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Summary

Theaimofthisstudywastoestimatetheprevalenceanddistributionofspeciesofintestinalpara-
sitesintheBalkansontheexampleofKosovarandSerbianresidentsfromtheregionofGnjilanein
easternKosovo,wheretheepidemiologyofintestinalparasiticinfectionsremainsunknown.Para-
sitologicalexaminationofstoolspecimenswasperformedin2017and2018.Stoolsampleswere
collectedfromasymptomaticschool-childrenaged6–17years:530Kosovarsfromthemunicipality
ofKaçanikand310SerbsfromthemunicipalitiesofKamenicaandStrpce.Eachpatientprovidedtwo
stoolsamplescollectedeverysecondday,fixedinSAFpreservativeand70%spiritusvini,transpor-
ted to the Department of Epidemiology and Tropical Medicine at the Military Institute of Medicine in 
Poland,andtestedbylightmicroscopyusingthreediagnosticmethods:directsmearinLugol’ssolu-
tion,decantationindistilledwater,andFülleborn’sflotation.Atotalof101Kosovarchildren(19.1%
ofthestudygroup)werefoundtobeinfectedwithintestinalparasites:nematodes(n=20),cestodes
(n=2),trematodes(n=2),andprotozoa(n=79).Only13Serbianchildren(4.2%)werefoundtobe
infectedwith nematodes (n=4), cestodes (n=3), and protozoa (n=6).Giardia intestinaliswas the
mostprevalent intestinalparasite inbothgroups (14,9%vs.1.9%children).Theprevalenceof
asymptomaticparasitic infectionswassignificantlyhigherinKosovarsincomparisontotheSerbs
livinginthesameregionofeasternKosovo.Thisfactshowsthattheremaybesignificantdifferences
inthequalityofhealthcareandsanitationaswellasfeedhygienebetweenthesetwocommunities.
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Introduction

Despite a spectacular advance in the diagnosis and management 
of diseases, intestinal parasitic infections remain amajor public
health issueglobally(KeiserandUtzinger,2010). It isestimated
thatmore than twobillionpeopleworldwideare infectedwithat
leastonespeciesofintestinalparasiteandoverfivebillionpeople
liveincountrieswherehelminthsandprotozoaareendemic(Kucik
et al.,2004).Theriskofinfectionisparticularlyhighinareaswith
poorsanitationbecausepoorhygieneand the lackofadequate

sanitationfacilitiesencouragethespreadoffoodandwaterborne
diseases(Hotezet al.,2007).Thereareanumberfactorswhich
facilitatethespreadofparasiticinfectionsbothinthedeveloping
andtheindustrializedworld;theseincludelowsocioeconomicsta-
tus, mass migrations, and the presence of hosts in ecosystems 
(reservoirsofparasites)(Aliet al.,2014;Ojhaet al.,2014).The
spectrumofclinicalsymptomsinparasiticinfectionsisextremely
wideandmayvary fromasymptomaticcases throughdiarrheas
tocachexialeadingtosevereanemia(KorzeniewskiandKurpas,
2016).Microscopicexamination isstill thegoldstandard for the
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diagnosisofintestinalhelminthsandprotozoamakingitpossible
todetectparasitesattheirdifferentdevelopmentalstages(cysts,
trophozoites, larvae, ova) (Myjak et al., 2011). In Europe, high
ratesofparasiticinfectionsarereportedfromthecountrieswhich
are listed in the third and fourth quartile according to gross domes-
ticproductpercapita(GDP$1809–$17630)(HotezandGur-
with,2011);Kosovoranksinthe4thquartile.Theexactprevalence
ofparasiticinfectionsinKosovoisnotclearbecausethecountry
lacksorganizedepidemiologicalscreening.In2001,astudywas
conductedtoestablishtheetiologyofdiarrheain45Kosovarchil-
dren(KosovskaMitrovica). It revealed that40%of thediarrhea
casesinthestudygroupwereassociatedwithGiardia intestina-
lis (Quamilèet al.,2011).Anotherstudyaimedatassessing the
prevalenceofparasiticinfectionsinKosovowasconductedbythe
authorsofthepresentarticlein2015.Thestudygroupconsisted
of632Kosovars(childrenandadults)livinginthemunicipalityof
KaҫaniklocatedinsouthernKosovo.Wefoundthat12%ofthe
study population had asymptomatic parasitic infections, mainly 
Giardia intestinalis infection(10%oftheinfectedindividuals)(Ko-
rzeniewskiandAugustynowicz,2017).Kosovohasapopulationof
around2millionpeople.ThemajorityofitsresidentsareAlbanian,
but therearealsosomesignificantethnicminorities living in the
country,ofwhichtheSerbianminorityisthelargest(140,000).
Theaimofthisstudywastoassesstheprevalenceanddistribu-
tionofspeciesofintestinalparasitesintheBalkansontheexam-
pleofKosovarandSerbianresidentsfromtheregionofGnjilane
ineasternKosovo,wheretheepidemiologyofintestinalparasitic
infectionsremainsunknown.

Material and Methods

Study population 
In total, 840 asymptomatic school-children, aged 6 – 17 years,

living in the regionofGnjilane ineasternKosovo (including530
KosovarsfromthemunicipalityofKaçanikand310Serbsfromthe
municipalitiesofKamenicaandStrpce)werescreenedforintesti-
nalparasitesin2017and2018.Theapprovaltoperformthestudy
involvingKosovarchildrenhadbeengivenbytheHeadofMedical
ServiceandSocialHealthDepartmentMrs.DianaRekaandthe
HeadofEducationandCultureDepartmentMr.EnverKamishiand
issuedintheKaҫanikmunicipality.Theapprovaltoperformare-
searchstudyamongSerbianchildrenhadbeenobtainedfromthe
DirectorofMedicalCenterfortheGnjilaneregion,Dr.ZoranPerić.
Writteninformedconsentwasprovidedbyparentsorlegalguard-
iansofthechildreninvolvedinthestudy(handwrittensignatures
onacollectivelistofallstudyparticipants).Thedetailsofthestudy
wereexplainedtotheparticipantsinpatientinformationbrochures
writtenintheAlbanianandSerbianlanguages.

Sample collection and laboratory procedures 
Each patient provided two stool samples collected every sec-
ond day at Kosovar and Serbian healthcare facilities and local
schools.ThespecimenswerefixedinSAF(sodium-acetate-ace-
ticacid-formalin)preservativeand70%spiritusvini,transported
to the Department of Epidemiology and Tropical Medicine at the 
Military Institute of Medicine in Poland, and tested by light mi-
croscopyusingthreediagnosticmethods:directsmearinLugol’s
solution,decantationwithdistilledwater,andFülleborn’sflotation
(ClinicalandLaboratoryStandards Institute,2005;Garciaet al., 
2003;WHO,1991).
Statistical analysis 
Thestatisticalanalyseshavebeenperformedusingthestatistical
suiteStatSoftInc.(2014)STATISTICA(dataanalysissoftwaresys-
tem)version12.0.www.statsoft.comandExcel.Thequantitative
variableswerecharacterizedbythearithmeticmeanofstandard
deviationormedianormax/min(range).Thequalitativevariables

Intestinal parasites No of 
infections  

(n=103)

% of 
infections

% of examined 
patients (n=530)

Nematodes 20 19.5 3.8
Ascaris lumbricoides 8 7.8 1.5

hookworm 8 7.8 1.5
Trichuris trichiura 3 2.9 0.6

Enterobius vermicularis 1 1.0 0.2
Cestodes 2 1.9 0.4

Hymenolepis nana 2 1.9 0.4
Trematodes 2 1.9 0.4

Dicrocoelium dendriticum 2 1.9 0.4
Protozoa 79 76.7 14.9

Giardia intestinalis 79 76.7 14.9
No of infected 101 100.0 19.1

Table1.Intestinalparasiticinfectionsamong530Kosovarschool-childrenresidinginGnjilaneregion(Kaçanikmunicipality).
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werepresentedwiththeuseofcountandpercentage.Astatistical
significancelevelof0.05wasusedforallcalculations.

Ethical Approval and/or Informed Consent
 
Theresearchprojectwasapprovedby theBioethicsCommittee
at theMilitary Institute ofMedicine inPoland (DecisionNo. 72/
WIM/2017)undertheDeclarationofHelsinkiandinlinewiththe
EU provisions on Good Clinical Practice for conducting clinical tri-
als and testing medicinal productssignedbythePolishBioethics
Committee.

Results

Followingthemicroscopicexaminationof1,680stoolspecimens
(twosamples taken fromeachof the840subjects)by threedif-
ferent light microscopy methods we found that the total preva-
lenceof intestinalparasiteswas19.1%inKosovar(n=530)and
4.2%inSerbianschool-children(n=310).Thestudyrevealedthat
101 Kosovar children were infected with pathogenic intestinal
parasites; a total of 103 infectionsweredetected (two casesof
co-infections). Themost frequently detected intestinal parasites
included Giardia intestinalis (14.9%studysubjects),Ascaris lum-
bricoides(1.5%)andhookworm(1.5%)(Table1).
A totalof13Serbianchildrenwere found tobe infectedwith in-
testinalparasites.Giardia intestinalis (1.9%of thestudygroup)
and Ascaris lumbricoides(1.0%)werepredominant(Table2).In-
fectionswithnon-pathogenicintestinalparasites,e.g.Enatmoeba 
coli, Endolimax nana, Chilomastix mesnili(foundinbothexamined
groups)werenottakenintoconsiderationandarenotdiscussed
inthispaper.

Discussion

Currentepidemiologicalsituationof intestinalparasitic infections
(IPI) inKosovo isunknownandpresentedstudyremainsoneof

fewanalyses in thefieldof intestinalparasitology in this region.
Populationscreening toassess theprevalenceof intestinalpar-
asiteshavebeencarriedoutintheneighboringcountries,e.g.in
Albania andSerbia.The study of Sejdiniet al. (2011) involving
321children(aged7–16years) living in thecountiesofTirana
andElbasan in centralAlbania demonstrated the overall IPI in-
cidenceof19.0%, themostprevalentbeingGiardia intestinalis 
(10.9%),hookworm (5.6%),andAscaris lumbricoides (1.9%).
AdifferentscreeningstudyperformedbySpinelliet al. (2006) in
277asymptomaticsubjects fromcentralAlbania found that24.2
%ofthestudygroupwereinfectedwithpathogenicprotozoaand
helminths, including Trichuris trichiura(12.3%),Giardia intestina-
lis(11.2%),Hymenolepis nana(1.8%)andAscaris lumbricoides 
(1.1%).Theauthors’studyinvolving530asymptomaticKosovar
school-children from theGnjilane regiondemonstrateda similar
overallincidenceofIPI(19.1%),wherethemostcommonlyiden-
tifiedparasites includedGiardia intestinalis (14.9%),hookworm
(1.5%)andAscaris lumbricoides(1.5%).
AccordingtotheresearchstudiesconductedinSerbia,therates
of infectionswith intestinal parasites in the local population are
relatively low. A multicenter screening of 6,645 asymptomatic
school-children, aged 7 – 11 years, from 115 settlements in 20
different regions of central Serbia (including Belgrade, Kraguje-
vac, Lučani, Bor, Žagubica, Sjenica, Novi Pazar, Valjevo,Alek-
sandrovac, Pirot, Bosilegrad, Ivanjica, Golubac, Užice, Klado-
vo, Negotin, Kraljevo, Gornji Milanovac, Kruŝevac, and Čačak)
found the overall prevalence of Giardia intestinalis infections to 
be6.1%.(Nikolićet al.,2011).Theauthors’studyconducted in
theperiodbetween2017and2018among310asymptomaticSer-
bianschool-childrenfromtheGnjilaneregionineasternKosovo,
demonstratedtheoverallincidenceofIPIat4.2%,withGiardia in-
testinalis(1.9%)andAscaris lumbricoides(1.0%)beingpredom-
inant.Examinationof2,440Serbiantravelersreturningfromtropi-
calandsubtropicaldestinationsrevealedinfectionswithintestinal
parasitesin1.2%patientsonly,mainlyEntamoeba histolytica sen-
su lato and Giardia intestinalis(Dakićet al.,2011).Inrecentyears,

Intestinal parasites No of 
infections  

(n=13)

% of 
infections

% of examined 
patients (n=310)

Nematodes 4 30.8 1.3  
Ascaris lumbricoides 3 23.1 1.0

Enterobius vermicularis 1 7.7 0.3
Cestodes 3 23.1 1.0

Hymenolepis nana 2 15.4 0.7
Diphyllobothrium latum 1 7.7 0.3

Protozoa 6 46.1 1.9
Giardia intestinalis 6 46.1 1.9

No of infected 13 100.0 4.2

Table2.Intestinalparasiticinfectionsamong310Serbianschool-childrenresidingGnjilaneregion(KamenicaandStrpcemunicipality).
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amajorityofstudiesintotheprevalenceofintestinalparasitesin
humans that are carried out in Europe are primarily focused on 
the incidence of Cryptosporidiumspp.andGiardiaspp.Serbiais
oneofthecountriesparticipatinginIPIsurveillance(thenumber
ofreportedgiardiasiscasesinthecountryfellfrom4.6/100,000in
2005to1.1/100,000in2014)(Plutzeret al.,2018).Unfortunately,
thereisnoreliabledataavailableastotheprevalenceofintestinal
parasiticinfectionsinKosovo.

Conclusion

Current epidemiology of intestinal parasites in Kosovo is un-
known. The study involved asymptomatic Kosovar and Serbian
school-children living in thesameecosystemof theGnjilane re-
gion (easternKosovo)anddemonstrated that theprevalenceof
intestinalparasiticinfectionsinKosovarsissignificantlyhigherin
comparison to Serbian children, whichmay be the evidence of
some differences in the quality of health care and sanitation as 
wellasfeedhygienebetweenthesetwocommunities.
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