1,81-4,75; 12=0), npodeccus
nactyxa (OP = 2,66, 95% JIU: 2,25-3,14; 1 = 8,0%), He MBIThe pyK Tepen enoit (OP = 2,40, 95%
JIW: 1,34-4,28; 17 = 82,8%) 1 IpUHAIIEKHOCTH K kKeHckoMy nony (OP = 1,45, 95% JIU: 1,26-1,66;
12=33,9 %) 6sum daxtopamu pucka KD.B mepsyio maTepky ¢aktopos pucka KD Bxomumm
sTHHYECKas TpuHaIexkHocTh (OP = 3,18, 95% JIU: 1,55-6,52; 1°=79,2%), KoueBoii 00pa3 KHU3HH
(OP =2,71,95% JIN: 1,65-4,47; 1) =55,8%), nuThe Hekunsuenoi Boasl (OP =2.47,95% JIU: 1,36—
447 1= 85,7), xopmienue codak BHyrpenHoctsmu (OP = 2,35, 95% 1U: 1,89-2,91; =215 %),
3aHsaTHe nactyxom (OP = 2,19, 95% JIU: 1,67 2,86; 1> = 85,1%) [11].

3akuiouenue. Pa3HbIl ypoBeHb 32007€Ba€MOCTH U Pa3HBbI MPOQPHMIb PHCKOB YKA3bIBAIOT, YTO
snuAeMust 3XUHOKOkKo3a B KP He sBnsieTcss eauHON LEIOCTHOM SMUIAEMHEH C TOYKU 3pEHUs
MOTCHIIMATBHBIX MEXaHW3MOB M (aKkTOpoB pucka. s ycmemHoi OOpsOBI ¢ AXHHOKOKKO30M
HEOOXOUMO TPOBOAWTH JETAJM3UPOBAHHYIO OLEHKY (akTOpoB pucka U  pa3paboTKy
MIEPBOOYEPETHBIX MEPOTIPUATHN KaK MHHUMYM Ha YPOBHE PaiiOHOB, a, BO3MOXKHO, U 00JIee MEJIKUX
aJIMMHHUCTPATUBHBIX 00pa30BaHU, MOCKOJIbKY HEKOTOPbIE PAallOHBI MOTYT 3HAYUTENIbHO BBIUTPATh
0T TPOPUIAKTHISCKUX Mep, 3PPEKTUBHOCTh KOTOPBIX B JAPYTUX MeCTax OyneT OrpaHu4YCHHOM.
[Ipodpune daxkTopoB pucka yka3piBaeT, 4YTO NPOPUIAKTHKA [OJKHA OBITh HE CTOJBKO
WHIWUBUIYAIBHOHN, CKOJBKO KOMMYHATBHOM.
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CYSTIC ECHINOCOCCCOSIS IN SUB-SAHARAN AFRICA (CESSARI PROJECT)

Romig T?, Addy F?, Aschenborn O3, Magambo J4, Mbae C?, Sikasunge C8,
Wassermann M?, Woldeyes D’, Kern P8 for the CESSARI consortium

L University of Hohenheim, Germany,
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® Kenya Medical Research Institute, Kenya,
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Relevance. A considerable amount of knowledge on echinococcosis has been available from the
sub-Saharan region, but research has largely concentrated on few foci (e.g. the Turkana region in
Kenya). The aim of CESSARI was to fill gaps of knowledge on geographical distribution, frequency
and epidemiology of different Echinococcus species, identify local scientific expertise, strengthen
research facilities and encourage communication between African institutions.

Materials and methods. From 2009 to 2019, a network was funded by the German Research
Foundation (DFG), that included researchers of thirteen medical, veterinary and biological research
institutions in Sudan, Ethiopia, Kenya, Uganda, Ghana, Zambia, Namibia, South Africa and Germany
as key partners, plus several associated researchers from elsewhere. Five basic molecular laboratories
were established or upgraded, and four mobile ultrasound units were provided. International training
courses were organised for molecular biology, ultrasound diagnostics, percutaneous intervention
techniques and epidemiology. From 2022, a second phase of CESSARI is now focussed on
transmission ecology and risk factors for cystic echinococcosis (CE) in selected areas of eastern and
southern Africa.

Results. CE prevalence in humans and livestock was re-assessed or newly established. All five
species of CE agents were found in sub-Saharan Africa. The distribution of the various taxa was
found to be very uneven, and prevalence of human CE was correlated with the presence of E.
granulosus sensu stricto transmitted in a sheep — dog cycle. Lifecycles of most Echinococcus species
were found to involve wild animals to a previously unknow extent.

Conclusion. The research initiative has strengthened centres of expertise in African countries and
enabled the creation of a research network across national borders. In several subjects (molecular
characterization of isolates, field ultrasound scanning), training activities have shifted from European
partners to African institutions, and the scientific value of the study results will in future help to
acquire research funding without the crucial input from outside.
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INVESTIGATING THE ORIGINS AND DISTRIBUTION OF THE EUROPEAN
ECHINOCOCCUS MULTILOCULARIS ASSOCIATED WITH RECENT HUMAN
ALVEOLAR ECHINOCOCCOSIS CASES IN WESTERN CANADA

Santa M.A.%, Gilleard J. S.2, Musiani M.13, Ruckstuhl K.%, Massolo A.#56
! Biological Sciences Department, University of Calgary, Calgary, Canada
2 Department of Comparative Biology and Experimental Medicine,
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The geographic distribution of the tapeworm Echinococcus multilocularis (Em) and its prevalence
in wild and domestic hosts appear to be increasing globally, either as a direct or indirect consequence
of human activities. In Western Canada, genetic analyses revealed the presence of European-like
strains, now circulating in wild hosts, and associated with the most recent cases of human alveolar
echinococcosis (AE) in this region. As the current trend in AE incidence is raising general concerns,
it is important to genetically characterize Em in definitive hosts to assess the current distribution and
possible origins of the European strains in North America. Therefore, we aimed to i. characterize the
genetic diversity of the Em in Western Canada and establish the genetic relationships with the original
European clade, ii. assess the spatial distribution of the genetic variants, and iii. compare the
prevalence and relative abundance of the European and North American strains within and between
subpopulations of red foxes and coyotes. We collected Em worms from coyotes and red foxes from
Alberta, Saskatchewan and British Columbia (Canada), to identify the genetic variants based on
mitochondrial and nuclear markers. We found strong evidence supporting the hypothesis of a
relatively recent introduction of the European strains, based on the low genetic diversity compared to
that expected for a long-established endemic strain, the close genetic relationship with the original
European clade, and the presence of a single predominant genetic variant in each province.
Additionally, the high prevalence and intensity of infections found in coyotes support the relevant
role of this host in the rapid spread of the European strains in Western Canada. These results aided to
understanding the origin and eco-epidemiology of the Em European strains in North America, and
the potential risk that the presence of these strains represents for people and domestic animals in this
region.
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AKTyaJIbHOCTb. Pe3ynbrarhl uccieqoBaHui, TPOBEICHHBIX paHHee B OOJBIIMHCTBE OOyacTei
KbIprei3crana, cBUIETENbCTBYIOT O HAJIMUNUN PUCKA 3apa)KeHMs Tapa3UTapHBIMU 3a00J1€BaHUSIMU, B
YaCTHOCTH SXMHOKOKKO30M. Eskeromno B pecmyOnmke peructpupytorcs okono 1000 ciaydaes
kucto3Horo u 200 ciydaeB aibBEOJIIPHOTO 3XMHOKOKKO3a [1]. OTpuiarenbHas TuHaAMHUKAa pOCTa
OOJBHBIX HAOJNIOIAETCS B CBS3H C YXYALICHUEM CaHUTAPHO-3MHAEMUOJIOTHYECKOTO KOHTPOJIS U
JUCIaHCEepU3alluu B )KMBOTHOBOIUECKUX paiioHax Kbipreizcrana, mogoOHas kapThHa HaONr0AaeTcs
BO Bcex cTpanax CHI[2].

Henabr wucciaenoBanus. OrnpeneneHue CTENEHW pUCKA 3apaXCHUsl CEIbCKOrO0 HaceJleHUs
CesepHoro pernona Keiproizckoii pecrnyOIuKky.

Martepuaabl U1 MeTOAbl. AHKETa-OMPOCHUK It coopa nHpopmammu (500 mTyK) 3amonHsIIach
MeTOJIOM ycTHOTO omnpoca. Jlanueie HarmonansHoro CtaTuCTHYECKOT0 KOMHUTETa U JlemapTaMeHTa
npoduiakTiku  3a00JCBAaHWM W CAHUTAPHO-IIUIECMHOJIOTHYECKOr0 Haa3opa  KbIprei3ckoii
Pecniy6nuku. O6pabotka nannsix — IBM SPSS u EXCEL.

PesyabTartel. Cpeau sxureneit cen ObUIH ONPOIIEeHbI U 3arnoiHmwiM aukeTsl 500 yenosek. 13 Hux 00
9XMHOKOKKO3€ 3Hat0T 74%, a 26% He 3HatoT. 86% cemeil B JoOMalIHEM X035MCTBE JIepKaT CKoT, a 14%
- HeT. JlomantHue nuromiisl (cobaku, KOmKN) uMerotcest y 54% cemeii: u3 kotopbix 40% BriaaebIibl
co0aK M KoIleK, a 14% 1MeroT TobKO Kollek. 34% X0351eB MUTOMIIEB Ha TIPUBSI3U HE JiepkaT (cobaku
cB00OHO OeraroT 1Mo JBopy), a 6% —aepxkar cobak Ha mpuBszu. 95 cemeit (19%) oTmeTwiu, 4To
JEeTeIbMUHTH3ALUIO KUBOTHBIX HUKOT/Ia HE IPOBOAMIN U HE 00palaIuch K BETEpUHApaM 10 3TOMY
noBoxy. 235 cemeil (47%) 3akanbIBatOT MMOPaXKEHHbIE OpraHbl KOPOB, oBell U ko3, 200 cemeii (40%)
CKUTAIOT BHYTPEHHHE OpraHbl 3ape3aHHbIX JKUBOTHbIX. B 20 cempax (4%) nHabmoganoch
CKapMJIUBaHHME COOAK W KOIIEK MOPaKEHHBIMH opraHamu ckota, B 40 gomax (8%) HecbemoOHBIE
OpraHbl )KUBOTHBIX ITPOCTO BBIOPACKHIBAIOT, B 5 toMax (1%) He cMOIIM OTBETUTH Ha 3TOT BOIPOC, T.€.
OHM HE MpPEeANPUHHUMAIOT HHUKAaKuX JelcTBuil. M3 onpolleHHBIX B JBYX JOMax CTaJKHUBAIUCh C
HXHMHOKOKKO30M, a B OJTHOI CEMbE€ OJJHOMY WIEHY ObUT TOCTaBJIEH JUATHO3 «IXUHOKOKKO3).

Obcy:xkaenne. Cpenu onmpomieHHBIX >kutTeneil cenm CeBepHOTO permoHa OOJBITUHCTBO HMEIOT
MOHATHE 00 HXWHOKOKKO3€ U TOHUMAIOT, YTO OPayKEHHBIE OPTaHbI CIEAYET YTHIU3UPOBATh, a TAKKE
MPOBOIUTH JIETEIbBMUHTH3AIMIO JOMAITHUX KUBOTHBIX M cOOMI0IaTh NipaBiiia ruruensl [3]. Bee xe
ornpeseneHHas 4acTh xkureneid (20% u Gosee) He MMEIOT MOHATHS O JaHHOM mapasute. M, He
MOHMMasl ONACHOCTh Mapa3uTa, HE YTWIM3UPYIOT MOPaKEHHbIE OPraHbl, 3a4acTyI0 CKapMIIMBAIOT
co0ak M KOIIeK, He o0palaroTcs B BETEPUHAPHBIE CITYXKOBbI.

BoiBoabl: Tak Kak OCHOBHBIMHM XO35€BaMU JXHWHOKOKKA SIBISIOTCS IJIOTOSAHBIE (COOaKH),
3apa’keHHe MOXKET TPOUCXOAUTh IPU HEMOCPEICTBEHHOM KOHTAKTe C HUMH (COOaKH, MIKYPHI BOJIKOB,
I1aKaJloB U T.JA.) U C 3arps3HeHHON BHemHel cpenoil. K ¢dakropam mepemsauyn MHBa3UMU OTHOCATCS
II0YBa, TPaBa, BOJA U3 Iy, ApPbIKOB, COZIEpKAILIME SNIAa SXUHOKOKKA.

[IpuumHO¥ 3a00eBaHUs B JAHHOW MECTHOCTH MOXET OBITh HE3HAHHWE YacTH HACEICHHUS O
napasure, MyTsSX 3apakeHHs M Npo]uiIakTHKe, a Takke OTCYTCTBHE HEOO0XOAWMOTro YpPOBHS
BETEPUHAPHOMH CITYXOBI B ceJie.

Pexomennauun. OTHUM M3 OCHOBHBIX YCJIOBUHM, OOECIEUMBAIOUIMX 3aIIUTYy OT JICHTOYHBIX
yepBel (B 4aCTHOCTU OT 9XMHOKOKKA) SBJISIETCSI CTPOT0O€ COOJI0IEHUE MPABUJ IMYHON TUTHEHBI.
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EPIDEMIOLOGY OF CYSTIC ECHINOCOCCOSIS, ANEGLECTED
WORK RELATED DISEASE IN DEVELOPING COUNTRIES
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'Abadan University of Medical Sciences, Abadan, Iran.
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Relevance. Human cystic echinococcosis (CE), or hydatid disease is considered as an
occupational infection and among different careers with close contacts with animals are at higher risk
of the infection and developing echinococcosis (1). In this research the epidemiology of CE has ben
compared in some developing countries (2).

Materials and methods. The medical publications in English and Persian electronic databases
were searched from 1980 to March 2023.

Results: Hydatidosis rate in Iran ranging from 1.2 to 21.4 % according to serological assays
mostly ELISA. The most prevalence of this disease took place in the western and southwestern
areas of Iran (3).

Conclusion. Health educational programs are required in order to increase the knowledge and
awareness of at risk groups about the disease which can be life treating. The study provides
suggestions to managers and the public health authorities regarding control of the disease and
prevention of spread of the infection to the human population in developing countries.

EPIDEMIOLOGY OF ECHINOCOCCOSIS IN ISRAEL

Tamar Shemesh?, Tamar Grossman?, Orli Sagi®, Eli Schwartz*
1Sheba Medical Ctr.,
2Ministry of Health, Reference Parasitology Laboratory
3Parasitology Lab, Soroka University Medical Center

Introduction. Echinococcosis is a zoonosis caused by the larval stage of the cestode
Echinococcus. E. granulosus has a worldwide geographical distribution. Infection is of feco- oral
nature. Human infections are usually observed in places with poor sanitation conditions and proximity
to domestic animals. In Israel, hydatid cyst disease is endemic especially among the Arab and
Bedouin population in northern and southern Israel, respectively. In the Jewish population, the
prevalence and incidence is much lower and we assume that most Echinococcosis cases were acquired
in their country of origin. Up to date, no comprehensive epidemiological surveys of the disease in
Israel, were performed.

Objective. The primary objective was to estimate disease frequency in the Israeli population. The
secondary was to collect clinical data of the disease.
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Methods. A retrospective study of Echinococcosis in Israel during the years 1995-2017. Data was
collected from multiple databases. Data about hospitalized patients due to Echinococcosis, by ICD-
9 relevant coding, was collected from the MOH Data department. Serology diagnosis of
Echinococcosis was retrieved from the Parasitology laboratory of MOH and from Soroka medical
center. For more clinical information we collected data about hospitalized patients at our center-
Sheba Medical Center (SMC).

Results. During these years there were a total of 797 hospitalized patients due to Echinococcosis,
with a prevalence of 0.2-1.2 per 100,000 residents per year and an average of 0.6+0.29. Prevalence
was clearly declined throughout the study years.

In the years 2010-2017 there were 330 positive serology cases; confirmed (n=166) and probable
(n=164) cases, by Western blot and ELISA, respectively. To this date we were unable to assess the
extent of overlap between these two databases.

During the years 1995-2017, 113 patients with a history of Echinococcosis (either primary or
secondary diagnosis) were hospitalized In Sheba Medical Center. Most of the study population were
Jews (107/113) and the rest (6 patients) were Arabs. Most of the Jewish patients were actually born
abroad (99/107), and therefore only 8/107 cases in Jews and all 6 cases in Arabs were autochthonous.
Jewish population born abroad originated mainly from Middle-East Arab countries (52.9%), Europe
(mostly Eastern) (21.2%), and North and East Africa (12.5%).

There were 38 patients hospitalized primarily due to Echinococcosis at SMC. These patients had
71 hospitalizations, with a mean of 1.8 hospitalizations/patient (range of 1-10). Most hospitalizations
were in the Surgical ward (80.5%) and the rest were in the Internal medicine ward for diagnosis or
conservative therapy. About third of the patients were not cured by the first surgery (31.5%) and
underwent a second surgery. The frequency of post-operative complications was high (19%).

Conclusions. This is the first comprehensive study regarding prevalence of Echinococcosis in
Israel. The disease is not uncommon but seems to decline over the study years. In Jewish patients,
most cases were acquired abroad. The disease required multiple hospitalizations. Surgical treatment
was common but with a significant rate of complications and need for second surgery. Thus, an
effective and safe treatment is highly needed for this disease.

ECHINOCOCCOSIS IN BHUTAN

Thapa Nirmal Kumar
National Center for Animal Health, Bhutan

E-mail: nkthapa256 7@gmail.com

Environmental contamination of Echinococcus eggs were detected in the towns and in yak rearing
areas as per studies conducted from 2012 to 2021[4-5]. Echinococcus cysts were documented in in
cattle [2]. Large canine populations (56269 stray dogs and 31622 owned dogs) cohabitation with the
human population pose a zoonotic risk in transmitting echinococcosis.

The environmental faecal samples and soil samples were processed using(F/Si) [1] at the National
Center for Animal Health, Serbithang, Thimphu, Bhutan; DNA extraction was carried out as
described [3] and sequencing using multiplex PCR as described by [6] at Institute of Parasitology,
Zurich, Switzerland.

Year Areas Samples . P0s1t1V'e Taeniid species
examined (microscopically)
2011 | [mpounded 338 18(5.3%) 4 E. granulosus s.1
stray dogs
. . 10 E. granulosus s.s. and one T.
o
2012 | Thimphu city 138 20 (14.4%) hydatigena)
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Carnivores one E. granulosus s.1., six T. hydatigena
2012 around farm, 28 14(51.4%) and one Hydatigera taeniaeformis
central Bhutan

2016- | Nation wide

22 (3.2%) E. granulosus s.s. and four

o
2018 | (20 districts) 933 67(7%) (0.5%) as E. ortleppi (G5)
. including eight (2.8%) with E.
22%1168_ 21{2312 Sgrazmg 283 27(9.5%) granulosus s.s. and four (1.4%) with E.
ortleppi. E. granulosus s.s.
2016-18 | Mithun cyst 1 1 E. granulosus s.s.

Findings suggested, potential dog-human transmission of E. granulosus s.s. [3].Hospital records
document human cystic echinococcosis in Bhutan and E. granulosus s.s is the common species
followed by E. ortleppi found in the dog population in Bhutan.

THE BURDEN AND DISTRIBUTION OF CYSTIC ECHINOCOCCOSIS
IN BHUTAN: A RETROSPECTIVE STUDY

Tenzin C', Dendup T2, Deplazes P3, Zangmo S' ,Tsheten T*, Zangpo T!
"Hospital, Ministry of Health, Bhutan
?Save the Children, Country Office, Bhutan
3Institute of Parasitology, Medical and Vetsuisse Faculty, University of Zurich, Switzerland
*Australian National University, Australia

Background. Cystic echinococcosis (CE) is prevalent in most continents posing a significant
public health challenge. This study was conducted to gain an understanding of the burden, distribution,
and potential risk factors of CE in Bhutan.

Method. Data from five years (2015-2019) from the National Referral Hospital and six other
district-level hospitals were reviewed and analyzed.

Result. The majority (145) were treated in the country and 14 were referred to India. The average
annual incidence was 4.4 cases per 100,000 population. Wangdue and Bumthang had the highest
proportion of cases. Females, farmers, and those aged 30-59 years had the higher notification rates.
The liver (77.98%) and lungs (13.21%) were the commonest sites of infections. Most received
surgical treatment (>82%), and more than 47% were admitted for >4 days.

Conclusions. The findings suggest a high incidence of CE in the country. Policy interventions
guided by more studies may yield larger gains.

40 YEARS OF EXPERIENCE OF CONTROL PROGRAM OF CYSTIC
ECHINOCOCCOSIS OF RIO NEGRO PROVINCE, ARGENTINA

Uchiumi Leonardo?, Salvitti Juan Carlos!, Sobrino Mariano', Mujica Guillemo?,
Labanchi Jose Luis?, Araya Daniel', Claudia Grizmado?!, Pablo Crowley?,
Talmon Gabriel!, Panomarneko Oscar?, Tissot Hebe!, Sepulveda Luis?,
Galvan Jose Mariat!, Volpe Marcelal, Herrero Eduardo?, Calabro Arnoldo®
Diaz Garcia Oscar?, Arezo Marcos!, Seleiman Marcos?, Larrieu Edmundo? 3
Control program of cystic echinococcosis of Rio Negro Province.
Ministry of Health of Rio Negro Province.

Argentina. Laprida 240. Viedma. Rio Negro Argentina
Faculty of Veterinary
2Universidad Nacional de Rio Negro (UNRN)
3Universidad Nacional de La Pampa (UNLPAM), Argentina
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E-mail: luchiumi@gmail.com

The Ministry of Health of Rio Negro Province launched the Control Program of Cystic
Echinococcosis (CE) in 1980 with ONE HEALTH concept to overcome the problem of human CE
in Rio Negro with a high incidence (45/100000), high mortality (5%) and 5.6% of school children
with hepatic CE.

For primary prevention teachers, community health workers, nurses and veterinarians working in
health education focused on: avoiding offering raw offals to dogs, systematic deworming dogs with
praziquantel, and recently in a selected area, using lamb’s vaccination. For surveillance for many
years arecoline test was used and now is done by coproantigens study of dog’s fecal samples by
COproELISA.

For secondary prevention, screening has done with serology until 1996 by ELISA test. Since 1997
is done with Focused Assessment with Sonography for Echinococcus (FASE) a point of care
ultrasound (POCUS) approach focused on schoolchildren, an original developing of Rio Negro
Control Program of CE. This is for early diagnosis, follow up and for monitoring the program. A new
case in children prove recent transmission.

For tertiary prevention, children positive in FASE mostly are asymptomatic, and can be treated
successfully up to 90% with albendazol and only 10% of them (if cyst growing or become
symptomatic) will need an invasive treatment.

The continuity of the program over the years lead to drop the incidence to 4/100000 and 0.1% of
school children with hepatic CE. Despite having maintained the measures to control with the aim to
eradicate CE, transmission is still present with new cases in school children every year.

EPIDEMIOLOGICAL FEATURES AND SPATIAL CLUSTER ANALYSIS OF HUMAN
ECHINOCOCCOSIS IN SOUTHERN XINJIANG FROM 2005 TO 2021

Zhao Jiangshan, ZhanYue, Haiting Zhang, Guangzhong Shi,Shuo Wang, Adili-simayi
Center for Disease Control and Prevention of Xinjiang Uygur Autonomous Region,
Urumagi, China

Zhao Jiangshan, e-mail: zjscdc@163.com

Objectives. Human echinococcosis remains an important public health problem. The aim of this
study was to investigate the epidemiological features and Spatial cluster analysis of human
echinococcosis in southern Xinjiang, China from 2005 to 2021.

Methods. In this study, data on reported echinococcosis cases and incidence from 2005 to 2021
were obtained from the National Infectious Disease Reporting System. Joinpoint regression analysis
was performed to explore the trends of echinococcosis in southern Xinjiang. The global spatial
autocorrelation statistic (Moran’s 1) and the local indicators of spatial association (LISA), as well as
hot spot analysis, were conducted to identify the distribution and risk areas of echinococcosis.

Results. A total of 4581 echinococcosis cases were reported in southern Xinjiang, China
during 2005-2021, with a mean annual incidence of 2.56/100,000. Echinococcosis incidence showed
a decreasing trend in general during our study period (average annual percent change [AAPC]=7.444,
95% confidence interval [CI]: 3.650 to 11.376). The number of reported cases of echinococcosis in
Southern Xinjiang is primarily among farmers between the ages of 40 and 50, with no significant
gender difference. Hejing County has the highest prevalence, while Minfeng County has the lowest.
echinococcosis cases had a positive global spatial auto-correlation in 2005-2021 (Moran‘s I =0.21,
P<0.05), evident by high-high and low-low clustering areas and hotspots. Clustering is primarily
localized in the northeastern region of Southern Xinjiang.

Conclusions. Our findings suggest that echinococcosis is still an important zoonotic parasitic
disease in southern Xinjiang, China. Epidemic trends in different counties (cities) varied degrees

VESTNIK of KSMA 46 BECTHHUK KI'MA


mailto:luchiumi@gmail.com

EPIDEMIOLOGY

significantly, yet showed a certain degree of spatial clustering. Mitigation strategies, including large-
scale screening, reinforcing dog management practices, conducting health education campaigns, and
combining other comprehensive methods are needed to reduce transmission risk in areas at risk.

Key words: Echinococcosis, Epidemiology, Xinjiang, Spatial Clustering
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Figure 1. The joinpoint regression analysis for determining
changes in the trend of echinococcosis incidence
in southern Xinjiang, China from 2005 to 2021.
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Figure 2. The joinpoint regression analysis for determining changes in the trend
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China from 2005 to 2021.
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Figure 3. Prevalence of echinococcosis in different age groups
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Figure 4. Local indicators of spatial association of echinococcosis in
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Figure 5. Hotspot analysis of echinococcosis incidence
in southern Xinjiang from 2005 to 2021.
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IS THE RISK OF ALVEOLAR ECHINOCOCCOSIS HIGHER
IN RURAL OR URBAN AREAS?

Hamza Avcioglu, Ridvan Kirman, Muzaffer AKkyiiz,
Esin Giiven, Ibrahim Balkaya
Atatiirk University, Department of Parasitology,
Faculty of Veterinary Medicine, Turkey

Aim. The aim of this study was to evaluate the dynamics of E. multilocularis in Erzurum by taking
into account the results of the research carried out on the final and intermediate hosts.

Material and Method. In the project, 50 fox, 2 wolf, and 2 lynx carcasses, 600 foxes, and 446
stray dog feces were examined. The risk status for the spread of AE in rural and urban areas of the
province was assessed on the basis of final and intermediate host infectivity.

Result. E. multilocularis was detected in 42% (21/50) of fox carcasses, 50% (1/2) of wolf
carcasses and 50% (1/2) of lynx carcasses, 10.5% (63/600) of fox feces, and 3.58% (16/446) of dog
feces. The intensity of infection in both the carcass and fecal samples was high in the city center.

Conclusion. According to these results, AE, which is thought to have a sylvatic cycle, is more
common in areas close to the city center. Stray dogs act as a bridge between rural and urban life.
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ONE HEALTH IN CENTRAL ASIA: STATUS QUO AND FUTURE STEPS

Rabiga Khozhamkul
Kazakh National medical University,
Almaty, Kazakhstan:

E-mail: r.khozhamkul@kaznmu.kz

One Health approach is a comprehensive and proactive framework that considers the interplay
between human, animal and environmental factors in disease emergence and control. It brings
together governments, healthcare professionals, veterinarians, researchers and communities to
combat health issues. Central Asia historically has been endemic to multiple environmental threats,
different types of zoonosis and environmental catastrophic events, such as Aral Sea recession. During
Soviet Union Central Asian countries had zoonosis surveillance system that was connecting all
countries, however after its fall Central Asian countries had fragmented initiatives in One Health.

Therefore, we started ERASMUS+ project HARMONEE that lead to joint Central Asian master
programme development. Consortium consists of nine Central Asian Higher Education Institutes in
four different countries and two European Universities.

Based on a holistic perspective master education was developed by using a Teach the Teacher
approach for a sustainable output. This project resulted in creation of new modules for strengthening
of disciplinary skills required in the field of One Health.

Building capacity and creating One Health network in Central Asia will help create a form of
researchers, policy makers and professionals to tackle future environmental threats in the region.

PREVALENCE AND DISTRIBUTION OF ECHINOCOCCOSIS
IN TACHENG, XINJIANG, 2005-2020

Shi Guangzhong, Yang Hanqi
Xinjiang Uygur Autonomous Region Center
for Disease Control and Prevention

E-mail: xjcdcsgz@sina.com

Abstract. The Tacheng region is located in the northwest of Xinjiang,located in the central part of
Ili Kazakh Autonomous Prefecture,belonging to the arid and semi-arid climate areas of the temperate
zone.lt governs Tacheng City, Shawan City, Wusu City, Emin County, Yumin County, Toli County,
Hoboksar Mongol Autonomous County, the local economic structure is relatively single,mainly
focusing on agriculture and animal husbandry, It is a highly prevalent area for echinococcosis.

Objective. To understand the prevalence and distribution of echinococcosis in Tacheng, Xinjiang
Uygurautonomous region, from 2005 to 2020, and provide evidence for the local prevention and
treatment of echinococcosis.

Methods. The data of echinococcosis cases reported in Tacheng from 2005 to 2020 were collected
from national infectious disease reporting information management system. Excel 2007 and SPSS
17.0 were used to analyze the distribution of echinococcosis cases by area, age, gender and
population.

Results. A total of 2 356 cases of echinococcosis were reported in Tacheng from 2005 to 2020.
The average annual incidence was 14.39/100 000, and the highest incidence was 29.27/100 000 in
2017. There was a statistical difference in the quarter distribution of the cases (y2 =172.75, P<0.05),
the number of reported cases in the first and fourth quarters was significantly higher than that in the
second and third quarters; The gender ratio was about 1.09:1, and there was no significant difference
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in gender distribution of the cases ( y2=11.88, P>0.05). The age of the cases ranged from 2 to 90
years with an average age of 38 years. The cases in farmers and herdsmen (1 416 cases) accounted
for the highest proportion (60.10%). The cases were reported in Tacheng, Emin, Yumin, Toli, Wusu,
Shawan, and Buxel. The annual average incidence in Toli was highest (45.80/100 000), where 436
cases were reported cumulatively, accounting for 18.51% of the total, the differences in incidence
among different areas were significant (2 =311.98, P<0.05). Among the reported cases, 2 163
(91.81%) were reported by hospitals.

Conclusion. The overall incidence of echinococcosis in Tacheng showed an increase trend from
2005 to 2020 although decline occurred after 2017. The echinococcosis cases were mainly distributed
in young adults and adults engaged in agriculture and aquaculture in pastoral areas and semi-
agricultural and semipastoral areas. In e prevention and control of echinococcosis, it is necessary to
strengthen the health education about echinococcosis in key populations and adhere to the mode of
integration of prevention and treatment for the early detection,diagnosis and treatment of
echinococcosis.
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POLYCLONAL AND MONOCLONAL ANTIBODIES BASED
COPRO-ELISA FOR DETECTING ECHINOCOCCUS GRANULOSUS
ANTIGENS IN DOG FECAL SAMPLES

Ban Wanli!, Zhang Zhuangzhi, Zhao Li, Wang Bingjie
Reference Laboratory of echinococcosis in animals,
Veterinary Research Institute, Xinjiang Academy of Animal Science,
Urumgqi, 830011, China

Ban, W, e-mail: 900216wanli@sina.cn
Zhang, Z, Prof., e-mail: zzhuangzhi@aliyun.com

Relevance. Cystic echinococcosis (CE), caused by the metacestode Echinococcus granulosus
sensu stricto (s.s.), is an important zoonotic parasite. We established an ELISA method with high
sensitivity and specificity for the detection of Echinococcus granulosus antigen in dogs.

Materials and methods. New Zealand white rabbits were immunized with Echinococcus
granulosus surface membrane antigen(EgSfAg) to prepare polyclonal serum. Monoclonal antibody
against EgSfAg was prepared. Polyclonal antibodies and monoclonal antibody 4E8 were purified by
chromatography. Antigens from five species tapeworms were prepared and used as specific quality
control samples, including Echinococcus granulosus, Echinococcus multilocularis, Taenia vesiculata,
Taenia vesicularis, Taenia polycephalus, Toxocara canis.The positive control samples and negative
control samples were prepared by artificially infected dogs. An ELISA method was established using
polyclonal antibody as capture antibody,and HRP-labeled monoclonal antibody 4ES8 as detection
antibody.The sensitivity and specificity of the ELISA method were verified.

Results. The sensitivity of 130 positive fecal samples was 95.38%. Cross-experimental results
showed only EgSfAg was positive, no cross-reaction with antigens from other tapeworms. The
specifity of the test for150 non-Echinococcus samples was 95.56 %.

Conclusion. The established polyclonal and monoclonal antibodies based coproELISA was
sensitive with high specificity,which provides a safe, simple and efficient immunological detection
method for detecting Echinococcus in dog fecal samples.
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VASCULAR PATHOLOGY IN PATIENTS WITH ALVEOLAR ECHINOCOCCOSIS:
FRAMEWORK FOR ASSESSMENT AND CLINICAL MANAGEMENT -
A RETROSPECTIVE CASE SERIES
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Objective. Alveolar echinococcosis (AE) is a parasitic liver disease with infiltrative growth
similar to solid organ malignancies. Major vascular damage is frequent and often remains untreated
until catastrophic events precipitate. Detailed clinical and radiological assessment is required to guide
individualized treatment decisions. Standardized radiological reporting templates of malignancies
with profiles resembling AE are candidates for adaptation. Our objectives are to describe vascular
pathology in AE and establish a framework for structured evaluation as the basis for treatment
decisions and monitoring.

Design. Retrospective case series.

Results. 69 patients (37.1%) had vascular involvement: portal vein (PV) 24,7%, hepatic vein (HV)
22,6% inferior vena cava (IVC) 13,4%. Significant stenosis/occlusion of vessels was present in 15,1%
of PV, in 13,4% of HV and in 7,5% of IVC involvement. Vascular pathology needing specific
treatment or monitoring was present in 8,6% of patients. The most frequent clinical presentation was
high grade 1'\VC-stenosis or occlusion which was seen in 11 patients of the cohort.

Conclusion. Advanced AE requires early multidisciplinary assessment to prevent progressive
impairment of liver function due to vascular damage. The focus at first presentation is on complete
evaluation of vascular (and biliary) involvement. The focus in non-resectable AE is on prevention of
vascular (and biliary) complications whilst suppressing growth of AE lesions by benzimidazole
treatment to improve the quality of life of patients. We developed a framework for standardized
vascular assessment and follow up of AE patients to recognize and treat complications early.

PRIMARY CEREBRAL CYSTIC ECHINOCOCCOSIS IN A CHILD FROM ROMAN
COUNTRYSIDE: SOURCE ATTRIBUTION AND SCOPING REVIEW OF CASES
FROM THE LITERATURE

Casulli Adriano!?, Pane Stefania®, Randi Franco*, Scaramozzino Paola®,
Carvelli Andrea®, Marras Carlo Efisio*, Carai Andrea?, Santoro Azzurra®?,
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" Department of Diagnostic and Laboratory Medicine, Unit of Microbiology
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Human cystic echinococcosis (CE) is a zoonotic parasitic infection caused by the larval stage of
the species belonging to the Echinococcus granulosus sensu lato (s.l.) complex. Parasitic cysts
causing human CE are mainly localized in the liver and in the lungs. In a smaller number of cases,
larvae may establish in any organ or tissue, including the central nervous system (CNS) [1].

This study presents a case of CCE in a child living in the countryside near Rome (ltaly), along
with a comparative molecular analysis of the isolated cyst specimens from the patient and sheep of
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local farms. The comparative molecular analysis confirmed that the infection was caused by E.
granulosus sensu stricto (s.s.) (G3 genotype) [2].

We also summarized the clinical characteristics of CCE cases retrieved through a literature review.
When considering clinical centres reporting all anatomical sites of CE, liver represented 70%, lungs
19%, and unusual localizations 11% of all CE cases. The proportion of CCE among all CE cyst
localizations represented 1.5% of all CE cases. The literature search identified 2,239 cases of CCE.
In 80.51% of cases, brain was the only localization and single CCE cysts were present in 84.07% of
cases. Mean patients’ age was 20 years and 70.46% were children. In the few reports that identified
at molecular level the CCE cyst, E. granulosus s.s. was found in 40% and E. canadensis in 60% of
cases. We reported a rare case of CCE and evidenced the probable local origin of infection. The
proportions of CE cases with uncommon localizations and with high impact on patients’ lives have
been globally neglected and should be included in the computation of the global burden of CE.

Figurel. A) Computed tomography imaging of the cerebral echinococcal cyst and
tridimensional reconstruction of the cystic lesion.
B) Cerebral echinococcal cyst removed from the patient.
C) Haplotype network of the concatenated sequences of the mitochondrial
genes COX1, NAD5, NAD2 and NADL.
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Alveolar echinococcosis (AE) is an orphan zoonotic liver disease of increasing concern in several
part of Europe. The diagnosis is still challenging, leading often to a delay in diagnosis of several
months. According to the WHO-IWGE diagnostic criteria, the diagnostic certainty is classified as
possible (clinical and epidemiological history and imaging findings or serology positive for AE),
probable (clinical and epidemiological history and imaging findings and serology positive for AE
with two tests, and confirmed (the above, plus histopathology compatible with AE and/or (2)
detection of E. multilocularis nucleic acid sequence(s) in a clinical specimen. Imaging (ultrasound
with or without contrast), CT, MRI and PET) plays a crucial role in the initial diagnosis of the disease.
For each modality different classification scheme have been proposed. Nevertheless, the differential
diagnosis from primary and secondary liver tumors remains challenging. If artificial intelligence will
help to improve the diagnostic accuracy of imaging remains to be seen. In this setting AE serology
might be helpful. Different in house and commercial tests are available with sensitivities and
specificities ranging between 91-96% and 97-99% respectively for the best assays. However, the
diagnostic accuracy of the test in patients with small lesion was evaluated only in a limited number
of patients. In situation where the diagnosis remains unclear, liver histology and/or PCR for E.
multilocularis can be extremely helpful. Careful evaluation of conventional histological findings such
as size of smallest (CE/AE: >2/<2 mm) and largest cyst (CE/AE: >25/<25 mm), thickness of
laminated layer (CE/AE: >0.15/<0.15 mm) and pericystic fibrosis(CE/AE: >0.6/<0.6 mm), striation
of laminated layer (CE/AE: moderate-strong/weak), and number of cysts (CE/AE: <9/>9) allow to
discriminate between CE and AE. This can be supported by immunohistochemistry with two
antibodies: mAbEm2G11, which is E. multilocularis specific, and mAbEmG3, which is reactive in
AE and CE.

Medical treatment with Benzimidazols, today mostly albendazole, has dramatically improved the
prognosis of patients with AE over the last half century. Several European cohort reported excellent
long-term survival even in inoperable patients with AE. In recent years, it was recognized, that even
in this patient population a structured treatment interruption is possible in a highly selected group of
patients. A further refinement of this patient group with new biomarkers is desirable. On the other
hand, not all patients tolerate albendazole, even after reducing the dose and carefully adjusting based
therapeutic drug monitoring. In this situation, a switch to mebendazole might be necessary, again
carefully monitoring the dose based on drug monitoring. Apart from benzimidazoles, there are no
approved alternative drugs available. New drugs, ideally parasiticidal, are urgently needed.

EFFECT EVALUATION AND FACTOR ANALYSIS
OF ULTRASONIC MANIFESTATIONS IN THE DIAGNOSIS
OF HEPATIC ALVEOLAR ECHINOCOCCOSIS

Raowan Tuolehong !, Abudusalamu Abulikemu?,
Yang Lingfei!, Chen Lu', Li Zhao!, Jia Fang!, Song Tao'
The First Affiliated Hospital of Xinjiang Medical University, Urumgi 830000,China
2The Fifht Affiliated Hospital of Xinjiang Medical University, Urumgi 830000,China

Song Tao, Prof., Dr., E-mail: doctorsongtao@163.com

Relevance. To explore the influence of different ultrasound manifestations on the ultrasonic
diagnosis of hepatic alveolar echinococcosis by univariate and multivariate Logistic regression analysis,
S0 as to provide a reliable basis for the diagnostic accuracy of hepatic alveolar echinococcosis.

Materials and methods. Retrospective analysis of ultrasound data of patients with liver multilocular
echinococcosis who visited our hospital from January 2018 to April 2021 and underwent routine
ultrasound examination before surgery.The univariate analysis was performed first, and then the
meaningful indicators were analyzed by multivariate Logistic regression analysis, and the regression
model was established. The ROC curve was drawn to predict its accuracy; then, the nomogram was
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constructed by analyzing the factors affecting the diagnostic coincidence, and the ROC curve,
calibration curve and decision curve (DCA) were established to evaluate its predictive performance.

Results. Univariate analysis showed that the size, boundary and shape, internal echo, calcification,
liquefaction necrosis, blood flow signal, bile duct and blood vessel invasion of the lesion had an effect
on the coincidence rate of ultrasound diagnosis, and the difference was statistically significant (P <
0.05). Multivariate Logistic regression analysis showed that size, calcification, liquefaction necrosis,
blood flow signal were correlated with ultrasound diagnosis ( P < 0.05).The sensitivity of ultrasound
diagnosis was 96.7%, the specificity was 83.3%, and the area under the ROC curve was 0.918(95%
Cl : 0.859 ~ 0.977). Based on the results of multivariate Logistic regression analysis, a nomogram
was constructed, and its excellent performance was verified by ROC curve, calibration curve and
decision curve (DCA).

Conclusion. The size, calcification, liquefaction necrosis and blood flow signal of hepatic alveolar
echinococcosis have an effect on the results of ultrasonic diagnosis, which can provide a reliable basis
for the accuracy of ultrasonic diagnosis of hepatic alveolar echinococcosis.
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Background. Cystic Echinococcosis (CE) is a zoonotic disease caused by the larval stage of a
tapeworm that belongs to the genus Echinococcus and species Echinococcus granulosus sensu lato
(s.l.). CE is a worldwide public health problem and is highly incident in all Mediterranean areas
(Eckert et al., 2001). Furthermore, after a certain period of time, several subjects may manifest the
onset of a new cyst named secondary cyst (Velasco-Tirado et al., 2017). The purpose of our survey
was to deeply investigate 20 patients, out of the 83 enrolled in the study, which presented a secondary
echinococcal cyst.

Materials and methods. A diagnosis for CE was done for the 83 subjects involved in the this
report, comprising 36 (43.37%) females and 47 (56.63%) males, by means of clinical, imagine
techniques (ultrasound, radiography, magnetic resonance, computed tomography) and serological
findings [immunochromatographic test VIRapid Hydatidosis (Vircell) and Echinococcus Western
Blot IgG (LDBIO)]. Mean age at diagnosis was 50.71 years (SD =+ 20.13). Five patients, 3 males and
2 females, were from China, Ghana, Pakistan, Romania and Morocco, but resident in Sardinia (Italy)
at the time of diagnosis. Their general and medical data were entered into a database and evaluated.
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Results and Discussion. According to the data recorded on the database, 20 (24.10%) patients
developed a secondary cyst. Percentage found in this survey were higher respect to those reported in
other countries as Greece (8.7%), Turkey (9.45%), Spain (11.5%). In this small group, the majority
were males (n=13) respect to females (n =7) and the mean age of at diagnosis was 41.3 years (SD =+
18.41). Concerning stadiation of the primary lesions of these 20 patients, all stages were represented:
CE1 (n=3), CE2 (n=6), CE3a (n=2), CE3b (n=2), CE4 (n=6) and CE5 (n=3) and 5 unstaged. While,
stages and numbers of secondary lesions corresponded respectively to CE1 (n=2), CE2 (n=5), CE3a
(n=2), CE3b (n=8), CE4 (n=7) and CE5 (n=4), being the stage unknown for 4 patients. In patients
with secondary infection the number of lesions has increased (n=35) respect to the cysts of primary
infection (n=28). Moreover, multiple cysts were also augmented, and a high percentage of lesions in
organs different from liver was also observed, finally, a major mortality rate was observed.
Furthermore, 2 patients developed 2 secondary lesions: one had the first manifestation after 4 years
(CE3b) and the second after 25 years (CE3b) the other subject developed the secondary lesion after
2 (CE2) and 6 (CE3Db) years. The treatments of primary infection for the 20 patients corresponded to:
traditional surgery for 7 patients; ABZ for 6 subjects; PAIR in 3 patients; no medical therapy for 3
subjects, 4 underwent to Watch and Wait, 1 subject not received any medical therapy, finally, for 1
patients any data was available.

Conclusion. Our analysis evidence that majority of primary cyst in patients with a secondary
infection were treated by surgery, moreover, they presented a more severe diagnostic picture
comprising an increased number of patients, lesions and dimension of cysts.
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Relevance. The diagnosis of cystic echinococcosis (CE) is based on imaging [1]. The recognition
of a focal lesion with morphological characteristics of Echinococcus granulosus sensu lato
metacestode is the starting point for any diagnostic workup. In organs explorable with ultrasound
(US), this is the method of choice for both etiological diagnosis of CE and staging of the CE cyst [2],
since this imaging method is able to reliably depict the morphological characteristics, which are
pathognomonic of the matacestode and of its stage. Staging in terms of evaluation of morphology by
US is also needed when serology is added to the diagnostic workflow in case imaging is inconclusive,
since interpretation of serology results has to be performed in the light of the possible CE stage [3].
Finally, especially in the liver, staging guides the clinical management of uncomplicated CE;
therefore no up-to-standard clinical management can be implemented in the absence of correct staging
of the CE cyst.

Despite the importance of imaging and of staging for the correct diagnosis and management of
CE, and the availability since 2010 of an Expert Consensus [1], still misdiagnosis and
mismanagement are extremely frequent and even published.
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Currently, the WHO-IWGE is carrying out two pivotal activities to provide the scientific and
healthcare community with practical and updated guidance on the diagnosis and clinical management
of CE, based on scientific evidence available. These are the production of a consensus diagnostic
algorithm and case definitions, and the issue of official WHO guidelines for the clinical management
of CE.

This keynote will provide an overview of the most updated evidence backing the above-mentioned
role of US in the diagnosis and clinical management of CE, and will outline current activities of the
WHO-IWGE, which will be the object of dedicated presentations during the congress
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Relevance. The diagnosis of cystic echinococcosis (CE) is based on imaging, complemented by
serology. The 2010 WHO-IWGE Expert Consensus on clinical management of echinococcosis [1]
provides some diagnostic guidance, but a widely agreed standardized diagnostic algorithm is not
available. Defining "confirmed" and "suspected” CE is key for clinical practice and scientific
reporting. The WHO-GDG “Echinococcosis” is currently working on clinical management guidelines
for CE. The aim of this Delphi study is to achieve consensus on a diagnostic algorithm and case
definitions of CE, to support and complement the WHO guidelines.

Materials and Methods. The study uses the Delphi methodology [2] to reach and “Expert”-based
consensus and the REDCap online platform. WHO-IWGE members experienced in the diagnosis and
management of CE and a sample of staff of selected parasitology labs (“Experts”) were invited to
participate. Statements on the diagnosis of CE based on current scientific literature [e.g. 3,4], tentative
CE case definitions and diagnostic algorithm, are submitted to “Experts” for agreement ranked on a
Likert's scale. In cases of disagreement, the “Experts” are asked to provide an alternative statement
and supporting arguments, preferably published evidence. Ranking of each statement is evaluated for
level of consensus, and re-formulated to account for the feedback and re-submitted to “Experts”. A
cascade decision system is used to define when consensus is reached and to terminate the survey. The
“Experts” feedback is analyzed anonymously and “Experts” identities are concealed.
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Results. Excluding study coordinators, 38 “Experts” were invited to Round-1, of whom 26 (68%)
replied. Agreement thresholds were reached for 25 of 29 statements. Interim results will be presented.

Conclusion. It is expected that clear and standardized guidance on the diagnostic process and CE
case definitions will improve diagnosis and clinical management of CE, and scientific reporting.
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THE VALUE OF NOMOGRAM BASED ON IMAGING AND
CLINICAL FEATURES TO PREDICT HEPATIC ALVEOLAR
ECHINOCOCCUS LUNG METASTASIS
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Objective. Hepatic alveolar echinococcosis (AE) of liver grows in a way similar to malignant tumor,
and has a tendency of invasive growth and metastasis. When lung metastasis occurs, the prognosis is
usually poor. To investigate the value of nomogram based on CT and MRI imaging features combined
with clinical features in predicting pulmonary metastasis of alveolar echinococcosis.

Methods. CT and MRI Imaging features and clinical features of 297 patients diagnosed by
pathology from 2015 to 2022 at the Affiliated Hospital of Qinghai University were collected
retrospectively. They were randomly divided into training set (208 cases) and test set (89 cases)
according to 7:3, and the chi-square test or t-test was used for comparison between two groups.
Univariate and multivariate logistic regression analyses were used to obtain independent predictors
of AE pulmonary metastasis. Based on this, a prediction model for AE lung metastasis was
constructed and expressed as a nomogram, and the model performance was evaluated using receive
operating characteristic (ROC) curves and calibration curves, and the clinical value of the prediction
model was assessed using decision curve analysis (DCA).

Results. The CT and MRI imaging characteristics and clinical indicators showed no significant
differences between the training and test sets (p> 0.05). After univariate and multivariate logistic
regression analysis, it was found that lesion size, cystic type, enhancement form, treatment mode and
other metastasis were independent predictors of AE lung metastasis. The nomogram model was
constructed based on these five variables. The area under ROC curve (AUC), cutoff value, sensitivity
and specificity of training set and test set are 0.822 and 0.773, 0.4813 and 0.4469, 97.37 and 92.31,
50.76 and 52.38 respectively. The calibration curve shows that there is a good consistency between
the actual and predicted probability of the sample. DCA shows that the model has high clinical value.

Conclusion. The model based on the lesion size, cystic composition, enhancement form, treatment
style, and other metastases can be used to predict the lung metastasis of AE, which is helpful to grasp
the progression status of the disease and can guide the individualized treatment to a certain extent.
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THE VALUE OF MRI FUNCTIONAL IMAGING NOMOGRAM
IN DIFFERENTIATING CEREBRAL ALVEOLAR ECHINOCOCCOSIS
FROM BRAIN METASTASES

Haihua Bao, Changyou Long, Yujie Xing, Pengqgi Tian
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Xining, China, 810001

Objective. Cerebral alveolar echinococcosis (CAE) is extremely rare and is mainly caused by late
metastasis of hepatic alveolar echinococcosis, which is very similar to brain metastases (BM) in
clinical and imaging manifestations. To investigate the value of MRI functional imaging nomogramm
based on diffusion kurtosis imaging (DKI), three-dimensional arterial spin labeling (3D-ASL) to
differentiate CAE from BM and to evaluate their efficacy and clinical application value.

Materials and methods. Twenty-four patients (86 lesions) with CAE and 16 patients (69 lesions)
with BM were collected at Qinghai University Affliated Hospital from 2015 to 2022, which were
pathologically confirmed or comprehensively diagnosed. Both groups were scanned by DKI and
ASL, and DKI parameters (Kmean, Dmean, FA, ADC) and cerebral blood flow (CBF) were analyzed
in the parenchymal, edematous, and symmetrical normal brain tissue regions of the lesions in the two
groups, and all the parameters of the parenchymal and edematous regions of the lesions were
compared with those of the contralateral normal brain tissues in order to obtain standardized
parameter values. A total of 155 lesions in the two groups were divided into a training set (108 lesions)
and a test set (47 lesions) according to 7:3, and comparisons between the two groups were made using
the Independent samples t-test, the rank sum test, or the chi-square test. Univariate and multivariate
Logistic regression analysis was used to obtain independent predictors for the identification of CAE
and BM. Based on this, a predictive model was constructed and expressed in the form of a nomogram.
Receiver operating characteristic (ROC) curves and calibration curves were used to evaluate the
performance of the model. The clinical value of the predictive models was assessed using decision
curve analysis (DCA).

Results. There was a statistically significant difference in the prevalence of CAE and BM patients
in age (P<0.001), and there was no significant difference in sex (P=0.539). The difference between
the training and test sets for all the DKI and ADL parameters was not statistically significant (all
P>0.05). After univariate and multivariate logistic regression analysis, it was found that nDmean and
nCBF in the parenchyma of the lesion and nKmean and nDmean in the edematous area were
independent predictive factors for distinguishing CAE from BM. The nomogram was constructed
based on the four independent predictors The area under the ROC curve (AUC), cut-off value,
sensitivity, and specificity of the training and validation sets were 0.942 and 0.989, 0.827 and 0.950,
87.2 and 100.0, 95.5 and 95.0, respectively. The calibration curves showed good agreement between
the actual and predicted probabilities of the samples. The DCA shows that the model has high clinical
value.

Conclusion. The nomogram based on DKI and ASL functional imaging has very good efficacy in
identifying CAE and BM, which can be visualized, accurate and non-invasive to identify and provide
guidance for the clinical decision.

STUDY ON THE GROWTH ACTIVITY OF HEPATIC ALVEOLAR
ECHINOCOCCOSIS BY MULTIMODAL MRI COMBINED
WITH SERUM CIRCULATING FREE DNA

Haihua Bao, Yuntai Cao,Haifang Zhang, Changyou Long Haining Fan

Department of Medical Imaging Center, Qinghai University Affliated Hospital,
Xining, China, 810001
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Objective. Hepatic alveolar echinococcosis (HAE) grows aggressively in the liver, and its growth
characteristics are important for diagnosis and treatment. In this study, the biological activity of
hepatic alveolar echinococcosis was studied by multi-mode MR imaging combined with circulating
free DNA (cfDNA) in serum.

Methods. Seventy-two patients with HAE diagnosed clinically in the Qinghai University
Affiliated Hospital from August 2018 to January 2019 were included in the study. Serum cfDNA was
detected before MRI. The scanning sequence includes MRI plain scan and dynamic contrast
examination, DWI and MRCP water imaging sequence; MRI evaluates the location, size and imaging
type of lesions. The evaluation indexes of activity include the range of high signal zone of DWI
images(marginal zone), small vesicles and enhancement characteristics. The marginal zone, small
vesicles and ADC values were measured by T2WI, MRCP and DWI sequences (b = 800 mm/s) to
further evaluate the biological activity of the lesions. The correlation between the size, imaging type
of lesions and serum cfDNA was analyzed.

Results:

1. Lesions characteristics: there were 92 lesions in 72 patients with HAE, including 16 lesions < 5
cm, 36 lesions >5-10 cm and 40 lesions >10cm. Types of lesions: solid type 51 cases, liquefied type
7 cases, multiple nodular type 4 cases, mixed type 4 cases and calcified type 6 cases.

2. Evaluation of lesion activity: 49 lesions (53.3%) showed mild annular enhancement in portal
vein phase after dynamic contrast-enhanced scanning; On DWI images, 87 lesions had high signal
(marginal zone) with limited diffusion, while 5 calcified lesions had no obvious marginal zone. The
width of the marginal zone is between (0.28 ~ 0.98) cm; The average ADC value is about (1.10+£0.17)
x 10-*mm?/s measured at 0.5 cm in the marginal zone. Average ADC value of small vesicles is about
(0.79£0.16) x 10-*mm?/s; Compared with ADC, the difference was statistically significant (P <0.05).

3. Correlation between the size and imaging type of lesions and cfDNA: The cfDNA range of
lesions with HAE >10cm is (98 ~ 11770) ng/ml, which is higher than that of small lesions (0 ~ 98
ng/ml), and the correlation between them is statistically different (r=0.482, P< 0.001); cfDNA was
found in all types, with calcified DNA being the lowest (0 ~ 2 ng/ml) and with solid DNA being the
highest (0 ~ 11770 ng/ml).

Conclusion: cfDNA is related to the size, imaging type and activity of HAE lesions, and MRI
combined with cfDNA can better evaluate the biological activity of HAE lesions.

CLINICAL APPLICATION OF ARTIFICIAL INTELLIGENCE
IN THE ULTRASOUND CLASSIFICATION OF HEPATIC CYSTIC ECHINOCOCCOSIS

Shang Feng!, Song Tao!, Wang Zhengye?, Wu Miao?, Yan Chuanbo?, Wang Xiaorong?!
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of High Incidence Diseases in Central Asia,Ultrasonography Department,
The First Affiliated Hospital of Xinjiang Medical University,Urumqi 830011, China
2State Key Laboratory of Pathogenesis, Prevention and Treatment
of High Incidence Diseases in Central Asia,College of Medical Engineering Technology,
Xinjiang Medical University, Urumgi 830054,China

Song Tao, Prof., Dr., E-mail: doctorsongtao@163.com

Relevance. Hepatic cystic echinococcosis (HCE) is a zoonotic disease that occurs when the larvae
of Echinococcus granulosus parasitize the livers of humans and mammals. HCE has five subtypes,
and accurate subtype classification is critical for the choice of treatment strategy. To examine the
clinical utility of artificial intelligence (Al) based on convolutional neural networks (CNNs) in the
classification of HCE subtypes with ultrasound imaging.

Methods. Ultrasound images from 4,012 HCE patients at the First Affiliated Hospital of Xinjiang
Medical University were collected between 2008 and 2020; 1,820 HCE images from 967 patients
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were used as the training and validation sets for the construction of the Al model, and the remaining
6,808 images from 3,045 patients were used as the test set to evaluate the performance of the Al
models. The 6,808 images were randomly divided into six groups and each group contained equal
proportions of the five subtypes. Each group was analyzed by a resident physician. The accuracy of
HCE subtype classification by the Al model and by manual inspection was compared.

Results. The Al HCE classification model showed good performance in the diagnosis of subtypes
CEL, CE2, CE4, and CES5. The overall accuracy of the Al classification (90.4%) was significantly
higher than that of the manual classification by physicians (86.1%; P < 0.05).

Conclusion. CNN can better identify the five subtypes of HCE on ultrasound images, and should
help doctors with little experience to more accurately diagnose HCE.
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PREDICTING EXTRAHEPATIC METASTASES ASSOCIATED
WITH HEPATIC ALVEOLAR ECHINOCOCCOSIS:
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Relevance. To develop and validate the MRI radiomics model for predicting extrahepatic multiple
organ metastasis of hepatic alveolar echinococcosis, and to explore its predictive value for
extrahepatic multiple organ metastasis in patients with hepatic alveolar echinococcosis.

Materials and Methods. 117 patients with hepatic alveolar echinococcosis were divided into a
training (n = 83) and test (n = 34) group. Radiomic features were extracted from both the recovered
T2-weighted/spectral adiabatic inversion and contrast-enhanced T1-weighted MRI images. The
univariate rank sum test, correlation analysis, and multivariate stepwise regression techniques
retained those features closely associated with extrahepatic metastases caused by hepatic alveolar
echinococcosis. To develop and validate radiomics, clinical, and combined clinical Radiomics models
for predicting extrahepatic metastases in hepatic alveolar echinococcosis.

Results. Six radiomic features were significantly correlated with hepatic alveolar echinococcosis-
associated extrahepatic metastases. Compared with the T2-weighted model, the contrast-enhanced
T1-weighted model had a better predictive performance. Hepatic vein involvement and CA125 levels
were useful clinical predictors of hepatic alveolar echinococcosis-associated extrahepatic metastases.
The nomogram that included radiomic signatures and clinical risk factors performed well, with an
area under the curve, accuracy, and sensitivity of 0.861, 0.819, and 0.898 in the training cohort and
0.868, 0.765, and 0.950 in the test cohort respectively.

Conclusion. The contrast-enhanced T1-weighted radiomics model accurately predicted hepatic
alveolar echinococcosis-associated extrahepatic metastases. A homogram of the combined radiomic
signature and clinical risk factors model provides an intuitive and reliable reference for the
individualized evaluation of these patients.
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Relevance. To explore the value of tele-imaging combined with a multidisciplinary collaborative
team (MDT) in diagnosing and managing hepatic echinococcosis in Qinghai Province.

Materials and Methods: a retrospective analysis was performed of 100 hepatic echinococcosis
patients anticipating surgery, of them the clinical images and information were transferred from
primary hospital to Xikang group consultation platform of the imaging center in Qinghai University
Affiliated Hospital from April 2019 to February 2020. The clinical and imaging data were collected
to analyze the classification and staging of hepatic echinococcosis and the changes in diagnosis and
treatment plan after MDT.

Results. The analysis showed that after remote imaging and MDT, of the 100 hepatic
echinococcosis cases, one case of mixed echinococcosis was referred to superior hospital for surgical
treatment; of 44 hepatic cystic echinococcosis patients, 34 were treated by surgery in local hospitals,
6 were referred to superior hospitals for surgical treatment, and 4 were treated with medication; of 55
hepatic alveolar echinococcosis cases, 30 patients received surgery locally, 10 patients were referred
to the upper hospital for surgery, and 15 patients received drug treatment. After remote imaging
consultation, the cyst classification at initial screening and the diagnosis and treatment scheme were
adjusted for 48 cases.

Conclusions. It was demonstrated that remote imaging and MDT have great potential in improving
the diagnosis and treatment of hepatic echinococcosis in primary hospitals in pastoral areas of ¢
Dinghai Province, providing a basis for the successful development of localized surgery and zero-
clearance of surgical tech echinococcosis cases in Qinghai area, and saving the medical resources and
costs as well.
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Introduction. Alveolar (AE) and cystic echinococcosis (CE), caused respectively by
Echinococcus multilocularis (E.m) and Echinococcus granulosus complex (E.g), are severe parasitic
zoonosis. Serology is currently used as a screening test and combines different methods including
immunoblots which are highly specific and used for both confirmation and species differentiation.
The Belgian National Reference Laboratory for Echinococcosis (BNRLE) has evaluated the anti-
Echinococcus Euroline Western Blot (WB) (IgG) assay which uses E.m vesicle antigens, associated
with a line blot, including recombinant antigens from E.g (EgAgB) and E.m (Em18 and Em95). This
assay was compared with the LDBio WB assay which targets only E.m vesicle antigens and which is
the current test used in the BNRLE.

Material and Methods. A total of 61 sera were retrospectively included. They were taken from
22 patients with CE, 23 with AE, 2 with toxocariasis and 14 negative controls. Two immunoassays
were compared: the anti-Echinococcus Euroline WB (IgG) assay (Euroimmun, Germany) and the
Echinococcus Western Blot 1gG assay (LDBio Diagnostics, France). Unlike the LDBio assay based
on a simple visual assessment of the bands, the interpretation of the Euroimmun assay is automated
using the EUROL.ineScan software (Euroimmun, Germany) which identifies the bands and measures
their intensity. The McNemar test was used for statistical analysis.

Results. Among the 45 EA + EK cases, the identification at least to the genus Echinococcus was
assigned to 38/45 (84%) and 44/45 (98%) of the patients by the Euroimmun and LDBio assays,
respectively. Regarding species differentiation, correct identification to E.m was assigned to 48%
(11/23) of AE cases with the Euroimmun assay versus 57% (13/23) with the LDBIo assay. Of all the
AE cases, two cross-reactions (2/23) with E.g were highlighted with the Euroimmun assay and none
with the LDBIo assay. Of the 22 CE cases, the Euroimmun and LDBio assays confirmed the presence
of Eg for 64% (14/22) and 59% (13/22), respectively. Only one cross-reaction with E.m was
highlighted with the Euroimmun assay and none with the LDBIo assay. With regard to toxocariasis
cases and negative controls, no cross-reaction was detected with the two assays. Statistical analysis
demonstrates that there is no difference between the two assays for specificities and sensitivities (p-
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value > 0,05). However, the performance of the Euroimmun assay can still be improved by reducing
the cut-off to an intensity of 10. By applying this new cut-off, we detected 6/7 of the false negative
results for the genus Echinococcus and avoided 2/3 cross-reactions.

Conclusion. Overall, the Euroimmun assay showed slightly lower performance than the LDBIo
assay, although statistically there is no difference. However, when the cut-off is decreased,
performance is similar or better than the LDBIio assay. Besides, the Euroimmun assay offers many
advantages such faster turn-around-time and standardized analysis by the EUROLIineScan software.
Therefore, the Euroimmune assay is an effective serological method for the identification and species
differentiation but the cut-off needs to be reassessed to further improve sensitivity and specificity.

ANALYSIS OF CONTRAST-ENHANCED ULTRSOUND PARAMETERS
IN DIFFERENT CLASSIFICATION OF HEPATIC ALVEOLAR ECHINOCOCCOSIS
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Relevance. To investigate the characteristics of quantitative parameters of contrast-enhanced
ultrasound (CEUS) in different types of hepatic alveolar echinococcosis and its clinical value.

Materials and methods. Contrast-enhanced ultrasound was performed on 90 lesions of 57 patients
with hepatic alveolar echinococcosis. The time-intensity curve(TIC) of contrast-enhanced ultrasound
was drawn on the peripheral enhancement area of the lesion and the normal liver parenchyma, and the
quantitative parameters of CEUS were compared between the two groups: Time to peak (TtoPK), peak
intensity (PI), Area under time-intensity curve (AUC), and gradient of curve (Grad) were compared
between different classification of HAE, and statistical analysis was performed.

Results. Pl and AUC of the peripheral enhancement area of HAE lesions were smaller than those
of normal liver parenchyma, and the differences between the two groups were statistically significant
(t=-2.171, -2.859, both P <0.05). TtoP and Grad did not show significant difference (t=-0.416, -0.398,
P>0.05). There were significant differences in P1 between different types of HAE (F=4.074,P<0.05).
There were no significant differences in TtoP, AUC and Grad between different classifications of
HAE (H=1.191, 1.549,F=0.052, P > 0.05).

Conclusion. CEUS can clearly show the biological boundary of HAE and the characteristics of
blood perfusion at the edge of HAE. The quantitative parameters of CEUS are different in different
classifications of HAE, indicating that the lesions are in different growth stages and their growth
activity is different, which provides a basis for clinical development of individualized diagnosis and
treatment plan.
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Cystic echinococcosis (CE) is highly endemic in Nigeria, but to date the picture of the
epidemiological situation for Echinococcus granulosus sensu lato (s.1.) in this area is still incomplete.
Particularly in South West Nigeria, a limited amount of data on dogs’ prevalence and environmental
faecal contamination is available. To fill this gap, we focused on urban and semi-urban areas of the
two major cities in South West Nigeria, Lagos (Lagos State) and Ibadan (Oyo State). We determined
the prevalence of E. granulosus s.I. infection among owned dogs in Lagos (1) and we detected the
presence of E. granulosus s.l. eggs in environmental samples in the city of Ibadan (2). The factors
associated with E. granulosus s.I. infection among owned dogs and those with E. granulosus s.l. eggs
dispersion were also evaluated. Faecal samples from owned dogs (n = 217) collected at veterinary
clinics or hospitals in Lagos and soil (n = 200), faecal (n = 200) and water samples (n = 50) collected
from the environment in Ibadan were examined by microscopic observation for the presence of
taeniid eggs. The taeniid eggs were subsequently identified at molecular level using a multiplex PCR
(3). Taeniid eggs were microscopically found in 6.0% of owned dog faecal samples from Lagos. PCR
analyses confirmed the presence of E. granulosus s.l. infection among owned dogs in Lagos State
with an overall prevalence of 5.5%. Based on the questionnaire administered to the dogs’ owners it
could also be evidenced that the location of the veterinary clinics or hospital and the purpose for
keeping dogs were significant factors associated with E. granulosus s.l. infection. Dogs living in
suburban areas and kept for security purposes were more likely to become infected.

Microscopic observation of the environmental samples from the city of Ibadan evidenced the
presence of taeniid eggs in soil (11.5%), faecal (25.5%) and water samples (8.0%). E. granulosus s.1.
was molecularly identified in 8.0%, 24.0% and 2.0% of soil, faecal and water samples, respectively.
High levels of environmental contamination with E. granulosus s.l. eggs were found in urban and
semi-urban areas of the city of Ibadan. The proximity to slaughterhouses, the level of urbanisation
and the local government area of belonging did not seem to affect E. granulosus s.l. eggs
dissemination patterns. The high prevalence in owned dogs and the extent of the environmental
contamination found in South West Nigeria raises public health issues and suggests the adoption of
appropriate measures to reduce risk of E. granulosus s.l. transmission to humans. Appropriate and
regular treatment based on the recommendations of a veterinarian is highly recommended in owned
dogs. The prevention strategies against CE should also consider the control of stray dogs, the
establishment of deworming programs and the promotion of public education.
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Relevance. Animal husbandry in Ili region of Xinjiang is well developed, the number of dogs is
large, the pasture is abundant, and the rodent infestation is serious. Recent investigations have
revealed the presence of wild red foxes in the region, and domestic animals-canines/foxes-rodents
constitute the cycle chain of echinococcosis, which also facilitates the spread of echinococcosis.
However, there are relatively few reports on Echinococcus infection and Echinococcus gene
polymorphism in rodents in this area.

Materials and methods. To understand the murine Echinococcus infection, distribution, and
pathogenic gene polymorphisms in Ili, Xinjiang, the collected rodent samples were identified
according to their morphological characteristics and skull morphology. Histopathological
examination of Echinococcus carried by rodent was performed. Meanwhile, PCR amplified the
mitochondrial nadl gene of the pathogen, carried out phylogenetic analysis, haplotype analysis and
haplotype network map construction, and statistical analysis the infection of Echinococcus in
different regions and different rodent species.

Results. The captured rodents belonged to 3 species by morphological identification. Tissue sections
of liver lesions showed protoscoleces. A band of about 510 bp was amplified by PCR from 42 samples,
and sequence alignment showed that all of them were Echinococcus multilocularis. The homology with
the gene sequences of Echinococcus multilocularis (GenBank login numbers: MN444805, MH259778,
AJ237639, EU704122) was 98%~100% and clustered into one branch in the phylogenetic tree. The
results of haplotype analysis showed that there were 21 haplotypes in the 42 sequences, of which Hap?2
was the main haplotype. Statistical analysis shows that the total infection rate of Echinococcus
multilocularis in rodents in different regions was 15.73% (42/267), and there was no significant
difference in infection rates among different regions (¥*=5.119, P >0.05) and different rodants species
(x*=1.364, P>>0.05). Compared with the survey results of Guo in 2017, the AE infection in Ili area has
an increasing trend, which may be due to the differences in sampling areas.

Conclusion. The pathogen of Echinococcus infection in rodent in Ili area is Echinococcus
multilocularis, and Hap2 is the main haplotype for Echinococcus multilocularis nadl gene in this area.
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Relevance. Differences in cyst development [1] and organ tropism [2] in humans have been
suggested between the infection with E. granulosus s.s. and the G6 genotype. However, limited data
exists confirming differences in clinical manifestations of CE [3].

Materials and methods. In this study, 124 Echinococcus cysts acquired from 90 CE between
2014 and 2018 were studied. Patient information, including origin, age, gender, infected organ/tissue,
cyst diameter, and the number of cysts, was documented.

Results. E. granulosus s.s. was identified in 51 individuals (56.7%), comprising 81 cysts, while
the G6 genotype was found in 39 patients (43.3%), with 43 cysts. E. granulosus s.s. was more
prevalent in the liver (32/51 patients), whereas the G6 genotype was associated with lung and
extrahepatic localizations (27/39 patients). Patients infected with E. granulosus s.s. presented up to 6
cysts, whereas those infected with G6 displayed a maximum of 2 cysts. E. granulosus s.s. lung cysts
were larger than G6 cysts.

Conclusion. This study offers evidence of clinical differences in cystic echinococcosis caused by
E. granulosus s.s. and the G6 genotype of the E. granulosus sensu lato complex in humans. The
implications for treatment and control are also discussed.
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Cystic echinococcosis (CE), caused by the dog tapeworm Echinococcus granulosus sensu lato,
represented a major public health issue in Cyprus during the last century until a first island-based control
programme implemented from 1971 to 1985, seemed to have succeed in eradicating the disease [1].
However, it was soon demonstrated that E. granulosus s.l. was still circulating in the island, although
at lower prevalences, therefore leading to the reintroduction of control programmes [2].

A coproantigen ELISA prevalence in dogs up to 3.58%, represents the most recent estimate of the
epidemiological situation in Cyprus [3]. No prevalence data about humans or wildlife has been
available after the 2000’s, and no genotyping data has been achieved so far, with the exception of a
specimen of E. granulosus sensu stricto isolated in a mouflon (A. Casulli, pers comm).

On February 2023, Echinococcus granulosus s.lI. adult worms were detected during the
microscopic examination of the intestinal mucosa of a stray dog coming from the Government-
controlled area of Cyprus by sedimentation and counting technique (SCT). Two worms were
preserved in ethanol 70% and referred to the European Reference Laboratory for Parasites (EURLP)
at the Istituto Superiore di Sanita (Rome, Italy) for molecular analyses. A PCR-RFLP and Multiplex
PCR method [4] identified the worms as Echinococcus canadensis, cluster G6/G7. Subsequently, the
sequence analysis of the nad2 and nad5 mitochondrial genes allowed to assign the two samples to the
G7 genotype and more specifically to the haplogroup designated as G7b, previously identified in the
islands of Corsica (France) and Sardinia (Italy) [5]. This finding represents the first molecular
characterization of E. canadensis in Cyprus, to the authors’ knowledge. It would be relevant to
analyze more samples, from domestic and wild animal species, as well as human samples, to elucidate
the recent transmission dynamics of Echinococcus species occurring in the island.

Acknowledgments. This research was funded by the MEmE project from the EU’s Horizon 2020
Research and Innovation programme under grant agreement number 773830: One Health European
Joint Programme.

References

1. Economides P, Christofi G. Evaluation of control programmes for echinococcosis/hydatidosis in Cyprus.
Rev Sci Tech. 2000 Dec;19(3):784-92.

2. Craig PS, Larrieu E. Control of cystic echinococcosis/hydatidosis: 1863-2002. Adv Parasitol.
2006;61:443-508.

3. Christofi G, Deplazes P, Christofi N, Tanner I, Economides P, Eckert J. Screening of dogs for Echinococcus
granulosus coproantigen in a low endemic situation in Cyprus. Vet Parasitol. 2002 Apr 2;104(4):299-306.

4. Santolamazza F, Santoro A, Possenti A, Caccio SM, Casulli A. A validated method to identify Echinococcus
granulosus sensu lato at species level. Infect Genet Evol. 2020 Nov;85:104575.

5. Laurimde T, Kinkar L, Romig T, Omer RA, Casulli A, Umhang G, Gasser RB, Jabbar A, Sharbatkhori M,
Mirhendi H, Ponce-Gordo F, Lazzarini LE, Soriano SV, Varcasia A, Rostami Nejad M, Andresiuk V,
Maravilla P, Gonzadlez LM, Dybicz M, Gawor J, Sarkiinas M, Snéabel V, Kuzmina T, Saarma U. The benefits
of analysing complete mitochondrial genomes: Deep insights into the phylogeny and population structure
of Echinococcus granulosus sensu lato genotypes G6 and G7. Infect Genet Evol. 2018 Oct;64:85-94.

VESTNIK of KSMA 69 BECTHHUK KI'MA


mailto:azzurra.santoro@iss.it

MOJIEKYJIAPHASA BUOJIOT' A DOXNHOKOKKO3A
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Relevance. Cystic echinococcosis (CE) is a significant zoonotic disease globally [1] and is ranked
as 4th most widespread helminth disease in Pakistan [2]. The current status of CE remains unclear
due to lack of large scale surveillance studies. Designing a comprehensive management and control
strategy requires assessment of disease epidemiology, key endemic zones and risk factors to
understand transmission dynamics [3].

Materials & methods. The study was based on exploration of main genotypes involved in
implication of CE in animals and humans based partial mitochondrial nad5 gene. A retrospective
study was conducted to determine the frequency of human CE in five cities of Punjab province.
Clinical records of infected patients (n = 86) from hospitals were retrieved from 2008-2022. A total
of 35 hydatid cyst specimens were also collected from these hospitals. Additionally, 29 cysts were
collected from the sheep (n = 8), cattle (n = 11) and buffaloes (n = 10) from Multan, Bahawalpur and
Sargodha. The computation of different genetic and population diversity indices such as number of
haplotypes, nucleotide diversity, haplotype diversity, Tajima’s D, Fu’s Fs and Fst was carried out for
the obtained nucleotide sequences from humans and domestic ruminants.

Results. Only 10 human samples were successfully amplified which yielded two genotypes of
Echinococcus granulosus [G1 (n = 3) an G3 (n = 7)]. Likewise, four genotypes [(G1 (n=4),G3 (n =
20), G5 (n = 4), G6 (n = 1)] were identified from the animals. The G3 genotype had predominantly
higher percentage (>60%) among both humans and animals. A high value of haplotype diversity
(0.812 + 0.063) coupled with low nucleotide diversity (0.00432 + 0.0071) was observed. Population
demographics and genetic variability indices suggested expanding parasitic population.

Conclusion. It was demonstrated that the G3 genotype was predominantly implicated in human
and animal CE as opposed to other regions of the world where globally G1 strain is usually prevalent.
For a middle-income country like Pakistan where basic health facilities are scarce, CE remains fairly
under-investigated and thus neglected in comparison to other morbidities. Poor knowledge and lack
of consideration for CE leads to challenges like misdiagnosis and mistreatment. In cases where data
is accessible, misreporting is often observed due to negligent attitude of healthcare staff about NTDs
[4]. CE is particularly prevalent in marginalized and rural communities [5] which are frequently
overlooked by the public health department.
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Background. Echinococcus granulosus sensu lato (s.l.) is the aetiological agent of cystic
echinococcosis (CE), a neglected zoonotic disease that remains a major concern for human health.
Five different species of E. granulosus s.l. have been recognized to date: E. granulosus sensu stricto
(s.s.), E. equinus, E. ortleppi, E. canadensis and E. felidis . The dog is the main definitive host of E.
granulosus s.l. responsible for transmission of the parasite to livestock (mainly sheep) and
accidentally to humans. This study, as part of the MEmE project (One Health EJP; GA 773830),
aimed to detect the presence of four species belonging to E. granulosus s.l. in shepherd dogs in
Sardinia (Italy).

Material and Methods. For this purpose, 203 dog fecal samples were collected from 90 sheep
farms. DNA samples extracted from dog faeces were analysed using four real-time PCR assays in
order to detect and identify species within E. granulosus s.l. (E. granulosus s.s., E. equinus, E.
ortleppi and E. canadensis).

Results. Our results showed that 18 samples were positive for E. granulosus s.s.; no other E.
granulosus s.l. species were identified. In Sardinia, a high prevalence of E. granulosus s.s. infection
(8.9%) in shepherd dogs, living in close contact with sheep, was found.

Conclusion. Identification to the species level within E. granulosus s.l. is necessary to identify the
hosts involved and thus to implement more effective strategies for the prevention and control of CE.
Further studies are suggested to define the complete epidemiological scenario of CE in endemic areas.
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The cestode Echinococcus multilocularis is the causative agent of alveolar echinococcosis, a
highly fatal zoonotic parasitic disease of the northern hemisphere [1]. Red foxes are the main reservoir
hosts and, probably, the main drivers of the geographic spreading of the disease in Europe.
Knowledge of genetic relationship among E. multilocularis isolates at European scale is a key to
understand the dispersal characteristics of E. multilocularis [2,3]. Hence, the present study aimed to
describe the genetic diversity of E. multilocularis isolates obtained from different hosts in 19
European countries. Based on the analysis of complete nucleotide sequences of the cob, atp6, nad2,
nadl and coxl mitochondrial genes (4,968 bp), 43 haplotypes were inferred. Four haplotypes
represented 62.56% of the examined isolates (142/227), and one of these four haplotypes was found
in each country investigated, except Svalbard (Norway). While the haplotypes from Svalbard were
markedly different from all the others, mainland Europe appeared to be dominated by two main
clusters, represented by most western-central-eastern European countries, and the Baltic countries
including North-East Poland, respectively. Further comparison was made with the cob, nad2 and cox1
Nakao’s historical haplotypes [4], unveiling the presence of one Asian-like haplotype identified in
Latvia and North-Eastern Poland. To better elucidate the presence of Asian genetic variants of E.
multilocularis in Europe, and to get a more comprehensive European wide coverage, further studies,
including endemic regions not investigated in the present study, especially some Eastern European
countries, are needed.

Acknowlegments. This work was supported by the European Commission‘s Directorate-General
for Health and Food Safety (DG SANTE) — European Reference Laboratory for the Parasites.
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GENETICS OF ECHINOCOCCUS - PAST, PRESENT, FUTURE.
LESSONS LEARNED AND FUTURE PERSPECTIVES

Teivi Lauriméie

A vast number of studies exploring the genetic variability of the genus Echinococcus have been
published in the last decades, with the majority of these focusing on either E. multilocularis or on the
species belonging to the group that is collectively referred to as E. granulosus sensu lato (s.l.). These
studies have predominantly involved the use of mitochondrial (mt) gene fragments, while in recent
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years complete mt genes and even complete mt genomes have been utilized as well. So far, the extent
of genetic variability of the nuclear genomes of these parasites has not been extensively investigated.
As the Next Generation Sequencing (NGS) technology becomes more accessible and high-quality
reference genome(s) are made available, the possible information that could be produced by genome-
wide explorations could ultimately lead to a better understanding of the impact of nuclear genomic
variation on the biology of these parasites. Here we aim to give an overview of the current state-of-
the-art knowledge on the genetics of the genus Echinococcus, mainly focusing on the species having
the highest economic and public health importance, namely E. granulosus s.1. and E. multilocularis,
and discuss possible implications and future perspectives.

DISTRIBUTION AND GENETIC DIVERSITY
OF CYSTIC ECHINOCOCCOSIS IN WESTERN KENYA

Titus Mutwiri
Kenya Methodist University

E-mail: titusmutwiri@yahoo.com

Relevance. This study determined the presence of CE in humans, the genetic variability of the
parasite in livestock and the role of dogs in the establishment of lifecycle in a non-endemic region.

Materials and Methods. Screening of human CE in Bungoma County was performed using a
portable ultrasound scanner, Copro-ELISA was performed on the dog faecal samples , sequencing
performed to genotype taeniid eggs, characterize CE livestock cysts and determine the genetic
diversity of E. granulosus sensu stricto (s. s.).

Results. Out of 1002 people screened for CE; 67 (6.7%) participants had abnormal findings and,
of these, 7 (1.1%) had simple liver cysts classified as CL by WHO. In livestock, E. granulosus s. s.
was identified in 135/153 cysts. Eleven haplotypes for Nadl and 19 for Cox1I gene were identified in
E. granulosus s. s. The sequences of nine (9) taeniid eggs recovered from the single taeniid positive
sample Copro-ELISA was positive in 12/77 (15.6%) faecal samples.

Conclusion. This study report for the first time E. granulosus s. s. haplotypes in livestock in east
Africa and the establishment of E. granulosus s. 1. and taeniids life cycle in a non-endemic region

MOLECULAR DISCRIMINATION OF G1 AND G3 GENOTYPES
OF ECHINOCOCCUS GRANULOSUS SENSU STRICTO ISOLATES OBTAINED
FROM HUMAN, CATTLE AND SHEEP IN TURKEY BY USING OF THE
MITOCHONDRIAL NAD5 MARKER

Figen Celik!, Muhammed Ahmed Selcuk!?, Harun Kaya Kesik?,
Seyma Gunyakti Kilinc®, Sami Simsek!
!Department of Parasitology, Faculty of Veterinary Medicine,
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Cystic echinococcosis (CE), caused by Echinococcus granulosus sensu lato (sl), is a zoonotic
disease prevalent worldwide. The worm has an indirect biology that includes final and intermediate
hosts. Egg propagation is made by adult forms located in the small intestines of dogs and wild
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carnivors, which are their final hosts. In intermediate hosts, which are generally herbivores, larval
forms develop in their internal organs by oral intake of the worm’s eggs. Humans are accidentally
infected and ingesting the eggs causes CE. This study was carried out to determine the genotype and
haplotype differences by using of nad5 gene in hydatid cyst samples which were confirmed to be E.
granulosus s.s. Human (n=12), cattle (n=28) and sheep (n=31) hydatid cyst isolates were included in
the study. A total of 71 gDNA samples, including 12 human, 28 cattle and 31 sheep samples, were
successfully extracted and 759 bp long mt-nad5 gene fragment was amplified by PCR. Following the
sequence analysis, E. granulosus s.s. was defined as G1 (n=61) and G3 (n=10) genotypes. A total of
23 haplotypes were obtained from 71 E. granulosus s.s. G1 and G3 samples. The main haplotype was
Hap01 (60.56%), which consisted of G1 genotype. The second largest haplotype was Hap04, which
consisted entirely of G3 genotype. Hap14 acts as a bridge between G1 and G3 genotypes. With the
present study, it was revealed that the G1 strain of E. granulosus s.s. is the dominant genotype in
humans and farm animals in Turkey, as in other countries. However, the high haplotype and
nucleotide diversity in genotypes was remarkable. Therefore, in countries such as Turkey, where CE
is common in humans and animals, regular monitoring of genetic variations in E. granulosus s.s. is
important in terms of phylogeographic progression.

CYSTIC ECHINOCOCCOSIS IN PAKISTAN: GENOTYPING OF ECHINOCOCCUS
GRANULOSUS SENSU STRICTO IN HUMAN CYST ISOLATES
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Background. Cystic Echinococcosis (CE) is a zoonotic disease with a worldwide diffusion,
representing an important public health issue in South Asia (Khan et al., 2020). The larval form of
Echinococcus granulosus sensu lato (s.l.) is the etiologic agent of CE. Within the E. granulosus s.I.
complex E. granulosus sensu stricto (s.s.) is responsible of the vast majority of human CE cases (1).
To the best of our knowledge, few molecular studies on E. granulosus have been currently performed
in Pakistan.

The present study aimed to molecularly characterize CE cysts from human patients from different
hospitals in Khyber Pakhtunkhwa, Pakistan.

Material and Methods. A total of 251 Formalin-Fixed Paraffin-Embedded (FFPE) tissues from
human CE cysts, sampled from 2006 to 2021, were collected from four major hospitals of Peshawar
(Khyber Pakhtunkhwa, Pakistan) comprehensive of 50 Afghan immigrants. The majority of patients
belongs to age group 16-35 (40.5%, 42.5%) followed by 36-55 (27.8%, 27.4%).

A total of 178 genomic DNAs (gDNAs) were successfully extracted from FFPE tissues using a
commercial kit, QlAamp DSP DNA FFPE Tissue (Qiagen, Hilden, Germany). The DNA samples were
analyzed using a Tag Man Real Time PCR assay for E. granulosus s.s identification. Positive samples
were further examined by a SNP genotyping assay (3) for G1 and G3 genotype discrimination.

Results. Out of 178 gDNAs, 146 (82.02%) positive results for E. granulosus s.s. were found.
Unfortunately, DNA extraction from FFPE samples provided the required DNA yield and quality in only
104 E. granulosus s.s. positive samples, allowing the identification of 82 G1 and 22 G3 genotype.

Majority of patients presented hepatic CE (36.9%) followed by spleen (4.10%) and lungs (3.17%).
Highest frequency was recorded in females (50.7%) respect to males (42.9%). Conversely, among the
50 (28.1%) Afghan immigrants, males and females were equally infected (50%) being the highest cases
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in liver (36%) followed by spleen and subtotal thyroidectomy (4%) and some unique sites like neck,
shoulder, peritoneal cavity, brain, kidney, abdomen, parietal and posterior fossa were also detected.

Conclusion. This study evidenced a high percentage of human CE positive cases from the Khyber
Pakhtunkhwa province and from the Afghan immigrants in Pakistan. Molecular analysis
demonstrated that it is mainly caused by E. granulosus s.s. genotype G1. However, hospital records
are mostly partial since registries are not structured, and they do not report all CE cases managed.
Thus, this study confirmed cystic echinococcosis as major health issue.

References. Khan et al., Cystic Echinococcosis in Pakistan: A Review of Reported Cases,
Diagnosis, and Management. Acta Trop. 2020 Dec;212:105709.

EVALUATION OF A WESTERN BLOT ASSAY ASSOCIATED
WITH A LINE BLOT FOR THE SERODIAGNOSIS OF
ALVEOLAR AND CYSTIC ECHINOCOCCOSIS
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Ysaline Seynaeve!, Marie-Pierre Hayette!-
!National Reference Laboratory for Echinococcosis, Department of Clinical Microbiology,
University Hospital of Li¢ge, Li¢ge, Belgium.
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Introduction. Alveolar (AE) and cystic echinococcosis (CE), caused respectively by
Echinococcus multilocularis (E.m) and Echinococcus granulosus complex (E.g), are severe parasitic
zoonosis. Serology is currently used as a screening test and combines different methods including
immunoblots which are highly specific and used for both confirmation and species differentiation.
The Belgian National Reference Laboratory for Echinococcosis (BNRLE) has evaluated the anti-
Echinococcus Euroline Western Blot (WB) (IgG) assay which uses E.m vesicle antigens, associated
with a line blot, including recombinant antigens from E.g (EgAgB) and E.m (Em18 and Em95). This
assay was compared with the LDBio WB assay which targets only E.m vesicle antigens and which is
the current test used in the BNRLE.

Methods. A total of 61 sera were retrospectively included. They were taken from 22 patients with CE,
23 with AE, 2 with toxocariasis and 14 negative controls. Two immunoassays were compared: the anti-
Echinococcus Euroline WB (IgG) assay (Euroimmun, Germany) and the Echinococcus Western Blot 1gG
assay (LDBio Diagnostics, France). Unlike the LDBio assay based on a simple visual assessment of the
bands, the interpretation of the Euroimmun assay is automated using the EUROL.ineScan software
(Euroimmun, Germany) which identifies the bands and measures their intensity. The McNemar test was
used for statistical analysis. According to the manufacturer, the set cut-off values are between an intensity
of 13 and 17. Figure 1 illustrates the experimental strategy of the study.

Shsssssssessssssseersesns B1SEra:  ceccccncsccccccacsancnas -
H - 23 alveolar echinococcosis (AE)

- 22 cystic echinococcosis (CE}

- 2 toxocariasis

- 14 negative controls

@ ‘

anti-Echinecoccus Eurcline Echinococcus Western Blot
WEB (IgG) assay IgG assay

EURCIMMUN ~ ENmwmwmsn C LLLLL P

! |

qualitative analysis: presence quantitative analysis by
or absence of a band EUROLineScan software

Figure 1 : Diagram illustrating the experimental strategy
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Results. Among the 45 EA + EK cases, the identification at least to the genus Echinococcus was
assigned to 38/45 (84%) and 44/45 (98%) of the patients by the Euroimmun and LDBio assays,
respectively. Regarding species differentiation, correct identification to E.m was assigned to 48%
(11/23) of AE cases with the Euroimmun assay versus 57% (13/23) with the LDBIo assay. Of all the
AE cases, two cross-reactions (2/23) with E.g were highlighted with the Euroimmun assay and none
with the LDBIo assay. Of the 22 CE cases, the Euroimmun and LDBIo assays confirmed the presence
of E.g for 64% (14/22) and 59% (13/22), respectively. Only one cross-reaction with E.m was
highlighted with the Euroimmun assay and none with the LDBio assay. With regard to toxocariasis
cases and negative controls, no cross-reaction was detected with the two assays. Statistical analysis
demonstrates that there is no difference between the two assays for specificities and sensitivities (p-
value >0,05). However, the performance of the Euroimmun assay can still be improved by reducing
the cut-off to an intensity of 10. By applying this new cut-off, we detected 6/7 of the false negative
results for the genus Echinococcus and avoided 2/3 cross-reactions. Table 1 summarizes the
sensitivities and specificities obtained with the two methods.

Table 1 - Sensitivities and specificities obtained for the Euroimmun and LDBIio assays

EUROIMMUN assay
Cut-off values set by

Decreased cut-off LDBIO assay

manufacturer
lues (intensity
(intensity between va
13 and 17) between 10 and 17)

3' Sensibility to Echinococcus 84% 98% 98%
= EEHIEH] (38/45) (44/45) (44/45)
ReX Sensibility to E.m species 48% 61% 57%

g (n=23) (11/23) (14/23) (13/23)

[TRll Sensibility to E.g species 64% 68% 59%
("2 B (n=22) (14/22) (15/22) (13/22)
3 Specificity to Echinococcus 100% 100% 100%
gsil genus (n=16) (16/16) (16/16) (16/16)
b=l Specificity to E.m species 97% 97% 100%

[*B (n=38) (37/38) | (37/38) (38/38)

b4l specificity to E.g species 95% 100% 100%
(T30 (n=39) (37/39) (39/39) (39/39)

Conclusions:
e Overall, the Euroimmun assay showed slightly lower performance than the LDBio assay,
although statistically there is no difference.
e When the cut-off is decreased, performance of Euroimmun assay is similar or better than the
LDBio assay.
e Euroimmun assay offers many advantages such faster turn-around-time and standardized
analysis by the EUROL.ineScan software.
eEuroimmun assay is an effective serological method for the identification and species
differentiation but the cut-off needs to be reassessed to further improve sensitivity and specificity.
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BBenenne. KucTo3Hblli 3XMHOKOKKO3 — 3a0o0je€BaHHE, BBI3BIBAEMOE JIMYMHOYHOM CcTagueit
uectoasl Echinococcus granulosus. Cobaku BBHICTYNAIOT B KAUYECTBE OKOHUYATEIBHBIX X035I€B, TOT/1A
KaK TPaBOSAHBIC M YEJIOBEK BBICTYIAIOT B Ka4yeCTBE MPOMEXYTO4YHBIX x03sieB [1]. HecmoTps Ha
3HAQUYUTEJIbHOE COBEPILIEHCTBOBAHUE METOJOB MHCTPYMEHTAJIbHOW JIMarHOCTHKU 3XMHOKOKKO30B,
MOBBIIICHUE JIOCTYITHOCTA BBICOKOTEXHOJOTUYHBIX BUJIOB MEIUIIMHCKOW TOMOIIH, JaHHBIC
JapBalibHbIE TeIbMUHTO3bI OCTAIOTCS aKTYaJIIbHON MEXIUCIUIUIMHAPHON Ipobnemoii. CoruanbHas
WX 3HAYMMOCTHh OOYCJIOBIICHA MOPAKEHUEM JIUI[ TPYAOCIOCOOHOTO BO3pacTa, MPOXXHBAIOIIMX B
CEeIbCKOM MECTHOCTH M BBICOKMMH [OKazaresisiMu JietanbHocTH[2]. KbIpreisctan ocraercs
HEOJIarOMOJIYYHBIM THIICPIHJACMUYHBIM PETHOHOM IO  PACIPOCTPAHCHHOCTH AXHHOKOKKO30B,
UMEIOIUX CTaTyCc OOIIerocyAapCcTBEHHOW MpoOIemMbl BBHAY IIMPOKOTO PACHPOCTPAHECHUS H
OTPOMHOTO JKOHOMHYECKOTO ymiepOa s 3apaBooxpaHeHus[3]. M3ydeHune  pe3HCTEHTHBIX
OapbepHBIX MEXAaHU3MOB KENyI0YHO-KUIIIEUHOTO TPAKTa, B YACTHOCTH POJIb JKeIyaAKa U (EepPMEHTOB
MOKEITYI0YHOM JKeJe3bl B TPOHUKHOBEHUH SIUI] SXMHOKOKKA B OPTaHU3M YeJIOBEKa O0YCIOBINBAET
aKTyaJbHOCTh MPOBEJEHHOTO UCCIIET0BAHMS.

ean padoThi: onpeIeTUTh CTENEHb YYacTHsl OapbePHBIX MEXaHU3MOB JKETyI0YHO-KUIIIEYHOTO
TpakTa B NPOHUKHOBEHUH SIUIl SXMHOKOKKA BO BHYTPEHHIOIO CpEly OpraHu3Ma U B Pa3BUTHH
3XUHOKOKKOBOU KHCTBHI.

Marepuanbl U MeTOAbI: MeTOA (roTanuu Kajma coOaKu ISl BBIACICHUS SUI[ DXHHOKOKKA,
AKCTIIEPUMEHTAJIbHBIN U TeTbMUHTOOBOCKOMHUSA ¢ (hoTOorpadueii.

Pe3yabTaTsl. [{1s U3ydeHus poiiv KeNyI0YHO-KUIIIEYHOTO TPAKTA B PA3BUTHH SXMHOKOKKO3a U
BIIMSIHUS TTIOCTIETHETO HA CTETICHb Pa3pyIICHUs CTPYKTYPHI SIUI] 92XUHOKOKKA MOJICTUPOBAIIH MTPOIIECC
(9KCTIEpUMEHTANIBHO — in Vitro), MPOXOXKIECHUS SHIl 2XUHOKOKKA Yepe3 JKeNyJ0OUHO-KUIIICUYHBIH TPAKT
¥ BO3MOXHOCTh MX Pa3pyIICHUS JKEITYJAOYHBIM COKOM (pa3IMYHON KHUCIOTHOCTH) M (hepMeHTaMu
o KeNya049HOH xenesbl. [IpoBenens! |llcepun onbiToB.

Ha | cepun sxcriepumMenTa - MOAEIMPOBAIN MPOIECC TIEPEBAPUBAHUS Ul IXMHOKOKKA B YKEITYIKE
MIPU HOPMAJILHOM, MOBBIIEHHON U MOHUKEHHON KUCIOTHOCTHU KETYJOUYHOIO COKa U MO/ J1€HCTBUEM
depmenta anuaus-nienicuHa. Ha |l sTane nposenu monenupoBaHue npoliiecca nepeBapuBaHust sSUI]
9XMHOKOKKa B 12 mepctHom kumieuynuke. Ha Ill cepum skcmepumenTa wu3yuymnu JeicTBHe
MaHKpeaTHHA Ha SUIa SXUHOKOKKA.

Oo6cy:xnenue. [Ipu cpaBHEHUU CTPYKTYpPHI fiilla IXUHOKOKKA B (DU3MOIOTUYECKOM PAacTBOpPE U
MIPU JEHCTBUM UMHUTHPYEMOTO KEITYJOUYHOTO COKAa pa3HOW KHUCIOTHOCTH, a TAaKXKe MOJ JEHCTBUEM
METCUHA U NTaHKPEaTHHA BBISIBUIIM Pa3HbIe CTPYKTYPHBIE U3MEHEHHS sIiiI]a DXMHOKOKKA.

BoiBoabl. [loHKEHHAss KUCIOTHOCTH JKEIyIOYHOTO COKAa HE BIUSIA HA CTPYKTYpPY O0OJIOUEK
SiilIa YXUHOKOKKA. JKeNlylo4HbIi COK HOPMAalTbHOW KHUCIOTHOCTU (COJSIHAsE KHCIOTa W TICTICHH)
BBI3bIBAIOT HaOyXaHue 00O0JOYKU U YACTUUHYIO MEPEeCTPONKY CTPYKTYpBI SUI 3XMHOKOKKA, YTO HE
HCKJIIOYAeT BO3MOXHOCTH MX TPOHUKHOBEHHMSI BO BHYTPEHHIOI cpeny opranuszma. llpu
MOBBIIIEHHOW KUCJIOTHOCTH KENyIOYHOT0 COKa, B COUETaHUH C JieiicTBIEM (pepMEHTOB TPUIICHHA U
amMmiasbl (M, WM CaMOCTOSITENIbHO) MPHUBOJUT K TOJHOW JNECTPYKLIHUU OOOJOYEK M BHYTpPEHHEH
CTPYKTYPBI ML 3XUHOKOKKA.
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Pexomenaauuu. Jlroaei MEIONIMX NOHMKEHHYIO KUCTOTHOCTD KETYTIOYHOTO COKA U HEXBATKOU
depmenToB XKKT B34Th Ha ydeT C AMCIAHCEPHBIM HAOIIOJCHUEM U MPOBECTH MPOPUIAKTUIECKOE
JICUEHHE.
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CEREBRAL ALVEOLAR ECHINOCOCCOSIS INVADING SAGITTAL
SINUS AND SKULL: A CASE REPORT
Wang Yongxin, Liu Dong, Ji Wenyu, Tukebai Tuertuoheti, Zhao Junhong
The first affiliated hospital of Xinjiang medical university; Urumqi, China
Address for correspondence Wang Yongxin, MD, Prof,137,liyushannan
road,Urumqi,830054,China

E-mail: xjdwyx2000@sohu.com

Objective.There have been very few reports on multiple-organ AE, especially AE in skull and
bones.We report a rare case of disseminated multiple-organ AE invading sagittal sinus and skull.

Patient concerns. Eight years ago, the patient was admitted because respiratory dyspnea. The CT
and MRI scan showed multiple nodules and masses in bilateral lungs, the left lateral lobe of the liver,
and left parietal lobe of the brain, liver-derived systemic multi-organ echinococcosis was highly
suspected. The patient underwent “left liver resection"and was pathologically diagnosed as alveolar
echinococcosis(P2NOML1 IV stage). Subsequently, the patient took albendazole tablets and liposomes
intermittently. During the follow-up period, the patient's intracranial hydatid lesions continue to grow
and expand, leading to recurrent epilepsy, headache , numbness of the right limb and weakness of the
right limb. The patient found a mass under the scalp at the top of the skull . Finally, the patient decided
to accept surgical treatment. Most of the lesions were surgically removed, only on both sides of the
sagittal sinus, a thin layer of lesions remained to protect the sagittal sinus from being destroyed. The
patient recovered smoothly and was transferred to the rehabilitation department one week later.

Outcomes. After one year of follow-up, no residual lesions were found to be enlarged. The muscle
strength of the right upper limb and the right lower limb was grade 3 and 5-, so she could stand and
walk independently. After operation, she continued to take albendazole tablets and sodium valproate,
without headaches and seizures.

Conclusion. For AE invading skull and located in functional area, surgery should be more
aggressive.
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TREATMENT OF CEREBRAL ECHINOCOCCOSIS IN CHILDREN BY POSTURAL
METHOD COMBINED WITH DOWLING-ORLANDO TECHNIQUE

Wang Yongxin!, Liu Dong,! Ji Wenyu?, Tukebai Tuertuoheti?,
Zhao Junhong?, Serick Duysenbi?
! The first affiliated hospital of Xinjiang medical university,
Urumgi, China
2 National scientific medical center of the Republic of Kazakhstan,
Nursultan, Kazakhstan

E-mail: xjdwyx2000@sohu.com

Objective. To introduce a more efficient method to remove cystic echinococcosis in children.

Methods. The surgical data of all children with cerebral cystic echinococcosis who underwent
surgery from 1985 to 2023 were analyzed. Surgical methods: In the operation of children's cystic
echinococcosis, the position of head change was adopted to make the center of gravity of the hydatid
cyst outside the incision margin of cerebral cortex, combined with a small amount of warm saline
instillating between the cyst and surrounding brain to make it naturally come out;

Results. From 1985 to 2023, 39 cases of brain hydatid disease in children under 18 years old were
operated in the first affiliated hospital of Xinjiang medical university. There were 24 males (61.54%)
and 15 females (38.46%). 2-18 years old, with a median age of 10 years old; In addition to brain
hydatid disease, 13 cases lesions involved heart, liver, lung and spine; The operation was performed
by postural method combined with Dowling-Orlando technique; There was no perioperative death;
Follow-up time was 1-10 years, with recurrence in 2 cases (5.13%) and death in 2 cases (5.13%).

Conclusion: postural method combined with Dowling-Orlando technique is a safe and effective
surgical method, which reduces the amount of saline injection and is beneficial to brain protection.

Key words: Dowling-Orlando technique; Echinococcosis; Hydatid cyst; Hydrodissection;
Intracerebral cyst; Neurohydatidosis; Surgical technigue.

OLD DRUG REPURPOSING FOR NEGLECTED DISEASE:
PYRONARIDINE AS A PROMISING CANDIDATE FOR THE TREATMENT
OF ECHINOCOCCUS GRANULOSUS INFECTIONS

Weisi Wang
National Institute of Parasitic Diseases,
Chinese Center for Disease Control and Prevention, PR China

E-mail: wangws@nipd.chinacdc.cn

Drug repurposing strategy was employed to identify new therapeutic agents against cystic
echinococcosis (CE). An in vitro protoscolicidal assay was applied in the drug screening to identify
pyronaridine, an approved antimalarial drug, for the treatment of CE. Following a three-dose
intraperitoneal regimen (57 mg/kg, q.d. for 3 days), pyronaridine caused 100% cyst mortality. Oral
administration of pyronaridine at 57 mg/kg, q.d. for 30 days significantly reduced the parasitic burden
in the pre-infected mice compared with albendazole group (p < 0.001). Using a microinjection (a
mimic of the clinical PAIR technique) of drug into cysts, pyronaridine (200 uM) showed highly
effective in term of inhibition of cyst growth (p < 0.05). Pharmacokinetic analysis revealed that
pyronaridine was highly distributed in the liver and lungs, the most affected organs of CE. Function
analysis showed that pyronaridine inhibited the activity of topoisomerase I (IC50 =209.7 + 1.1 uM),
and classical apoptotic hallmarks, including DNA fragmentation and caspase activation, were
triggered. Given its approved clinical safety, the repurposing of pyronaridine offers a rapidly
translational option for treating CE including PAIR.
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SERUM RAMAN SPECTROSCOPY COMBINED
WITH DEEP LEARNING ALGORITHM FOR RAPID SCREENING
OF TWO TYPE HEPATIC ECHINOCOCCOSIS

Guodong Liil?, Xiangxiang Zheng?®, Wubulitalifu Dawuti'?, Jingrui Dou'?, Shengke Xu?,
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IState Key Laboratory of Pathogenesis, Prevention, and Treatment of Central Asian
High Incidence Diseases, Clinical Medical Research Institute,
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2Xinjiang Key Laboratory of Echinococcosis, The First Affiliated Hospital
of Xinjiang Medical University, Urumqi, Xinjiang, China
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Relevance. Echinococcosis is a neglected zoonotic parasitic disease [1], and early screening for
initial diagnosis of echinococcosis is particularly critical. The diagnosis of echinococcosis is based
primarily on imaging complemented by serology and is not convenient for the screening and
epidemiologic survey of echinococcosis [2]. In this work, we established and evaluated a simple and
accurate detection technique for rapid detection of hepatic alveolar echinococcosis (AE) and hepatic
cystic echinococcosis (CE) by combining label free Raman scattering microscopy with machine
learning.

Materials and methods. Serum Raman spectra of 458 patients with liver cirrhosis, hepatocellular
carcinoma (HCC), AE, CE and normal control (NC) were used to establish the model, and 115 serum
samples were used to evaluate the model. A classification diagnosis model was established using
Convolutional Neural Networks (CNN), Support vector machine (SVM), K-Nearest Neighbor
(KNN), Decision Tree (DT), Random Forest (RF), and linear discriminant analysis (LDA) algorithms
respectively, and the diagnostic effectiveness of the classification model was evaluated using
sensitivity, specificity, and accuracy.

Results. Among the four categories (liver cirrhosis, HCC, echinococcosis, and NC), the accuracy
(95%) of CNN algorithms is higher than that of traditional machine learning algorithms. Among the
five categories (liver cirrhosis, HCC, AE, CE and NC), its classification accuracy was 89.5%. In the
classification of echinococcosis and non-echinococcosis, the classification accuracy of CNN model
(94.8%) was higher than that of Dot immunogold filtration assay (DIGFA) (87.7%). In the
classification of non-echinococcosis, AE and CE, the accuracy of CNN (88.7%) was higher than that
of DIGFA (84.3%).

Conclusion. Raman spectroscopy combined with CNN algorithm has potential to be applied in
the screening and epidemiologic survey of echinococcosis.
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EVOLUTION OF CLINICAL PRESENTATION, TREATMENT AND PROGNOSIS
OF PATIENTS WITH ALVEOLAR ECHINOCOCCOSIS TREATED AT
THE UNIVERSITY HOSPITAL ZURICH: A 50-YEAR EXPERIENCE

Ansgar Deibel
Department of Gastroenterology and Hepatology,
University Hospital Zurich

Aim. The study aim was to evaluate the evolution in the presentation, treatment and prognosis of
AE patients over the past 50 years.

Methods. Retrospective cohort study of 332 AE patients who were treated at the University
Hospital Zurich between 1973-2022. Analysis included patient demographics, symptomatology, AE
stage according to PNM classification, treatment type, outcome and overall survival; stratified by
decade of diagnosis.

Results. Over the decades patient demographics did not change significantly, with a median age
at diagnosis of 58 years. Since 2000 a steady increase in new diagnosis of AE was observed, with an
increasing proportion attributable to incidental diagnosis. This was accompanied by a shift towards
earlier stages. The 15-year overall survival rate remained consistent at 80% throughout the decades
without significant variation and association with the disease stage. Only very few AE-related
fatalities were recorded. Median age at death was 77 years.

Conclusion. Significant changes in incidence, stage at presentation and treatment of AE patients
were observed over the past 50 years. Impact of AE on overall survival was minimal.

COMPARATIVE IN VITRO EFFECT OF SILVER NITRATE AND
HYPERTONIC SODIUM CHLORIDE ON PROTOSCOLICES
OF HYDATID CYST IN A SHORT PERIOD TIME

Zahra Barzin, Seyed Mahmoud Sadjjadi,
Mohammad Reza Panjehshahin
Shiraz Universty of Medical Sciences, Shiraz, Iran,

E-mail: panjeshm@sums.ac.ir

A study was made in order to compare the protoscolicidal effects of silver nitrate 0.5% and
hypertonic sodium chloride 20% in short periods up to 5 minutes. Cetrimide 0.5% with very high
protoscolicidal effect as positive control and normal saline 0.9% as a negative control were also used
in our tests. A total of 3000-4000 protoscolices with a viability of over 90% were separately exposed
to 1 mililiter of cetrimide 0.5%, hypertonic sodium chloride 20%, silver nitrate 0.5% and normal
saline at different time periods of 1, 2 and 5 minutes followed by their viabilityevaluation. At 5
minutes, there was no significant difference between cetrimide 0.5% and hypertonic sodium chloride
20% regarding their protoscolicidal effect (p=1), while at this exposure time, the difference between
cetrimide 0.5% and silver nitrate 0.5% was significant regarding their protoscolicidal
effect(p=0).Hypertonic sodium chloride 20% at 5 minutes, had protoscolicidal effect; while silver
nitrate 0.5% did not have a complete protoscolicidal effect up to 5 minutes.
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Relevance. Echinococcus multilocularis causes the severe zoonotic disease alveolar
echinococcosis (AE) for which treatment is currently limited [1]. The regenerative potential of E.
multilocularis contributes to conventional albendazole/mebendazole-based therapy only being
parasitostatic and thus novel treatment options are needed [2].

Materials and methods. We tested several benzimidazoles against in vitro cultured E. multilocularis
metacestodes, which represent the disease-causing stage of AE, and against isolated germinal layer cells,
which are responsible for the regenerative potential of the parasite [3]. Triclabendazole (TCBZ) hereby
exhibited promising in vitro activity, and therefore, we tested it in the secondary AE mouse model. Six
weeks after intraperitoneal infection, animals were treated five days per week by multipipette-guided drug
administration [4], a newly introduced method that trains for voluntary ingestion of tested drugs. We
assessed the standard drug albendazole (ABZ, 200 mg/kg), TCBZ (100 mg/kg), a combination of both
these drugs (2 weeks / 1 week), and a placebo control. After treatment for 12 weeks, parasite weight and
viability of the resected parasite material was assessed. In addition, blood samples were taken, 1h, 4h, and
7h after treatment to measure drug levels and metabolization of the drugs.

Results. MDA was successfully applied in this study with most animals showing high compliance.
Neither parasite weight analyses, nor in vitro culture of the resected parasite material showed an
improved treatment outcome of TCBZ-based treatment when compared to ABZ alone. To test
parasite in vivo viability, mice were reinfected with the parasite material. There was no reduction
observed in infectivity. Histological analyses of mouse spleens, kidneys and livers revealed no
pathological alterations induced by drug-treatment. Assessment of plasma metabolite levels showed
TCBZ to be metabolized significantly slower and taken up more efficiently than ABZ. This resulted
in an increased concentration of the active metabolite TCBZ-sulfoxide in the blood of AE mice.

Conclusion. Under the conditions tested, TCBZ treatment was not active against AE in vivo.
TCBZ does, however, show a differing pharmacokinetic profile to ABZ, with increased plasma levels
of metabolites. Follow-up studies showed that TCBZ metabolite concentrations in vesicle fluid of
successfully in vitro treated metacestodes is 100-fold lower than what was measured in plasma of
treated AE mice. This might hint at an insufficient uptake of the drug into metacestodes hindering a
successful outcome of the in vivo treatment.
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MANAGEMENT OF BILTIARY OBSTRUCTION IN PATIENTS WITH
NEWLY DIAGNOSED ALVEOLAR ECHINOCOCCOSIS:
A SWISS RETROSPECTIVE COHORT STUDY

Cordula Meyer zu Schwabedissen
Department of Gastroenterology and Hepatology,
University Hospital Zurich

Aim. To compare effectiveness and safety of conservative and interventional treatment approaches
in patients with newly diagnosed AE and biliary obstruction.

Methods. AE patients treated at two referral centers in Switzerland, presenting with
hyperbilirubinemia at diagnosis were included, unless another underlying etiology was identified.
Groups were divided depending on whether patients initially received biliary tract intervention or not.
Primary study endpoint was the normalization of bilirubin levels within a six-month period.
Secondary endpoints included i.a. the occurrence biliary complications and duration of hospital stay.

Results. 28 patients were included, 17 patients recieved benzimidazole therapy alone and 11
patients additionally biliary tract intervention. Baseline characteristics did not differ between groups.
All patients but one in each group achieved the primary study endpoint (p=0.747). Biliary tract
intervention was associated with faster laboratory improvement, but also with more frequent early
biliary complications and longer hospital stay.

Conclusion. Biliary obstruction in patients with newly diagnosed AE can be treated effectively
with benzimidazole therapy alone. Biliary tract intervention is associated with a high complication
rate and should probably be reserved for patients with insufficient response to benzimidazole therapy.

GIANT UNOPERABLE PARASITIC CYST OF THE SPLEEN TREATED
WITH PAIR AND CONTINUOUS CATHETERIZATION
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4 Unit of Immunology and Infectious Diseases,
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Introduction. Splenic CE is rare. Three treatment options exist for CE: surgery, medical therapy
and percutaneous treatments [1,2]. We describe a 50 y.o. patient with a giant splenic parasitic cyst
successfully treated with continuous catheterization as surgery was contraindicated and medical
treatment ineffective.

Case report. The patient had severe obesity (BMI 40.8), hypertension, atrial fibrillation, chronic
renal disease, prosthetic aortic valve and was on oral anticoagulant. He reported previous surgery for
liver, omental, pelvic CE and abdominal hernia. Eleven years after the first surgical intervention, a
CT scan revealed a CE3a giant (18.5x13.5 cm) cyst in the spleen [3]. Splenectomy was excluded
(high surgical risk related to the multiple comorbidities), while partial splenectomy and laparoscopic
approach were not considered because of the potential cyst rupture. We used the percutaneous
approach: an 8F pigtail catheter was inserted under US guidance in the cyst, the fluid aspirated, 20 %
hypertonic saline was injected in the cavity and re-aspirated. The catheter was left in situ for
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spontaneous drainage for five days in association with ABZ [4]. Although the cyst size was not
permanently reduced, we obtained the sterilization of the cyst, with no viable protoscolices found
after lavage with saline.

Results. The procedure was repeated four times over a 10 year-period, without any complications.
ABZ administration was discontinued in 2009 and the annual US follow-up showed a smaller splenic
cavity (7.2x6.8 cm). The patient died of unrelated causes (myocardial infarction) in 2013.

Conclusions. Although unconventional and failing to obtain solidification (CE4), this treatment
was instrumental in keeping the patient safe: cavity sterilization virtually makes secondary
echinococcosis impossible, even in case of rupture. Until today only ten studies report PT of splenic
cysts, none of which with continuous drainage. Further experience is needed to confirm its safety
and efficacy of this treatment under less extreme circumstances.
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ORAL DELIVERY OF AGENT-LOADED PLGA NANOPARTICLES: INCREASING
THE DRUG CONCENTRATION IN THE LIVER FOR IMPROVING THE
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Relevance. Alveolar echinococcosis (AE) is a lethal parasitic disease which primarily affects the
liver. Although much effort has been made to develop new drugs against this neglected disease, the
current treatment options remain limited and new drug delivery is considered as a new path-breaking
for the treatment.

Materials and methods. Nanoparticles (NPs) have gained much attention in the field of drug
delivery due to their potential improvement of delivery efficiency and targetability. In this study,
biocompatible PLGA nanoparticles encapsulating a novel carbazole aminoalcohol anti-AE agent
(H1402) identified in our previous study [1] were prepared to promote the delivery of the parent drug
to liver tissue for treating hepatic AE.

Results. H1402-loaded nanoparticles (H1402-NPs) had a uniform spherical shape with a mean
size of 55 nm. Compound H1402 was efficiently encapsulated into PLGA NPs with a maximal
encapsulation efficiency of 82.1% and drug loading content of 8.2%. An in vitro uptake assay
demonstrated that H1402-NPs rapidly penetrated the vesicle wall and extensively accumulated in the
metacestode vesicles of Echinococcus mulilocularis within only 1 h. The biodistribution profile of
H1402-NPs determined through ex vivo fluorescence imaging revealed significantly enhanced liver
distribution compared to unencapsulated H1402, which translated to the improved therapeutic
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efficacy and reduction of systemic toxicity (especially hepatotoxicity and cytotoxicity) in a hepatic
AE murine model. Following a 30-day oral regimen (100 mg/kg/day), H1402-NPs significantly
reduced the parasitic burden in both the parasite mass (liver and vesicle total weight, 8.8%) and
average vesicle size (89.9%) compared to unmedicated infected mice (both p-values < 0.05); the
treatment outcome was more effective than those of albendazole- and free H1402-treated individuals.

Conclusion. Encapsulated H1402 into PLGA nanoparticles increase the concentration of H1402
in the liver and improve the therapeutic efficacy of this drug against hepatic AE.

Reference

1. Wang, W, Li, J, Yao, J, Wang, T, Li, S, Zheng, X, et al. In vitro and in vivo efficacies of novel carbazole
aminoalcohols in the treatment of cystic echinococcosis. J Antimicrob Chemother. 2017;72(11):3122-30.

YK 616.36-08-089:616.995.121
CJOXHOCTHU U TPYJJHOCTH B IEYEHUU U TPO®PUTAKTHUKE
MHOXECTBEHHOI'O U COYETAHHOI'O 9XNHOKOKKO3A
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"Vuuepcuret “Turon Zarmed”
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BBenenne. bonbIIMHCTBO PEUAUBHBIX (OPM 3a00JI€BaHUSI SXMHOKOKKO30M HEKOTOpbIE YUCHBIE
CBSI3bIBAIOT YAIlle BCETO C MHOXECTBEHHBIM M COYETAaHHBIM [OPAXEHUEM OPraHoB, KOTOpPbIE
SBJISIIOTCSl HEMOCPEICTBEHHBIMU MCTOUYHUKAaMH 3ToM mpuuuHbl [1,2]. U, HecMoTps Ha mocienHue
JOCTUKEHHUS] COBPEMEHHOW METUIMHBI, 4HMCI0 3TUX (GopM 3a00JIeBa€MOCTH, Hapsily C €ro
MOBTOPHBIM Pa3BUTHEM, K COKAJIEHUIO, OCTAeTCs Ha BBICOKOM YPOBHE M pELICHHE MpoOJieM HX
poGUITaKTHKY U JICUCHUS SIBJIICTCS OJHOM U3 CIIOKHBIX U 110 Cei IeHb Majon3yueHHbIX [3,4,5].

Heas padorsl. OnpenennuTs HEMOCPEICTBEHHYIO CBSI3b B Pa3BUTUU PELIUIMBOB MHOKECTBEHHBIX
Y COYETaHHBIX (POPM IXMHOKOKKO3a.

Matepuan u meroabl. OOcienoBaHbl 62 mMalnMeHTa C MHOXECTBEHHBIM M COUYETAHHBIM
9XMHOKOKKO30M, Y 8 U3 KOTOPBIX YCTAHOBJIEH TMAarHO3 MHOKECTBEHHBIM PELIUIUBHBIN 3XNHOKOKKO3.
W3onupoBaHHOE MOpaKEHHE MEYEHH, I71€ OTMEYAINCh JBe U 0osiee KUCThl Pa3INYHOTO JuaMeTpa,
Ha0MroaaMHMCh y 18 OOJIBHBIX, TPHUYEM Y OCHOBHOTO MX KOJIMYECTBA XapaKTep KUCT COOTBETCTBOBAI
CTaJINU KUBOTO Napa3uTa. 15 MannueHTOB TOCIUTAIN3UPOBAHBI C COUETAHHBIM ITOPAXKEHUEM TIEUEHU
U JIETKUX, TPU KOTOPHIX KOJIWYECTBO Mapa3UTapHBIX KUCT COCTaBIsIO 3-4 u Oosiee, MAKCUMAaJIbHOE
YHCII0 HEKOTOPBIX JOCTHrasio He MeHee 12 kuct. OcTanabHble 5 O0NIbHBIX HAXOAUINCh C COYETaHHO-
MHOKECTBEHHBIM 3XMHOKOKKO30M II€YEHH, JIETKUX U JIPYIHMX OpraHoB OpIOLIHOM mosiocTu. Beem
OO0JIbHBIM OBLIIM MPOBEJICHBI ONIEPATUBHBIE METO/IbI JICUEHUS M B pa3HbIE CPOKH I1OCIIE TIPOBEIEHHOM
orepaly peKOMEH0Balli MpoduIakTuYeckyo XxuMuoTepanuio. Ha Bcex sTamax mo moxa3zaHUsIM
MIPOBOJIMIIMCH HHCTPYMEHTAIbHO-1a00paTOpHbIE METO/Ibl MCCIIEIOBaHUS, KOTOPBIE U YKa3bIBaJU Ha
HajMuue (UM OTCYTCTBUE) THAATUIO3HBIX KUCT, UX JIOKAIU3AINI0, KOJIMYECTBO, pa3MePhl U CTAUIO
KHU3HEEATeNbHOCTH Mapa3nuTa, YTo ObUIO BaKHBIM B BBIOOPE AabHEHIEH TAKTUKY JICUSHUS.

PesyabTaTel m ux ob6cyxnenue. CornacHo HaOMIOJEHUSIM, Y IMOAABISIONIETO OONBIIMHCTBA
MAIMEeHTOB OTMEYAJIMCh PEIUIMBBI 3a00JIeBaHUs, TPAKTyeMble KaK MCTUHHBIM W pe3uayabHBIN
9XMHOKOKKO03. O0111ee YnciIo peuuauBHOTO SXMHOKOKKO3a, KOTOPBIA OTMEYascsi B CPokH oT 1,5-2x
10 4x 1et, coctaBuio 18 yenoBek, 4To cooTBETCTBYET 29%, pesuayansHoro —y 7 (11,3%). uenosex.
Y HEKOTOPBIX MAlMEHTOB Ha (JOHE OOJBIIOrO KOJIMUYECTBA KUCTO3HBIX 00pa30BaHUM OMpPENeIuTh UX
TOYHOE YHUCIIO HE yIaBaJIOCh, BBUJy X MAaJbIX pa3MEpPOB U APYTUX MPUYMH, YTO B UTOTE SBUIIOCH
OJTHOM W3 MPUYUH Pa3BUTHUS PELMIMBOB SXMHOKOKKO3a. Bcem OOJIBHBIM B MOCIIE€ONEpaliOHHOM
nepuojie Ha3Hayvajcs KypC aHTHMapa3uTapHOW Tepanmuu Mo OOLIENPHUHATON cxeMe, HECMOTps Ha
KOTOpY10, 9 MallMeHTOB ONIEPUPOBAHBI TIOBTOPHO B Pa3IMUHBIE CPOKH.
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BoiBoabl. B pemennn BONpOCOB  BO3HMKHOBEHMSI PELUIMBOB  3XWHOKOKKO3a TMpHU
MHOJKECTBEHHBIX M COUYETAaHHBIX €ro ()OpMax BaXKHBIM SIBISIOTCS JIO- M IOCICONEpAI[MOHHBIC
ne4eOHO-TIPOPUTAKTUYECKUE MEPOIPHUATHS, KOTOpPhle B KOMILJIEKCHOM HX IPOBEIECHUU HMEIOT
BJIMSIHME HA KQYECTBO YKU3HU MAI[MEHTOB B OJIMKaUIIIEM U OTJIaJICHHOM MEpUOax.
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ADVANCING IN DRUG DISCOVERY AGAINST ECHINOCOCCUS
GRANULOSUS SENSU STRICTO: DEVELOPMENT AND UTILIZATION
OF IMPARTIAL IN VITRO SCREENING ASSAYS

Matias Preza'!, Marc Kaethner'?, Tobias Kaempfer'?, Pascal Zumstein!,
Claudia Tamponi’, Antonio Varcasia’, Andrew Hemphill',
Klaus Brehm?, Britta Lundstrom-Stadelmann!»
nstitute of Parasitology, Vetsuisse Faculty, University of Bern, Switzerland
2Graduate School for Cellular and Biomedical Sciences, University of Bern, Switzerland
3Department of Veterinary Medicine, University of Sassari, Italy
*Institute of Hygiene and Microbiology, University of Wiirzburg, Germany
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Echinococcus multilocularis and E. granulosus s.1. are the causative agents of alveolar and cystic
echinococcosis, respectively. Drug treatment options for these diseases are limited to benzimidazoles,
which are not always efficacious, and adverse side effects are reported. Thus, novel and improved
treatments are needed. In this study, the previously established platform for E. multilocularis in vitro
drug assessment was adapted to E. granulosus s.s.. In vitro culture protocols for E. granulosus s.s.
were established, and drug susceptibilities of both species were compared employing established
assays. MMV665807, niclosamide and nitazoxanide were active in all assays against both species.
Albendazole displayed activity against E. multilocularis GL cells, but no effects were seen in
albendazole-treated E. granulosus s.s.. Treatment with albendazole and monepantel had no impact on
protoscoleces motility. In conclusion, in vitro culture techniques and drug screening methods
previously established for E. multilocularis were successfully implemented for E. granulosus s.s.,
allowing comparisons of drug efficacy between the two species. This study provides in vitro culture
techniques for the reliable generation of E. granulosus s.s. metacestode vesicles and GL cell cultures
and describes the validation of standardized in vitro drug screening methods for E. granulosus s.s.
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ALBENDAZOLE TREATMENT OF ALVEOLAR
ECHINOCOCCOSIS: A COHORT STUDY

Gulnara Mynbaeva
Department of disease prevention and sanitary - epidemiological surveillance,
Ministry of Health of the Kyrgyz Republic
Bishkek, Kyrgyzstan

Materials and Methods. Study patients were identified in a cross sectional study in the Alay
Rayon in Osh Oblast in South Kyrgyzstan. A second group of subjects was identified through an
additional cross sectional study in Kochkor Rayon, Naryn Oblast. Based on the ultrasound results
patients were selected as assigned to the trial group, advised on further treatment or advised that there
was no evidence of AE lesions in their livers.

Results. This study documents a cohort study to investigate the efficacy of albendazole treatment
for early cases of alveolar echinococcosis, the efficacy in more advanced cases and of wait and see
management. The wait and see protocol indicates that over a relatively short period of time, the
majority of lesions showed little sign of progression. Thus 77% of patients with small PINOMO
lesions showed no signs of progression during the observation period. However, there was evidence
in the remaining 23% of patients in this group. This suggests that wait and see is a viable option, but
there is a significant chance that patients will require albendzole therapy.

EVALUATION OF STRUCTURAL CHANGES OF ECHINOCOCCUS GRANULOSUS
SENSU STRICTO PROTOSCOLECES FOLLOWING EXPOSURE TO DIFFERENT
PROTOSCOLICIDAL SOLUTIONS EVALUATED BY DIFFERENTIAL INTERFERENCE
CONTRAST (DIC)/NOMARSKI MICROSCOPY

Seyed Mahmoud Sadjjadi', Elaheh Karpisheh!,
Ali Akbar Nekooeian2,Yousef Sharifi'
'Department of Parasitology and Mycology,
2Department of Pharmacology, School of Medicine,
Shiraz University of Medical Sciences, Shiraz, Iran

The lethal efficacy of protoscolicidal agents is usually evaluated by vital stains, which is
occasionally questionable. The present study assessed structural changes of protoscoleces of E.
graulosus s.s. following exposure to different natural and chemical protoscolicidal agents by
(DIC)/Nomarski Microscopy. Individually, about 1000 protoscoleces were exposed to 0.5% silver
nitrate, 20% hypertonic saline solution, 0.5% cetrimide solution and two different concentrations of
garlic chloroformic extraction as well as PBS in triplicate. The results revealed the degeneration of
the tegument, disorganization of the hooks, and reduction of the size of the protoscoleces exposed to
cetrimide, hypertonic sodium chloride, and silver nitrate. Calcareous corpuscles became blurred and
opaque and their numbers decreased except PBS. Cetrimide 0. 5% and hypertonic sodium chloride
20% caused more pronounced structural changes in the exposed protoscoleces. These changes
demonstrated by DIC microscopy can be used as a supplementary tool for evaluating the
protoscolicidal agents.
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HUMAN ALVEOLAR ECHINOCOCCOSIS: A LONG-TERM FOLLOW UP OF
PATIENTS AT THE TERTIARY CARE CENTRE IN PRAGUE, CZECH REPUBLIC

Stejskal Frantisek22, Trojanek Milan*, Kolarova Libuse?
!Department of Infectious Diseases, 2nd Faculty of Medicine, Charles University
and University Hospital Bulovka, Prague,
2Department of Infectious Diseases, Regional Hospital Liberec,
3Department of Immunology and Microbiology, 1st Faculty of Medicine,
Charles University, Prague,

“Department of Infectious Diseases and Travel Medicine, 2nd Faculty of Medicine,
Charles University and University Hospital Motol, Prague, Czech Republic

Speaker is an Assistant Professor at the Charles University in Prague, who is specialized in tropical
medicine and medical parasitology; e-mail: fstej@If1.cuni.cz.

Relevance. Human alveolar echinococcosis (AE) is being recognized as an emerging zoonotic
infection in the Czech Republic during last two decades. The objective of our presentation is to
describe clinical and laboratory characteristics, management and outcome of patients with AE treated
in our hospital.

Method. We are presenting a prospective descriptive study of 25 AE cases treated at the
Department of Infectious Diseases in University Hospital Bulovka in Prague since 2012.
Epidemiological, clinical and laboratory parameters has been collected and evaluated in all patients.

Results. There have been managed total 25 patients (16 females and 9 males) with AE at our
department since 2012. Majority of cases were diagnosed in Czechs (21), 3 females were from
Ukraine and one female from Slovakia. The median age of our patients was 48 years at the time of
diagnosis. Female age ranged between 7 and 73 years, male age was between 22 and 81 years. Lesions
were localized in liver only in 17 patients (B67.5 according WHO ICD-10 classification), in liver
with propagation to adjacent organs in 5 patient, in liver with multiple metastasis to lung or
peritoneum and abdominal wall in 3 patients (B67.6). One patient acquired infection with infective
graft after liver transplantation. 5 of 24 AE patients were immunosuppressed at the time of diagnosis
(transplantation of liver or kidney, sclerosis multiplex, myasthenia gravis, Bechterew's disease).
Serology for echinococcosis was positive (20) or borderline (4) in all patients, except one infected
with liver AE lesion after transplantation. There was not significant eosinophilia, but total IgE was
elevated in 13 of 23 patients. The curative treatment is based on surgery and long-term continuous
albendazole (ABZ) administration. Inoperable lesions are presented in 10 patients, nine of them are
on ABZ treatment, one man is not tolerating ABZ and treatment with praziquantel is suggested. In
total, 11 patients underwent successful liver resection, treatment with ABZ was discontinued in three
of them 3 to 7 years after surgery. In one patient, resection of large liver AE mass and heterotopic
auxiliary liver transplantation was performed in August 2021. After liver regeneration, graftectomy
was performed in March 2022 and immunosuppressive treatment was discontinued. In addition, 2
female patients underwent liver transplantation. ABZ treatment was discontinued after 3 years in one
of them, before she become pregnant and delivered healthy girl. Clinical stage of all patients is
favorable, except for two who died from AE unrelated reason.

Conclusions. AE has an increasing incidence in the Czech Republic with 3 to 5 new cases
diagnosed each year. Nearly one half of them are treated at our department. Management of AE is
multidisciplinary at specialized infectious disease units with long-term follow up after successful
surgery.
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PRELIMINARY STUDY ON THE CURRENT SITUATION OF PREVENTION AND
TREATMENT FOR HYDATID PATIENTS AND THE MODEL OF COMBINED
THERAPY AND PREVENTION IN XINJIANG EPIDEMIC AREAS
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Wen Hao, E-mail: Dr.wenhao@163.com

Abstract. Xinjiang has the largest number of echinococcosis endemic counties, 98 counties and
cities in 14 prefectures of Xinjiang have reported echinococcosis patients, and about 50 counties and
cities are threatened. In this work, We investigated the current status of drug therapy in patients with
echinococcosis endemic areas in Xinjiang, summarized the implementation effect and existing
problems of the combined mode of medicine and prevention, and put forward evaluation criteria.

Methods. Data of hydatid patients registered in designated hospitals and CDC of Qitai, Jimusar
and Chabuchaer were collected. Follow-up was conducted on the whole treatment process of hydatid
patients in the first pilot counties, and comparative analysis was made on the treatment situation
before and after the the model of combined hydatid therapy and prevention. Bagging model,
AdaBoost model, Random Forest model and Logistic regression model were used to analyze the
indicators that might affect the follow-up effect. All the respondents signed the informed consent.

Results. Hydatid patients were mainly distributed in rural areas (85.9%), most of them were in
high school or below (96.3%) and 55.6% (75/135) were relapsed and treated again. 34.8% (47/135)
of the follow-up medication did not meet the standard. Analysis of influencing factors of effective
follow-up medication in patients with hydatid showed that age, occurrence of adverse drug reactions
and times of administration had great influence on the effective follow-up medication rate. After the
implementation of the model of combined hydatid therapy and prevention, the proportion of unknown
diagnosis stages of Cystic Echinococcosis in Jimusar decreased by 26.9%.

Conclusion. Hydatid patients had high recurrence rate in Xinjiang, and the effective follow-up
medication rate is low. The pilot work has initially formed a linkage mechanism between medical
institutions and CDC institutions, and the accuracy of patient diagnosis has been improved, but the
working model still needs to be improved.

DEVELOPING WHO GUIDELINES FOR TREATMENT
OF PATIENTS WITH CYSTIC ECHINOCOCCOSIS

Tamarozzi!, Bote?, Abela?
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2 Department of Control of Neglected Tropical Diseases,
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Presenting author: Dr Francesca Tamarozzi, senior research physician and co-director of the
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Relevance. Human cystic echinococcosis (CE) is caused by the development of Echinococcus
granulosus sensu lato metacestodes, mainly in liver and lungs. CE is often expensive and complex to
manage clinically, sometimes requiring extensive surgery and/or prolonged drug therapy. Several
clinical management options are described for CE, and the choice is primarily based on the organ
affected and the imaging characteristics of the cyst, following a stage-specific approach, in addition to
available healthcare infrastructure and medical expertise. In 2010, the World Health Organizations’
Informal Working Groups on Echinococcosis (WHO-IWGE) issued an Expert Consensus for diagnosis
and treatment of cystic and alveolar echinococcosis [1], which requires updating. For this, and to foster
a more widespread uptake and application of best practices in the management of human CE, WHO
has now initiated the process to develop official guidelines, to provide guidance on the choice of clinical
management, ensuring patients can be offered and receive the most appropriate care.

Materials and methods. Official WHO guidelines are developed in a systematic process to ensure
using the best available evidence to minimize bias while maximizing transparency and usability [2].
In early 2022, a guideline development group (GDG) constituting of 18 international experts covering
all WHO Regions has been established through an open “Call for Experts”. To develop the
recommendations, specific PICO (population, intervention, comparison, outcomes) questions for
areas with equipoise in active treatment of uncomplicated liver and lung CE cysts were developed.
Decisions will be made following systematic rating of evidence. Great care will be taken to ensure
that the recommendations mirror the capabilities of the various settings. The ongoing work of the
GDG will be presented.

Results. The guideline will enable clinicians in their respective healthcare environments to
manage CE patients appropriately and at the highest standards of care possible by providing
recommendations on the indications of the four main management modalities: (1) anti-parasitic drug
treatment, (2) percutaneous methods, (3) surgery, (4) “watch & wait” depending on the stage and
location of the cysts.

Conclusion. It is expected that clear and appropriate guidance will reduce and avoid over- and
mistreatment of patients ensuring the highest standard of healthcare and well-being for patients.

We acknowledge all members of the Guideline Development Group. The list of experts including
their biographies can be found here
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CASE REPORT. INFREQUENT COMPLICATION OF
HEPATIC CYSTIC ECHINOCOCCOSIS (CE):
HEPATOTHORACICTRANSDIAPHRAGMATIC EXTENSION
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Introduction. Hepatothoracictransdiaphragmatic extension (HTTE) of hepatic cystic
echinococcosis (HCE) is a rare complication of hepatic CE occurringup to 0.16to 16% [1]. The
rupture can occur into pleural cavity, the bronchus or lung parenchyma. This complicationhas a
mortalityis around 14% [2].
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Case presentation. A93-year-old man with a previoushistory ofcomplicatedhepaticCEopenedto
biliary treetreated with percutaneous drainageand another 2 giant hepatic CE that previously have
refused to surgery,was admitted in emergency service due to a cough with mucopurulent sputum,
right chest pain in the dorsal region, breathlessness,and tachycardia, without leukocytosis or fever,
with amagnetic resonance imaging (MRI) with diagnosis of HTTE ofHCEgrade 3 [3].

An emergency 26 French drain was placed in both, right thoracic cavity and hepatic cyst through
a 10 mm laparoscopic safety shielded tip trocar drained daughter vesicles, rest of membranes, and
cloudy fluid, which alleviated the symptoms. In the postoperative days, drainage of material
frequently obstructed the pleural drainage that also had a cloudy color. With a diagnosis of
empyemaand undrained and unresolved hepatothoracic communication, video-assisted thoracic
surgery (VATS) was performed with pleuropulmonary empyemectomy, irrigationand drainage of the
hepatic cystand pleural cavity, diaphragmatic suturing, drainage of the cystic and pleural cavity.The
patient was discharge in the 11th postoperative day and is under controland taking albendazole.

Discussion. Hepatothoracictransdiaphragmatic extension of hepatic cystic echinococcosisis arare
and life-threatening complication of hepaticCE. In the imaging diagnosisof CE, MRI with heavily
T2-weighted series is preferable to computed tomographyin case of ultrasoundcannot be performed
due to cyst location as this case[4].Surgery is the treatment of choice incomplicated
cysticechinococcosis. In this case, all the approach initial and definitivetreatment was done by
minimally invasive surgery.
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Relevance. Cystic Echinococcosis (CE) is a chronic, neglected, and complex infection caused by
the tapeworm E. granulosus sl causing the formation of parasitic cysts[1]. The liver is most frequently
involved [2]. The clinical management of these patients should follow a stage-specific approach as
recommended by the WHO Informal Working Group on Echinococcosis[3]. Uncomplicated, inactive
(CE4, CEb) liver cysts can be managed with ultrasound monitoring alone over time[3]. This watch
and wait strategy spares the patients unnecessary treatments and allows better resource allocation for
healthcare systems[4]. However, data on the long-term safety of this strategy are still scant[5].

Materials and Methods. We collected data on liver CE patients from two Italian centers and
recorded in the European Registry of Cystic Echinococcosis (ERCE) between 2010 and 2022.
Inclusion criteria were the presence of at least one inactive uncomplicated hepatic cyst with a
minimum follow-up of 24 months and with at least a yearly ultrasound visit.

Results. One-hundred patients with a total of 140 cysts were eligible: 65 were spontaneously
inactive (SI), 75 were inactive after medical or percutaneous treatment (IAT).
Only one cyst (1.3%) in the IAT group showed a reactivation (growth of daughter cysts) after 1 year
of monitoring. All cysts in the SI group stayed inactive. The mean follow-up time was 53.3 months
(SD 25.5) in the spontaneously inactive group and 60.0 months (SD 32.8) in the inactive after
treatment group.

Conclusion. Our study supports the safety of “watch and wait” approach of uncomplicated
inactive liver cysts. Unlike other studies[6], no difference in the reactivation rate between treated and
untreated cysts was found.
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CHARACTERISTICS OF POSTOPERATIVE RECURRENCE OF HEPATIC
ALVEOLAR ECHINOCOCCOSIS AND RECURRENCE FACTORS DISCUSSED

Huimin Wang, Yuntai Cao, Haihua Bao
Department of Medical Imaging Center,
Qinghai University Affliated Hospital, Xining, China, 810001

E-mail: caoyuntai04@126.com
Objective. Hepatic alveolar echinococcosis (HAE) grows invasively, and most of them have
already progressed to advanced stages at the time of consultation, which makes surgery difficult and

has a high rate of postoperative recurrence. The aim of this study was to investigate the characteristics
of postoperative recurrence of HAE and the factors that influence recurrence through recurrent cases.
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Methods. A total of 54 patients who underwent surgical treatment after diagnosis of HAE and
were followed up after surgery from January 2017 to June 2023 were included in this study, of which
21 radical resections (38.9%) and 33 palliative resections (61.1%) were performed; 27 had
postoperative recurrences, and 27 did not have any recurrences after surgery; 26 males (48.2%), 28
females (51.8%) ), age 11-68 years old, mean age 39.07+14.50 years old; all patients underwent
preoperative CT scanning, 36 MR scans, CT scanning at the time of recurrence, and 12 MR scans;
inclusion factors: gender, age, site of primary lesion, size, number, whether bile ducts were invaded,
whether intrahepatic macrovessels were invaded, P staging, type of lesion, whether it was
metastasized prior to surgery, and surgical modality Recorded the time of lesion recurrence,
recurrence site; logistic regression was used for univariate and multivariate statistical analyses.

Results:

1. The recurrence time was 1-116 months after surgery, with a mean recurrence time of
33.04+28.64 months;

2. 33.3% of the lesions were recurrent in the surgical stump, and 16.7% of the lesions recurred in
other hepatic segments;

3. Among the 27 recurrent cases, 12 cases (44.4%) had primary lesions invading both halves of
the liver, 16 cases (59.3%) had the highest proportion of P4 stage, 25 cases (92.6%) had vascular
invasion, and 19 cases (70.4%) underwent palliative resection; univariate analysis showed that lesion
invasion of both halves of the liver, vascular invasion, late P staging, and palliative surgery were
associated with postoperative recurrence of HAE (P<0.1), and multifactorial analysis showed that
vascular invasion could independently affect the recurrence of HAE lesions (P<0.05).

Conclusion. Lesion invasion of both halves of the liver, vascular invasion, late P staging, and
palliative surgery increase the risk of postoperative recurrence, with vascular invasion being is a
major risk factor influencing the recurrence of the lesion; and there is a high incidence of surgical
stump recurrence.

IDENTIFICATION AND METABOLIC PATHWAY ANALYSIS OF HARMINE
DERIVATIVE H-2-104 IN RATS BASED ON UPLC-Q-TOF-MS TECHNOLOGY

Huijing Gao'?, Changhong W&, Jianhua W'?, Hao W?, Liang T2
! Pharmaceutical Department, The First Affiliated Hospital of Xinjiang
Medical University, Urumgi 830054, China
2 State Key Laboratory of Pathogenesis, Prevention, Treatment of Central Asian
High Incidence Diseases, Urumgi, 830054, China
3 Institute of Chinese Materia Medica, Shanghai University of Traditional Chinese Medicine,
Shanghai 201203, China

Presenting author: Huijing GAO, Associate chief pharmacists, No. 137 Liyushan South Road,
Pharmaceutical Department, The First Affiliated Hospital of Xinjiang Medical University, Urumqi
830054, China; Email: gaohuijing1380@163.com

Relevance. Peganum harmala L.is a characteristic plant medicine in Xinjiang, and its main
alkaloid harmine has good anti-hydatid activity, but obvious neurotoxicity limits its application.
Therefore, research group synthesized a variety of derivatives with harmine as the lead compound.
H-2-104 ,a candidate drug with high efficiency and low toxicity was obtained through
pharmacodynamic screening and safety evaluation in vitro and in vivo. In this study, UPLC-Q-TOF-
MS was used to identify the metabolites of H-2-104 in rats, and to explore its possible metabolic
pathways, so as to lay the experimental foundation for the development of new drugs anti-hydatid
disease.

Materials and methods. Twelve healthy SD rats, half male and half female, were given H-2-104
by gavage. Plasma, bile, urine and feces samples were collected at different time. Gradient elution
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was performed with acetonitrile (A) -0.1% formic acid aqueous solution (B) as the mobile phase. The
analysis was carried out in the positive ion mode of the ESI. According to the relative retention time,
mass-to-charge ratio, excimer ion peak and characteristic fragment ion of the obtained compounds,
the metabolites were identified and their possible metabolic pathways were explored.

Results. A total of 46 metabolites of H-2-104 were identified, including 24 in blood, 22 in bile,
29 in feces and 19 in wurine. There were 14 metabolic pathways involved, including
monohydroxylation, dihydroxylation, demethylation, glucuronidation, and sulfation. The results also
showed that fecal excretion was the main route of H-2-104 and its metabolites, followed by bile.

Conclusion. The metabolites and metabolic pathways of H-2-104 in rats were systematically
elucidated for the first time, which laid an experimental foundation for the subsequent research and
development of harmine derivatives.

Key words: harmine derivatives, metabolites, metabolic pathways.
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IMPROVEMENT OF ANTIALVEOLAR ECHINOCOCCOSIS EFFICACY
OF NOVEL ALBENDAZOLE-BILE ACIDS DERIVATIVES
WITH ENHANCED ORAL BIOAVAILABILITY

Chunhui Hu
State Key Laboratory of Plateau Ecology and Agriculture, Qinghai University,
Xining, 810001, Qinghai, People’s Republic of China

E-mail: chunhuihu@ghu.edu.cn

Alveolar echinococcosis (AE) is a chronic and fatal infectious parasitic disease, which has not
been well-researched. Current recommended therapies for AE by the World Health Organization
include complete removal of the infected tissue followed by two years of albendazole (ABZ),
administered orally, which is the only effective first-line anti-AE drug. Unfortunately, in most cases,
complete resection of AE lesions is impossible, requiring ABZ administration for even longer periods.
Only one-third of patients experienced complete remission or cure with such treatments, primarily
due to ABZ's low solubility and low bioavailability. To improve ABZ bioavailability, albendazole
bile acid derivative (ABZ-BA) has been designed and synthesized. Its structure was identified by
mass spectrometry and nuclear magnetic resonance. Its physicochemical properties were evaluated
by wide-angle X-ray diffraction, differential scanning calorimetry, scanning electron microscopy, and
polarizing microscopy; it was compared with ABZ to assess its solubilization mechanism at the
molecular level. To avoid the effects of bile acid on the efficacy of albendazole, the inhibitory effect
of ABZ-BA on protoscolex (PSCs)s was observed in vitro. The inhibitory effect of ABZ-BA on PSCs
was evaluated by survival rate, ultrastructural changes, and the expression of key cytokines during
PSC apoptosis. The results showed that ABZ-BA with 4-amino-1-butanol as a linker was successfully
prepared. Physicochemical characterization demonstrated that the molecular arrangement of ABZ-
BA presents a short-range disordered amorphous state, which changes the drug morphology
compared with crystalline ABZ. The equilibrium solubility of ABZ-BA was 4-fold higher than ABZ
in vitro. ABZ-BA bioavailability in Sprague-Dawley (SD) rats was 90-fold higher than ABZ in vivo.
The inhibitory effect of ABZ-BA on PSCs was identical to that of ABZ, indicating that adding bile
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acid did not affect the efficacy of anti-echinococcosis. In the pharmacodynamics study, it was found
that the ABZ-BA group had a significant therapeutic effect after 1 month of oral administration. The
oral bioavailability of ABZ-BA is significantly better than ABZ due to the transformation of the
physical state from a crystalline state to an amorphous state. Furthermore, sodium-dependent bile
acid transporter (ASBT) expressed in the apical small intestine has a synergistic effect through the
effective transport of bile acids. Therefore, we concluded that the NC formulation could potentially
be developed to improve anti-AE drug therapy.

Con. (ng/mL)

0 4 8 12 16 20
Time (h)

o ¢
ABZ-BA ABZ ) ASBT

Scheme 1. Improving the efficacy of albendazole (ABZ) against alveolar echinococcosis (AE)
by an optimized formulation. An optimized formulation containing
Albendazole-bile derivative(ABZ-BA) was developed,
which significantly improved the pharmacokinetics and the anti-AE efficacy,
after a 30-day, once-daily oral administration.
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AKTYaJIbHOCTb. OXMHOKOKKO3 - 93TO JOCTaTOYHO pAaclpOCTPaHEHHOE BO BCEM MHpE
SMUJIEMHOJIOIMYECKOe Mapa3uTapHoe 3a00JeBaHME, IPUHOCAIIEE OTPOMHBIN YIIepO 310pOBBIO
moaeit [1]. DOXMHOKOKKO3 SIBISIeTCSl BECbMa aKTyalbHOW MpOOJIeMON B CBA3M C OOJBIIMM YHCIOM
OOJIbHBIX U CYLIECTBOBAaHHEM SHIEMUYECKHX PETUOHOB, KYyJ1a OTHOCUTCS U TeppUTOpUs KbIprei3ckoit
Pecniy6muku [2]. [To yacToTe mopakeHus: 9XMHOKOKKO30M JIETKHME 3aHUMAIOT BTOPOE MECTO IOCIIE
nedeHu 1 coctaBisiioT 10-40% Bcex nokanu3anuid. J{o HacTOsIIEro BpeMEHU ONepaTUBHOE JICUEHHE
HXWHOKOKKO032 JIETKUX CUUTACTCS €AMHCTBEHHBIM PaJIMKaIbLHBIM METOIOM [3].

Leas uccaenopanms. [IpoananuznpoBaTh pe3yabTaThl XUPYPrUUECKOT0 JIEYEHUS SIXMHOKOKKO3a
JIETKUX 10 JaHHbIM HanumoHnanbHOro Xxupyprudeckoro nesrpa um. M.M. Mawmakeesa.

Matepuanbl u MeToabl. [IpesncTaBiieHbl pe3yabTaThl XUPYpruyeckoro jeueHust 396 GoIbHBIX
9XMHOKOKKO30M Jerkux B HanmonaneHOM Xupyprudeckom nentpe uM. M.M. Mamakeesa 3a nepuon
¢ 2003 o 2022 rr. Mysxuun 0b110 242 (61,2%), xenmun — 154 (38,8%) B Bozpacte oT 15 10 72 ner.

[Ipu ycTaHOBIIEHNHU IMAarHO3a 3XMHOKOKKO03a JIETKUX MCIOIb30BaJICS AMATHOCTUYECKUI TPOTOKOJI
(cOop xamob, aHamHe3 3a0oyieBaHUs, OIUAEMHOJOTMYECKHMI aHaMHe3, J1abOpaTOpHbIE,
HEMHBA3MBHBIE HMHCTPYMEHTAJIbHBIE W WHBa3WBHBIC BHJCOIHIOXHUPYPTHUECKHE METOJBI),
PEHTI'€HOJIOTHYECKOE U KOMITBIOTEPHO-TOMOTrpahuyecKkoe HccieoBaHue rpyiHoi kineTku. C 1enbro
MOJITBEPK/ICHUSI KHUCTO3HOTO OOpa30BaHUS M B JIETKOM M HCKIIOYCHHS JXHHOKOKKO3a APYTHX
OpraHoOB MIPOBOJIMIIOCH YJIBTPA3BYKOBOE UCCIIEIOBAaHHE TIEBPAIbHON M OPIOIITHON MOIOCTEH.

PesyabTaTel m oOcy:xkaenme. 3a nocienHue 20 jeT oTMevaeTcsl AMHAMHMKA K YBEJIHMYEHHE
3200J1€Ba€MOCTBI0 3XMHOKOKKO30M JieTkux. 3a nepuon ¢ 2003 mo 2012 rox 6su10 BbisiBiieHO 180
(45,5%) OonbHbIX, 3a mepuon ¢ 2013 mo 2022 rox Owuio BeISIBICHO 216 (54,5%) OOMBHBIX
9XMHOKOKKO30M JIETKHX. DXMHOKOKKO3 MPaBOro JIETKOro AuarHoctupoBaH y 234 (59,1%) OoNbHBIX,
XMHOKOKKO3 JieBoro Jyierkoro — y 129 (40.9%) u nByctopoHHUN 3XMHOKOKKO3 — Yy 23 (7,1%)
601bHBIX. 281 (71%) 60MBHBIX ObUIM TOCHUTAIU3UPOBAHBI U POOIIEPUPOBAHBI B IJIAHOBOM MOPSIIKE
nocye nosHoro oocnenoBanus. 115 (29%) 60MbHBIX TOCHUTAIM3UPOBAHBI B SKCTPEHHOM HOPSIZIKE C
Pa3BUBIIHMUCS YK€ OCIOKHEHUSIMU. B CTpyKType KOTOPBIX HarHOCHHWE DXWHOKOKKOBOM KHCTHI 0e3
HapyIEHHs IETTOCTHOCTH GUOPO3HOI 0007104KH BBIsABICHO Y 37 (32%) 6ONBHBIX, C IPOPHIBOM KHUCTHI
B OpoHx — y 49 (43%), B mueBpanbHyt0 moyuocth — y 23 (20%), onIHOBpEMEHHO B OpOHXU U B
IIeBpaIbHyl0 TONOCTh — Yy 6 (5%) OonbHBIX. TpamuumoHHas mnepeqHeOOKoBas WM OOKOBas
TOPAKOTOMMSI IO MATOMY MeKpeOephI0 BHIIIOJIHEHA BceM 00JIbHBIM. B nocieonepaimoHHOM nepuoje
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XHUPYPI'UA

ocnokHeHus: pa3Buianch y 83 (21%) GonbHBIX, KOTOpBIE JUKBUIMPOBAHBI KOHCEPBATUBHBIM M
MIyHKIIMOHHBIM MeTojilaMu. [IOBTOpHBIE XHPYpPTUYECKHE BMEIIATEIICTBA B BHJIE PETOPAKOTOMHUU
BbinosHeHsb! y 4 (1,01%) 6ombpHBIX, penpenupoBanus —y 3 (0,75%) 6onpHbIX. JleTanpHOro Hcxona
He OBLIO.

3axouenne. 3a nocneaaue 20 JET OTMEUAeTCS TEHICHIMS K yBEIHUYCHHE 3a00JIeBaEMOCTHIO
9XMHOKOKKO30M JIETKUX, OCIIO)KHEHUS KOTOPOTO MPUBOJIAT K TSHKEIBIM MOCIEACTBHSIM ONACHBIM JIJISt
KHU3HH OOJBHOTO W TPeOYIOT HEOTIIOKHOM MeIUIMHCKOW momoiny. KoMiiekcHoe oOcienoBanne
OOJBHBIX C MPUMEHECHHEM COBPEMEHHBIX METOJOB BHU3YAIM3AlUA U BHUICOIHIOXUPYPTUUECKUX
METOJIOB TMOBBIIIAEeT (H(HEKTUBHOCTh TUATHOCTUKUA W XUPYPTUUYECKOTO JICUCHHS] DXWHOKOKKO3a
JIETKHX.
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PETPOCHIEKTUBHBII AHAJIN3 PE3YJBTATOB ONTIEPATUBHOI'O
JIEYEHUA BOJIBHBIX AJIbBEOKOKKO30M IIEYEHH
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BBenenue: anbBEOKOKKO3 —  3a0ojeBaHue  BbI3BaHHOe  echinococcus  multilocularis,
XapaKkTepu3ymmuecss HHOWIBTPATHBHBIM pocTOM. OCHOBHBIM METOJIOM JICUEHHS  SIBIISIETCS
XUPYPrHUYECKUH, C Tocienyoued xuMmuorepanued. bomblmMHCTBO OosbHBIE OOpalarTcs ¢
pacrpocTpaHEéHHBIMU (hOpMaMHM, KOT/1a BO3HUKIIM OCJIOKHEHHs. MHOTHe MccaeioBaTeal yKa3blBaloT,
YTO paIuKalbHbIE ONEpALMK He MpeBbIatoT 35-40% u nocie HUX BO3ZHUKAIOT OC/IoKHEHUs B 60-65%.

Lenp wuccaenoBaHusi: TPOBECTH aHAIM3 PE3YJIbTaTOB ONEPATUBHOIO JIEYEHHS OOJBHBIX
aJIbBEOKOKKO30M TeUeHH Ha 0a3e OJJHON KIMHUKH.

Marepuansl u mMeroabl. [lon HaGmoaeHnem Obu10 751 GONMBHBIX KOTOpPHIE HAXOIWIHCH HA
CTallMOHApHOM JiedueHuH B xupyprudeckux oraenenusax ['Kb Nel, B nepuoa ¢ 2000 o 2022 roas!.
N3 751 GonbHBIX )eHIMH 0110 459 (61,1%), myxuun 292 (38,9%). Cpennuii Bo3pacT COCTaBHII
25,0+1,5 ner. Ilopaxkenue npaBoit nonu neueHu 425 (56,5%), neoit nonu 251 (33,4%), 06e gomm 75
(10,1%). Y 13 GOJIBHBIX OTMEYEHBI METACTA3bI B JIETKKE, Y 8 B FTOJOBHON MO3T, Y OJIHOW METaCTa3bl
B IIPaBbIil JKeTyA0UeK cepAla u jerkue. Takke y 0JHOro 60JIbHOTO OTMEUANIOCh PEAKOE COUeTaHHue
ATHBEOKOKKO3a ¢ dXMHOKOKKO30M. [lo kmaccudukammu BO3 45-48% ¢ P3-P4 u 52-55% c P1-P2.
Ymepro 16 (2,15%) 60apHBIX TIOCTIE ONEPATUBHBIX BMEIIATEILCTB.

Pe3yabTatsl. 13 751 GOIBHBIX aIbBEOKOKKO30M ITEYCHHU, PAIUKATIBHBIE OTICPAIIH BHIITOIHEHBI Y
570 (54,4%), nannuatusuble y 181 (24,5%), a 22 G0NbHBIX HY)XIAIOTCA B ayTOTPAHCIUIAHTALUU U
TpaHCIUIAaHTAIlMM Te4YeHH. Bce BO3HUKIIME OCIOXKHEHHS TIOCTEe paJAUKAIbHBIX —OIepaliu
pacnpenenwin o kiaaccudukamuu Clavien-Dindo. Haubonbinyto rpymmy cocraBuim GonbHbie |l
crenenn u lll-a cTenmeHu, KOTOpPHIM B JICUEHHHM OCIIOKHEHHH IIOCJIE OMNEparuu TPeOOBAINUCH
TpaHdy3uu, pexe ormeuana |V-a u 1V-b —Heq0CTaTOYHOCTH OJJHOTO OpraHa WM MoJMopranHas u V
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cTereHb coctaBmia 14,2% w3 dYuciia BCeX BO3HUKIIMX OCIOXKEHCHHH. A OONBHBIM, ITOCIC
NaJUTMATUBHBIX OTIEPaIMidi MBI OCJIOKHEHHS paccMOoTpeiu coriacHo kiaccudukaruu Clavien-Dindo,
rae 6oubIoi npoueHt 0bu1 111a crenenu u IV crenenn, V cocraBuia 15,3%.

3akJj04eHue: pe3yybTaThl OMIEPATUBHOTO JICUSHUS MTOKA3aJIH, YTO YHCIIO OCTYIMHBIIUX OOTBHBIX
ATbBEOKOKKO30M C KaXKIbIM TOJIOM pacTeT W Ha 0a3e OAHOW KIMHUKH IMOKa3aHO OOJIBIIOE YUCIIO
HaOmroneHnii. BrInonHeHHWE paguKadbHBIX ONEpalii MPH aJbBEOKOKKO3€ I€YEHH XOTS U
MPEACTABIISIIOT CIIOKHOCTH, HO TP CBOEBPEMEHHOM JIMarHOCTHKE, KOTa HET OCIIOKEHEHUH MOYXKHO
JOOUTBCS  TOJIOKHUTEIBHBIX  pe3yiabTaToB. [lamimaTtuBHBIE oOmMepalid B KOMOWHAIMU C
XUMHUOTEpAINHEH aTbOSHIa30JI0M OIIPABIAHO.

KiroueBble ¢JIoBa: abBEOKOKKO3, ONEPAIIHH, JETATLHOCTD.

DELAYED SURGICAL TREATMENT OF A CE1 LUNG CYST
RESULTING IN PERICYSTECTOMY OF CE4 CYST
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Introduction. Lung is the second most common localization of Cystic Echinococcosis (CE) [1,2].
Surgery is the primary treatment, with a minor role for medical therapy. Delayed diagnosis and
treatment may have important consequences [3,4]. We present a case of lung CE in which the delayed
surgical treatment due to COVID epidemic led to a CE4 cyst requiring pericystectomy.

Case presentation. The patient, a 36 y.0. Ghanaian man, was admitted to the E.D. in December
2019, following a car accident. A CT scan showed a 11x7 cm cystic lesion located in the superior
lobe of the right lung. Serology for E. granulosus tested positive and diagnosis of lung CE was made.
Medical therapy was started with albendazole (ABZ), since the COVID-19 epidemic made surgery
unavailable. After two episodes of vomica (February 2020 and April 2021), lung CT scan showed
major changes in cyst appearance (wall thickening, liquid portion and wavy lines inside the cavity).
The patient was operated on (pericystectomy) only in May 2022, after several episodes of
haemoptysis. Post-operative course was free of complication. ABZ was suspended in October 2022,
6 months after surgery.

Discussion. Treatment recommendations for lung CE suggest surgery for active and transitional
cysts larger than 5 cm or for complicated cysts of any stage [2,5,6]. Our patient received ABZ while
waiting for surgery, eventually requiring more aggressive pericystectomy instead of the commonly
performed endocystectomy. While ABZ is not indicated in large pulmonary cysts due to the risk of
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rupture, all surgical interventions on the cyst require the use of a one-month course of ABZ as a
prophylactic measure [7,8].

Conclusion. The forced delay in surgical treatment of the lung cyst caused a shift in cyst stage due
to medical treatment (from CE1 to CE4). This is commonly seen in the liver, but rarely in the lung,
as lung cysts are normally operated on when they are CE1 or CE3a [9,10].
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AND ITS ROLE IN PREOPERATIVE EVALUATION AND INTRAOPERATIVE
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Background. Accurate assessment of vascular invasion in the reserved liver is crucial for ex-vivo
liver resection and autotransplantation (ELRA), being helpful to determine whether to implement
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ELRA and how to design intraoperative vascular reconstruction. This study aimed to propose a
classification of vascular invasion and further elaborate on its significance for preoperative
assessment and intraoperative reconstruction.

Methods. It falls into a retrospective case series covering 114 patients with hepatic alveolar
echinococcosis undergoing ELRA between August 2010 and October 2021, whose characteristics of
portal, inferior vena cava, and hepatic venous invasion were retrospectively reviewed and classified.
The reconstructive modalities corresponding to vascular typing and the surgical indications of ELRA
were in turn proposed tentatively.

Results. Portal vein, inferior vena cava, hepatic vein and their collateral circulation are divided
into type PO-P3, A; 10-13, B and HO-H5, C respectively. Corresponding intraoperative vascular
reconstruction strategies were proposed based on this classification, and the indications for ELRA
were summarized.

Conclusions. Classification of vascular invasion may help anatomical understanding, and the
corresponding revascularization modality and surgical indications proposed may help surgical
decision-making and standardize the approach.

Key words: surgical indications ; ex vivo liver resection and autotransplantation ; end-stage

hepatic alveolar echinococcosis ; vascular invasion ; classification of vascular.

NEW CLASSIFICATION OF ALVEOLAR ECHINOCOCCOSIS AS THE BASE
OF ANEW STRATEGY REGARDING THE USE OF TRANSPLANT
TECHNOLOGIES IN THE LIVER SURGERY
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Aim of study. To improve the results of treatment of patients with hepatic alveolar echinococcosis
(HAE) by developing and introducing into clinical practice a new classification of the disease, which
determines the treatment strategy with all available treatment options, including transplant
technologies.

Material and methods. A total of 942 patients with HAE in three high-volume centers (1-3) with
liver transplantation programs and one non-transplant center (4) were included in the study.

Results and discussion. A total of 505 (89.4%) out of 565 patients in the non-transplant center
were operated. Radical (RO) liver surgery was possible in 76.5% cases, R1-2 procedures were
performed in 19.9% and exploratory laparotomy in 3.6% patients. Radical (R0O) hepatectomies and
liver transplantation were performed in 366 (97.1%) out of 377 patients by a single protocol in three
liver transplant centers (1-3). Patients with HAE were divided into the following groups according
proposed new classification of HAE. “Resectable” HAE has a local primary focus, where it is possible
to perform traditional liver surgery without vascular reconstruction. In this case, distant metastases
that do not determine the severity of the condition may be present, as is moderate fibrosis (F 0-3). In
this group there were 99 patients who underwent hepatectomies without vascular reconstruction.
“Borderline resectable” HAE has occurred with a spread involving the main vessels of the liver and
(or) the inferior vena cava, but there is a sufficient volume of unaffected parenchyma to satisfy
metabolic needs. There may be clinically insignificant metastases and minor fibrosis (F 0-2). In
borderline-resectable group there were 178 patients. Hepatectomies were performed in combination
with vascular reconstructions including cases of normo- or hypothermic total vascular exclusion in
vivo or ex vivo. “Non-resectable” HAE is a spread with damage to a critical volume of the
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parenchyma, and (or) the invasion of vascular structures, making their reconstruction impossible, and
(or) cirrhosis of the FLR in the case of resectable metastases. In 89 patients, the lesion was defining
as non-resectable. The non-alternative method of treatment in this group was liver transplantation.
“Incurable” HAE: 11 (2.9%) patients with non-resectable metastases which determined the severity
of the condition and made no sense of radical liver surgery were considered incurable. Palliative
measures were carried out by such patients. Previously performed non-radical interventions in 43.0%
of patients were associated with severe complications (Clavien—Dindo I111-V) developed after radical
hepatectomies and transplantations. Surgical strategy based on the new classification of HAE was
effective in 97.1% patients, RO-hepatectomies were performed in 100% cases.

Conclusion. Routing patients according to the new classification of hepatic alveolar
echinococcosis will improve the treatment results by avoiding non-radical surgery associated with
the development of complications after further radical surgical treatment.
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AKTYyaJIbHOCTh. DXHHOKOKKO3, BBI3bIBAEMBI MeTalectogaMu poja Echinococcus, ssisercs
XPOHUYECKHUM 3200JIeBaHHEM, KOTOPOE SIBJISIETCS OJTHUM U3 HanboJee paclpoCTPaHEHHBIX 300HO30B
Bo BceM wmupe [1]. Ilpy SXMHOKOKKO3€ KHCTBI MOTYT BO3HHMKATh IPAKTUYECKH B JIFOOOM
aHatomudeckoMm mecrte, xotsa nedeHb (70-80%) u merkue (10-30%) sBisroTcst Hambosee 4acTto
MOpakKaeMbIMH OpraHaMH, 3a KOTOPBIMH clienytoT apyrue obmactu tema (10-15%) [2]. Xots
OMMCaHBbI CIIy4al 3XMHOKOKKOBBIX KUCT C MHOKECTBEHHBIM MOPAXXEHUEM OPTIaHOB, HAM HE yAaJIOCh
HaWTU aJeKBaTHOE OMpeIeNieHne MYJIbTHBUCIIEPATHFHOTO YXUHOKOKKO3a B JuTeparype. Ho MHorme
aBTOPbl OMPENENSAIOT TMOHATHE MYJbTUBUCLUEPAIBHOTO 53XMHOKOKKO3a KaK OJIHOBPEMEHHYIO
JIOKAJTH3AIMI0 9XHHOKOKKOBBIX KUCT OoJtee yeM B oHOM oprane [3]. Ciydan MyJIbTHBHCIIEPATEHOTO
9XMHOKOKKO3a C aTUIUYHOMN JIOKaIU3alueld 04eHb PEeJIKH, HO MOTYT UMETh TSLKEJIbIe OCIEICTBUS U
Jla’ke MPUBECTH K JIETaJIbHOMY UCXOJy. DTO cepbe3Has mpoliema o0IeCTBEHHOTO 3/JpaBOOXPaHEHUS
¥ SKOHOMHYecKoe OpeMsi, 0cOOEHHO B CKOTOBOAUECKUX paiioHax KeIpreizckoii Pecyomuku.

Heapr wuccaemoBanus. OO0OOIMTL, WMEIOIIUECS HAa CETOAHSAIIHMA JIeHh B HalmoHalTbHOM
xupypruueckom 1entpe M3 KP panHbie 1o AMarHOCTUKE U JIEYEHUIO MYJIBbTHUBUCLEPAIBHOTO
IXMHOKOKKO3a.
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SURGERY

Marepuansl u Metoabl. VccienoBanue nposeaeHo B HalmoHaabHOM XHpPYyprudyeckoM HEHTpe
M3 KP, npoananu3upoBaHnsl gannbie 3a 10 er. 3a 3TOT nepuo BeIsIBICHO 84 cimydast 3a00JIeBaHUS
MYJIbTUBUCLIEPATIBHBIM 3XUHOKOKKO30M.

Pe3yabTartel. Pacnipenenenue no noiy mnokassiBaet, uto 38,09% (32 manmenTa) ObUIH )KEHCKOTO U
61,9% (52 nauuenTa) myxckoro noja. Bo3zpacTHas pacnpocTpaHEHHOCTh dXHMHOKOKKOBBIX KHCT Y
ManMeHToB coctaBuia oT 16 1o 80 jert, ¢ MMKoM 3a00J1€BaEMOCTH y MAIIUEHTOB B Bo3pacte oT 16 10 60
net. ManeHbKUii IPOLIEHT BCTPEYaeTcs y AeTel U MOKUIIbIX MalMeHTOB. UTo KacaeTcs pacnpeaeeHus
MAIMEHTOB TI0 MECTOXHUTEIbCTBY, 57 O0NBHBIX (67,58%) MPOXKUBAIM B CELCKOM MECTHOCTH, B TO
BpeMmsi, Kak Toibko 27 OonbHBIX (32,14%) npoxkuBanu B ropoae. [Ipodeccnonanbuas AedaTenbHOCTD
MAI[UEHTOB BAXXHBIM 3JIEMEHT B SMIHIEMHUOJOIMHM MYJIbTUBUCLEPAIBHOTO ASXMHOKOKKO3a. boiee
BBICOKUH MPOLIEHT MalMEHTOB C SXMHOKOKKOBBIMU Kuctamu (60,71%) y KMBOTHOBOJIOB, MSICHUKOB,
BETEPHHAPOB, KOXKEBHHKOB, OXOTHHKOB, JPECCUPOBIIMKOB coOak. PacmpeneneHue OONBHBIX MO
BOBJICYCHHOCTH OPTraHOB MPEJCTAaBICHO B Ta0I. 1.

Tab6u. 1 — Pacnupeaenenue 60JIbHBIX 0 BOBJICUYEHHOCTH OPraHOB

Bog.iieuenne opranos KoanyecTBo manmueHToB
MIPaBoOE JIETKOE + NICUYCHb 20
JIEBOE JIETKOE + ITeYeHb 22
IIPABOE JIETKOE +IICBOE JICTKOE 26

IIPaBOE JIETKOE + JIEBOE JIETKOE + IIEYCHb

JIEBOE JIETKOE + CEJIE3EHKA

MPaBoE JIETKOE + rOJI0BHOM MO3T

JIEBOE JIETKOE + TOJTOBHOM MO3T

IIEYECHb+ CEIE3€HKA + MO DKEIYI0OYHAs JKelle3a
MpaBoe JErkoe + JeBOe JIETKOE + MEYEHb + CeJIE3CHKa
MPaBoE JIETKOE + JIEBOE JIETKOE + rOJIOBHON MO3r
CPYAHOU OT/EJ a0pThI + MEUEHb + cele3eHKa + MOYKU

A R )

OOcy:xaenne. YUuTbiBas OTHOCUTENIBHO YacCTyI0 PacHpOCTPAaHEHHOCTb MYJIbTHUBUCLEPAIBLHOTO
HXWHOKOKKO3a, OOHapyXeHHE XMHOKOKKO3a B OJIHOM OpraHe BJeueT 3a COOOW MOMCK APYrux
JIOKaJIM3alMi 3XMHOKOKKOBBIX KHCT, 110 KpaiiHel Mepe, BHYTpH OpIoIIHOM U rpyaHoi nosoctu. Ha
OCHOBAHUM JIMTEPATYpPHBIX JAHHBIX M JUYHBIX HaXOAOK MBI IIPEJIaraéM ajlropuTM JUarHOCTHKHU
MYJIbTUBUCLIEPATIBHOTO 3XMHOKOKKO03a C MOPaK€HUEM T'PYJIHOT0 M a0JOMUHAIBHOTO MOJIOCTEH: OT
IPYIHON KJIETKH K KHUBOTY (aJIropuT™M 1); OT ®KHBOTA K TPYAHOM KIIeTKe (aIropuT™m 2).
MenukaMeHTO3HOEe JiedeHHe (XUMUoTepanusi) OeH3MMHIA30JI0N0J00HBIMU IpenaparaMu HMEET
MIOKa3aHUs NPU MYJIBTUBHCLEPAIBHOM SXMHOKOKKO3€ IEPUONEPALMOHHO WIM MEXIY CEpUSMU
ornepainuili. Xupypruueckoe jJeueHue MyJbTUBUCLEPATIbHBIX 04aroB MOXET ObITh OJHOBPEMEHHBIM
WINA TIOCJIEeIOBATENIbHBIM (OTAETIbHBIE ONepaTHBHbIE BMelIaTenbcTBa). OMHOBpEMEHHAs oOlepanus
JOCTUraeTcs C MOMOILBIO OOINEro XUPYypruyeckoro A0CTyna (€ciau KHUCThI PACHOJIOKEHBI OJIM3KO
APYT K APYTY) WIH C TIOMOUIBIO OTAEIbHBIX XUPYPTHUECKUX JOCTYIOB (€CIIN KUCTHI PaCIIOIOKEHBI B
pasHbIX opraHax). B Hamem HccleIOBaHWM, OJHOBPEMEHHAas oOmepanus uepe3 OOmIHif
XUPYPTUYECKUN JOCTYI NMPHUMEHSJICS y LIECTH MalUeHTOB (CIpaBa TOPAKOTOMHS M (PPEHOTOMHS
CIpaBa — 5; IEBOCTOPOHHSS TOPAKOTOMUS U ppeHoToMus cieBa — 1). OTHOBPEMEHHBIH JOCTYII uepe3
paszenbHbIe XUPYPruUecKrue pa3pesbl IPUMEHSIICA Y IBYX OOJIbHBIX (OHOBPEMEHHAs IBYCTOPOHHSA
TOpPaKOTOMUSI — 1; ClIeBa TOPaKOTOMUS U CpEIMHHAS JTarapoToMusi — 1), y 76 OOIBHBIX TPUMEHSITICH
nocjeioBaTelbHbIe XMPYPruyeckue BMEIaTeabCTBa (cepuu onepanuu). YTo kacaeTcs onpeaeneHus
MOpSAJIKAa OINEpaTUBHBIX BMENIATEILCTB IPU MYJIbTUBHUCIEPATHHOM 3XMHOKOKKO3€, TO OH
ONpEAEIAICS HECKOJIBKMMHU NIpUOpUTETaMU. B mepByro odepenab XHUPYPrUYECKOE JIEUEHHUE
OCJIOKHEHHBIX KUCT (MH(EKLKs, CBUIL, KPOBOU3IMSIHNAE) HE3aBUCUMO OT UX JIOKAIM3alUU, BTOPBIM
IIPUOPUTETOM SIBIISUIMCH HEOCIOXKHEHHBIE KUCTHI € JIOKAJIM3allMed B IPyIHOM MOJIOCTH, IOTOMY UYTO
mr006as 001as aHeCTe3Usl MOKET IIPUBECTH K Pa3phIBY 9XMHOKOKKOBBIX KHCT C BTOPUYHBIM JIETOYHBIM
uHpekpoBanueM. Hakonen, TpeTuil mpuopuTeT — pasMep KUCTHI, 00jiee KPyIHbIe KUCTHI OyayT
yJlaJIeHbl paHblle, 4eM Oosiee MeJKue.
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3akiaioyenune.  Busyanuzauus ~— uMmeeT — pelnaromiee  3Hau€HUE  JUIL  TUArHOCTHKHU
MYJIbTHBHCLEPATHHOTO SXMHOKOKKO32, OCOOEHHO B CIy4asX aTUNUYHOM Jjokanu3auuu. I1o
CPaBHEHHUIO C MOHOBHUCHEPAJIbHBIM 3XHWHOKOKKO30M CHUMITOMAaTHKa BbIpak€Ha CHJIbHEEe H3-3a
MOpa)KEHUSI HECKOJIBKUX OPraHOB. XUMHUOTEpaIusi 0EH3MMH1a30JI0TI0A00HBIMU TTPEriapaTaMi UMEeT
xopowuii  3Q¢eKkT npu  MYJIbTUBHCLIEPAIBHOM 3XWHOKOKKO3€ TIPH HCIOJb30BAHUH  €T0
[IEPUOIIEPALIMOHHO U MEXAYy cepusiMu omnepauuil. Ilpu onpeneneHun mnopsjaka Xupyprudeckux
BMEUIATENLCTB MPU MYJIbTUBUCHEPATLHOM HSXMHOKOKKO3€ HEOOXOJUMO YYUTHIBATH HAIUYUE
OCJIO’KHEHUH, JIOKAIU3ALMIO KUCT B TPYAHON MIOJIOCTU U pa3Mep KUCTHI.
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Background. Patients with extensive hepatic alveolar echinococcosis might require ex vivo liver
resection and autotransplantation to remove the lesion. Patients with extensive vascular invasion will
need reconstruction, but the selection of the proper graft is complicated. This study aimed to
investigate the effectiveness and adverse events of using the ligamentum teres hepatis as a vascular
replacement graft in ex vivo liver resection and autotransplantation.

Methods. This was a retrospective case series of patients with hepatic alveolar echinococcosis
who underwent ex vivo liver resection and autotransplantation between August 2010 and October
2018 and in whom the ligamentum teres hepatis was used to repair the remnant liver. The operative
outcomes, recurrence, and survival were examined.

Results. Twenty-four patients were included (10 men, 14 women). The anhepatic period was 290
to 672 minutes (median of 450 minutes). The ratio of the remnant liver volume to the standard liver
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volume was 0.43 to 0.97 (median of 0.71). The blood loss was 1,000 (500e5,000) mL. The
postoperative hospital stay was 23 (1e85) days. Of the 24 patients, 3 died after the operation, but
those deaths were unrelated to liver vascular complications.

Conclusion. The ligamentum teres hepatis could be used as a vascular replacement graft in ex vivo
liver resection and autotransplantation. It has the advantages of convenient specimen extraction, no
donor site injury, and no immunological rejection, which has promising clinical application prospects.

Key words: ligamentum teres hepatis,ex vivo liver resection, autotransplantation.

COLLATERAL CIRCULATION CAUSED BY END-STAGE
HEPATIC ALVEOLAR ECHINOCOCCOSIS

Tiemin Jiang, Tuerganaili Aji,Bo Ran, Qiang Guo, Ruiging Zhang,
AyifuhanAhan, AbuduainiAbulizi, TalaitiTuergan, Yingmei Shao, Hao Wen

State Key Laboratory of Pathogenesis,
Prevention and Management of High Incidence Diseases in Central Asia,
The First Clinical Medical College of Xinjiang Medical University, Urumgqi, China.

E-mail: dr.wenhao@163.com

Background. Hepatic alveolar echinococcosis(HAE), as a benign parasitic disease with malignant
infiltrative activity, grows slowly in the liver, allowing sufficient time for collateral vessels to emerge
in the process of vascular occlusion.

Methods. The portal vein (PV), hepatic vein and hepatic artery were observed by enhanced CT
and the inferior vena cava (IVC) by angiography, respectively. Analysis of the anatomical
characteristics of the collateral vessels helped to look into the pattern and characteristics of vascular
collateralization caused by this specific etiology.

Results: 33, 5, 12 and 1 patients were included in the formation of collateral vessels in PV, hepatic
vein, IVC and hepatic artery, respectively. PV collateral vessels were divided into two categories
according to different pathways: type I. portal -portal venous pathway(13 cases) and type Il:type |
incorporates a portal-systemic circulation pathway (20 cases) . Hepatic vein (HV) collateral vessels
fell into short hepatic veins. The patients with IVVC collateral presented with both vertebral and lumbar
venous varices. Hepatic artery collateral vessels emanating from the celiac trunk maintains blood
supply to the healthy side of the liver.

Conclusions. Due to its special biological nature, HAE exhibited unique collateral vessels that
were rarely seen in other diseases. An in-depth study would be of great help to improve our
understanding related to the process of collateral vessel formation due to intrahepatic lesions and its
comorbidity, in addition to providing new ideas for the surgical treatment of end-stage HAE.

Key words: collateral circulation, hepatic alveolar echinococcosis, end-stage, portal vein
cavernous degeneration.

RECONSTRUCTION OF HEPATIC VENOUS OUTFLOW AND MANAGEMENT
OF ITS COMPLICATIONS USING EX VIVO LIVER RESECTION AND
AUTOTRANSPLANTATION: A SINGLE-CENTER EXPERIENCE

Tiemin Jiang', Tuerganaili Ajit, Zongding Wang?, Bo Ran?, Qiang Guo?,
Ruiging Zhang?, Talaiti Tuergan?, Kai Zhong?!, Yingmei Shao*, Hao Wen!

IState Key Laboratory of Pathogenesis, Prevention and Management of High Incidence Diseases in
Central Asia, The First Clinical Medical College of Xinjiang Medical University, Urumqi, China;
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*Corresponding authors: Yingmei Shao, Department of Hepatobiliary & Hydatid Diseases,
Digestive & Vascular Surgery Center, the First Affiliated Hospital of Xinjiang Medical University,
Urumgqi 830054, China; E-mail: syingmeil@163.com

Background. This study was designed to investigate the techniques of hepatic venous outflow
reconstruction and the management of its complications using ex vivo liver resection and
autotransplantation (ELRA).

Methods. Being a retrospective case series covering 84 patients who underwent hepatic venous
outflow reconstruction during ELRA from January 2016 to October 2020, 11 cases of postoperative
hepatic venous outflow obstruction (HVOO), whose surgery details were described and survival rates
analyzed.

Results. A total of the 84 alveolar Echinococcosis (AE) series was no intraoperative death. The
30-day mortality was 5.95% (5 /84). The most common postoperative complication was pleural
effusion in 21 cases (25%). HVOO occurred in 11 cases, one of them died of liver failure, and the
other 10 patients underwent interventional revascularization with good results. There was no
significant difference in survival between patients with successful interventional revascularization
due to HVOO and patients without HVOO (P > 0.05).

Conclusions. Individualized and well design reconstruction of hepatic vein can be considered as
a key procedure to reduce the complications of HVOO in ELRA. Once HVOO occurs, emergent
management must be performed immediately before liver dysfunction. Interventional
revascularization showed an effective approach, though the more clinical cases need to be evaluated.

Key words: complications, ex vivo liver resection and autotransplantation, hepatic venous
outflow, outflow obstruction, transplantation.

RECONSTRUCTION OF INFERIOR VENA CAVA IN EX-VIVO
LIVER RESECTION AND AUTO-TRANSPLANTATION

Yusufukadier-Maimaitinijiati'-?, Jiahong Dong?, Hao Wen?
1School of Clinical Medicine, Medical College of Tsinghua University, Beijing 100084, China
2Department of Hepatobiliary Surgery, The First Affiliated Hospital of Xinjiang Medical
University, Urumgi 830011, Xinjiang Uyghur Autonomous Region, China.

E-mail: surgeon0309@126.com

Background. Hepatic alveolar echinococcosis (AE) is most commonly found in retrohepatic
inferior vena cava (RHIVC). Ex-vivo liver resection and auto-transplantation (ELRA) can better
realize the radical resection of end-stage hepatic AE with severely compromised hepato-caval
confluences, and the reconstruction of the affected vessels. Currently, there is a scarcity of
information regarding RHIVC reconstruction in ELRA.

Objective. To propose reasonable RHICV reconstruction strategies for ex-vivo liver resection and
auto-transplantation.

Methods. We retrospectively summarized the clinical data of 114 patients diagnosed with hepatic
AE who treated by ELRA in our department. Totally 114 patients were divided into the three groups
according to the different reconstruction methods of RHIVC, including group A with original RHIVC
being repaired and reconstructed (n = 64), group B with RHIVC being replaced (n = 43), and group
C with RHIVC being resected without reconstruction (n = 7). The clinical data of patients, including
the operation time, anhepatic phase, intraoperative blood loss, complications and postoperative
hospital stay, were analyzed and the patients were routinely followed up. The normally distributed
continuous variables were expressed as means + SD, whereas the abnormally distributed ones were
expressed as median and analyzed by ANOVA. Survival curve was plotted by the Kaplan—Meier
method.
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Results. All patients were routinely followed up for a median duration of 52 (range, 12-125)
months. The 30 d mortality rate was 7.0% (8/114) and 7 patients died within 90 d. Among all the
subjects, the inferior vena cava (IVC)-related complication rates were 17.5% (11/63) in group A and
16.3% (7/43) in group B. IVVC stenosis was found in 12 patients (10.5%), while thrombus was formed
in 6 patients (5.3%). Twenty-two patients had grade I11 or higher complications, with the complication
rates being 17.2%, 16.3% and 57.1%, in the three groups, respectively. The average operation time
was 16.7 = 2.9 h for group A, 15.5+ 3.1 h for group B and 16.9 + 4.1 h for group C, and the average
anhepatic phase was 418.4 + 108.3 min, 383.9 + 117.0 min, and 337.4 + 108.7 min in groups A, B
and C. The average postoperative hospital stay in the three groups was 32.3 + 19.8 d, 26.7 + 18.2 d,
and 51.3 £ 29.4 d (P = 0.03), respectively. The survival rates of group A and group B were quite
close, while that of group C was lower, but the differences were not statistically significant (P = 0.81).

Conclusion: ELRA can be considered as a safe and feasible option for end-stage hepatic AE
patients with RHIVC infiltration. The RHIVC reconstruction methods should be selected
appropriately depending on the defect degree of AE lesions in IVC lumen. The RHIVC resection
without any reconstruction method should be considered with caution.

Key Words: alveolar echinococcosis, ex-vivo liver resection, liver transplantation, inferior vena
cava.
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HLA-POLYMORPHISMS INFLUENCING DISEASE CHARACTERISTICS
AND OUTCOME IN PATIENTS WITH ALVEOLAR ECHINOCOCCOSIS

Peters, Jiang, Burkert, Griiner
University Hospital of Ulm,
Department of Internal Medicine III,
Division of Infectious Diseases

Relevance. This study aims to identify HLA-haplotypes which predispose to extensive disease at
first presentation (PNM stage 1V) as well as a progressive and stable course of disease respectively.

Methods. We performed a case-control-study analysing the HLA-A, -B, -C, -DRB1, -DQB1 and
-DPBI -polymorphisms of 173 patients with probable or confirmed AE and a follow-up of at least
2 years.

Results. Patients with HLA-C6 had lower odds (OR=0.31, 95%CI=0.12-0.79, p=0.010) for an
extensive disease and patients with HLA-A1 had higher odds for a large lesion (>100mm) at first
presentation (OR=3.0, 95%CI=1.3-6.9, p=0.008). Patients with HLA-DRB1*7 were more likely to
develop disease progression (OR=2.99, 95%CI 1.12-7.98, p=0.024). On the other hand, HLA-A2
increased the odds of stable disease without needing medical treatment (OR=3.07, 95%CI=1.07-8.83,
p=0.031).

Discussion. These results indicate that HLA-polymorphisms influence the course of disease in AE
patients. Previously, Godot et al. [1] reported HLA B8, DR3, DQ2 and Eiermann et al. [2] HLA-
DQBI1*02 to be associated with more severe forms of AE.

HEPATIC MACROPHAGES: KEY PLAYERS IN THE ESTABLISHMENT
AND GROWTH OF HYDATID CYSTS IN THE LIVER DURING E
CHINOCOCCUS GRANULOSUS SENSU STRICTO INFECTION

Hui Wang!23, Chuanshan Zhang22, Mingkun Wang?, Qian Yu?, Hao Wen'?
IState Key Laboratory of Pathogenesis, Prevention and Treatment of High Incidence Diseases
in Central Asia, The First Affiliated Hospital of Xinjiang Medical University,
Urumagi, Xinjiang, China
?Basic Medical College, Xinjiang Medical University, Urumgi, Xinjiang, China
$Xinjiang Key Laboratory of Echinococcosis, Clinical Medicine Institute,

The First Affiliated Hospital of Xinjiang Medical University, and WHO Collaborating Centre
on Prevention and Case Management of Echinococcosis, Urumqi, Xinjiang, China

Hui Wang, Dr., E-mail: wangh0923@126.com

Relevance. Echinococcus granulosus sensu lato (E. granulosus s.l.) larvae, which form hydatid
cysts, are the causative agent of cystic echinococcosis (CE). The larvae predominantly dwell in the
liver and grow like a unilocular bladder that is usually characterized by mild local inflammation -],
Macrophages constitute the main cellular component of the liver and play a central role in controlling
the progression of inflammation and liver fibrosis [*). However, the role of hepatic macrophages in
the establishment and chronicity of infection with E. granulosus s.l. larvae has not been fully
elucidated.

Materials and methods. We investigated the heterogeneity characteristics and functions of
hepatic macrophages in CE patients and Echinococcus granulosus sensu stricto (E. granulosus s.s.)-
infected mice at different infection stages.

Results. We showed that hepatic macrophages predominantly with an anti-inflammatory
phenotype were involved in the tight control of liver inflammation in both CE patients with active
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cysts and E. granulosus s.s.-infected mice at the late stage to favor persistent infection. Notably, we
found that the pool of hepatic macrophages expanded dramatically by attracting massive amounts of
monocyte-derived macrophages (CD11b" F4/80"™ MoMFs) to the infection site that preferentially
polarized toward a proinflammatory phenotype (iNOS™) to eliminate parasites at the early stage of
infection and then polarized toward an anti-inflammatory phenotype (CD206") to favor persistent
infection at the later stage. Depletion of hepatic macrophages promoted E. granulosus s.s. larvae
establishment and growth in the liver by inhibiting CD4* T cell infiltration and liver fibrosis in the
mouse model.

Conclusion. hese findings demonstrate that hepatic macrophages play a vital role in the
pathogenesis of CE, contributing to a better understanding of the local inflammatory responses in CE
and possibly facilitating the design of novel therapeutic approaches for CE by targeting hepatic
macrophages.
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UPREGULATION OF LAG3 MODULATES THE IMMUNE IMBALANCE OF CD4*
T-CELL SUBSETS AND EXACERBATES DISEASE PROGRESSION IN PATIENTS
WITH ALVEOLAR ECHINOCOCCOSIS AND A MOUSE MODEL

Chuanshan Zhang'?3, Hui Wang'23, Jing Li? ,Dewei Li'?,
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Relevance. Infection with the cestode Echinococcus multilocularis (E. multilocularis) causes
alveolar echinococcosis (AE), a tumor-like disease predominantly affecting the liver but able to
spread to any organt™l. T cells develop functional defects during chronic E. multilocularis infection,
mostly due to upregulation of inhibitory receptors such as T-cell immunoreceptor with
immunoglobulin and immunoreceptor tyrosine-based inhibitory motif domains (TIGIT) and
programmed death-1 (PD-1)P1. However, the role of lymphocyte activation gene-3 (LAG3), an
inhibitory receptor, in AE infection remains to be determined.

Materials, methods and Results. Here, we discovered that high expression of LAG3 was mainly
found in CD4" T cells and induced regulatory T cells (iTregs) in close liver tissue (CLT) from AE
patients. In a mouse model of E. multilocularis infection, LAG3 expression was predominantly found
in T helper 2 (Th2) and Treg subsets, which secreted significantly more IL-4 and IL-10, resulting in
host immune tolerance and disease progression at a late stage. Furthermore, LAG3 deficiency was
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found to drive the development of effector memory CD4" T cells and enhance the type 1 CD4" T-cell
immune response, thus inhibiting metacestode growth in vivo. In addition, CD4" T cells from LAG3-
deficient mice produced more IFN-y and less IL-4 when stimulated by E. multilocularis protoscoleces
(EmP) antigen in vitro. Finally, adoptive transfer experiments showed that LAG3-knockout (KO)
CD4* T cells were more likely to develop into Thl cells and less likely to develop into Tregs in
recipient mice.

Conclusion. Our work reveals that high expression of LAG3 accelerates AE disease progression
by modulating the immune imbalance of CD4" T-cell subsets. These findings may provide a novel
immunotherapeutic strategy against E. multilocularis infection.
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EFFECTS OF MANAGEMENT OF INFECTION SOURCE
OF ECHINOCOCCOSISI, XINJIANG UYGUR
AUTONOMOUS REGION OF CHINA

Adili Simayi
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Xinjiang, Urumgi, 830002

E-mail: adl1216@sina.com

Background. Echinococcosis is highly endemic in western and northern China. Xinjiang Uygur
Autonomous Region is one of the most serious prevalent area. Dogs are the primary infection source
for the transmission of echinococcosis to humans. A control and prevention campaign based on dog
management has been implemented in 2016. This study aims to evaluate the effects of dog
management on the infection rate of dogs.

Methods. Data of dog population, registration and de-worming of 81 hydatid counties in Xinjiang
Uygur Autonomous Region between 2016and 2022 were obtained from the annual prevention and
control report. Domestic dog fecal samples were collected from 81 hydatid counties in Xinjiang
Uygur Autonomous Region in 2016 to determine the infection of domestic dogs using coproantigen
enzyme-linked immunosorbent assay (ELISA). Data analysis was processed using SPSS statistics to
compare dog infection rate between 2016 and 2022 by chi-square test.

Results. In Xinjiang Uygur Autonomous Region domestic dog population has decreased from
511500 in 2016 to 313900 in 2022, while the registration rate has increased from 85% in 2016 to 98.3%
in 2022. Similarly,. Dog de-worming frequency has increased from 10 times per annum in 2016 to 11
times in 2022, indicating that approximately every dog was dewormed 34 day. A total of 112800 dog
fecal samples were collected for coproantigen ELISA assay. The dog infection rate was 2.02%
(649/32055) in 2016, which was significantly higher than 0.18% (147/80811) in 2022 (P < 0.05).

Conclusions. Increased dog registration, decreased dog population, and increased dog de-
worming frequency contributed to significantly decrease the dog infection rate in Xinjiang Uygur
Autonomous Region. Control and prevention campaign based on dog management could significantly
decrease dog infection with Echinococcus spp. in echinococcosis endemic areas.

Key words: Echinococcosis, dog management, dog infection, Xinjiang Uygur Autonomous
Region, China
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COMMITMENT TO THE CONCEPT OF COMMON HEALTH
IN SURVEILLANCE OF ECHINOCOCCOSIS IN KAZAKHSTAN
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The report will reflect retrospectively information on the epidemiological situation of
echinococcosis and infection rates of Echinococcus spp. among the population of Kazakhstan;
granularity will be given in the context of administrative territories, age and other epidemiological
characteristics, the state of the affected population at the current moment. The key principles of
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common health in the supervision of echinococcosis in the country, the interaction of medical and
non-medical organizations, the principles of preventive and anti-epidemic measures among decreed
population groups, methodological approaches to ensuring infectious safety during operations to
remove echinococcosis cysts will be highlighted. The results obtained are reflected in the master's
thesis for the specialty "Medical and preventive work".

EFFECTIVENESS OF ECHINOCOCCOSIS CONTROL ON EAST QINGHAI-TIBET
PLATEAU OF SICHUAN PROVINCE, CHINA: AN CRITICAL ASSESSMENT
AFTER 15 YEARS OF INTERVENTION

Wang Qian, Liao Sha, Zhang Guangjia, Yu Wenjie, He Wei,Wang Qi, Li Ruirui,
Yang Liu, Yao Renxin, Zhang Zhongshuang, Huang Yan
Sichuan Center For Disease Control And Prevention

Author introduction: Wang Qian, PhD, Msc, MD, Group Chief for cestode zoonoses. E-mail:
wangqian1967@163.com. Academic titles: 1. Member of Expert Committee on disease prevention
and control, National Health Commission of China. 2. Member of National Standards Committee on
parasitic diseases.

Relevance Echinococcosis is a major zoonosis of public health significance in west China. A
national control programme was initiated in 2006 in 10 counties on east Qinghai-Tibet plateau of
Sichuan Province, where the disease was prevalent. Totally 35 counties, where the population was
some 3 million, were included to the programme since 2012. The programme began with dog
deworming with praziquantel and surveillance, gradually it included health education, purchasing of
lungs and livers of livestock slaughtered, reduction of stray dogs, elimination of small mammals
around settlements, and most recently vaccination of sheep or goat were brought into the programme.

Materials And Methods Surveillance and human prevalence data from 2006 to 2021 were
accessed from Sichuan Provincial Center for Disease Prevention and Control. Dog Echinococcus spp.
infections were detected by copro-Elisa; human prevalence were obtained by yearly mass human
ultrasound screening with serology test confirmation according to WHO recommendations; livestock
cystic echinococcosis prevalence and small mammals alveolar echinococcosis prevalence were
calculate based on necropsy of livers and lungs, and confirmed with PCR. Descriptive and inference
statistical methods were used to analyze the data.

Results After many years of control, incident rate of human cases, dog infection rate, and livestock
disease rate decreased from 0.30%, 15.88%, and 8.05% in 2010 to 0.02%, 0.46%, and 1.07% in 2022,
respectively. However, there were some 60 new reported patients every year in the past 2 years, which
indicated ongoing transmission of the disease.

Conclusion It seems that the programme does make some progress, however, further researches
should be done to understand the reasons behind the ongoing transmission.
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NEGLECTED YET PERVASIVE: SHEDDING LIGHT ON ECHINOCOCCOSIS
AWARENESS IN KYRGYZSTAN AND PREVENTION CAPACITY
VIA CROSS-SECTIONAL STUDY FINDINGS

Vishniakov Dmitry?, Turdumambetova Mairamkul', Matkerimova Nazgul?,
Dzushupov Kenesh?, Sultanbaeva Zildiz?, Rafibekov Eldar?
YInternational Higher School of Medicine,
2Issyk-Kul Center for Disease Prevention and State Sanitary and Epidemiological Surveillance,
3].K. Akhunbaev Kyrgyz State Medical Academy

Presenter: Dmitry Vishniakov, MD, PhD, MPH, International Higher School of Medicine,
Department of Public Health, e-mail: vdv@ism.edu, vdv.vish@gmail.com

Introduction. Human cystic echinococcosis (CE) continues to present a significant public health
challenge in resource-restricted areas, particularly in Central Asia. Our study focused on assessing
disease awareness and provided information for evidence-based policies in future prevention efforts
in a highly endemic CE country, Kyrgyzstan(KR).

Methods. A cross-sectional study was conducted with 242 participants from Bishkek and Issyk-
Kul oblast and utilized survey data to analyze demographics, household information, CE-related
practices, and CE knowledge. Using propensity scores identified participants in high-risk
environments (HRE) and engaging in high-risk behaviors (HRB) linked to CE contracting.

Results. Out of 242 participants, 97 (40%) lived in HRE, with 53 (54.6%) engaging in HRB linked
to CE. Only 14 (6%) followed all preventive measures, while 136 (56%) followed some, and 106
(44%) practiced HRB. 237(97.5%) of participants had heard about CE, but only 14 (6%) identified
all transmission routes, and 154(63.4%) were unaware of dog contact as a route. Education reduced
HRB risk (OR=0.5, 95% C1=0.23, 0.80).

Conclusion. The study's main findings are alarming. Most participants lacked complete
knowledge about the disease and engaged in risky behavior. Urgent prevention programs targeting
CE awareness in the KR population are crucial to addressing challenges posed by nomadic habits
within the population.

VACCINATION AGAINST CYSTIC ECHINOCOCCOSIS:
PRODUCTION OF THE EG95 VACCINE AS A BACTERIN

Charles Gauci,! David Jenkins? and Marshall Lightowlers?
tUniversity of Melbourne
2Charles Sturt University, Australia;

E-mail: marshall@unimelb.edu.au

The EG95 vaccine provides a high level of protection against cystic echinococcosis in animal
hosts. The vaccine is now manufactured and is a licensed product in China (Chongquing Auleon
Biologicals), Argentina (Tecnovax) and Morocco (MCI Sante Animale) and is also registered for use
in several other countries. The vaccine is in practical use in China and in Argentina. The current
commercial vaccine is produced from Escherichia coli containing a plasmid which directs expression
of the EG95 protein. Following fermentation the bacteria expressing EG95 are disrupted and
centrifuged. Much of the EG95 protein is contained in insoluble inclusion bodies. These are processed
and finally solubilized using urea. The process requires manipulation of the product in order to
complete the isolation of the vaccine components.

A slight modification to the cDNA encoding the EG95 protein was found to lead to a substantial
increase in soluble EG95 in bacterial lysates. We tested the clarified lysate as a crude bacterin vaccine
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[1] in thirty merino-cross lambs. Vaccinated animals received 2 subcutaneous immunizations 4 weeks
apart in the neck with vaccines comprising 1mg Quil A adjuvant (Brenntag Biosector A/D, Denmark)
together with either 50 pg affinity purified EG95SNC protein or the same quantity of EG9SNC as
part of the total soluble E. coli protein (bacterin). The control group received no vaccination. Two
weeks after the second vaccinations, each lamb was given an intraruminal infection with 1000 eggs
of E. granulosus. Approximately 1 year after the challenge infection, the liver and lungs were sliced
by hand at approximately 3—4mm intervals to identify E. granulosus cysts.

Both affinity purified EG95NC  and non-purified EG95NC  (consisting of total soluble bacterial
proteins) induced high levels of protection (94.6 and 97.9%, respectively) in comparison to controls, with
no significant difference between the two EG9SNC groups (Mann—-Whitney U test). All control animals
developed large numbers of viable cysts following the challenge infection, ranging from 195 to 503 cysts
per animal.

The EG95 vaccine produced as either affinity purified antigen, or as total soluble protein from E. coli,
induced very high levels of protection against a challenge infection with E. granulosus. The presence of
contaminating bacterial proteins (up to ~50%) did not affect the ability of the EG9SNC— antigen to protect
vaccinated sheep against E. granulosus infection. Based on the bacterial fermentation conditions used, 1
litre of bacterial culture expressing EG9SNC— would produce more than 7000 doses of vaccine.

Many of the regions where cystic echinococcosis is highly endemic are in relatively poor,
developing countries emphasizing the need to minimize vaccination costs. Widespread
implementation of vaccination against E. granulosus in livestock has the potential to reduce the
incidence of human cystic echinococcosis in endemic areas. Our demonstration of a simple,
comparatively inexpensive method for producing the EG95 vaccine may facilitate the vaccine’s
production in more countries where cystic echinococcosis is highly endemic, contributing to the
parasite’s control and a reduction in human infections.
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EVALUATION OF A PLASMID VACCINE ENCODING IMMUNOGENIC EPITOPES
OF ECHINOCOCCUS GRANULOSUS AGAINST CYSTIC ECHINOCOCCOSIS
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Background. The present study was conducted to design and evaluate a plasmid vaccine encoding
Echinococcus granulosus Eg95-1 to EG95-6, P29 and GST against cystic echinococcosis in BALB/c
mice.

Materials and Methods. At first, a multi-epitope vaccine was designed. Then it was transformed
into Escherichia coli TOP10 by recombinant pcDNA plasmid 3.1. Then the bacteria were mass
produced and the desired plasmid was extracted. BALB/c mice were immunized with concentrations
of 50 and 100 pg of plasmid together with IL-12 adjuvant or alone.

Results. The mice receiving doses of plasmid, especially the concentration of 100 pg, alone or
with adjuvant, created Thl type immunity, so that they created higher levels of IgG2a and IFN-y
antibodies in the mice, on the contrary, the mice showed lower levels of IL-4. After challenge, hydatid
cysts were not observed in most of the vaccinated groups, while numerous cysts were developed in
the mice of the control group.

Conclusion. Our results highlighted the adequate immunogenic potential of this vaccine candidate.
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ULTRASONOGRAPHY SCREENING OF HEPATIC CYSTIC
ECHINOCOCCOSIS IN SHEEP FLOCKS USED FOR EVALUATING
CONTROL PROGRESS IN A REMOTE MOUNTAIN AREA

Xinwei Qi, Tao Song,Hao Wen and Wenbao Zhang
State Key Laboratory of Pathogenesis,
Prevention and Treatment of High Incidence Diseases in Central Asia,
the First Affiliated Hospital of Xinjiang Medical University, Urumqi 830054, China

Wenbao Zhang, e-mail: wenbaozhang2013@163.com
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Background. Although ultrasonography (US) has been widely used in diagnosing human diseases,
it needs to be adjusted for screening hepatic cystic echinococcosis (CE) in sheep flocks for monitoring
control progress. In this study, we used a US scanner to screen sheep flocks and evaluated the control
efficacy of dosing dogs once a year with praziquantel for 7 years from 2014-2021.

Methods. All sheep in the three flocks were screened using the book model US scanner used in
2014 and compared with the prevalence in 2021 in Bayinbuluke in Xinjiang, China. Sheep age was
determined using their incisor teeth. The activity and fertility of cysts were determined using a US
image. Deworming dogs with praziquantel once a year was the technique for controlling
echinococcosis in the community.

Result. Three flocks had 968 sheep in 2014, with 13.22%, 22.62%, 18.7%, 27.27%, 11.88%, and
6.3% of the sheep aged 1, 2, 3, 4, 5, and >6 years old, respectively. US scanning revealed that the
overall CE prevalence was 37.40% (362/968) with 9.40% (91/968) and 28.00% (271/968) of the
sheep harboring active cysts and calcified cysts, respectively. There was no significant difference in
infection rates of sheep between 2014 and 2021 (P > 0.05). The one book-model US scanner could
detect 100-150 sheep per day.

Conclusions. US is a practical tool for field screening of CE in sheep flocks. Old sheep play a key
role in the transmission of CE,especially culled aged sheep.Dosing dogs once a year has no effect on
the control of echinococcosis.

Key words: ultrasonography; cystic echinococcosis; Echinococcus granulosus; sheep flocks;
fertile cysts.
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Background. Echinococcosis is a zoonosis caused by cestodes of the genus Echinococcus (family
Taeniidae). This serious and near-cosmopolitan disease continues to be a signifificant public health
issue, with western China being the area of highest endemicity for both the cystic (CE) and alveolar
(AE) forms of echinococcosis. Echinococcosis is endemic in 12 provinces, accounting for 44% of the
total land area of China, and 7 provinces or autonomous regions in the northwest are endemic,
resulting in an annual direct economic loss of 3 billion yuan.

Methods. The long-term sustained efforts have been made for the prevention, diagnosis and
management of echinococcosis in China. The speical networks, designated hospitals and tele-
medicine have been practiced to promote standardized protocol for prevention, diagnosis and
management of echinococcosis.

Results. During 2005-20006, human echinococcosis prevention, control and treatment network
initially has been setup in Xinjiang. The network Included 29 hospitals in 2008 and carried out surgical
training, scientific research, and surveillance for human echinococcosis. Appointed hospitals of surgical
treatment for human echinococcosis covered more than 70 hospitals in 7 provinces / regions in China.
Tele-Medicine center was established at author institution in 16th April, 2008, and played crucial role
in personnel training, prevention, control and treatment of echinoccosis. Currently, tele-Medicine
network has covered more than 90% counties with 158 more hospitals and provided consultation for
more than 3000 hydatid cases among 70,000 hydatid cases. Tele-Medicine consultation and remote live
demonstration come into practice with Inner Mongolia, Gansu province and Aba County, Sichuan
province and yielded initial success. The setup of network and application of Tele-Medicine system
made further improvement in prevention, control and treatment of hydatid disease in appointed
hospitals and enhanced the information share among different hospitals and to large extent lessen the
economic burden. The stadardized protocl of preoperative imaging assessment including ultrsound, CT,
MRI and PET-CT scan have been promoted around the country and the diagnosis has been greatly
improved. Multidisciplinary team discussion is mandated for the clinical mangement of echinoccosis.
Total cystectomy of CE has been advocated around country and the post-operative recurrence and
morbidity have been greatly decresased. Innovative practice of ex-vivo liver resection and
autotransplantaion has been pioneered in AE management with nearly 140 cases with promising reuslts.

Conclusion. Over the decades, the prevention, diagnosis and management of echinocccosis have
been greatly improved.

Key words: alveolar echinococcosis, cystic echinococcosis, Prevention, Diagnosis, Treatment,
Z0oonosis.

CONTROL STRATEGY IN THE COMMUNITIES WITH BOTH
ALVEOLAR ECHINOCOCCOSIS AND CYSTIC ECHINOCOCOCCOSIS
HIGHLY ENDEMIC IN WESTERN CHINA
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Relevance. Both alveolar echinococcosis (AE) and cystic echinococcosis (CE) are highly endemic
in western China. For stopping the transmission of both pathogens in communities in this area, we
deworm dogs with baited praziquantel every month without special meat inspection for slaughtered
animals in villages.
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Materials and methods. To effectively and enduringly carry out the dosing dogs with high dosing
frequency of dosing dogs in villages, a special administration leading group was established in a
county level and each village had a control officer for feeding dogs with baited praziquantel. Purging
method or copro-ELISA was used for monitoring dog infection with Echinococcus.

Results. For about 20 years from 1996 to 2016 of control, both AE and CE human cases were
dropped to 0.07% from 2.63%. The prevalence of CE in sheep was dropped to 2.53% from 42.28%
and the prevalence of Echinococcus spp in dogs was dropped to 1.53% from 11.30%. In the national
level, both AE and CE were also significantly decreased.

Conclusion. Given both AE and CE are highly endemic in western China, monthly dosing dogs
with baited praziquantel plays a key role in control of both these two echinococcoses in these areas.
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EPIDEMIOLOGICAL CHARACTERISTICS OF ECHINOCOCCOSIS
IN YILI PREFECTURE OF XINJIANG FROM 2005 TO 2020
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Objective. In order to understand the epidemiologic characteristics and status of echinococcosis
in Yili Prefecture of Xinjiang Uygur Autonomous Region from 2005 to 2020.

Methods. Data from Echinococcus cases in Yili Prefecture of Xinjiang during 2005 and 2020
were collected from National Infectious Disease Reporting Information Management System and
analyzed using descriptive epidemiology approaches.

Results. The results showed that 4612 echinococcosis cases were reported in Yili Prefecture from
2005 to 2020. The average annual incidence rate was 9.92/100 000. The number of reported cases
peaked in 2017, followed by a decline annually, with no significant seasonal patterns. Cases were
reported in all 11 counties (cities) of Yili Prefecture. Chabuchaerxibo Autonomous Country
(20.96/100 000), Zhaosu County (19.94/100 000) and Nileke County (16.61/100 000) had the highest
incidence rate. Of all the reported cases, 2 488 cases were male, with an average annual incidence of
10.46/100 000; 2 124 cases were female, with an average annual incidence of 9.27/100 000. There
was no significant difference in annual incidence between males and females (¥2 = 1.063, P > 0.05).
The average age of the reported echinococcosis patients was 39 years, while the majority of the cases
were aged between 20 and 59, accounting for 75.1% (3 462 cases) of the total cases. The occupation
was mainly farmers and herdsmen, accounting for 63.1% (2 909 cases) of the cases.

Conclusions. It is suggested that the prevalence of echinococcosis in Yili Prefecture of Xinjiang
is high, affecting a large number of people suggesting the need for developing science-based and
effective prevention approaches that are suitable for controlling the transmission of echinococcosis.
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A PILOT STUDY OF ECHINOCOCCOSIS CONTROL BY MONTHLY
DEWORMING DOGS USING AN INTERNET BASED DRUG
DELIVERY SYSTEMS IN TIBETAN VILLAGES
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Relevance. In Qinghai-Tibetan plateau both alveolar echinococcosis (by Echinococcus
multilocularis) and cystic echinococcosis(by E. granulosus) are highly endemic. Monthly dosing
dogs with praziquantel(PZQ) by an authorized villager has been used as a technical method for many
years and showed much progress. However, it is still difficult for hiring a villager to deliver the
deworming drug to every family every month, especially to these in the nomadic communities.

Materials and methods. To efficiently feed the dog with PZQ in nomadic sheep farms, we
established an internet system containing an electronic box containing 36 baited PZQ tablets and a
speaker to monthly remind villagers to deworm their dogs. The system also has a daily sound
education program on prevention, diagnosis, treatment and control of echinococcosis. For grain-
growing villages, two vending drug machines were placed for automatically delivering PZQ medicine
once a villager receives dosing dog message from the system through mobile system. PZQ tablets
were released from the machines once villagers tip the electronic key to the machine after registration.
The villagers had a Wachat group for sending pictures of feeding their dogs through mobile once the
dogs took the medicine. Every dog dosing was recorded by the system and automatically generated a
report monthly.

Results. Dosing dog rates of each month was 89-78% in Tibetan nomadic villages. In grain-
growing villages, the dosing dog rate of each month was 100-84%. The prevalence of E. granulosus
in dogs (copro-ELISA) were dropped from 6.25% to 0.0% and the infectious rate of sheep dropped
from 17.3% to 2.4% .

Conclusion. The internet based drug delivery systems are efficient for controlling both alveolar
echinococcosis and cystic echinococcosis by reminding and encouraging villagers to deworm their
dogs monthly.
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ENVIRONMENTAL DISTRIBUTION
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Abstract. The results of the study showed that no stable correlation was established between cases
of human infection with alveococcosis and echinococcosis and detected positive samples of dog
feces. A comparative study in Kochkor district of dog faecal samples was conducted (between 2008
and 2017), the result showed that there was no difference in prevalence of E. granulosus s.l. (2.8%),
E. multilocularis (3.4%) and Taenia spp. (16.3%). An increase in the contamination of eggs of
parasites in the regions occurs in the autumn, after the return of farmers with dogs from summer
mountain pastures.

MOLECULAR CHARACTERIZATION OF CATTLE AND SHEEP ISOLATES
OF ECHINOCOCCUS GRANULOSUS FROM ELAZIG PROVINCE IN TURKEY
AND EXPRESSION ANALYSIS OF THE NON-CODING RNAS, EGR-MIR-7,
EGR-MIR-71 AND EGR-MIR-96

Bunyamin Irehan?, Figen Celik?, Ergun Koroglu?,
Ahmet Tektemur?, Sami Simsek!

!Department of Parasitology, Faculty of Veterinary Medicine, University of Firat, Elazig, Turkey
2Department of Medical Biology, Faculty of Medicine, University of Firat, Elazig, Turkey

Sami Simsek, e-mail: ssimsek@firat.edu.tr

Cystic Echinococcosis (CE) is a common zoonotic disease seen in human and animals worldwide,
caused by the larval form of Echinococcus granulosus. In this study, E. granulosus s.l. species and
haplotypes were determined in hydatid cysts isolated from cattle and sheep, and the expression levels
of egr-miR-7, egr-miR-71 and egr-miR-96 miRNAs were compared in different cyst structures. A
total of 82 (cattle, n=41; sheep, n=41) hydatid cyst isolates (germinal membranes and/or
protoscoleces) were collected from a slaughterhouse in Elazig province of Turkey. After mt-CO1
gene sequences were made, 81 out of 82 hydatid cyst isolates were determined as E. granulosus s.s.
(G1 and G3), while an isolate of cattle origin was determined as Echinococcus canadensis (G6/7). A
total of 26 nucleotide polymorphisms and 29 haplotype groups were identified in the samples. miRNA
expressions in germinal membranes of sterile cysts and germinal membrane and protoscoleces of
fertile cysts were investigated by qRT-PCR and Real Time PCR analyses. It was determined that
MIRNASs were expressed at high levels in 79.31% of the 29 haplotype groups and at low levels in the
remaining 10.34%. In 10 fertile samples of sheep origin, egr-miR-7, egr-miR-71 and egr-miR-96
mMiRNASs were found to be 44, 168, and 351-fold higher in expression, respectively, in the germinal
membrane compared to the protoscoleces. Especially egr-miR-96 may have the potential to be used
as biomarkers in the diagnosis of active CE.

VESTNIK of KSMA 119 BECTHHUK KI'MA


mailto:ssimsek@firat.edu.tr

3ATPSI3HEHUE OKPYXKAIOIIEW CPEBI

SYLVATIC LIFECYCLES OF ECHINOCOCCUS SPP.
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Relevance. Several Echinococcus species, such as E. granulosus s.s., E. canadensis G6/7, E.
equinus, E. ortleppi and E. felidis are endemic to sub-Saharan Africa and have been recorded from
various herbivore and carnivore hosts. However, the majority of the Echinococcus cases previously
reported from African wildlife remain unspecified, as molecular methods for identification weren’t
available at the time. For most regions, recent information on the distribution and prevalence of
Echinococcus in wildlife species is scarce.

While the Cystic Echinococcosis in sub-Saharan Africa Research Initiative (CESSARI) primarily
aims to gather information on the epidemiology of CE within humans and domestic animals, another
focus of the project lies on gaining insights on the involvement of sylvatic lifecycles in transmission
dynamics and the identification of suitable wildlife hosts for Echinococcus species.

Materials and methods. The CESSARI project, which is funded by the German Research
Foundation (DFG), involves medical, veterinary and biological research institutions in Ethiopia,
Ghana, Kenya, Namibia, Zambia, Germany and associated researchers from other countries. In order
to assess the importance of different wildlife species as reservoirs and transmitters of Echinococcus
and their role in spill-over events, various carnivores and herbivores were investigated. Cestode
material obtained through necropsies and faecal samples were collected from selected study sites and
subjected to molecular identification.

Results. At wildlife-livestock interfaces, lifecycles of E. granulosus s.s., E. canadensis G6/G7 and
E. ortleppi were found to involve both wild and domestic hosts. Lions were identified as suitable
hosts for most, if not all, CE agents.

Conclusion. The recent wildlife data collected by CESSARI give further understandings of the
importance of conservation strategies and livestock management, in dealing with Echinococcus spill-
overs between wild and domestic animals. Related future studies at different study sites will help
ascertain further epidemiological information.
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The life cycle of Echinococcus granulosus in Australia consists of a domestic pattern of
transmission involving domestic dogs and livestock and a sylvatic pattern involving dingoes and
macropodid marsupials, particularly a range of wallaby species. Hydatid disease was a major public
health issue in many parts of Australia from shortly after settlement until recently. The only official
hydatid control program in Australia was on the island of Tasmania from 1962-1996 and effectively
eliminated the parasite from the island. On mainland Australia there has never been an official hydatid
control program, but there have been a series of small local unofficial programs. Echinococcus
granulosus infection was common in Australian rural dogs because, until the development of
praziquantel in the mid 1970’s, there was no effective chemical treatment against E. granulosus
infection in dogs and farmers also commonly fed their dogs with sheep livers and lungs.

Praziquantel is now ‘off-patent’ and included in generic, inexpensive deworming products for dogs,
also commercial, cheap, highly palatable, dry dog food is widely available and education programs by
state departments of agriculture regarding the danger of feeding offal to dogs have been ongoing for a
number of years. As a result, hydatid infection in humans in Australia is now rare. The occurrence of
E. granulosus infection in dogs and sheep is now also uncommon compared to 20-30 years ago.
However, the wildlife reservoir for transmission of E. granulosus remains large and widespread. Most
infections that occur in domestic livestock occurs where there is interaction of livestock with dingoes.

This is particularly the case in cattle because in eastern Australia, cattle commonly graze in areas
where the pasture is unsuitable for sheep and there is a high population of dingoes that would predate
on sheep. A recent study on the impact of hydatid infection in over 1.6 million cattle has shown the
prevalence of infection to be commonly around 30% but in some areas the prevalence was as high as
70%. Most cysts occurred in the liver (94%) whilst 44% of animals had cysts in both the liver and
lungs, only 6% of cattle had infection in the lungs alone. Hydatid-infected organs are routinely
condemned and destroyed; this action represents considerable financial loss to abattoirs, since the
arrangement in Australian abattoirs is offal becomes the property of the abattoir and the farmers are
paid based on the weight of the carcass. The abattoirs where this study was conducted are now able
to record multiple co-morbidities in slaughtered cattle, therefore, we were able to investigate the
impact of hydatid infection, alone, on carcass weight. These data appeared to identify a minimal
negative impact on carcass weight associated with infection, but this small difference (approximately
2.5kg) in infected animals was considered due to data-bias and not a real outcome of infection. Our
data indicate hydatid infection in cattle does not appear to negatively impact weight gain.
Nevertheless, our data show that hydatid disease in cattle is consistent with the distribution of dingoes
along the Great Dividing Range and coastal areas where the climate is most conducive for long-term
survival of E. granulosus eggs in the environment.
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Cystic echinococcosis (CE) is a worldwide zoonosis caused by cestode species of the
Echinococcus granulosus sensu lato (sl) complex. E. granulosus sensu stricto (ss) is the species
responsible for the highest number of cases of CE in humans [1]. The present study aimed to increase
our knowledge of the genetic diversity of E. granulosus ss in France in order to understand the
circulation of the parasite in livestock, the interactions with wildlife, and potentially distinguish
between autochthonous and imported cases of human CE.

129 sequences of the full cox1 gene of the parasite were obtained from domestic animals (81 sheep,
19 cattle and one pig) collected at the slaughterhouse in France [2], from wildlife (10 wolf, one nutria
and one chamois) and 16 human CE patients receiving surgery in France.

This study highlights a great genetic diversity and a low differentiation between sheep and cattle,
as well as between geographical areas (North, Southeast and Southwest). A global predominance of
the G3 genotype (67%) was described mainly represented by sheep samples from the main alpine
historical focus. Among nine sheep farms in this region representing 51 samples, the number of
haplotypes is generally increasing with the number of sheep infected with up to 6 haplotypes
identified for 7 animals reflecting a high genetic diversity. Farms located less than 20 km from each
other do not share common haplotype revealing that infection occurred separately in each farm but
without excluding the potential role of transhumance. The common haplotypes found in livestock and
wolves reflect the occasional prey predator relationship but remains insignificant in the maintenance
of the lifecycle given the low occurrence of infection in wolves [3]. Concerning the cases of human
CE linked to E. granulosus ss, the majority of the 16 cases analyzed would, as expected, probably as
to be considered as imported cases with possibility to confirm the original region of infection (i.e.
North Africa, Eastern Europe and Turkey). Nevertheless, as autochthonous human cases have already
been reported, it is important to continue the genetic characterization of E. granulosus ss in both
human and livestock to identify the potential epidemiological links and thus target action plans for
the prevention and control of this parasite.
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Relevance. To investigate the HCE (Hepatic cystic echinococcosis, HCE) infection of black-headed
sheep in Bayinbulak area of Hejing County, Xinjiang by means of ultrasonic diagnostic screening.

Materials and methods. In July 2021, the current screening method was used in the Bayinbulak
area of Hejing County, and the ultrasound and sonographic features of hepatic hydatidosis were used
as the diagnostic criteria to investigate the prevalence of hepatic cystic hydatid in black-headed sheep.
The HCE infection rates of sheep with different tooth ages were calculated, and the correlation
between tooth age and infection rate was analyzed.

Results. The total infection rate of black-headed sheep grazing in Bayinbulak area of Hejing County was
31.6%. The infection rate of non-calcified HCE was 10.7%; the infection rate of calcified HCE was 20.1%.
After grouping the black-headed sheep according to their tooth age, it was found that the HCE infection rate
of the 1-2-year-old group was lower, and the HCE infection rate of the black-headed sheep >3 years of age
was significantly increased , that is, the infection rate of HCE will increase with the increase of tooth age.

Conclusion. 1. The Bayinbulak area in Hejing County, Xinjiang is still a high-endemic area of HCE,
and the infection rate of non-calcified CE is still high. HCE infection in black-headed sheep starts from the
young age of sheep, and the incidence is high after 3 years of age. Young sheep should be the focus of
preventing HCE in black-headed sheep. 2. In terms of methodology, convenient and practical inspection
equipment and operating table, and flock preparation for finely prepared skins are all necessary conditions
for improving screening efficiency and detection rate.
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Relevance. Prevalence mapping is among critical actions for cystic echinococcosis (CE) listed in
the WHO 2021-2030 Roadmap for NTDs [1]. Knowledge of the epidemiological situation in sub-
Saharan Africa is extremely scant. Maasai communities of northern Tanzania are suffering from a
very high prevalence of cerebral coenurosis (Taenia multiceps/Coenurus cerebralis), causing high
mortality in small ruminants [2]. Given the close similarity between the life cycle of T. multiceps and
E. granulosus, this raises concerns about an increased risk of human CE. We aimed to estimate the
prevalence of human abdominal CE and to investigate livestock infection in Maasai communities of
Northern Tanzania, where no population-based ultrasound surveys have been carried out since the
late 1980s [3].

Materials and Methods. Human CE was diagnosed by abdominal ultrasound in 5 communities
of Longido and Ngorongoro districts. Infection in ruminants was evaluated through inspection in
local abattoirs. 1-3 cysts/animal were collected and DNA extracted from 1 cyst/animal, prioritizing
hepatic cysts. Molecular identification was performed using PCR followed by RFLP and Multiplex
PCR. The COX1 PCR products of non-E. granulosus s.l. samples were sequenced [4].

Results. Ultrasound was performed on 823 volunteers; 6 hepatic CE cases, 3 of which with active
cysts, were diagnosed in Ngorongoro (1.3% prevalence for this district). Of the 696 ruminants
inspected, 34.2% had parasitic cysts. Molecular identification, achieved for 139 cysts, identified
Taenia hydatigena in 48.2% and E. granulosus s.I. in 51.8%: E. granulosus sensu stricto (G1-G3) in
87.5% cases; E. ortleppi (G5) in 9.7%, and E. canadensis (G6-10) in 1 cyst.

Conclusions. Multiple E.granulosus s.1. species/genotypes are circulating in Maasai communities
of northern Tanzania. Human CE was detected only in Ngorongoro, despite a high prevalence of cysts
in livestock in both districts. More precise estimation of prevalence in this area and understanding of
specific risk factors for CE among Maasai communities is needed, particularly given that cultural
factors may be less of a barrier if some protective practices have already been adopted in other Maasai
communities. Interventions targeting transmission routes common to both E. granulosus and T.
multiceps would have dual benefits for preventing both human and livestock diseases. This study was
funded by ESCMID Research Grant 2019. Molecular analysis was supported by funding from the EU
Horizon 2020 Research and Innovation programme grant n.773830 (MEME project).
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ENVIRONMENTAL POLLUTION

The primary interest in Echinococcus generally focuses on its presence in definitive and
intermediate hosts by detecting larval and adult stages of the parasite and obviously diagnostic and
treatment in humans. The free stage, i.e. eggs, were concerned by far fewer studies regarding those
targeting animals and humans despite the essential role in the lifecycle and as they constitute the only
source of human infection. However, over the last decade, interest in environmental and food
contamination by Echinococcus, as by other Taenidae species, has increased notably thanks to
development of new methods.

The definitive hosts, mainly dogs and foxes, are the source of the environmental contamination
for both alveolar and cystic echinococcosis. For several decades, taenid eggs have been characterized
in studies by a potential long egg survival in the environment mainly impacted by temperature and
humidity with a potentially high dispersal both of which contribute strongly to the maintenance of
the lifecycles. An experimental and a spatio-temporal field study, both based on detection of E.
multilocularis eggs in the soil will illustrated these characteristics. The high local contamination of
soil by Echinococcus eggs is of particular interest regarding food contamination, especially as kitchen
gardens were identified in France as hotspot for fox defecation, leading to a greater exposure of
rodents and probably contamination of vegetables.

The human foodborne contamination by E. multilocularis and E. granulosus is both plausible and
probable but has not yet been proved especially due to the long asymptomatic period. In order to
provide data regarding food contamination, a multicenter study was realized among 1,034 lettuce
samples, 300 strawberry batches and 130 blueberry batches from 13 European countries, but also
Tunisia and Pakistan in the context of the EJPOH MEmME project. The detection of DNA of E.
multilocularis and E. granulosus sensu lato in relevant proportions from different epidemiological
situations represents a relevant step but is still not sufficient to confirm and estimate the contribution
of food to human contamination. Further studies are now needed to obtain additional data on food but
also on environmental matrices in different epidemiological situations worldwide notably with regard
to confirmation of egg infectivity, in order to properly understand the sources of human contamination
by Echinococcus eggs.
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Several multicenter studies have been conducted at European level and beyond in the MEmE
project (One Health EJP consortium) [1]. These studies aimed to generate large-scale epidemiological
data for the detection of Echinococcus spp. and to standardize molecular methods in different
matrices. Three multicenter studies were conducted to detect Echinococcus spp. DNA in vegetables
and dog feces and to compare different molecular methods in different matrices.

Multicenter Study-1: A multicenter study aimed to evaluate the proportion of lettuces and berries
contaminated by E. multilocularis (Em) and E. granulosus s.I. (Eg) DNA. Specific real-time TagMan
gPCR assays were able to detect DNA from both parasites [2, 3] in pellets obtained after washing and
filtrating [4] 1,034 lettuce samples, 300 strawberry batches and 130 blueberry batches from 13
European countries, but also Tunisia and Pakistan. DNA of Em and Eg was detected in a relevant
proportion of samples. This finding is an indirect measure of environmental contamination by these
zoonotic parasites. Whether these parasitic DNAs can be linked to the presence of infective eggs, and
thus represent a real risk to humans, is currently unknown.

Multicenter Study-2: As dogs are considered a potential source of human infection, a multicenter
evaluation of the prevalence of dogs infected with Echinococcus spp. and other Taenidae species was
conducted on 1,619 faecal samples collected from seven countries. Parasite DNA was detected [2, 3,
5] in a small proportion of dogs (0.2% of Em, 1.4% of Eg and 4.0% of other Taenidae species).
Questionnaires were also sent to dog owners to identify potential risk factors. Whether a relatively
low prevalence in dogs may correspond to a high risk of infection for humans due to their close
contact is currently unknown.

Multicenter Study-3: As molecular diagnostics are now essential for the detection of Echinococcus
spp. DNA, a multicenter evaluation of three commonly used protocols [2, 3, 5] and three new
techniques developed in MEmE was organized. Thirteen participants evaluated sensitivity and
specificity by a blind testing of a panel of 20 copro DNA samples and 54 tissue DNA samples of
Echinococcus spp. and other parasite species. The results were very homogeneous, indicating good
robustness of the methods. Very satisfactory results were obtained on tissue samples with the two
new methods based on conventional PCR combined with RFLP-based typing. Regarding the third
new method [3], it confirms that real-time PCR assays are the methods of choice for copro-DNA.

Acknowledgments. This research was funded by the MEmE project from the EU’s Horizon 2020
Research and Innovation programme under grant agreement number 773830: One Health European
Joint Programme.
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Background. Promoting One Health in Europe through joint actions on foodborne zoonoses, in
the framework of MeME European project, the contamination of about 1,200 vegetables, mainly
lettuce, for human consumption by Echinococcus multilocularis and Echinococcus granulosus sensu
lato (s.I.) has been evaluated in 10 European countries in summer 2021 (Umhang et al., 2022). The
species E. granulosus s.l. belongs to genus Echinococcus and the family of Taeniidae. The larval
stage of this tapeworm causes a zoonotic disease, the Cystic Echinococcosis (CE), a worldwide public
health problem highly incident in all Mediterranean areas (Eckert et al., 2001).

The aim of this study was to detect the DNA of Echinococcus s.1., and/or other Taenidae species,
presuming the eggs contamination of vegetables in non-intensive systems of a restricted but highly
endemic area sited in the south of Europe, the Island of Sardinia (Italy).

Material and Methods. A total of 107 samples, mainly lettuces, were collected during the summer
2021, mostly from private producers and small local markets. An aliquot of 300gr (considering 50%
limit of detection for 1 egg) of vegetables was washed within 3 days with 0.02% Tween 20 at WOAH
Reference Laboratory of Echinococcosis (Sardinia, Italy). While, successive filtering of the obtained
pellets and molecular analysis by real-time PCR (Maksimov et al., 2020) and end-point PCR
(Trachsel et al., 2007) were performed at Anses (Malzéville, France), along with sequencing analysis
of the DNA isolates.

Results. A total of 4 lettuces were resulted contaminated by E. granulosus sensu stricto (s.s.) eggs.
In addition, other Taenidae species were presented and identified as 3 Hydatigera spp., and 1 Taenia
multiceps.

Conclusion. Our results have pointed to a potential source of infection related to the consumption
of not properly washed raw vegetables. The zoonotic risk, higher in endemic areas, could be decreased
or avoided by eating cooked or very well washed vegetables. However, further studies are needed to
evaluate the viability of the eggs being still indeterminate.
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