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We present findings of a multicenter study investigating incidence of hydatid cysts in endemic regions of the Community
of Independent States (CIS). Transmission of hydatid cysts depends on agricultural activity. The highest incidence in the CIS
was observed in Yamal-Nenets Autonomous District (4.2+0.36 and 4.5+1.1 per 100,000 adults) and Republic of Uzbekistan
(4.9£0.45 and 4.3+0.5 per 100,000 children). Among adults, hydatid cysts were more common among those aged 18-
40 years and in men (56.3-64.5 %), except in Stavropol Territory (43.4 %). Among children, boys (56.8-77.6 %) and children
aged 10-14 years had higher incidence. Krasnodar Territory had the highest number of meat samples contaminated with
Echinococcus cysts. Incidence of hydatid cysts showed different structures and frequencies throughout the CIS; incidence is
likely underestimated in the official statistics. The data obtained indicate the need to improve specialized services, including
creation of a population register, for the study of hydatid cysts.
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MpencTtaBneHbl faHHbIE MYNLTULLEHTPOBOrO UCCeA0BaHMS No 3a60N1eBAEMOCTM 3XMHOKOKKO30M B 3HAEMUYHbIX PErNO-
Hax CHI. OnpepeneHbl NyTn nepefayn aXMHOKOKKO3a B 3aBMCUMOCTU OT CEJIbCKOXO3SMCTBEHHON AesaTensHoCTN. Hanbonee
BblcOokasi 3abonesaemMocTb B CHI" oTmevanachk B AMano-HeHeLkomM aBTOHOMHOM Okpyre u Pecnybnuke Y3bekucTtaH (cpeau
B3pochnbix — 4,2+0,36 n 4,5+1,1 Ha 100 Tbic. HaceneHus, cpean geten — 4,9+0,45 n 4,3+0,5 Ha 100 TbIC. HaceneHus COoTBET-
CcTBeHHO). Cpeaun B3pOCNOro HaceneHns aXMHOKOKKO3 BCTpeyasics Yalle B Bo3pacTHo rpynne oT 18 oo 40 net ¢ npeobnana-
HUeM MyxinH (56,3-64,5 %), 3a ncknoveHmem CtaBponosnbekoro kpas (43,4 %). Cpeauy 4eTCKOro HaceneHus vaule 6onenuv
Manbuunku (56,8-77,6 %) B Bo3pacTHoli rpynne 10—14 neT. HanbonbLuee YXCNO0 NONOXKUTENbHLIX PE3YNETATOB MCCNEN0BaHNS
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MsiCa Ha 9XMHOKOKKO3 perncTpupoBanock B KpacHoaapckom kpae. MayyeHne 3a601eBaeMOCTN SXMHOKOKKO30M MoKasaso He
TOJSIbKO Pa3/IMYHYI0 CTPYKTYPY U HACTOTY €ro BCTpe4aeMocTu Ha Tepputopumn CHI, HO 1 HegoyyeT 3a60/1eBaEMOCTU B ObULN-
anbHOW ctatucTuke. MosydeHHble AaHHbIe YKasblBaloT Ha HEOOXOAMMOCTL COBEPLLEHCTBOBAHNSA CNELManM3npoBaHHON Cyx-
Obl, BKtOYAs CO3AaHME MOMYASLUYOHHOrO PErMcTpa rno N3yHeHmio 9XMHOKOKKO3a.
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CIS - Community of Independent States

KT - Krasnodar Territory

RAz - Republic of Azerbaijan

RCHE - Republican Center for Hygiene and Epidemiology
RF - Russian Federation

RUz - Republic of Uzbekistan

SR - Samarkand Region
ST - Stavropol Territory
USA - United States of America

USSR - Union of Soviet Socialist Republics
WHO - World Health Organization
YaNAD - Yamal-Nenets Autonomous District

diseases that affect different strata of the

population and different age groups [1, 2, 3].
Registration of this helminthiasis started in the USSR
in 1983. According to the WHO [4], in some endemic
areas, incidence rates of hydatid cysts fluctuate
between 5-10 % of the total population per year.
Modern epidemiology of the disease is characterized
by infection among people who are engaged in
livestock production, as well as increasingly more
frequent infection among urban populations [5]. The
clinical importance of hydatid cysts is related to the
severe clinical manifestations with multiple lesions
of various organs, leading to long-term disability
and death. In 2013, five deaths were recorded in the
Altai and Krasnoyarsk territories and Kaliningrad
Region; in 2014, two deaths occurred in the Altai
Territory and Sverdlovsk Region; and there was one
death in 2015 the Kurgan Region [6]. It is important
to study the conditions of echinococcosis infection
and to determine the dynamics of morbidity among
children and adults, to clarify the most effective ways
to prevent disease. It should be noted that not all
cases of echinococcosis are included in the official
statistics. In such cases, if rare cases among adults
are undercounted, then there is not a single incidence
of hydatid cyst recorded among children. Therefore,
it is extremely important to conduct studies that take
into account the incidence of hydatid cysts among all
age groups.

The aim of the investigation was to conduct a
multicenter study of the incidence of hydatid cysts among
adults and children in endemic regions of the CIS.

Material and Methods. We conducted aretrospective
epidemiological analysis of the incidence of hydatid cysts
among adults and children in the CIS between 2000 and
2015. This analysis included cases of echinococcosis
among populations in endemic regions of the CIS, based
on data collected using Form NOO03/u, «Inpatient card»;
Form NO2, «Information on infectious and parasitic
diseases»; and Form N357-u, «Card of the epidemiological
examination ofinfectious disease outbreaks». The choice of
medical institutions to include in this study was determined
according to the concentration of patients with hydatid
cysts registered in the databases of health facilities where
operative treatment of hydatid cysts was carried out. The

H uman echinococcosis refers to severe parasitic
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following institutions participated in the study: the Regional
Center for the Prevention, Diagnosis, and Treatment
of Echinococcosis of Regional Clinical Hospital, and
Regional Children’s Clinical Hospital, Stavropol, Russian
Federation (RF); Salekhard District Clinical Hospital of the
Health Department of the Yamalo-Nenets Autonomous
District (YaNAD), RF; Research Institute — Regional Clinical
Hospital Ne 1, named after Professor S. V. Ochapovsky,
and Regional Children’s Clinical Hospital, Krasnodar,
RF, research project of the Samarkand Medical Institute
ITD-1109-11,3-27357, «Development of methods for
diagnosis, treatment and prevention, taking into account
regional characteristics of maternal and child health», and
the Second Clinic of the Samarkand Medical Institute,
Republic of Uzbekistan (RUz); and the Educational and
Surgical Center, Clinical Medical Center of the Azerbaijan
Medical University in Baku, Republic of Azerbaijan (RAz).
The data of population in the study areas was taken from
the official data of the Territorial Bodies of the Federal
State Statistics Service for the territories of the RF and the
Republican Center for Hygiene and Epidemiology (RCHE).

To reveal the parasitic morbidity, the overall
epidemiological indicator was determined per 100,000 po-
pulation, specified by age group and subsequent
distribution of patients by sex. We determined the
direction of agricultural activity, the source of morbidity,
the type of pathogen, as well as the index of organ
damage (liver, lungs and combined forms).

Statistical analysis of the research data was carried
out using Excel 2010 (Microsoft Corporation, USA) and
Statistica 10.0 (StatSoft, Tulsa, OK, USA), using variational
statistics methods and estimating the reliability of
differences in quantitative indicators using a Student t-test.

Results and Discussion. According to our data, the
number of cases of hydatid cyst in the endemic regions of
the CIS from 2000 to 2015 varied by region. In Stavropol
Territory (ST), RF, 187 patients with hydatid cysts were
observed, including 153 adults (81.8 %) and 34 children
(18.2 %). In Krasnodar Territory (KT), RF, the total number
of cases was 88, including 76 adults (86.4 %) and
12 children (13.6 %). In the YaNAD (RF), 227 patients were
treated: 171 adults (75.3 %) and 56 children (24.7 %).
In the Samarkand Region (SR), RUz, 314 patients were
treated, including 238 adults (75.8 %) and 76 children
24.2 %. The number of cases of hydatid cyst in the RAz
was 1058, including 637 adults (60.2 %) and 421 children
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(39.8 %). The distribution of cases of hydatid cyst among
adults by sex was as follows (Fig. 1). In the ST (RF):
62 men (43.4 %) and 91 women (56.6 %); in the KT (RF):
49 men (64.5 %) and 27 women (35.5 %); in the YaNAD
(RF): 109 men (63.7 %) and 62 women (36.3 %); in the SR
(RUz): 134 men (56.3 %) and 104 women (43.7 %); and
in the RAz: 403 men (63.3 %) and 234 women (36.7 %).
Among children with hydatid cysts, the sex distribution was
as follows (Fig. 2). In the ST: 21 boys (61.7 %) and 13 girls
(38.3 %); in the KT: 8 boys (66.7 %) and 4 girls (33.3 %);
In the YaNAD: 39 boys (69.6 %) and 17 girls (30.4 %);
in the SR (RUz): 59 boys (77.6 %) and 17 girls (22.4 %);
and in the RAz: 239 boys (56.8 %) and 182 girls (43.2 %).
The distribution by age group among the adult population
revealed that most cases occurred in individuals aged
18-40 years. The number of cases in that age group, by
region, was as follows. In the ST, 64 cases (41.8 %); in
the KT, 43 (56.6 %); in the YaNAD, 81 (47.4 %); in the SR
(RUz), 123 (51.7 %); and in the RAz, 389 cases (61.2 %).
Among children, the distribution of cases by age group
was as follows. In the ST (RF), there were 6 children age
3-7 years (17.6 %), 7 children age 7-10 years (20.6 %),
13 children age 10-14 years (38.2 %), and 8 children
age 14-18 years (23.5 %). In the KT (RF), there was
1 child age 3-7 years (11.1 %), 4 children age 7-10 years
(44.4 %), 3 children age 10-14 years (33.3 %), and 1 child
age 14-18 years (11.1 %). In the YaNAD (RF), there were
9 children age 3-7 years (16.1 %), 17 children age
7-10years (30.4 %), 16 childrenage 10—14 years (28.6 %),
and 14 children age 14-18 years (25.0 %). In the SR (RUz),
there was 1 child age 3-7 years (1.3 %), 6 children age
7-10vyears (7.9 %), 26 children age 10-14 years (34.2 %),
and 43 children age 14-18 years (56.6 %). In the RAz,
there were 6 children age 1-3 years (1.4 %), 63 children
age 3-7 years (14.9 %), 137 children age 7-10 years
(32.5 %), 122 children age 10-14 years (22.1 %), and
93 children age 14—-18 years (29 %).
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Fig. 1. Distribution of cases of hydatid
cyst among adults, by sex
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Fig. 2. Distribution of cases of hydatid cyst among
children, by sex

Regarding the affected organ, hydatid cysts were
recorded in adults as follows, for liver/lung/combined
form/rare forms, respectively (Fig. 3). In the ST (RF):
91 (58.3 %)/46 (29.5 %)/16 (10.3 %)/3 (1.9 %); in
the KT (RF): 32 (42.2 %)/28 (36.8 %)/16 (21 %)/0;
in YaNAD (RF): 52 (30.4 %)/117 (68.4 %)/2 (1.2 %)/0; in
the SR (RUz): 192 (80.7 %)/34 (14.3 %)/12 (5.0 %)/0;
in the RAz: 437 (68.6 %)/134 (21.0 %)/66 (10.4 %)/0.
Among children, the distribution of organs affected
(liver/lung/combined form) was as follows (Fig. 4).
In the ST (RF): 17 (50.0 %)/11 (32.4 %)/6 (17.6 %);
in the KT (RF): 8 (66.7 %)/3 (25 %)/1 (8.3 %); in the
YaNAD (RF): 9 (16.1 %)/47 (83.9 %)/0; in the SR
(RUz): 36 (47.4 %)/30 (39.4 %)/10 (13.2 %); in the RAz
159 (37.7 %)/173 (41.1 %)/77 (18.3 %) and other sites,
12 (2.9 %).
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Fig. 3. Distribution of cases of hydatid cyst
among adults, by affected organ
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Fig.4. Distribution of cases of hydatid cyst in children, by
affected organ

The total incidence of hydatid cysts during the
study period, according to official statistics of the
RF was 0.3-0.41 per 100,000 population. It should
be noted that, compared with 1991, the incidence
of echinococcosis increased nearly 4-fold, from
0.1 cases per 100,000 population [6, 7]. In the ST (RF),
according to official statistics, the total incidence of
hydatid cysts in adults was 0.88+0.1 per 100,000; in
children, this was 0.49+0.2 per 100,000 [8, 9]. In the
KT (RF), incidence was 0.058+0.09 per 100,000 adults
and 0.026%+0.01 per 100,000 children. In the YaNAD
(RF), incidence was 3.35%+0.23 per 100,000 adults and
4.1£0.7 per 100,000 children [10]. In the SR (RUz),
the overall incidence of hydatid cysts was 3.9+1.6 per
100,000 population [11]. According to the RCHE, the total
incidence in the RAz was 2.9+1.5 per 100,000 population
[12].

According to updated data on the territories of the RF,
the total incidence of hydatid cysts for the study period in
the ST was 1.69%0.5 per 100,000 adults and 0.63+0.3 per
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100,000 children; in the KT, this was 0.073%£0.03 per
100,000 adults and 0.03+0.02 per 100,000 children; in
the YaNAD, incidence was 4.2+0.36 per 100,000 adults
and 4.9%£0.45 per 100,000 children. In the SR (RUz),
the incidence of hydatid cysts was 4.5f1.1 per
100,000 adults and 4.3+0.5 per 100,000 children. In the
RAz, the adjusted overall morbidity was 3.7+£0.62 per
100,000 adults and 3.9%0.38 per 100,000 children.

Based on these results, when comparing the
adjusted morbidity and data of the official reports,
underestimation was present for cases of hydatid cyst
among both children and adults in all study areas.
The existing discrepancies in the results for general
incidence testify to the incompleteness of the statistical
data provided by health facilities to state bodies,
including irregular or incomplete delivery of emergency
notification cards by hospital surgical departments
when diagnosing hydatid cysts. Another reason for
the discrepancy is the migration process, wherein a
number of patients are not taken into account owing to
their residence in another territory.

According to Form N5 «Information on veterinary and
sanitary expertise of raw materials and animal products»,
a total of 72,371 meat samples with Echinococcus
eggs in 46 regions throughout the RF were identified in
agricultural and meat markets [13, 14]. The percentage
of contaminated meat from cattle was 2.3 %, 3.5 % from
sheep, and 1.17 % from pigs. Meat processing plants
identified 183,955 meat samples with hydatid cysts in
44 regions of the RF. The percentage of contaminated
meat from cattle was 4.02 %, 2.47 % from pigs, and
5.7 % from sheep. The highest number of meat samples
with hydatid cysts was found in the KT (38,435); other
data for meat contaminated with hydatid cysts included
in the Orenburg (25,056) and Rostov (14,006) regions,
ST (10884), and the Saratov (7076), Chelyabinsk (3977),
Samara (7452), and Moscow (6237) regions. The most
frequently infected animals were large cattle (48 %) and
small cattle (32 %), with pigs accounting for 19 % and
horses 1 % [15, 16]. The North Caucasus Federal District
is the third leading region for cattle-breeding agriculture,
with a total of 2,230,700 sheep, accounting for 9.1 %
of all sheep and goats in the RF. The main causes of
echinococcosis include violation of the rules regarding
the slaughter of farm animals, improper disposal of offal
from slaughtered animals, untimely de-worming of dogs,
and large populations of stray dogs [17, 18]. YaNAD
is the main reindeer breeding region in Russia as well
as worldwide. About 630,000 domesticated reindeer
graze in the YaNAD, which is more than 52 % of the total
Russian population of these animals. Reindeer breeding
employs up to 7000 people, mainly indigenous peoples
of the YaNAD (Nenets, Khanty, and Komi-Zyryans). As in
other regions where cattle breeding has been developed,
helminthiases have a significant impact on the health of
the population in the YaNAD, causing significant medical
and social harm. The incidence of hydatid cysts among
people engaged in reindeer herding is up to 30 % [19]. In
RUz and RAz, the leading sources of infection for humans
include sheep (53.8 %), cattle (34.8 %), and pigs (6.7 %).
A number of animal meat samples have been found to
be contaminated with Echinococcus larvae, which can
occur as a result of contact with the organs (lungs, liver)
of other infected animals. According to data of the RCHE
in Baku (RAz), causative agents of echinococcosis have
been detected in the central water supply [20, 21].

According to some authors, the leading site of
hydatid cysts is the lung (41-56 % of all localizations)
[22]. According to other data, most hydatid cysts occur
in the liver (41.9-65.9 %) [23]. The most common
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combined lesions are simultaneous hydatid cysts in
the lung and liver, which affect 7.5-21 % of infected
children. Larrieu and Frider presented data from a survey
of 9970 patients from regions of South America, Africa,
Europe, Asia, and Australia, considered to be endemic
zones of echinococcosis owing to shepherding traditions.
Those authors estimated that the ratio of incidence of
liver to lung infection is 2.5:1. They found a completely
different situation when studying this ratio in individuals
with asymptomatic forms of the disease. In ultrasound
and radiographic examination of 10,000 apparently
healthy people living in endemic zones of Argentina and
Uruguay, the ratio of lesions in the liver and lungs was
6:1 and 12:1, respectively. This difference in the ratio of
liver and lung damage between persons with preclinical
forms of echinococcosis (6:1 and 12:1) and hospitalized
patients (2.5:1) is attributable to the faster growth and
earlier manifestation of clinical signs of pulmonary
disease [24]. The third most common site of hydatid
cysts is the spleen, which accounts for more than 6 %
of all abdominal forms of infection [25]. The incidence of
pancreatic disease does not exceed 0.25 %. According
to Dahniya et al. this localization of the parasite was
detected in only 1 of 357 patients examined during a
20-year period. One of the rarest sites of hydatid cysts
is the kidney (1.5-5 % of observations), with only one
kidney most often affected. As a rule, the oncosphere
develops in the cortical layer of the kidney, and less
often in the perirenal fat. Hydatid cysts of the kidney
remain asymptomatic for a long period, and diagnosis is
made only if the patient develops hydatiduria owing to
rupture of the cyst. Cysts excreted in the urine have the
appearance of grapes or a transparent necklace [26].
A rare manifestation is hydatid cysts in the brain, found
in only 0.5-2.5 % of all cases, according to various data
[27, 28].

Conclusions. The results of our multicenter study
investigating the incidence of hydatid cysts in endemic
regions of countries of the CIS revealed that incidence
of echinococcosis differs both territorially as well as in
the structure of overall morbidity. The lowest incidence
of hydatid cysts among the adult population was found
in the KT (RF), with 0.058%0.09 per 100,000 population;
the highest incidence was in the YaNAD (RF) with
4.2+0.36 per 100,000 and the RUz with 4.5+1.1 per
100,000. With respect to age groups and sex, individuals
aged 18-40 years and men were the most often affected
(56.3-64.5 %) in all regions studied. The predominant
organ site of lesion was the liver, in 62.9 % of cases;
however, in the YaNAD, there was a pronounced
prevalence of hydatid cysts of the lung (68.4 %). In the
ST, there were three cases of extrahepatic abdominal
multiple echinococcosis. The highest number of children
affected were in the YaNAD (RF) and the RUz (4.9+0.45
and 4.3+0.5 per 100,000, respectively). As to the overall
incidence rate, boys predominated (58.7-77.6 %) and
children aged 10-14 years (28.9 %). In adults, hydatid
cysts occurred in the liver in most cases (50.4 %). The
obtained data showed a clear correlation with morbidity
in the CIS countries, thereby leaving open the problem
of studying morbidity indicators, which requires further
observation.

A comparative assessment of the indicators of
adjusted and official incidence in the CIS revealed
underestimation of the number of patients with hydatid
cysts of internal organs. These data testify to the need
for more complete surveillance as well as needed
improvement of specialized services in the CIS, including
the possible creation of a population register, to further
study the occurrence of hydatid cysts in the region.
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INFLUENCE OF ANEMIA ON QUALITY OF LIFE IN PATIENTS
WITH CHRONIC KIDNEY DESEASE ON RENAL REPLACEMENT THERAPY

Urazlina S. E., Zhdanova 1. V., Nazarov A. V., Zueva 1. V.

Ural State Medical University, Yekaterinburg, Russian Federation

BAUAHUE AHEMUWN HA KAYECTBO XKU3HU ¥ NALLUEHTOB
C XPOHUYECKOMU BOAE3HbIO NMOYEK,
NMOAYHAIOLWNX 3SAMECTUTEABHYIO MOYEYHYIO TEPANUIO

C. E. ¥pasauHaq, T. B. XXaaHoBa, A. B. Hasapos, T. B. 3yeBa

YpAAbCKUI FOCYAQPCTBEHHbIK MEAULUHCKMA YHUBEPCUTET, EkaTepuHbypr,
Poccunckas Peaepaums

The influence of anemia and renal replacement therapy (RRT) on the quality of life (QOL) of patients with chronic kidney
diseases (CKD) on HD, CAPD and kidney transplant recipients has been studied. 60 patients with CKD 5 were included in
the study. Patients with CKD 3 were included in control group. It was found that the scores of QOL in the group of kidney
transplant recipients were comparable with the scores in the group with CKD 3, and were better than in dialysis patients,
not only in terms of physical health (PF and PCH), but also in the terms of the psychological component of health (VT and
SF). Reliable (p<0.05) positive correlation have been obtained between QOL and hemoglobin levels (PF, PCH, SF, MH),
hematocrit (PF, PCH, SF, MH), serum iron level (PF, RP, BP, GH, PCH, VT, SF, MH), transferrin saturation index (BP, GH, PCH,
VT, MH). Scores of QOL in the group of kidney transplant recipients and in the control group were comparable and were better
than in the groups of patients on dialysis. Relationship between indices of anemia and QOL in patients on RRT was revealed.

Keywords: quality of life, chronic kidney disease, renal replacement therapy, anemia

M3y4yeHo BANSIHME aHeEMUU N 3aMeCTUTeNbHO novyedHon Tepanum (3MT) Ha kavyecTBO Xn3HU (KXK) naumMeHToB ¢ Xpo-
Huyeckon 6one3Hbio nodvek (XBIM), nonyyatowmx remoananua (Il), NOCTOAHHbIA aMOyNaToOPHbLIA NEPUTOHeaNbHbIN Anann3a
(NAMAO), 1 peumnmMeHToB annoTpaHcniaHTauum noydku (ATM). B nccneposaHme Obiin BkoYeHbl 60 nauneHToB ¢ XBI1 5,
KOTOpble OblN pasaeneHsbl Ha rpynnbl B 3asMcumMocTu oT metoga 3MT. Mpynny koHTpons coctaBunu naumeHTtsbl ¢ XBI1 3. Bbl-
aBneHo, 4To KX B rpynne peunnuneHtoB ATl 661710 CONOCTaBUMO C OLLeHKaMu B rpynne nauneHTos ¢ XBI1 3 n ny4iwe, yem y
nauMeHToB, NoayYyaloLmMx AManma, He TobKO No nokasatensam ¢uamndeckoro 3a0poBbs (PF 1 ®K3), HoO 1 no nokasatensm
ncuxonornyeckoro 300poBbs (VT n SF). [locToBepHas NonoxmnTenbHas koppensaums 6bi1a BeisBieHa MexXay nokasatensaMmm
KX n ypoBHem remornobuna (PF, ®K3, SF, MH), remaTokpuTta (PF, ®K3, SF, MH), cbiBopoTo4yHoro xenesa (PF, RP, BP, GH,
®K3, VT, SF, MH), nngexca HacblweHusa TpaHcdeppuHa (BP, GH, dK3, VT, MH). MokazaTtenun KX B rpynne peumnuneHTos ATI
1 B KOHTPOJIbHOW rpynrne Obl/iv CONoCcTaBMMbl U Nydlle, YeM B rpynnax naunmeHToB, nofyydalowmx auanms. beina soissneHa
B3aMMOCBS3b Mexay nokasarenammn aHemum n KX y naunenTos, nonydatowmx 3MT.

KntoueBbie c/ioBa: Ka4eCcTBO XU3HU, XPOHUYEecKasi rnoyeyHasi He4oCTartO4HOCTb, 3aMeCTUTEe IbHas roYyeyHasi Teparus,
aHeMn4yeCcKkui CUHAPOM
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