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Summary

The incidence of echinococcosis in European countries varies from 0.1 to 10 cases per 100,000 residents and Latvia has
relatively high number of cases. The development of cystic echinococcosis is associated with the individual factors of the
host organism, as well as immunological reactions and HLA DRB1 is the most polymorphic of the HLA class Il genes and
therefore it can be used for individual identification.

We can conclude that in the case of cystic echinococcosis a more severe course of a disease can be anticipated in the
presence of HLA DRB1 alleles *17:01 and *04:01, DQB1 *03:02, DQA1*04:01. As well in the event of cystic echinococcosis HLA
DRBT1 alleles *01:01 and *15:01, DQAT *01:01 can be considered as protective.
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Immunogenetic data could prove significant for therapy planning in accordance with the individual characteristics of
a patient, because no data on the optimal duration of therapy and whether the therapy can be terminated without facilitat-

ing the relapse of the infection are not currently available.

Pesiome

YacToTa 3XMHOKOKKO3a B eBpOMeicKnx cTpaHax konebnetca ot 0,1 go 10 cnydaes Ha 100000 xuteneis, a B Jlateuu dpukcn-
pyeTcA OTHOCKTENbHO HOMbLIOE UNC/O ClydyaeB 3aboneBaHwA. Pa3BrTHE KCTO3HOTO SXMHOKOKKO3a CBA3aHO C OTAESbHbBIMM
GaKTOPaMM OpraHM3Ma-xo3amnHa, a Takke C UMMyHonormyeckumm peakumami, u HLA DRB1 agnaetca Hambonee nonumopod-
HbIM AnA reHoB knacca HLA Il v mo3Tomy ero MOXHO 1CMOob30BaTh ANA UHANBUAYANbHOM MAEHTUOUKALIN.

Mbl MOXeM 3aKMoUNTb, YTO B CIlyuae KUCTO3HOIO 3XMHOKOKKO3a MOXET HabmoaaTbcsa bonee cepbesHoe TeueHue 3a60-
NeBaHWA UMeHHO B npucyTcTBim anneneit HLA DRB1 * 17:01 n * 04: 01, DQB1 * 03: 02, DQAT * 04: 01. Kpome Toro, B Ciydyae

KWMCTO3HOIO 3XMHOKOKKO3a, annenn HLA DRBT *01: 01 n* 15:0

1, DQAT *01: 0T MOXKHO NPUYNCIIUTD K MPOTEKTUBHbIM.

VIMMyHOreHeT/UeCKye AaHHble MOy T 0Ka3aTbCA 3HaUMMbIMUW 418 NNaHUPOBAHWA Tepanum B COOTBETCTBIM C UHAMBUAY-
alnbHbIMY XapaKTePUCTKaMM NaLeHTa, NOCKOMbKY AaHHble 06 ONTUManbHOM ANUTENBHOCTY TEPANUM U O TOM, MOXHO 11
NPeKPaTUTL Tepanmio 6e3 pUcka PasBuUTUsA PeLnanBa UHGEKLMUM, B HACTOALLEE BPEMA HEAOCTYMHbI.

Introduction

The incidence of echinococcosis in European countries
varies from 0.1 to 10 cases per 100,000 residents [1,2,3].
The number of cases of echinococcosis diagnosed for
the first time is rather high in Latvia as well, despite
comparatively low population number. The location of
Latvia next to endemic regions for this zoonotic disease,
for instance, Russia, Belarus, Poland is also an import-
ant factor; however, no targeted studies on risk factors.

The development of cystic echinococcosis is associated
with the individual factors of the host organism, as well as
immunological reactions. It is known that susceptibility
in humans varies; consequently, there are more suscep-
tible individuals and non-susceptible or resistant indi-
viduals. This is possibly connected with the HLA system,
which is directly involved in adaptive immune response
formation. HLA molecule is responsible for the presen-
tation of peptides to T-lymphocytes, which initiates the
response of different immune system cells. HLA DRB1
is the most polymorphic of the HLA class II genes and
therefore it can be used for individual identification [1].

The review of research results dealing with cystic
echinococcosis also presents varying results. The re-
search conducted on children in Russia demonstrates

Materials and methods

The study analyses 144 patients with echinococcosis
in the medical records available at the Latvian Centre
for Infectious Diseases (LIC) for the time period from
1 January 1999 to 1 February 2015. During selection,
28 patients were not included in the study, because
the diagnosis could not be considered to be verified
in the presence of positive serology analyses alone,
because cross-reaction with other flatworm parasites
is possible. Meanwhile, other patients were excluded
from the study group, because the finding of a simple
cyst (radiologically no signs typical of echinococcosis
are found) in the liver cannot be deemed to be echi-
nococcosis, and furthermore, if it is not confirmed by
serological analyses.

47 patients were included in the study, because 31
patients from the study group have died, meanwhile

that HLA - DRB1*07, DQB1*09, DQB1*02 were associ-
ated with elevated risk of the progression of the disease
and HLA- DQBI*02 and DRB1*03 with a higher risk
of developing a complicated condition (superinfec-
tion of the cyst content with bacterial pathogens) [3].
Data from Lebanon allow the conclusion to be made
that HLA-B*14 and HLA-DRBI1*01 alleles are associ-
ated with lower risk of contracting the disease, while
HLA-B*35 - with high risk; the researchers noted that
their data are similar to the data from Russia [4]. The
data from Saudi Arabia allow the conclusion to be
drawn that, in the respective population, HLA-DR16
and HLA-DR?7 alleles were associated with a higher
risk of contracting the disease [5]. A study conducted
in Yemen bears evidence that the HLA-DR16 allele is
associated with increased risk of getting infected [6]. An
Egyptian study also links HLA-DR3 with an increased
risk of developing a complicated course of the disease
[7]. A Turkish study in children population bears ev-
idence that HLA-DR15 and HLA-B44 could be asso-
ciated with the development of the disease, HLA-B18
and HLA-DRI1 with resistance, meanwhile HLA-DR11
is associated with a high probability of recovery [8].

38 patients did not wish to arrive to participate for
various reasons. The patients were selected based on the
following criteria: 1) proven case of parasitosis — posi-
tive serological finding and characteristic radiological
findings (principally, ultrasound or computed tomog-
raphy imaging data); 2) diagnosis occurred between
the period of 1999 and 2015; 3) the patient had lived in
Latvia for at least 15 years and was alive; 4) the patient
gave their consent to participate in the study.
Determining of HLA DRB1; DQAL; DQBI geno-
type was performed at the Joint Laboratory of Clinical
Immunology and Immunogenetics of Riga Stradin$
University (RSU). Material from the data base of the
Joint Laboratory of Clinical Immunology and Im-
munogenetics of RSU was used for the comparison
of HLA test results, respectively, HLA of healthy

15
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Table 1. Patients with

HLA-DRBI alleles in patients Alleles DRB1* t!\e Cystic ) gene 0dds Ratio (®) Controls gene

and control group. echinococcosis frequency alleles (n=200) frequency

alleles (n=58)

*01:01 7 0.12 0.31 <0.022 31 0.15
*15:01 3 0.05 0.42 <0.029 45 0.22
*17:01 15 0.26 2.32 <0.044 14 0.07
*04:01 7 0.12 2.55 <0.006 23 0.11
*11:01 14 0.26 1.21 <0.551** 33 0.16
*13:01 5 0.08 0.71 <0.497** 29 0.14
*07:01 0.10 2.8 <0.137** 4 0.02
*08:01 0.01 0.18 <0.068** 14 0.07
*09:01 - - nd - 2 0.01
*10:01 - - nd - 0.02

IT:;ieri;l CHLA DRBL allele 2':35: *17:01/*11:01 #17:01/*13:01 *04:01/*11:01 #11:01/*13:01

§§$f§'$§f£ifadi"g O All patients n=42 0.121 0.075/8.11(0.037) 0.151/8.75(0.002) 0.090/4.90(0.044)

of(P)&OR(p) . . .11(0. . .75(0. . .90(0.

While analysing HLA DQBI
alleles we cocluded that in cystic

Cystic echinococcosis

echinococcosis patients the patients (n=29) 0.189/3.66(0.029) 0.054 0.189/11.43(0.001) 0.054
most frequent allele was *03:02 gf(P)&OR(p)
(p<0.02). Control subjects
n=100 0.06 0.01 0.02 0.02
gf
Table 3. Patients with
HLA-DQBI alleles in patients the Cystic . Controls (n=100)
Alleles DQB1* . . Freq. 0Odds Ratio
and control group Q echinococcosis q ! P) alleles (n=200)
Regarding allele combinations alleles (n=58)
we concluded that following
lead to more severe disease: *02:01-2 13 0.22 131 <0.46** 28
*02:01-2/*03:01 (p=0,033), *03:01 19 0.33 1.43 <0.27%* 39
*03:01/%03:02 (p=0,018) and .
%03:02/%06:02-8 (p=0,042), but *03:02 11 0.19 2.74 <0.02 12
protective was *03:01/%06:02-8 *03:03 5 0.09 0.96 < 0.94** 14
(p=0,05). *04:01-2 1 0.02 1.21 <0.75% 9
*05:01 2 0.03 0.51 <0.18** 25
*05:02-4 - - nd nd 13
*06:01 2 0.03 0.48 < 0.33%* 11
*06:02-8 5 0.09 0.76 < 0.42%* 47
Table 4. alleles
T}? N . *02:01-2/*03:01  *02:01-2/*05:01 *03:01/%03:02 *03:01/*06:02-8  *03:02/*06:02-8
e most important allele Group
combinations affecting course All patients n=42
of the disease P - 0.106/3.84(0.047)  0.045/0.75(0.459) 0.151/17.68(0.0004)  0.136/0.89(0.06) 0.075/4.02(0.08)
gf(P)&OR(p)
Cystic
echinococcosis,
patients (n=29) 0.135/5.05(0.033)  0.027/0.44(0.390)  0.108/12.0(0.018)  0.135/0.89(0.05)  0.108/5.94(0.042)
gf(P)&OR(p)

Control subjects
n=100
gf

0.030

0.060

0.01

0.02
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blood donors was determined at the laboratory. De-
termining of HLA DRBI; DQA1; DQBI genotype
was performed at the Joint Laboratory of Clinical
Immunology and Immunogenetics of Riga Stradin$
University (RSU). DNA is extracted from white blood
cells by using the commercial Qiagen kit for DNA
extraction from blood (QIAamp® DNA Blood Mini
Kit), in accordance with the methodology approved

Results

Incidence of DRB1, DQA1 and DQBI alleles of HLA
Class II were analysed during immunogenetic testing
in all patients with echinococcosis, as well as separately
in cystic and alveolar echinococcosis groups.

Material from the database of the Joint Laboratory of
Clinical Immunology and Immunogenetics of RSU was
used as the control group: HLA tests of healthy blood donors.

Discussion

One of the objectives and tasks of the study was to
determine MHC HLA Class I alleles occurring among
echinococcosis patients and their association with the
severity of the disease.

It must be mentioned that literature data on the
development of echinococcosis and immunogenetic
factors of patients are limited and in the PubMed da-
tabase only 10 publications could be used, because a
certain number of studies were not available in English
or Russian, as well as, for some studies, the original
publications themselves were not available.

Analysis of the prevalence of HLA DRBI gene alleles
allows one to conclude that alleles *17:01 and *04:01 are
more frequently found in patients with cystic echino-
coccosis. The association of allele *04:01 with increased
risk of the disease has been described in China, however,
it must be added that the Chinese publication refers to
alveolar echinococcosis [1]. Alleles *01:01 and *15:01
rarely occur among the patients in the cystic echino-
coccosis group. Similar data on the protective action of
allele *01:01 are mentioned in studies from Russia [1],
Lebanon [4], Saudi Arabia [5] and Turkey [11]. It must
be mentioned that contradicting data are available re-
garding allele *11:01 in a study conducted in Germany,
where this allele is considered to be protective in the
cases of alveolar echinococcosis [2], similar data have
been obtained in Turkey [9], meanwhile the studies
conducted in different European countries suggest
that it has a protective character in the event of cystic
echinococcosis [8]. It must be added that data similar
to our data have been obtained from the nearest re-
gions, for instance, Europe or Russia, while partially
differing data come from different Asian countries

Conclusions

We can conclude that in the case of cystic echinococco-
sis a more severe course of a disease can be anticipated
in the presence of HLA DRBI alleles *17:01 and *04:01,
DQBI1 *03:02, DQA1*04:01. As well in the event of cystic
echinococcosis HLA DRBI alleles *01:01 and *15:01,
DQA1 *01:01 can be considered as protective.

by the manufacturer. Determining of HLA DRBI;
DQAL; DQBI genotype was performed by using low
resolution PCR (low resolution RT PCR-SSP Real-time
PCR, qualitative analysis, melting curve analysis), in
accordance with the sequence specific parameters
provided in the methodology of the manufacturer
(LLC “ DNA Technology, Russia). The main types of
HLA DR/DQ alleles were identified.

While analyzing HLA DRBI gene alleles, one can con-
clude that in patients with cystic echinococcosis the most
frequent are alleles *17:01 (p<0,044), *04:01 (p<0,006)
but *01:01 (p<0.022) and *15:01 (p<0,029) are rare.

In cystic echinococcosis patients group allele combi-
nations *17:01/*11:01 (p=0,029) and *04:01/*11:01 lead
to more severe diasease presentation (p=0,001).

and these differences are, potentially, due to genetic
differences in race.

Analysis of the prevalence of HLA-DQBI alleles
leads one to the conclusion that allele *03:02, is credibly
more frequent among cystic echinococcosis patients.
Here our data contradict with literature data from Iran,
where this allele is directly associated with a lower risk
of cystic echinococcosis development [1], which could
be explained by the fact that the population of this re-
gion in itself could have significant genetic differences
from the Latvian population.

Analysis of the prevalence of HLA-DQAL alleles
leads one to the conclusion that allele *04:01, is credibly
more frequent among cystic echinococcosis patients,
while allele *01:01 occurs rarely. The available literature
lacked information on the association of alleles HLA-
DQAL1 with severity of echinococcosis.

The data obtained by us here could be used in sim-
ilar studies in other Baltic states, as well as European
Union countries, which could expand the data base
used for the detection of similarities and differences.

Immunogenetic data could prove significant for
therapy planning in accordance with the individual
characteristics of a patient, because no data on the
optimal duration of therapy and whether the therapy
can be terminated without facilitating the relapse of
the infection are not currently available. It is known
that there are patients, in whom the disease is pro-
gressing slowly and does not create serious compli-
cations, but it must be kept in mind that there is a
group of patients, in whom even a brief suspension
of therapy can lead to a rapid increase in the activity
of parasitic process.

We think that our data are significant and further
studies in larger patient group is needed to have more
thorough information on impact on course of the dis-
ease and treatment strategies.
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