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CaxeTak

Y Penybnuum Cpbuju TpuxuHenosa nognexe obaBe3HOM MnpujaBrbuea-
tby. Hag3op Hap TpMXUHEN030M ce CNpPOBOAU KPO3 HALMOHAMHN CUCTEM
nacvBHOr Haa3opa. JeavHuue 3a Haa3op Cy CBe 3ApaBCTBEHE YCTaHOBeE
Koje oTKpuBajy criyvajeBe. OKpy>XHU 3aBoAM 3a jaBHO 3apaBrbe (n=24)
BpLUe Knacudukauumjy criydajeBa Ha OCHOBY AeduHuumMje criyyaja aate y
oanyuu Komucmje EBponcke yHuje (6p. 2012/506/EY). Liurs oBor papa je
OnunCc ennMaeMUOroLKUX nodataka o TpuxuHenosu 'y Cpbuju y nepuogy o
2001. po 2022. roanHe. V3BpLueHa je AecKpunTBHA aHanv3a noparaka
Hagsopa. TpeHAoBM cTone MHUMAEHUM|Ee TPUXMHENO03e aHanuanpaHu cy
3a ueny 3emiby U CBe OKpyre nojeguHavHo kopuwherwem Joinpoint pe-
rpecvoHor mogena. Y nepwogy og 2001. po 2022. rogvHe npujaBrbeHa
cy 2922 (38,94 Ha 100.000 cTaHoBHMKa) criydaja TpuxuHenose. Mpoce-
YyaH 6poj pernctpoBaHux cnyyajeBa je 133 (pacnoH og 577 y 2002. no
0y 2021. rogunn). Y nepuogy og 2001. go 2022. roguHe y Peny6nuum
Cpbuju peructpyje ce TpeHa naga crone WHUMAEHUMjEe TPUXUHENo3e,
Koju je ctatmucTudkm 3HavajaH of 2004. roamHe. CTaTUCTUYKM 3HaYajaH
TPeHA NaAa cTone MHUMAEHLMje PerncTpoBaH je ny beoorpagckom okpy-
ry TOKOM Lienor nocmatpaHor nepuoga n 'y CpearobaHaTckom OKpyry A0
2004. roavHe. Y Tonnuykom n BpaHW4eBCKOM OKpyry Ce HaKoH BuLUe-
roavLker, CTaTUCTUYKN 3HAYajHor, naga crone nHumaeHunje, on 2020.
roguHe perucTpyje Harmm pacT KOju je CTaTUCTMYKKU 3HavajaH. Enngemu-
OMOLUKM nofaum o TpuxmHenosn y Cpbuju y nocmatpaHom nepuogy cy
y cknagy ca yobuyajeHum enuaemMuonoLlkuM obpacumma TpuxuHenose
IbyAMn. YNpKoC roguiibyuM ocumnauujama y 6pojy npujaBrbeHux cnyvaje-
Ba, yKynaH TpeHn je onagajyhu wWTo Moxe ykasuBaTtu Ha edoukacHe Mepe
npeBeHLWje 1 KOHTpore.

KrbyuHe peum: TpuxmHenosa, TpeHa, Cpbuja

YBopg

TpuxnHenosa je TMnu4Ha 300HO3a, 3apasHa bomnecT koja
Ce MPEHOCK ca XMBOTMHA Ha Jbyae [1, 2]. Y3pouHuk 6o-
nectu je napasut u3 poga Trichinella xoju npunaga kna-
cn Hematoga. Pop Trichinella ykrbydyje pecetr BpcTa
(T. spiralis, T. nativa, T. britovi, T. murrelli, T. nelson, T.
patagoniensis, T. chancalensis, T. pseudospiralis, T.
papuae, T. Zimbabwensis) n Tpun reHotuna (T6, T8 1 T9)

Abstract

In the Republic of Serbia, trichinosis is subject to mandatory reporting.
Surveillance of trichinosis is carried out within the national system of
passive surveillance. Surveillance units are all health facilities that detect
cases. District public health centers (n=24) classify cases based on the
case definition provided in the decision of the Commission of the Europe-
an Union (No. 2012/506/EU). The aim of this paper is to describe epide-
miological data on trichinosis in Serbia for the period from 2001 to 2022.
Surveillance data have been descriptively analyzed. Trends in trichinosis
incidence rates were analyzed for the whole country and for all individual
districts using a Joinpoint regression model. In the period from 2001 to
2022, 2922 cases of trichinosis have been reported (38.94 per 100,000
inhabitants). The average number of registered cases is 133 (ranging
from 577 in 2002 to 0 in 2021). In the Republic of Serbia, in the period
from 2001 to 2022, a trend of decreasing incidence rate of trichinosis has
been registered, which has been statistically significant since 2004. A sta-
tistically significant downward trend in the incidence rate was registered
both in the Belgrade District during the entire observed period and in the
Central Banat District until 2004. After a multi-year, statistically significant
drop in the incidence rate, in the Toplica and Branic¢evo Districts, a sharp
increase has been registered since 2020, which is statistically significant.
Epidemiological data on trichinosis in Serbia in the observed period are
in line with the usual epidemiological patterns of trichinosis in humans.
Despite annual fluctuations in the number of reported cases, the overall
trend is decreasing, which may indicate effective measures of prevention
and control.

Key words: trichinosis, trend, Serbia

Introduction

Trichinosis is a typical zoonosis, an infectious disease that
is transmitted from animals to humans [1, 2]. The causative
agent of the disease is a parasite from the genus Trichinel-
la, which belongs to the class of nematodes. The genus
Trichinella includes ten species (T. spiralis, T. nativa, T.
britovi, T. murrelli, T. nelson, T. patagoniensis, T. chancal-
ensis, T. pseudospiralis, T. papuae, T. Zimbabwensis) and
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[1, 2]. Y EBponu cy HajydecTanuje Yyetupwu Bpcte: T. spiralis
Koja je LWMPOKO pacnpocTpakeHa y obnactuma ca BUCO-
KM y3rojem cBuksa Kao WwTo cy byrapcka, PymyHuja, Cp-
Ouja, JlutBanwuja, Morbcka n Wnanwja, T. britovi u T. native
Koje Cy pacnpocTpareHe y apKTUYKMM U CyBapKTUYKMM
pernoHMMa Kao 1 LeHTpanHoM 1 jy>xHoM pernoHy Espone,
n T. pseudospiralis kao jeguHa BpCTa Koja uHduumpa u cu-
cape 1 NTuLe U Koja je ca HACKOM npeBaneHumjoM NpucyT-
Ha wmpom EBponckor koHTuHeHTa [3-5]. T. spiralis je npBa,
a T. britovi je gpyra Hajuyewha BpcTa koja Aosoau Ao obo-
nesamna kof rbyam [6]. NpupoaHu pesepsoapwu Trichinella
Spp. Cy OUBIbE XUBOTUHE KOje Cy Mecojean 1 cealuTojeam
N OHe npefcTaBrbajy BaxaH n3Bop MHdekumje 3a gomahe
XNBOTUKLE U Ibyae [7, 8]. [MaBHM MexaHu3am 3apaxkaBara
OBOM HEMATOLOM KOZ JbyaN je KOH3yMUpake CUPOBOT UM
TEPMUYKM HEAOBOSBLHO 06paheHor meca 1 MecHux npepa-
hesuHa [8].

[Npouerwyje ce oa ce y CBeTy CBake roAuvHe peructpyje
10.000 cniyyajeBa TpuxuHenose kopg reyam [9, 10]. HajHo-
BWjV nogaum nokasyjy aa je y nepuogy og 2016. go 2020.
roguHe y EBponckoj yHuju npujaBrbeHO yKkynHo 549 cny-
YajeBa TpUXWMHENO3e KOA JbyAu, Ca HajBULLIOM CTOMOM
npujaeremBama of 0,03 cnyyvaja Ha 100.000 ctaHoBHMKa
pernctposaHom 2017. n 2020. roguHe 1 HajHMKOM CTOMOM
(0,01 Ha 100.000) peructposaHom 2018. roguHe [9, 10].
PeructposaHa ctona y 2018. roavHu je yjeqHo 1 HajHuxa
cTona vkaja npujaBrbeHa of noveTka Hag3opa Hag TpUXu-
Henosom Ha HuMBOy EBponcke yHuje, Koju ce cnpoBoau of
2007. roguHe [10]. Y s3emrbama EBponckor permoHa Tpuxu-
Hernoa3a je peTka anu 03burbHa 6onecr, a cTona npujasrby-
Baka TpuUxuHenose Ha EBponckom KoHTUHeHTY je 2019.
roavHe CKOpo yABOCTpydeHa y ogHocy Ha 2018. roguny
[3]. Pasnor je noBehawe Opoja crnyyajeBa npujaBrbeHUX Y
Byrapckoj, Atanuju u WnaHuju, npn 4emy je ns byrapcke
npuvjaereeHa BehuHa (57%) noTBpheHux criyyajesa Tpuxu-
Henose y 2019. rogunu [3]. l'eHepanHo, 6ankaHcke 3eMrbe
n genom Utanwuja, Jinteanuja, MNorbcka 1 LWnaHwja npen-
CTaBIbajy ,M3BO3HUKE” TPUXMHENO3€e 3a ocTane 3emrbe Y
EBponu [3-5].

Y Penybnuum Cpbuju TpuxmHenosa noanexe obaBesHOM
npujaBrbMBakby npema 3akoHy O 3aLUTUTWM CTaHOBHMLLTBA
of 3apasHux bonectn (,Cn. rmacHuk PC”, 6p. 15/2016,
68/2020. n 136/2020) [11]. MNogaum ce NpuKynbajy y OKBu-
py NMacuBHOI cucTema enuvaemMmoriowKor Haasopa. Jeau-
HMLE 3a HaA30p Cy CBe 34paBCTBEHE YCTaHOBE KOje OTKpU-
Bajy crnyyajeBe oboneBara, a OKPYXXHU 3aBOAU 3a jaBHO
3gpaBrbe (n=24) BpLue knacudukauujy cryyaja Ha OCHOBY
ycBOjeHe feduHuumje cnyyaja gate y oanyum Komucuje
EBponcke yHuje (6p. 2012/506/EY). AHanu3a kpeTara
TpuxuHenose y Cpbuju ce npukasyje Kpo3 HegeroHe, mMe-
CeyHe M rogMLlkbe M3BeLLTaje O KpeTawy 3apasHux Gone-

three genotypes (T6, T8 and T9) [1, 2]. The most common
four species in Europe are: T. spiralis which is widely dis-
tributed in areas with large pig rearing such as Bulgaria,
Romania, Serbia, Lithuania, Poland and Spain, T. britovi
and T. nativa which are distributed in arctic and subarctic
regions as well as central and southern regions of Europe,
and T. pseudospiralis as the only species that infects both
mammals and birds and is present with a low prevalence
throughout the European continent [3-5]. T. spiralis is the
first, and T. britovi is the second most common species
causing the infection in humans [6]. Natural reservoirs of
Trichinella spp. are wild animals that are carnivores and
omnivores and represent a significant source of infection
for domestic animals and humans [7, 8]. The main mech-
anism of human infection with this nematode is the con-
sumption of raw or thermally under-processed meat and
meat products [8].

It is estimated that 10,000 cases of trichinosis in humans
are registered in the world every year [9, 10]. The latest
data shows that between 2016 and 2020, a total of 549
cases of trichinosis in humans were reported in the Euro-
pean Union, with the highest reporting rate of 0.03 cases
per population of 100,000 registered in 2017 and 2020,
and the lowest rate (0.01 per 100,000 people) registered in
2018 [9, 10]. The rate registered in 2018 is also the lowest
rate ever reported since the beginning of trichinosis sur-
veillance at the European Union level, which has been car-
ried out since 2007 [10]. In the countries of the European
region, trichinosis is a rare but serious disease, and the
reporting rate of trichinosis in the European continent has
almost doubled in 2019 compared to 2018 [3]. The reason
is an increase in the number of cases reported in Bulgar-
ia, Italy and Spain, with Bulgaria reporting the majority of
confirmed cases of trichinosis (57%) in 2019 [3]. Generally,
the Balkan countries and partly Italy, Lithuania, Poland and
Spain are the “exporters” of trichinosis into other countries
in Europe [3-5].

In the Republic of Serbia, trichinosis is subject to mandato-
ry reporting under the Law on Protection of the Population
from Infectious Diseases ("Official Gazette of the RoS”, No.
15/2016, 68/2020, and 136/2020) [11]. Data are collected
within the passive system of epidemiological surveillance.
Surveillance units are all health institutions that detect
cases of the disease, while district public health centers
(n=24) perform case classification based on the adopted
case definition provided in the decision of the Commission
of the European Union (no. 2012/506/EU). The analysis
of the trend of trichinosis in Serbia is presented through
weekly, monthly and annual reports on the movement of in-
fectious diseases. Since so far there have been no studies
analyzing the trend of trichinosis in Serbia, and consider-
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ctn. Kako no caga Huje 6uno ctyguja koje cy aHanusunpane
TpeHa KpeTawa TpuxumHenose y Cpbuju, a ¢ 063npom Ha
TO Aa TpUXMHenos3a npeactaBrba U Aarbe 036urbaH npo-
fnem y cycegHuMm 3emrbama, UMb Halwer paga je ga ce
aHanuampajy npomMeHe y TpeHay TpuxumHenose y Cpouju no
permoHuma kako 6u ce MHOWPEKTHO M3BENU 3aKibyyly O
YCMNEeLWHOCTN 0 Cafa NpMMeHeHnX cTpaTtervja 3a npeBeH-
uujy 1 cysbujare oBe Gonectu y nonynaumju.

MeTtope

Kao n3Bop nogataka y oBOj CTyamju npeceka kopuwheHu
Cy rogvLLHV n3BeLwTajy 0 3apasHum bonectmuma NHCTUTY-
Ta 3a jaBHO 3apasrbe Cpbuje ,Op Munan JoBaHoBuh ba-
TyT” ¥y nepuogy of 2001. go 2022. rognHe. U3 roanisbmnx
n3BeLlTaja 4obwvjeHun cy 36MpHM nogaum o 6pojy perncTpo-
BaHUX CryyajeBa TPUXWMHENO3e U cTornama WHUMAeHuuje
Ha 100.000 ctaHOBHMKa MO roagMHaMa perucTpoBama.

JeckpuntuBHa cTaTUCTUYKa aHanusa je ypaheHa y Excel-y.
3a npukas TpeHaa ctone nHuugeHumje kopuwheHa je jea-
HauMHa nuHeapHe perpecuje (y = a + bh) y kojoj 3aBUCHY
Bapwjabny npeacTtasrba CTona MHUMAEHUWje perncTposa-
Ha y CBaKoj rogmHu nocmartpaHor BpeMeHCKOor nepuoaa,
a HesaBMCHY Bapujabny Bpeme. 3a aHanu3y TpeHga CcTo-
ne nHUMgeHumje TpuxuHenose ypaheHa je Joinpoint pe-
rpecvoHa aHanusa y Bep3uju codTBepa OTBOpPEHOr koga
4.9.1.0 (National Cancer Institute. Joinpoint trend analysis
software)." OBa aHanusa npyxa AeTarbHuju yBua y AnHa-
MUKy TpeHAa cTone nHuugeHuuje. Takohe, omoryhasa ga
ce naeHTUMUKyjy BpeMeHcke Tadke (Tj. Tauke cnajarba) To-
KOM mocmaTtpaHor nepuoga y kome ce nojasuna 3HavajHa
npomeHa TpeHaa. HesaBucHa Bapwujabna je Bpeme (Tj. UH-
TepBan usmehy perucrtpoBaHe cTone HuMaeHumje y npeoj
1 nocnear0j roguHn neproga nocmartparsa). 3aBuUcHe Ba-
pujabne 6une cy roguwme cTone mHumaeHumje. MNpetno-
CTaBWM CMO [a je BapujaHca rpeLlke KOHCTaHTHa U HUCMO
nor-TpaHcdopmucanu Hawwe nogatke. Kao ropwa rpaHuua
CTaTUCTUYKE 3Ha4YajHOCTU y3eTa je p BpegHocT of 0,05.

Pe3ynTtatu

Y nepwogy og 2001. go 2022. rognHe y Penybnuum Cp-
Ouju cy perncrtpoBaHa 2922 cny4vaja obonesawa of Tpu-
XUHEeNno3e ca NpoCceYHOM CTOnoM uHumaeHumje 38,94 Ha
100.000 ctaHoBHMKa. [MpoceyaH 6poj permcTpoBaHmx Cry-
YyajeBa Mo roavHM TOKOM aHanuavpaHor nepuoga U3Hocmo
je 133 (muHumym O cnyyajesa y 2021. roguHu, MakcuMym
577 cnyyajea y 2002. roguHun). Tokom 2002. roamHe 3abe-
nexeHa je n Hajgeha ctona nHUMAeHUMje TPUXNHENo3e of
7,69 Ha 100.000 ctaHOBHWMKA.

' OocTtynHo Ha: https://surveillance.cancer.gov/joinpoint/

ing that trichinosis is still a serious problem in neighboring
countries, the goal of our study is to analyze the changes
in the trend of trichinosis in Serbia by region in order to
indirectly drew conclusions about the success of the strat-
egies applied so far in the prevention and suppression of
this disease in the population.

Methods

The sources of data used in this cross-sectional study are
the annual reports on infectious diseases of the Institute
of Public Health of Serbia “Dr. Milan Jovanovi¢ Batut” in
the period from 2001 to 2022. From the annual reports we
obtained summary data on the number of registered cases
of trichinosis and incidence rates per 100,000 inhabitants
by year of registration.

The descriptive statistical analysis was done in Excel. To
present the incidence rate trend, we used the linear regres-
sion equation (y = a + bh) in which the dependent variable
is the incidence rate registered in each year of the observed
time period, and the independent variable is time. To ana-
lyze the trend of the trichinosis incidence rate, a Joinpoint
regression analysis was performed using the open source
version of the software 4.9.1.0 (National Cancer Institute.
Joinpoint trend analysis software)." This analysis provides
a more detailed insight into the dynamics of the incidence
rate trend. It also enables to identify time points (i.e., meet-
ing points) during the observed period in which a signifi-
cant trend change occurred. The independent variable is
time (i.e., the interval between the registered incidence
rate in the first and last year of the observation period).
The dependent variables were the annual incidence rates.
We assumed that the error variance is constant and we did
not log-transform our data. A p value of 0.05 was taken as
the upper limit of statistical significance.

Results

In the period from 2001 to 2022, 2,922 cases of trichinosis
were registered in the Republic of Serbia with an average
incidence rate being 38.94 per 100,000 inhabitants. The
average number of registered cases per year during the
analyzed period was 133 (the minimum 0 cases in 2021,
the maximum 577 cases in 2002). During 2002, there has
been recorded the highest trichinosis incidence rate of
7.69 per 100,000 inhabitants.

The largest number of patients was registered in Belgrade
(n=521), South Backa (n=353) and Central Banat Districts
(n=349), while the lowest number was registered in ZajeCar
(n=7), Rasina (n=7), Toplica ( n=3), and P¢inja (n=3) Dis-

" Available at: https://surveillance.cancer.gov/joinpoint/
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Hajsehu 6poj obonenux je peructpoBaH y beorpagckom
(n=521), JyxHobaukom (n=353) n CpegrobaHaTCKOM
okpyry (n=349), ook je Hajmaru 6poj perncTpoBaH y 3a-
jeyapckom (n=7), PacuHckom (n=7), Tonnmykom (n=3) u
Munksckom (N=3) okpyry. JeamHo y MnpoTckom okpyry To-
KOM nmocMaTtpaHor Nepuoaa HUCY PermcTpoBaHmu CryyvajeBu
oboneBarwa of TpuxmHenose. Hajsuwe cTone MHUMAEH-
uvje TpuxmHenose cy pernctpoaHe y CpegwobaHaTCKOM
(49,75 Ha 100.000), Beorpaackom (36,43 Ha 100.000), 3a-
nagHobaykom (25,26 Ha 100.000), 3natnbopckom (24,17
Ha 100.000), MauBaHckom (21,74 Ha 100.000) n Jy>kHobay-
kom (20,04 Ha 100.000) okpyry. HajHmxe cTone uHunaeH-
uuje TPMXMHENO3e Cy permcTpoBaHe y OKpy3uma ca Hajma-
MM Bpojem pernctpoBaHux crnyyajesa: PacuHckom (1,15
Ha 100.000), 3ajeyapckom (0,91 Ha 100.000), Tonnuykom
(0,47 Ha 100.000) u Muursckom (0,36 Ha 100.000) okpyry.

Y nepwuogy og 2001. po 2022. roamHe y Peny6nuumn Cpbu-
jn peructpyje ce TpeH4 Naga ctone MHuuaeHumje Tpuxm-
Hernose (rpacukoH 1). CTaTCTUYKKM 3HavajaH nag y Opojy
cnydvajeBa peructpyje ce og 2004. roanHe (rpadukoH 1 n
2).

padcdmkoH 1. JlnHeapHa perpecuoHa aHanusa TpeHga
cTone uHumaeHuuje TpuxmHenose y Penybnvumn Cpbuju y
nepvogy oa 2001. no 2022. roguHe

trict. During the observed period, only the Pirot district had
no registered cases of trichinosis. The highest incidence
rates of trichinosis were registered in Central Banat (49.75
per 100,000), Belgrade (36.43 per 100,000), West Backa
(25.26 per 100,000), Zlatibor (24.17 per 100,000), Macva
(21.74 per 100,000), and South Backa Districts (20.04 per
100,000). The lowest incidence rates of trichinosis were
registered in the districts with the lowest number of regis-
tered cases: Rasina (1.15 per 100,000), Zajecar (0.91 per
100,000), Toplica (0.47 per 100,000), and P¢&inja District
(0.36 per 100,000).

In the period from 2001 to 2022 in the Republic of Ser-
bia, there is a trend of decreasing incidence of trichinosis
(graph 1). A statistically significant decrease in the number
of cases has been registered since 2004 (graphs 1 and 2).

Chart 1. Linear regression analysis of the trend of the trich-
inosis incidence rate in the Republic of Serbia in the period
from 2001 to 2022
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MpadomkoH 2. Joinpoint perpecrnoHa aHanuaa TpeHga cTo-
ne nHumaeHumje TpuxmHenose y Peny6nuum Cpbuju y ne-
puogy og 2001. po 2022. roanHe

Chart 2. Joinpoint regression analysis of the trend of the
trichinosis incidence rate in the Republic of Serbia in the
period from 2001 to 2022
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Map ctone vHuMaeHuuje 3a Beorpap je cTaTUCTUYKM 3Ha-
YyajaH TOKOM Lienor nepvoga, ¢ TUM [a Ce HaKOH Harmnor
naga og 2001. go 2003. kacHuje 6enexun bnaxu onagajyhu
TPeHd, nako 1 garbe CTaTucTuU4Yku 3HadajaH. Y Cpeamnso-
©aHaTCKOM OKpyry je Takofje permctpoBaH Harnu, crtatu-
CTUYKM 3HavajaH, onagajyhm TpeHng noveTkom nocmarpa-
Hor nepuoda, a HakoH 2004. rognHe cTtona uHUMaeHumje
cTarHvMpa Ha HUCKMM BpeaHocTuma (rpadukoH 3 u 4).

FpadmkoH 3. Joinpoint perpecnoHa aHanusa TpeHga cTo-
ne wHUuaeHuunje TpuxmHenose y beorpagckom okpyry y
nepuoagy oa 2001. go 2022. roguHe

The decline in the incidence rate for Belgrade is statistical-
ly significant throughout the entire period, with the fact that
a milder downward trend is observed after a sharp decline
from 2001 to 2003, although still statistically significant. A
sudden, statistically significant, downward trend was also
registered in the Central Banat District at the beginning of
the observed period, and after 2004, the incidence rate
stagnates at low values (graphs 3 and 4).

Chart 3. Joinpoint regression analysis of the trend of the
trichinosis incidence rate in the Belgrade District in the pe-
riod from 2001 to 2022.
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FpadomkoH 4. Joinpoint perpecnoHa aHanu3a TpeHga cTo-
ne vHuuaeHumje TpuxuHenose y Cpeatob6aHaTCKoM OKpy-
ry y nepuogy og 2001. no 2022. roanHe

Chart 4. Joinpoint regression analysis of the trend of the
trichinosis incidence rate in the Central Banat District in the
period from 2001 to 2022.
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Pact TpeHga ctone mvHuMaeHuuje y 3aje4apckoM OKpyry
je eBngeHTaH HakoH 2003. roguHe, ann Huje CTaTUCTUYKN
3HayvajaH. Y Tonnuykom n bpaHn4yeBCKOM OKpYry ce HaKoH
BULLIErOANLLIHEN, CTAaTUCTUYKN 3HAYajHON, Naga cTone NHUK-
aeHuwmje, og 2020. roguHe perucTpyje Harnm pacTt Koju je
CTaTUCTUYKK 3HaYajaH (rpadoukoH 5, 6 1 7).

padumkoH 5. Joinpoint perpecnoHa aHanmsa TpeHga CcTo-
ne vHUMAeHUmWje TpuxmHenose y 3aje4apckoM OKpyry y ne-
puogy og 2001. go 2022. roanHe

The increase in the incidence rate trend in Zaje€ar Dis-
trict is evident after 2003, while not being statistically sig-
nificant. After a multi-year, statistically significant drop in
the incidence rate, in the Toplica and Brani¢evo Districts,
a sudden growth that is statistically significant has been
registered since 2020 (graphs 5, 6, and 7).

Chart 5. Joinpoint regression analysis of the trend of the
trichinosis incidence rate in the Zajec€ar District in the peri-
od from 2001 to 2022
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padomkoH 6. Joinpoint perpecnoHa aHanu3a TpeHga cTo-
ne vHUMAeHumje TpuxmHenose y TONIMYKOM OKpyry y ne-
puogy of 2001. po 2022. roanHe
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Chart 6. Joinpoint regression analysis of the trend of the
trichinosis incidence rate in the Toplica District in the period
from 2001 to 2022
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FpadmkoH 7. Joinpoint perpecnoHa aHanusa TpeHga CcTo-
ne nHUMaeHuUnje TpuxmHenose y bpaHnyeBckOM OKpyry y
nepuoagy oa 2001. go 2022. roguHe

Chart 7. Joinpoint analysis of the trend of the trichinosis
incidence rate in the BraniCevo District in the period from
2001 to 2022
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Y ocTanuMm pervMoHuma HUCY perncTpoBaHe CTaTUCTUYKM
3HayajHe NPOMeHe y TpeHay TpuxuHenose. Haume, y 16
okpyra Penybnuke Cpbuje (JyxHobaukom, CeBepHobau-
koM, CeBepHobaHaTckoMm, JyxxHobaHaTckom, 3anagHobay-
koM, Cpemckom, MauBaHckom, Konybapckom, MNogyHaB-
ckom, Llymagmjckom, Nomopasckom, Patukom, PacnHckom,
Huwasckom, JabnaHmykom u MumHCKOM OKpyry) npume-
heH je TpeHa nNaga cTone nHUMAeHUnje TpUxXmHenose, oK
je y aea okpyra (bopckom n 3natnbopckom okpyry) peru-
CTPOBaH TpeHA pacTa cTone MHUMAEeHUMje TpUxXuHernose

In other regions, statistically significant changes in the
trend of trichinosis have not been registered. Namely, in
the 16 districts of the Republic of Serbia (South Backa,
North Backa, North Banat, South Banat, West Backa,
Srem, Madva, Kolubara, Podunavlje, Sumadija, Pomoravl-
je, Raska, Rasina, NiSava, Jablanica, and P¢&inja District),
there was a downward trend in the incidence rate of trichi-
nosis, while in two districts (Bor and Zlatibor Districts) there
has been registered an increasing trend in the incidence
rate of trichinosis, but these trend changes were not statis-
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anu oee NpPoMeHe TpeHAoBa HUCY Gune cTaTUCTUYKN 3Ha-
YyajHe (pes3ynTaTi HUCY NpuKasaHn).

Ouckycuja

Cnyu4ajeBn oboneBana of TpuxmHenose y Cpbwuju ce peru-
CTPYjy roTOBO CBake roguHe, ca roguilikyuM ocuunaumnjama
Yy 3aBUCHOCTM O enuaeMUjCKOr jaBrbara donectu. Y no-
jeouHMM okpyanma 6poj perncTpoBaHux cryvajeBa je KOH-
CTaHTHO BMCOK Y O[HOCY Ha OKpyre y Kojuma cy permcrpo-
BaHN WCKIbYYMBO MOjeQMHaYHN CryyajeBM TOKOM Lienor
nocmaTtpaHor nepvofa WUnu yornwTe HUCY PerucTpoBaHu,
kao y lNupoTtckom okpyry. Takohe, y nojeanHnm okpysuma
enuaemuje TpUXMHeNo3e ce perncTpyjy Yewhe, na cy Tako,
Tokom nepuoga og 2011. go 2020. roaunHe, y Tpu okpyra y
Cpbuju envgemuje npujaBrbuBaHe Tokom 5—6 rogmHa, y 13
OoKpyra enugemuje cy ce jaBroane TokoMm 1-3 roguHe, OOK
y 0caM OKpyra Huje Buno perncTpoBaHux enuvgemuja [12].
HaBeneHo je y cknagy ca HanasMma ga u garbe nocTo-
je permoHun y 3eMsbn Koju cy eHOeMUYHU 3a OBY 300HO3Y,
NakKo je yYmHeH 3HayajaH Hamnop ga ce CMaku NpeHoLle-
e MHdeKuMje, Na Yak 1 Aa ce envMMUHULLE NMapasuT u3
naHua mncxpaxe [12, 13].

Y Cpbuju ce TokoM ABafeceTaBorogullt-er nepuoga pe-
rmcTpyje TpeHg naga ctone WHUMAeHUMje TPUXMHENose,
Kako Kafa ce nocmarpa yKynHa teputopuja Cpbuje Tako n
y BehrHM oKpyra nojeguHayHo, ca M3y3eTKOM NeT oKpyra y
KojuMa je permctpoBaH TPeHZ nopacta, TOKOM Lenor unm
Jena nocmaTpaHor nepvga. 3HavajaH nag y 6pojy peru-
CTpOBaHuX Cly4yajeBa 3anaxa ce 'y s3emrbama EBponcke
yHuje n CjegumeHnm AMepuyknv [pxxaBama LITO ce, npe
cBera, objawraBa CNpoBONEeHEeM CTPOrMX CaHUTapHUX
nponuca. MehyTtum, y Cpbuju ce pernctpyjy Buile crtone
Yak 1 y ogHoCy Ha 3emrbe EBponcke yHuje ca permctpo-
BaHUM HajuwumM ctonama. [pema nocnegwem nssewTa-
jy EBponckor LeHTpa 3a NnpeBeHuujy 1 KOHTpony 6onectu,
88% cBux notBpheHnx cnydvajeBa TpuxumHenose y 2020.
roavHu npujasreeHun cy y byrapckoj, Utanuju un MNorbekoj.
Takohe, y Byrapckoj je 3abenexeHa Hajseha ctona npwja-
BrbmBara o 0,19 cnyyajesa Ha 100.000 cTtaHOBHUKA, [OK
je apyra 3emrba no BUCUHM cTone npujasrbmBama og 0,13
cnyyajesa Ha 100.000 ctaHoBHuKa 6una Utanwja [10, 14,
15].

Takohe, 90% wu BuLle crnydvajeBa TPUXMHENO3E Ce peru-
CTPYjy Y OKBMpPY MOPOAMYHMX KnacTtepa unu enugemuja
[16, 17]. MMyT npeHowwera nHdpekumje je Hajyewwhe KOH3y-
Maumja CBMHCKOr Meca, U TO CUPOBOM UMW TEPMUYKUN He-
OOBOSbHO OOpafeHor Meca UM MecHux npouseoga (go-
mahe kobacuue 1 aumrbeHo meco). Octanu permcTpoBaHm
n3BOpU MHGEKUMje cy BUn KOHCKO MECO 1 MeCOo OUBIbE

tically significant (the results are not displayed).
Discussion

In Serbia, cases of trichinosis infection are registered al-
most every year, with annual fluctuations depending on the
epidemic occurrence of the disease. In certain districts, the
number of registered cases is consistently high compared
to districts with only individual cases registered during the
entire observed period or without any registered cases, as
in the Pirot District. In addition, in certain districts, trichi-
nosis epidemics are registered more often, so, during the
period from 2011 to 2020, in three districts in Serbia, epi-
demics were reported for 5-6 years, in 13 districts, epidem-
ics had occurred for 1-3 years, while eight districts had no
registered epidemics [12]. The above is consistent with the
findings that there are still regions in the country that are
endemic for this zoonosis, although considerable effort has
been made to reduce the transmission of the infection and
even to eliminate this parasite from the food chain [12, 13].

In Serbia, over a twenty-two-year period, there has been
registered a trend of decreasing incidence of trichinosis,
both when observing the entire territory of Serbia and in
most districts individually, with the exception of five dis-
tricts with a registered increasing trend, during the entire
observed period or a part thereof. A significant decrease
in the number of registered cases is also observed in the
countries of the European Union and the United States of
America, which is primarily explained by the implemen-
tation of strict sanitary regulations. However, in Serbia,
the registered rates are high even when compared to the
countries of the European Union with the highest regis-
tered rates. According to the latest report from the Euro-
pean Center for Disease Prevention and Control, 88% of
all confirmed cases of trichinosis in 2020 were reported in
Bulgaria, ltaly and Poland. Additionally, Bulgaria recorded
the highest reporting rate of 0.19 cases per 100,000 inhab-
itants, while the second country with the highest reporting
rate of 0.13 cases per 100,000 inhabitants was ltaly [10,
14, 15].

In addition, more than 90% cases of trichinosis are regis-
tered within family clusters or epidemics [16, 17]. The route
of transmission of the infection is most often the consump-
tion of pork, namely raw or thermally under processed
meat or meat products (homemade sausages and smoked
meat). Other registered sources of infection were horse-
meat and wild boar meat. Therefore, although a trend of
decreasing incidence rates is registered in Serbia, the ep-
idemic occurrences indicate insufficient awareness about
the risk of the disease and suggest that additional efforts
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cBune. Ctora, nako ce y Cpbuju pernctpyje TpeHg naga
cTone WHUMAeHUnje, nojaBe enuaemunja ykasyjy Ha Hendo-
BOJBHY CBECT O pu3uKy o 6onectu u cyrepvily ga je no-
TpebHO yNnoXxuTu AogaTHe Hamope y eaykauumjy CTaHOBHM-
WwTBa 1 npesBeHuunjy TpuxmHenose [12, 16]. Og 1948. oo
2014. roguHe, y Utanuju cy perncrposare 32 enugemuje
TpuxmHenose ca 1459 cny4yajeBa kao nocneauua: KOH3y-
Mauuje KOHCKOr Meca YBEe3eHOr W3 MCTOYHOEBPOMCKMX
3emarba (71% cnyyajeBa), CBMHCKOr Meca 13 crobogHor
y3roja unv of cBuka rajeHux y asopuwity (12% cnyvaje-
Ba) U Meca AmBIbux cBuwa (17% cnyyajesa) [1]. TpuxuHe-
nosa je peTka napasvtapHa 300H03a y EBpomnckoj yHuju.
Meco cBuHa rajeHux y gsopuwity 6mno je n3sop envge-
MUje TPUXMHENo3e Koja je permctpoBaHa y ®paHLuyckoj u
Cpbwujn novetkom 2017. rogmHe. Havme, Meco yHelleHo
n3 Cpbuje y ®paHLycky je AoBeno o nojaBe enugemuja
TPUXMHENO3€e y OBE ABE 3eMIbe rAe je 3apaxeHoM Mecy Y
06e 3emrbe 6rno n3noxeHo oko 47 ocoba, a permcTposa-
HO je ykynHo 20 cnyyajeBa TpuxuHenose (geset y Ppah-
uyckoj n 11 y Cpbwujn). MNocTtaBrbare anjarHose Gonectun
Kop, 3apaxeHux je 6uno ognoxeHo y PpaHuyckoj, enom
3aTo wWTo BehnHa nekapa Huje 3Hana 3a napasvTosy, LUTO
je moBeno oo koMMnnuKalmja koa criydajeBa obonesara ns
®paHuycke (kao WTo cy napanusa nuua u nnyhHa embo-
nwja). 3a koHTpony 6onectn HeonxodHW Cy 34paBCTBEHa
ynosopewa, yjeaHadyeH Haa3op n pasmeHa nHpopmalmja
Ha eBpPOMNCKOM HUBOY [2].

Byrapcka, Xpsatcka, ®paHuycka, Norscka, PymyHuja n
WnaHwja npujaBune cy nHdekumje kog gomahmx ceuHa
Koje ce He ysrajajy y KoOHTponucaHmum ycrnosuma [3]. Pery-
natmea EBponcke yHuje Hanaxe TecTupawe Ha TPUXMHeny
KO CBWX 3aKNaHWX CBUH-A, AMBIbUX CBUHbA, KOHA U ApPY-
MX y3rajaHux Unu OuBIbUX KUBOTUHA KOje Cy MOAMNOXHE
WHpecTaumjn TPUXMHENOM Ca fokaumja Koje HUCY 3BaHWNu-
HO Mpu3HaTe Aa Npumekyjy KOHTponuMcaHe ycrioBe y3roja.
KnBoTuhe 3aknaHe 3a kKyhHy NoTpoLHy HuUcy obyxsahe-
He OBMM 3aKOHOM M HaLMOHAarHW MPOMUCK Ce PasnuKyjy
of 3emrbe 0o 3emrbe [3]. YnpaBa 3a BeTepuHy y Cpbujm
je yBena mepe KOHTporie TPUXMHENOo3e, Kao LUTO je cucTe-
MaTcka maeHTuduKaumja n permctpaumja cemma, obase-
3HO TeCcTUpake CBMX CBUHA 3aKMaHWX 32 UCXPaHy Jbyau
(6e3 ob3upa ga nu ce pagu O KNaHuuama unuM O mManum
rasguHCTBUMA), Ha430p Had NonynawunjoM AMBIbUX CBUH-A
n obaBe3Ha fepaTtm3aunja Ha hapmama CBUHA.

3akrby4ak

Enngemuonowkn nogaum o TpuxuHenosm y Cpbuju y no-
cMaTpaHOM NepuoAy cy y ckrnagy ca yobuyajeHnm ennge-
MUOOLLKMM oBpacumma TpuxmnHenose rbyaun. TpeHa naga
cTone VMHUMAeHUMje MOXe yKka3uBaTu Ha edpukacHe Mepe

should be made in educating the population and prevent-
ing trichinosis [12, 16]. From 1948 to 2014, 32 trichinosis
epidemics with 1459 cases were registered in ltaly as a
result of the following: consumption of horsemeat import-
ed from Eastern European countries (71% of cases), pork
from free-range or backyard pigs (12% of cases) and wild
boar meat (17% of cases) [1]. Trichinosis is a rare parasit-
ic zoonosis in the European Union. Meat from backyard
pigs was the source of the trichinosis epidemic that was
registered in France and Serbia at the beginning of 2017.
Namely, meat imported from Serbia to France led to the
emergence of trichinosis epidemic in these two countries,
where around 47 people were exposed to infected meat in
both countries, and with a total of 20 registered cases of
trichinosis (nine in France and 11 in Serbia). Diagnosing
the disease in those exposed to the infection was delayed
in France, in part because most doctors were unaware of
the parasitosis, leading to complications in the cases of
the disease in France (such as facial paralysis and pulmo-
nary embolism). To control this disease, health warnings,
uniform surveillance and exchange of information at the
European level are indispensable [2].

Bulgaria, Croatia, France, Poland, Romania and Spain
have reported infections in domestic pigs that are not reared
under controlled conditions [3]. The European Union reg-
ulation mandates testing for Trichinella of all slaughtered
pigs, wild boar, horses and other farmed or wild animals
susceptible to Trichinella infestation and which come from
sites not officially recognized as applying controlled rearing
conditions. Animals slaughtered for domestic consumption
are not covered by this law, and national regulations vary
from one country to another [3]. The Veterinary Adminis-
tration in Serbia has introduced measures to control trichi-
nosis, such as systematic identification and registration of
pigs, mandatory testing of all pigs slaughtered for human
consumption (regardless of whether the sites are slaugh-
terhouses or small farms), surveillance over the wild boar
population and mandatory pest control on pig farms.

Conclusion

Epidemiological data on trichinosis in Serbia in the ob-
served period are consistent with the usual epidemiologi-
cal patterns of trichinosis in humans. The downward trend
in the incidence rate may indicate effective prevention and
control measures. However, the continued incidence of
cases indicates the need for further improvement of pre-
vention and control programs, both in the human health as
well as animal health sectors.
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npeseHuuje n KoHTpore. MehyTnm, KOHTUHYnpaHa nojasa
cnydvajeBa ykasyje Ha notpely 3a garbum yHanpehewem
nporpama npeseHLMje U KOHTPOre, Kako Yy CeKTopy 3apa-
Brba IbyaM Tako U 'y CEKTOPY 34paBrba XUBOTUHA.
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