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According to the World Health Organization (WHO), over 1.5 billion individuals, or 
roughly 24% of the global population, are infected with intestinal worms, which primarily 
affect school-aged children. India is home to a third of the world's 2.5 billion people 
without access to proper sanitation, as well as two-thirds of the 11 billion people who 
practice open defecation and a quarter of the 15 million people who die each year from 
diarrhoeal diseases. This work does a literature review to investigate the effects of 
helminthiasis. The articles obtained were extracted and conclusions were drawn from a 
literature study of intestinal worms using the PubMed database; the number of articles 
extracted became a conclusion of up to 30 articles, and the strategy for searching for 
articles in the database used the keywords "disease," "worms," and "worm disease." The 
impact of gastrointestinal helminth infections on the developing microbiota of juvenile 
hosts is poorly understood. Four different procedures were employed to determine worm 
infestation. Anthelmintic resistance (AR) in intestinal helminths of dogs and cats has only 
been observed on a few occasions, in contrast to parasites of livestock and horses. Soil-
transmitted helminths afflict billions of people worldwide, primarily in low- and middle-
income countries with inadequate sanitation and high levels of air and water pollution. 
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INTRODUCTION 
Worm illness is a condition in which worms or parasites 

that dwell in the intestines infect the human body. This illness can 

strike both children and adults. The flatworm or roundworm that 

infects the person can be either. According to the World Health 

Organization (WHO), helminthiasis is an infection caused by one 

or more intestinal parasitic worms of the intestinal nematode class. 

Nematodes in the intestine. Helminthiasis is caused by worms 

belonging to the Soil Transmitted Helminths (STH) class, which 

require specific soil conditions to achieve the infective stage. STH 

nematode species that cause helminthiasis include roundworms 

(Ascaris lumbricoides), hookworms (Ancylostoma duodenale and 

Necator americanus), threadworms (Strongyloides stercoralis), and 

whipworms (Trichuris trichiura). Pinworms are another non-STH 

nematode that regularly infects (Oxyuris vermicularis). 

Helminthiasis is caused by worms belonging to the Soil 

Transmitted Helminths (STH) class, which require specific soil 

conditions to reach the infective stage of development. STH 

nematode species responsible for helminthiasis include 

roundworms (Ascaris lumbricoides), hookworms (Ancylostoma 

duodenale and Necator americanus), threadworms (Strongyloides 

stercoralis), and whipworms (Trichuris trichiura). Pinworms are 

another non-STH nematode that infects people (Oxyuris 

vermicularis). 

Although worms ido inot iproduce idisease ioutbreaks ithat 

iresult iin ia ilarge inumber iof ivictims, ithey ido ihave imajor ihealth 

iconsequences iby isteadily ilowering ihuman ihealth, icausing ilasting 

iimpairment, idecreased ilevels iof iintelligence iin ichildren, iand ieven 

ideath. iWorms ican ibe iharmful ito ichildren's ihealth ibecause ithey 

iimpair iprotein, icarbohydrate, iand ifat iabsorption iin ithe ibody. 

iReduced imacronutrient iabsorption ileads ito ia idecline iin inutritional 

istatus, ihealth, iIQ, iand, iultimately, iproductivity iin ichildren. 
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METHODS 
The imethod iemployed iis iliterature ireview, iwhich iis ia 

isummary iof iwhat iis iknown iand iunknown iabout ia itopic ifrom ia 

icollection iof iscientific istudies, iincluding ithe icurrent igap iin iexisting 

iknowledge. iThe iPubMed idatabase 

i(https://pubmed.ncbi.nlm.nih.gov/) iis iused ito iconduct iarticle 

isearches ifor ithe iliterature ireview. iPapers ifrom ithe ilast iten iyears 

iwere iused, iwith ia itotal iof i30 iarticles ireviewed. iThree ikeywords iare 

iused iin iPubMed's iarticle isearch istrategy: i"helminth", i"disease", 

iand i"helminth idisease". iThe iworking iprocedure iof ithis iliterature 

ireview ican ibe iseen iin iFigure i1 ibelow: 

 

 
Figure i1: iLiterature iReview iWork iProcedure 

 

RESULT AND DISCUSSION 
After iobtaining i30 iarticles, ithen iextraction iof ithe iarticles iwas icarried iout, ithe iresults iof ithe iextraction ifrom ithese iarticles iwere ias 

ifollows: 
No Title/ 

Authors/ 
Years 

Objective iof 

iResearch 
Type iof iResearch Method iof 

iCollecting 

iData 

Population 

iand 

isample 

Result 

1 Effectiveness iof ia 

irural isanitation 

iprogramme ion 

idiarrhoea, isoil-
transmitted ihelminth 

iinfection, iand ichild 

imalnutrition iin 

iOdisha, iIndia: iA 

icluster-randomised 

itrial/ iClasen, iThomas 
Boisson, iSophie 
Routray, iParimita 
Torondel, iBelen 
Bell, iMelissa 
Cumming, iOliver 

 iaimed ito 

ievaluate ithe 

iefficacy iof ia 

irural isanitation 

iintervention ias 

ipart iof ithe 

iIndian 

igovernment's 

iTotal iSanitation 

iCampaign ito 

iprevent 

idiarrhoea, isoil-
transmitted 

ihelminth 

iinfection, iand 

RCT’s  100 irural 

ivillage i 
 iWe isplit ithe iintervention igroup iinto i50 ivillages iand ithe icontrol 

igroup iinto i50 ivillages iat irandom. iIn iintervention ivillages, ithere 

iwere i4586 ihomes i(24 i969 ipeople) iand i4894 ihouseholds i(25 

i982 ipeople) iwhile iin icontrol ivillages, ithere iwere i4894 ifamilies 

i(25 i982 ipeople). iThe iintervention iraised imean ivillage-level 

itoilet icoverage ifrom i9% ito i63%, icompared ito i8% ito i13% iin 

icontrol ivillages. iHealth isurveillance idata iwere icollected ifrom 

i1437 ihomes iwith ichildren iunder ithe iage iof ifive iin ithe 

iintervention igroup i(1919 ichildren iunder ithe iage iof ifive) iand 

i1465 ihouseholds iwith ichildren iunder ithe iage iof ifive iin ithe 

icontrol igroup i(1916 ichildren iunder ithe iage iof ifive). iIn ichildren 

iunder ithe iage iof i5, ithe i7-day iprevalence iof ireported idiarrhoea 

iwas i88% iin ithe iintervention igroup iand i91% iin ithe icontrol 

igroup i(period iprevalence iratio i097, i95 ipercent iCI i083–112). iIn 

ithe iintervention igroup, i162 ipeople idied i(11 iof ithese iwere 

 

 determine the theme of the literature review"helminth 
Disease" 

 

 determine the database used is Pubmed 
(https://pubmed.ncbi.nlm.nih.gov/)  

 

 
set keywords as an article search strategy, the 

keywords used are “helminth”, “disease”, “helminth 
disease” 

 

 Article extraction 
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Ensink, iJeroen 
Freeman, iMatthew 
Jenkins, iMarion 
Odagiri, iMitsunori 
Ray, iSubhajyoti 
Sinha, iAntara 
Suar, iMrutyunjay 
Schmidt, iWolf 

iPeter/2014 

iinfant 

imalnutrition. 
ichildren iunder ithe iage iof ifive), iwhereas i151 ipeople idied iin ithe 

icontrol igroup i(13 ichildren iyounger ithan i5 iyears) i[1] 

2 Regulation iof 

iimmunity iand iallergy 

iby ihelminth iparasites/ 

iMaizels, iRick 

iM./2020 

- - - - Cellular iimmunology iof ithe iresponse ito ihelminth iinfection, iin 

iparticular, ihas irevealed icritical inew ipopulations isuch ias ithe 

itype i2 iinnate ilymphoid icell,159 iand ithe iintestinal iepithelial ituft 

icell,160,161, iwhile ireinterpreting ithe ifunctions iof isubsets isuch 

ias iM2 imacrophages,162 imast icells, iand ibasophils. i163,164 

iWith ia ibetter iknowledge iof ihelminth iparasite imolecular 

imechanisms, iwe ican inow ienvision ihow ithey ican iinspire ifuture 

itherapeutics iagainst iinflammatory iillnesses. iDefined iparasite 

iproducts itarget ispecific ipathways, ireceptors, iand icell 

ipopulations ithat imust ibe imanaged iin icertain idisease 

icircumstances, isuch ias ian iinhibitor iof iIL33, ithe ialarmin ithat iis 

iintimately iassociated iwith iasthma iin ihumans. iFurthermore, 

iwidely iacting imediators ilike ithose ithat idrive iregulatory icell 

ipopulations ishow ipotential ifor irecalibrating ithe ioveractive 

iimmune isystem iin iallergic iillness. i[2] 
3 Dysbiosis iassociated 

iwith iacute ihelminth 

iinfections iin 

iherbivorous 

iyoungstock i- 

iobservations iand 

iimplications/ 

iPeachey, iLaura iE. 
Castro, iCecilia 
Molena, iRebecca iA. 
Jenkins, iTimothy iP. 
Griffin, iJulian iL. 
Cantacessi, 

iCinzia/2019 

- - - - These ifindings iconfirm ithe iconcept ithat igastrointestinal 

ihelminth iinfections iin iyoung icattle iare ilinked iwith 

iconsiderable ichanges iin ithe iGI imicrobiota, iwhich imay ihave ian 

iinfluence ion iboth imetabolism iand ithe idevelopment iof iacquired 

iimmunity. iThis iknowledge iwill iguide ifuture iresearch itargeted 

iat idetermining ithe ilong-term iconsequences iof iinfection-
induced ichanges iin ithe iGI imicrobiota iin iyoung ianimals.[3] 

4 In iaddition ito ibirds’ 

iage iand ioutdoor 

iaccess, ithe idetection 

imethod iis iof ihigh 

iimportance ito 

idetermine ithe 

iprevalence iof 

igastrointestinal 

ihelminths iin ilaying 

ihens ikept iin 

ialternative ihusbandry 

isystems/ iZloch, 

iAngelika 
Kuchling, iSabrina 
Hess, iMichael 
Hess, iClaudia/2021 

- - - - To idetermine iworm iinfestation, ifour ialternative iapproaches 

iwere iused. iCestodes iwere iprimarily idiscovered iduring 

inecropsies iwhen ithe iworm iinfestation iwas iassessed. i[4] 
 

5 Spread iof ianthelmintic 

iresistance iin iintestinal 

ihelminths iof idogs iand 

icats iis icurrently iless 

ipronounced ithan iin 

iruminants iand ihorses 

i– iYet iit iis iof imajor 

iconcern/ ivon iSamson-
Himmelstjerna, iGeorg 
Thompson, iRC 

iAndrew 
Krücken, iJürgen 
Grant, iWarwick 
Bowman, iDwight iD. 
Schnyder, iManuela 
Deplazes, iPeter/2021 

- - - - In ilight iof icurrent iinformation iabout ithe igenetics, iprocesses, 

iand iprinciples iof iAR idevelopment, iwe ihighlight iissues ithat, iin 

iour iopinion, ilead ito ia idecreased irisk iof iAR idevelopment iin 

iintestinal ihelminths iof idogs iand icats. iFinally, iwe idescribe 

iresearch ipriorities iand imake irecommendations ion ihow ito 

ieffectively irecord, iavoid, ior iat ileast ipostpone ithe idevelopment 

iof iAR iin idog iand icat ihelminths ibased ion iwhat iwe iknow iabout 

iAR iin iruminant iand iequine ihelminths. i[5] 

6 Comparison iof 

ihelminth ifauna ifrom 

ithree idifferent 

ihabitats iin ithe 

iAndaman iSea icoastal 

iecosystem, isouthern 

iThailand/ iPakdee, 

iWallop 

study 

iinvestigated 

ihelminths iin 

icommercially 

icaught imarine 

ifish ifrom ithree 

iecological iareas 

iof ithe icoastal 

- - - The ifindings ialso idemonstrated ithat ihelminth idiversity iand 

iphysiochemical iparameters idiffered iconsiderably ibetween ithe 

istudy isites; ihence, iphysicochemical ifactors imay iplay ian 

iessential irole ias icontributing ifactors ithat idetermine ihelminth 

idiversity iin ithe iAndaman iSea icoastal ienvironment.[6] 
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Yeemin, iThamasak 
Sa-ngunkiet, iSurapol 
Chullasorn, 

iSupawadee 
Sutthacheep, 

iMakamas/2018 

iecosystem inear 

iTarutao iIsland 

7 SARS-CoV-2 iand 

ihelminth ico-
infections, iand 

ienvironmental 

ipollution iexposure: 

iAn iepidemiological 

iand iimmunological 

iperspective/ iNaidoo, 

iPragalathan, iet 

ial/2021 

- - - - Soil-transmitted ihelminths iafflict ibillions iof ipeople iworldwide, 

iprimarily iin ilow- iand imiddle-income icountries iwith iinadequate 

isanitation iand ihigh ilevels iof iair iand iwater ipollution. i[7] 

8 Extracellular ivesicles: 

inew itargets ifor 

ivaccines iagainst 

ihelminth iparasites/ 

iDrurey, iClaire 
Coakley, iGillian 
Maizels, iRick 

iM./2020 

- - - - This istudy iexamines ithe irelationships iobserved iso ifar ibetween 

ihelminth iextracellular ivesicles iand ithe iimmune isystem, ias iwell 

ias ithe ibenefits iof itargeting ithese ilipid-bound ipackets iwith ia 

ivaccine. iFurthermore, iwe idiscuss ivarious iantigens ithat imay ibe 

ithe igreatest itargets ifor ian ianti-helminth ivaccine. iIn ithe ifuture, 

icomprehensive iunderstanding iof ithe iparasites' iwhole iarsenal 

ifor imanipulating itheir ihost imay iprovide ius iwith ithe ioptimal 

itarget ifor ia itotally isuccessful ivaccination. i[8] 
9 The i‘breakpoint’ iof 

isoil-transmitted 

ihelminths iwith 

iinfected ihuman 

imigration/ iHardwick, 

iRobert iJ. 
Vegvari, iCarolin 
Truscott, iJames iE. 
Anderson, iRoy 

iM./2019 

- - - - Extend iour iinvestigation iby icreating ia ibasic istochastic imodel 

iand ianalyzing ithe iuncertainty iit iintroduces iinto ithe idynamics. 

iAll ianalytical iresults iare ibacked iby inumerical ianalysis iwhen 

irelevant. i[9] 

10 Tuft-Cell-Derived 

iLeukotrienes iDrive 

iRapid iAnti-helminth 

iImmunity iin ithe 

iSmall iIntestine ibut 

iAre iDispensable ifor 

iAnti-protist 

iImmunity/ iMcGinty, 

iJohn iW. 
Ting, iHung iAn 
Billipp, iTyler iE. 
Nadjsombati, iMarija 

iS. 
Khan, iDanish iM. 
Barrett, iNora iA. 
Liang, iHong iErh 
Matsumoto, iIchiro 
von iMoltke, 

iJakob/2020 

- - - - Type i2 iimmune iresponses iare ielicited iby ihelminths, iallergens, 

iand isome iprotists, ibut ithe iunderlying imechanisms iof iimmune 

iactivation iremain iunknown. iChemosensing iby iepithelial ituft 

icells iin ithe ismall iintestine iactivates igroup i2 iinnate ilymphoid 

icells i(ILC2s), iwhich idrives iincreased ituft icell ifrequency. iThis 

ifeedforward icircuit iis irequired ifor iintestinal iremodeling iand 

iheme iremoval. i[10] 

11 Taxonomic 

iDistinctness iand 

iRichness iof iHelminth 

iParasite iAssemblages 

iof iFreshwater iFishes 

iin iMexican 

iHydrological iBasins/ 

iQuiroz-Martínez, 

iBenjamín 
Salgado-Maldonado, 

iGuillermo/2013 

analyse ithe 

idistributional 

ipatterns iof iadult 

ihelminth 

iparasites iof 

ifreshwater 

ifishes iwith 

irespect ito ithe 

imain 

ihydrological 

ibasins iof 

iMexico 

- - - The icurrent iresearch ishows idistance i- idecay ias ione iof ithe imain 

ielements ileading ito ithe iobserved ipatterns iof ivariety. iThe 

ipresent istudy ifound ino ievidence ifor ithe iconcept ithat ihelminth 

idiversity icould ibe iexplained iby ithe ibasin's iichthyological 

ivariety.[11] 

12 Impact iof ihelminth 

idiagnostic itest 

iperformance ion 

iestimation iof irisk 

ifactors iand ioutcomes 

iin iHIV-positive 

iadults/ iArndt, 

iMichael iB. 
John-Stewart, iGrace 
Richardson, iBarbra iA. 
Singa, iBenson 
Van iLieshout, iLisette 
Verweij, iJaco iJ. 

compared ithese 

iassociations 

iusing 

imicroscopy iand 

iPCR 

This icross-
sectional istudy 

microscopy 

iand ireal-time 

imultiplex iPCR 

ifor ithe istool 

idetection iand 

iquantification 

iof iAscaris 

ilumbricoides, 

iNecator 

iamericanus, 

iAncylostoma 

iduodenale, 

iStrongyloides 

153 iHIV-
positive 

iadults 

isurveyed 

Of i153 iHIV-positive iadults isurveyed, i55(36.0%) iand 

i20(13.1%) iwere ipositive ifor ione ior imore ihelminth ispecies iby 

iPCR iand imicroscopy, irespectively i(p<0.001). iPCR-detected 

iinfections iwere iassociated iwith ifarming i(Prevalence iRatio 

i1.57, i95% iCI: i1.02, i2.40), icommunal iwater isource i(PR i3.80, 

i95% iCI: i1.01, i14.27), iand ino iprimary ieducation i(PR i1.54, i95% 

iCI: i1.14, i2.33), iwhereas imicroscopy-detected iinfections iwere 

inot iassociated iwith iany irisk ifactors iunder iinvestigation. 

iMicroscopy-detected iinfections iwere iassociated iwith 

isignificantly ilower ihematocrit iand ihemoglobin i(means iof i-
3.56% iand i-0.77 ig/dl) iand ia i48% ihigher irisk iof ianemia i(PR 

i1.48, i95% iCI: i1.17, i1.88) icompared ito iuninfected. iSuch 

iassociations iwere iabsent ifor iPCR-detected iinfections iunless 
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Sangaré, iLaura iR. 
Mbogo, iLoice iW. 
Naulikha, iJacqueline 

iM. 
Walson, iJudd iL./2013 

istercoralis, iand 

iSchistosoma 

ispecies 

iinfection iintensity iwas iconsidered, iInfections idiagnosed iwith 

ieither imethod iwere iassociated iwith iincreased irisk iof 

ieosinophilia i(PCR iPR i2.42, i95% iCI: i1.02, i5.76; imicroscopy 

iPR i2.92, i95% iCI: i1.29, i6.60).[12] 

13 Infections iby ihuman 

igastrointestinal 

ihelminths iare 

iassociated iwith 

ichanges iin ifaecal 

imicrobiota idiversity 

iand icomposition/ 

iJenkins, iTimothy iP. 
Rathnayaka, iYasara 
Perera, iPiyumali iK. 
Peachey, iLaura iE. 
Nolan, iMatthew iJ. 
Krause, iLutz 
Rajakaruna, iRupika iS. 
Cantacessi, 

iCinzia/2017 

to iidentify 

iconsistent 

irelationships 

ibetween 

iparasites iand 

icommensal 

imicrobial 

ispecies 

explore ithe 

iqualitative iand 

iquantitative 

idifferences 

ibetween ithe 

imicrobial 

icommunity 

iprofiles iof 

icohorts iof ihuman 

ivol- iunteers ifrom 

iSri iLanka iwith 

ipatent iinfection 

iby ione ior imore 

iparasitic 

inematode ispecies 

i(H i+), ias iwell ias 

ithat iof iuninfected 

isubjects i(H-) iand 

iof ivolunteers iwho 

ihad ibeen 

isubjected ito 

iregular 

iprophylactic 

ianthelmintic 

itreatment i(Ht 

- - Bacteria ifrom ithe iVerrucomicrobiaceae iand iEnterobacteriaceae 

ifamilies iexhibited ia itendency itoward ihigher iH+ iabundance, 

iwhereas ibacteria ifrom ithe iLeuconostocaceae iand 

iBacteroidaceae ifamilies ishowed ia irelative irise iin iH- iand 

iHtrespectively. iOur ifindings icontribute ito ithe ibroad, iyet 

iunderstudied, istudy itopic iof iparasite—microbiota iinteractions, 

iand iwill iserve ias ia ifoundation ifor ielucidating ithe irole isuch 

iinteractions iplay iin ithe ipathogenic iand iimmune-modulatory 

ifeatures iof iparasitic inematodes iin iboth ihuman iand ianimal 

ihosts.[13] 

14 Advancing ithe imulti-
disciplinarity iof 

iparasitology iwithin 

ithe iBritish iSociety ifor 

iParasitology: iStudies 

iof ihost-parasite 

ievolution iin ian iever-
changing iworld/ 

iStothard, iJ. iR. 
Littlewood, iD. iT.J. 
Gasser, iR. iB. 
Webster, iB. iL./2018 

- - - - The istudy iof iparasites igenerally icrosses iinto iother iscientific 

iareas iand icovers iseveral iscales, ifrom imolecular ito 

ipopulational, iwhile iencouraging ia iknowledge iof iparasites 

isituated iwithin ievolutionary itime. iBecause iparasites imay ibe 

ifound iin imany iecosystems, ithreatening ihuman, ianimal, iand 

iplant ihealth, ithe i2030 iSustainable iDevelopment iGoals i(SDGs) 

ihelp ishape imuch iof ipresent iparasitological iresearch.[14] 

15 Epidemiology iof 

icanine igastrointestinal 

ihelminths iin isub-
Saharan iAfrica/ 

iChidumayo, 

iNozyechi 

iNgulube/2018 

The iaim iof ithis 

istudy iwas ito 

icharacterise 

icanine 

ihelminthiasis iin 

isub-Saharan 

iAfrica iusing ia 

isystematic 

iapproach 

Meta ianalysis Pubmed iand 

iGoogle 

iScholar iwere 

isearched ifor 

irelevant 

iprimary 

istudies 

ipublished ifrom 

i2000 

Forty-one 

ieligible 

istudies 

iwere 

Trematodes iwere irecorded iseldom. iMost ipooled iestimates ihave 

ia isignificant ilevel iof iheterogeneity i(I2 i80 ipercent). iAccording 

ito ithe ifindings iof ithis istudy, icanine ihelminthiasis iis iquite 

icommon iin iSub-Saharan iAfrica, iand ithere iis ia ineed ifor 

ifrequent ideworming iprograms ito ienhance ithe ihealth iof ithe 

idogs iand ireduce ithe ipossible ihealth irisk ito ipeople. i[15] 

16 Composition iand 

istructure iof ithe 

ihelminth icommunity 

iof irodents iin imatrix 

ihabitat iareas iof ithe 

iAtlantic iforest iof 

isoutheastern iBrazil/ 

iLucio, iCamila idos 

iSantos 
Gentile, iRosana 
Cardoso, iThiago idos 

iSantos 
de iOliveira iSantos, 

iFernando 
Teixeira, iBernardo 

iRodrigues 
Maldonado iJúnior, 

iArnaldo 
D'Andrea, iPaulo 

iSergio/2021 

- - - - Despite ithis, ithe imajority iof ithe ihelminth ispecies ifound iin ithis 

ispecies iare ialso ifound iin iAtlantic iforest irodents, iwith ithe 

iexception iof iP. i(Paucipectines) izygodontomis, iwhich ihas ionly 

ibeen ireported iin iN. ilasiurus iup ito inow i(Supplemental 

iMaterial), ithough iit iwas ialso ifound iin ithe iother itwo ihost 

ispecies iin ithe icurrent istudy. iWhile iall iof ithe ihelminth ispecies 

iin iA. icursor ihad ipreviously ibeen idescribed iin iother iAtlantic 

iForest irodent ispecies, ifive iof ithe ieight ispecies iwere irecorded 

iin iA. icursor ifor ithe ifirst itime, iincreasing iits iknown ihelminth 

ifauna. i[16] 

17 Helminth itherapies: 

iTranslating ithe 

iunknown iunknowns 

ito iknown iknowns/ 

iKhan, iAdnan iR. 
Fallon, iPadraic 

iG./2013 

- - - - For isome iyears, ithe ihelminth itreatment ijuggernaut ihas ibeen 

ibuilding isteam. iEven igiven ithe iheterogeneity iin iefficacy 

ishown ifrom itrial ito iresearch, iit iis ipossible ithat iwe ihave 

ireached ithe i'chicken iand ithe iegg' iscenario, iin iwhich itherapeutic 

idemand ioutstrips ithe irate iof imechanistic iknowledge.[17] 
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18 A iresearch iagenda ifor 

ihelminth idiseases iof 

ihumans: iSocial 

iecology, 

ienvironmental 

ideterminants, iand 

ihealth isystems/ 

iGazzinelli, iAndrea 
Correa-Oliveira, 

iRodrigo 
Yang, iGuo iJing 
Boatin, iBoakye iA. 
Kloos, iHelmut/2012 

  Using 

iStockols’ 

isocial-
ecological 

iapproach, iwe 

idescribe ithe 

irole iof ivarious 

isocial 

i(poverty, 

ipolicy, istigma, 

iculture, iand 

imigration) iand 

ienvironmental 

ideterminants 

i(the ihome 

ienvironment, 

iwater 

iresources 

idevelopment, 

iand iclimate 

ichange) iin 

 We iinvestigate ithese iconnections iin iterms iof icommunity 

iengagement, iintersectoral icollaboration, igender, iand ithe 

ipotential ifor iscaling iup ihelminth idisease icontrol iand 

ieradication iprograms iin ithe icontext iof iintegrated iand 

imultidisciplinary imethods. iThe iresearch iagenda isummarizes 

ithe isignificant igaps ithat imust ibe ifilled. i[18] 

19 Control iof ihelminth 

iruminant iinfections 

iby i2030/ iVercruysse, 

iJozef 
Charlier, iJohannes 
Van iDijk, iJan 
Morgan, iEric iR. 
Geary, iTim 
Von iSamson-
Himmelstjerna, iGeorg 
Claerebout, 

iEdwin/2018 

present ia ivision 

iof ihelminth 

icontrol iin 

ifarmed 

iruminants iby 

i2030, 

- - - In iorder ito isuccessfully iapply ithese iworm icontrol iadvances, 

iinfection ipatterns ithat iare iaffected iby ichanging iclimate iand 

iaccompanying iland iuse iand ifarm ihusbandry ichanges imust ibe 

isuccessfully iimplemented. iWhile iscientific iprogress iwill 

iproduce inumerous ifuture isolutions ifor ihelminth icontrol, itheir 

iintegration iand iuse imust ibe iprioritized iin iresearch iprograms iif 

ifull iadvantages iare ito ibe iachieved.[19] 

20 High-dimensional 

ianalysis iof iintestinal 

iimmune icells iduring 

ihelminth iinfection/ 

iFerrer-Font, iLaura 
Mehta, iPalak 
Harmos, iPhoebe 
Schmidt, iAlfonso iJ. 
Chappell, iSally 
Price, iKylie iM. 
Hermans, iIan iF. 
Ronchese, iFranca 
Le iGros, iGraham 
Mayer, iJohannes 

iU./2020 

- - - -  iOur icell iisolation iprotocol iand ihigh- idimensional ianalysis 

iallowed ius ito iidentify imany iknown ihallmarks iof ianti-parasite 

iimmune iresponses ithroughout ithe ientire icourse iof ihelminth 

iinfection iand ihas ithe ipotential ito iaccelerate isingle-cell 

idiscoveries iof ilocal ihelminth iimmune iresponses ithat ihave 

ipreviously ibeen iunfeasible i[20] 

21 High ihelminthic ico-
infection iin 

ituberculosis ipatients 

iwith iundernutritional 

istatus iin inortheastern 

iEthiopia/ iGashaw, 

iFikru 
Bekele, iSamuel 
Mekonnen, 

iYalemtsehay 
Medhin, iGirmay 
Ameni, iGobena 
Erko, iBerhanu/2019 

this istudy 

iprimarily 

ifocuses ion 

idetermining ithe 

istatus iof 

ituberculosis iand 

iparasitosis ico-
infections iand 

iassociated 

ifactors 

- - - The irate iof ihelminthic ico-infection iis ipredominantly ihigh ithan 

ithat iof iintestinal iprotozoa. iSingle iparasitic ico-infection iwas 

imore icommon ithan idouble ior imultiple ico-infections. iBoth 

ibody imass iindex iand imid- iupper iarm icircumference 

ianthropometric iparameters irevealed igreater irisk iof 

iundernutrition iin ituberculosis ipatients.. i[21] 

22 Evaluating ithe 

iperformance iof 

idiagnostic imethods 

ifor isoil itransmitted 

ihelminths iin ithe 

iAmhara iNational 

iRegional iState, 

iNorthwest iEthiopia/ 

iFenta, iAbebe 
Hailu, iTadesse 
Alemu, iMegbaru 
Nibret, iEndalkachew 
Amor, iArancha 
Munshea, 

iAbaineh/2020 

this istudy iaimed 

ito icompare iand 

ievaluate ithe 

iperformance iof 

idiagnostic 

imethods ifor isoil 

itransmitted 

ihelminths. 

A icross-sectional 

istudy 
formol iether 

iconcentration, 

iKato-Katz, 

ispontaneous 

itube 

isedimentation 

iand iagar iplate 

iculture 

itechniques 

520 ischool 

ichildren 

iwas 

Using ia imix iof iapproaches, ithe ioverall iprevalence iof isoil 

itransmitted ihelminths iwas i40.8 ipercent. iUsing iformol iether 

iconcentration, iKato-Katz, iand ispontaneous itube isedimentation, 

ithe iprevalence iwas i24.4 ipercent, i22.5 ipercent, iand i32.4 ipercent, 

irespectively. iThe iagar iplate iculture irevealed ithe igreatest 

ifrequency iof ihookworm i(29.2 ipercent). iThe isensitivity iand 

inegative ipredictive ivalue iof iformol iether iconcentration iwere 

i57.9 ipercent iand i78.4 ipercent, irespectively, ifor iKato-Katz ithick 

ismear i55.2 ipercent iand i76.4 ipercent, iand i79.2 ipercent iand i87.5 

ipercent ifor ispontaneous itube isedimentation ito iidentify isoil 

itransmitted ihelminths. iAgar iplate iculture ihas ia isensitivity iof 

i86.4 ipercent iand ia inegative ipredictive ivalue iof i93.5 ipercent ifor 

ihookworm iidentification, irespectively. 
 i[22] 

23 Helminth iInfections 

iDecrease iHost 

- - - - Helminthic iinfection iis ibecoming iincreasingly irare iin 

iindustrialized inations. iInflammatory iillness iis ibecoming imore 
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iSusceptibility ito 

iImmune-Mediated 

iDiseases 

ifrequent ias ihelminthic iinfection ideclines. iThe ielimination iof 

ihelminths ifrom iour ienvironment, ias iwell ias itheir imajor ieffects 

ion ihost iimmunity, imight ihave icontributed ito ithis iincrease. 

iSeveral idiverse ihelminth ispecies ican iprevent isickness iin imice 

imodels iof iinflammatory ibowel idisease, itype i1 idiabetes, 

imultiple isclerosis, iand iother idisorders. 
Helminths istimulate iimmune iregulatory isystems isuch ias 

idendritic icells, iTregs, iand imacrophages, iwhich icontribute iin 

idisease imanagement..[23] 
24 Host iImmunity iand 

iInflammation ito 

iPulmonary iHelminth 

iInfections/ 

    The ioutcomes iof iactivating ipulmonary ihost iimmune iresponses 

ivary, iwith icertain ihelminthic iinfections icausing isevere 

ipulmonary iimpairment iand iothers ioffering iimmunological 

itolerance iand iprotection iagainst ithe idevelopment iof ipulmonary 

iillnesses. iFurther ielucidation iof ithe iconvoluted iinterface 

ibetween ihelminth iinfection iand ipulmonary ihost iimmune 

iresponses iis icrucial ifor ithe idevelopment iof iinnovative 

itreatments, iwhich iare icritical ifor ipreventing ithe ienormous 

iworldwide imorbidity icaused iby ithese iparasites.24] 
25 Composition iand 

istructure iof ithe 

ihelminth icommunity 

iof irodents iin imatrix 

ihabitat iareas iof ithe 

iAtlantic iforest iof 

isoutheastern iBrazil/ 

iLucio, iCamila idos 

iSantos 
Gentile, iRosana 
Cardoso, iThiago idos 

iSantos 
de iOliveira iSantos, 

iFernando 
Teixeira, iBernardo 

iRodrigues 
Maldonado iJúnior, 

iArnaldo 
D'Andrea, iPaulo 

iSergio/2021 

     iThe icurrent istudy's ifindings isupported ithe iidea ithat iN. ilasiurus 

ihad ia ihelminth ifauna icomparable ito ithat ipreviously iseen iin ithe 

iCerrado iand iCaatinga ilocations. iDespite ithis, ithe imajority iof 

ithe ihelminth ispecies ifound iin ithis ispecies iare ialso ifound iin 

iAtlantic iforest irodents, iwith ithe iexception iof iP. i(Paucipectines) 

izygodontomis, iwhich ihas ionly ibeen ireported iin iN. ilasiurus iup 

ito inow i(Supplemental iMaterial), ithough iit iwas ialso ifound iin ithe 

iother itwo ihost ispecies iin ithe icurrent istudy. i[16] 

26 Helminth itherapies: 

iTranslating ithe 

iunknown iunknowns 

ito iknown iknowns/ 

iKhan, iAdnan iR. 
Fallon, iPadraic 

iG./2013 

- - - -  iAt ithe itime iof iwriting, iat ileast i16 iclinical itrials iemploying 

ihelminth itreatment iwere iunderway iin ia ivariety iof iillnesses 

iranging ifrom iIBD ito iMS ito iautism. iFor isome iyears, ithe 

ihelminth itreatment ijuggernaut ihas ibeen ibuilding isteam. iEven 

igiven ithe iheterogeneity iin iefficacy ishown ifrom itrial ito iresearch, 

iit iis ipossible ithat iwe ihave ireached ithe i'chicken iand ithe iegg' 
iscenario, iin iwhich itherapeutic idemand ioutstrips ithe irate iof 

imechanistic iknowledge. iHowever, ithere iare iprecedents ifor ithis, 

isince iseveral imedications iin iclinical iuse itoday, isuch ias 

isulfasalazine, iare ieffective itherapy idespite ian iinadequate 

iunderstanding iof itheir imechanisms iof iaction. i[25] 
27 Soil-transmitted 

ihelminth iinfections: 

iascariasis, 

itrichuriasis, iand 

ihookworm/ iBethony, 

iJeffrey 
Brooker, iSimon 
Albonico, iMarco 
Geiger, iStefan iM. 
Loukas, iAlex 
Diemert, iDavid 
Hotez, iPeter iJ./2006 

    As ia iconsequence iof istatistics iindicating igains iin ichild ihealth 

iand ieducation ifollowing ideworming, ias iwell ias ithe iillness iload 

idue ito isoil-transmitted ihelminths, ithe iglobal ipopulation iis 

ibecoming imore iaware iof ithe isignificance iof ithese idiseases. 

iConcerns iregarding ithe ilong-term iviability iof ibenzimidazole 

ianthelmintic ideworming iand ithe iestablishment iof iresistance 

ihave idriven iinitiatives ito idevelop iand itest iother icontrol 

itechniques.[26] 

28 Cross-disciplinary 

iapproaches ifor 

imeasuring iparasitic 

ihelminth iviability iand 

iphenotype/Peak, 

iEmily 
Hoffmann, iKarl 

iF./2011 

- - - - Further iquantitative iadvances iin ithis ifield iare iexpected ito 

iemerge iand ihave ia ifavorable iinfluence ion ifundamental 

ihelminth ibiology iinvestigations. iMore isignificantly, ithe 

iapplication iof ithese ihigh-throughput imethods iopens iup ia ihuge 

ipossibility ifor ithe iquick iidentification iof imuch irequired 

imedication iclasses ibeneficial iin ithe imanagement iof ithese ilethal 

iparasite iillnesses. i[27] 

29 Helminth ilifespan 

iinteracts iwith inon-
compliance iin 

ireducing ithe 

ieffectiveness iof 

ianthelmintic 

itreatment/Farrell, 

iSam iH. 

    Our ifindings ishow ithat ireducing isystematic inoncompliance imay 

ibe iespecially ibeneficial iin imass imedication iadministration 

iprograms itreating ilonger-lived ihelminth iparasites, iand ithey 

iunderscore ithe ineed iof ienhanced idata icollecting iin 

iunderstanding ithe iimpact iof icompliance. i[28] 



MUSLIM, NURHADI, ET AL/ JURNAL KESEHATAN - VOLUME 12 SUPPLEMENTARY 2 (2021) 590 - 600 
 

DOI: http://dx.doi.org/10.35730/jk.v12i0.600    Muslim Nurhadi, Et Al 597 

Anderson, iRoy 

iM./2018 
30 Helminth iparasites iof 

istellate isturgeon 

iAcipenser istellatus 

iPallas, i1771 iand 

iPersian isturgeon 

iAcipenser ipersicus 

iBorodin, i1897 

i(Pisces: 

iAcipenseridae) ifrom 

ithe iSouth-East 

iCaspian 

iSea/Rajabpour, iM. 
Malek, iM. 
MacKenzie, iK. 
Aghlmandi, iF./2018 

    As ia iresult, i83% iof ithe ihosts iwere iallocated ito ithe iright ia ipriori 

icategories. iThe idisparity iin iparasite iloads iis imost ilikely 

iexplained iby ithe itwo ihosts' ivaried ieating ipatterns iand ihabitat 

ipreferences. i29] 

The iintervention ivillages ihad i4586 ihomes i(24 i969 

ipeople) iwhereas ithe icontrol ivillages ihad i4894 ihouses i(25 

i982 ipeople). iThe iintervention iraised imean ivillage-level itoilet 

icoverage ifrom i9 ipercent ito i63 ipercent, icompared ito i8 

ipercent ito i12 ipercent iin icontrol ivillages. iHelminth iparasites 

icoevolved iwith ihuman iimmune isystem iand iare inow ibeing 

iexposed ias itroves iof iremarkable iimmunological iweapons 

icapable iof imanipulating ievery iaspect iof iimmunity. 

The iresearch iof ithe iimmune iresponse ito ihelminths ihas 

irevealed iseveral ipoints iof ioverlap iwith iallergies iand iother 

iinflammatory iconditions. iA imultitude iof ievidence isuggests 

ithat ithe igastrointestinal i(GI) imicrobiota iof ineonates iand 

iyoung ivertebrates iplays ia irole iin ithe idevelopment iand 

imodulation iof ithe ihost iimmune isystem. iHowever, 

iunderstanding iof ithe iinfluence iof iGI ihelminth iinfections ion 

ithe igrowing imicrobiota iof ijuvenile ihosts iis istill ilimited. iTo 

idetermine iworm iinfestation, ifour ialternative iapproaches iwere 

iused. 

In icontrast ito iparasites iof ilivestock iand ihorses, 

ianthelmintic iresistance i(AR) iin iintestinal ihelminths iof idogs 

iand icats ihas ibeen iobserved irelatively iinfrequently. iSoil-

transmitted ihelminths iafflict ibillions iof ipeople iworldwide, 

iprimarily iin ilow- iand imiddle-income icountries iwith 

iinadequate isanitation iand ihigh ilevels iof iair iand iwater 

ipollution. iThis istudy iexamines ithe irelationships iobserved iso 

ifar ibetween ihelminth iextracellular ivesicles iand ithe iimmune 

isystem, ias iwell ias ithe ibenefits iof itargeting ithese ilipid-bound 

ipackets iwith ia ivaccine. 

In ithe ifuture, icomprehensive iunderstanding iof ithe 

iparasites' iwhole iarsenal ifor imanipulating itheir ihost imay 

iprovide ius iwith ithe ioptimal itarget ifor ia itotally isuccessful 

ivaccination. iWe ipresent ian ianalytic iframework ifor idescribing 

ithe idynamics iof isoil-transmitted ihelminth i(STH) iparasitic 

iinfections inear ithe itransmission ibreakpoint iand iequilibria iof 

iendemic iinfection iand idisease iextinction, iwhile iallowing ifor 

iperturbations iin ithe iparasite's iinfectious ireservoir iwithin ia 

idefined ilocation. 

This iperturbation isimulates ithe ieffect iof iinfected 

ihuman imigration iacross ivillages iwith ivaried ilevels iof 

iparasite icontrol iproduced iby imass imedicine idelivery i(MDA). 

iChemosensing iby iepithelial ituft icells iin ithe ismall iintestine 

istimulates igroup i2 iinnate ilymphoid icells i(ILC2s), icausing 

ituft icell ifrequency ito irise. icysLTs, ion ithe iother ihand, iare 

inot inecessary ifor ithe ituft icell iresponse igenerated iby 

iintestinal iprotists. 

The icurrent iresearch ishows idistance i- idecay ias ione iof 

ithe imain ielements ileading ito ithe iobserved ipatterns iof 

ivariety. iThe ipresent istudy ifound ino ievidence ifor ithe iconcept 

ithat ihelminth idiversity icould ibe iexplained iby ithe ibasin's 

iichthyological ivariety. i[11]. iPCR-detected iinfections iwere 

iassociated iwith ifarming i(Prevalence iRatio i1.57, i95 ipercent 

iCI: i1.02, i2.40), icommunal iwater isource i(PR i3.80, i95 ipercent 

iCI: i1.01, i14.27), iand ino iprimary ieducation i(PR i1.54, i95 

ipercent iCI: i1.14, i2.33), iwhereas imicroscopy-detected 

iinfections iwere inot iassociated iwith iany irisk ifactors iunder 

iinvestigation. i 

Newer idiagnostic itechnologies, isuch ias ipolymerase 

ichain ireaction i(PCR), iincrease ithe idiagnosis iof ihelminth 

iinfections. iThis iincreased isensitivity imay iimprove ithe 

idetection iof iinfection irisk ivariables iwhile idecreasing ithe 

icapacity ito idistinguish iinfections ilinked iwith ipoor iclinical 

ioutcomes. iBacteria ifrom ithe iVerrucomicrobiaceae iand 

iEnterobacteriaceae ifamilies iexhibited ia itendency itoward 

ihigher iabundance iin iH+, iwhereas ibacteria ifrom ithe 

iLeuconostocceae iand iBacteroidaceae ifamilies ishowed ia 

irelative irise iin iH- iand iH, irespectively. 

The istudy iof iparasites igenerally icrosses iinto iother 

iscientific iareas iand icovers iseveral iscales, ifrom imolecular ito 

ipopulational, iwhile iencouraging ia iknowledge iof iparasites 

isituated iwithin ievolutionary itime. iBecause iparasites imay ibe 

ifound iin imany iecosystems, ithreatening ihuman, ianimal, iand 
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iplant ihealth, ithe i2030 iSustainable iDevelopment iGoals 

i(SDGs) ihelp ishape imuch iof ipresent iparasitological iresearch. 

There iwere i26 igeneral iof iintestinal ihelminths 

irecorded, iand ithe ipooled iestimate iof icanine ihelminthiasis 

iwas i71% i(95 ipercent iCI: i63–79%). iThe imost icommonly 

ireported ihelminths iwere iAncylostoma iand iToxocara ispecies, 

iwhich iare ithe icausal iagents iof ilarva imigrans iin ihumans, 

iwith ipooled iestimated iprevalences iof i41 ipercent i(95 ipercent 

iCI: i32–50 ipercent) iand i22 ipercent i(95 ipercent iCI: i16–29 

ipercent), irespectively. iNonetheless, iwith ithe iexception iof iP., 

ithe ibulk iof ithe ihelminth ispecies idiscovered iin ithis ispecies 

iare ialso ipresent iin iAtlantic iforest irodents. iIn ithe iinstance iof 

iA. iHelminths imay inot ibe iappropriate ifor iall ipatients, ibut ithe 

icapacity ito i'genotype' ia icohort ifor itherapeutic icompatibility 

iwould iundoubtedly iboost iefficacy irates iconsiderably. 

Dissecting iand ipinpointing isignificant ialterations iin ithe 

iimmunological igenome iwill itake itime, iand ionce ithis 

iknowledge iis iobtained, ia imore irefined, ielegant iuse iof 

ihelminths iin ithe iclinic imay ibe iexplored. iWe iinvestigate 

ithese iconnections iin iterms iof icommunity iengagement, 

iintersectoral icollaboration, igender, iand ithe ipotential ifor 

iscaling iup ihelminth idisease icontrol iand ieradication iprograms 

iin ithe icontext iof iintegrated iand imultidisciplinary imethods. 

iThe iresearch iagenda isummarizes ithe isignificant igaps ithat 

imust ibe ifilled. 

Furthermore, ithe icauses iof isystem ichange iare iexpected 

ito idiffer igreatly ithroughout ithe iglobe i(Thornton, i2010), 

iinfluencing ithe idemand ifor iand iadoption iof inew 

itechnologies. iDue ito ithe ipowerful ianti-parasite itype i2 

iimmune iresponses ithat idrive imucus igeneration, itissue 

iremodeling, iand iimmune icell iinfiltration, isingle icell iisolation 

ifrom ihelminth-infected imouse iintestines ihas iproven 

inotoriously idifficult. iWe iwere iable ito iefficiently iseparate 

imillions iof iimmune icells ifrom ithe iseverely icontaminated 

iduodenum iby imeticulous iimprovement iof ia itypical iintestinal 

idigesting iroutine. iCo-infection iwith iboth idiseases iwas inot 

ilinked iwith igender ior iage i(P i> i0.05). 

The iprevalence iof iundernutrition iwas i58.6 ipercent 

ibased ion iBMI iand i73.0 ipercent ibased ion imid-upper iarm 

icircumference, iwith ino isignificant icorrelation iwith igender. 

iThe iprevalence iof ihelminthic ico-infection iis ihigher ithan ithat 

iof iintestinal iprotozoa. iUsing ia imix iof iapproaches, ithe ioverall 

iprevalence iof isoil itransmitted ihelminths iwas i40.8 ipercent. 

iAgar iplate iculture i(APC) iapproach iperformed ibetter ifor 

ihookworm iidentification ithan iother imethods. 

As ia iresult, iusing ispontaneous itube isedimentation ifor 

iordinary ilaboratory ireasons iand iagar iplate iculture ifor 

iresearch ipurposes iwill isignificantly ihelp iin ithe icorrect 

idetection iof iparasite idiseases i[22]. iSoil-transmitted ihelminths 

iafflict ibillions iof ipeople iworldwide, iprimarily iin ilow- iand 

imiddle-income icountries iwith iinadequate isanitation iand ihigh 

ilevels iof iair iand iwater ipollution. 

SARS iis ian iabbreviation ifor iSevere iAcute iRespiratory 

iSyndrome. iThe ivirus ithat icauses iCoronavirus idisease i2019 

i(COVID-19), iCoronavirus i2 i(SARS-CoV-2), ican iamplify 

iTh1/Th17 ipro-inflammatory icytokine iproduction iin ihumans, 

iresulting iin ia icytokine istorm. iThis ieffect ion ithe ilungs 

ihappens ieither idirectly ias ia iresult iof ilarval imigration iand 

ihost iimmunological iactivation, ior iindirectly ias ia iresult iof ia 

isystemic iinflammatory iimmune iresponse. iHelminths iinfluence 

ithe ipulmonary iimmune iresponse iby icomplex iorchestration 

iand iactivation iof ithe ihost's iinnate iand iadaptive iimmune 

icells. iNonetheless, iwith ithe iexception iof iP., ithe ibulk iof ithe 

ihelminth ispecies idiscovered iin ithis ispecies iare ialso ipresent 

iin iAtlantic iforest irodents. iIn ithe iinstance iof iA. 

Gaining ia ibetter iknowledge iof ithe i'immunome' iis ithe 

ikey ito iunlocking ithe ipromise iof ihelminth itreatment. 

iHelminths imay inot ibe iappropriate ifor iall ipatients, ibut ithe 

icapacity ito i'genotype' ia icohort ifor itherapeutic icompatibility 

iwould iundoubtedly iboost iefficacy irates iconsiderably. iAt ithe 

itime iof iwriting, iat ileast i16 iclinical itrials iemploying ihelminth 

itreatment iwere iunderway iin ia ivariety iof iillnesses iranging 

ifrom iIBD ito iMS ito iautism. iFor isome iyears, ithe ihelminth 

itreatment ijuggernaut ihas ibeen ibuilding isteam. 

The iprevalence iof iundernutrition iwas i58.6 ipercent 

ibased ion iBMI iand i73.0 ipercent ibased ion imid-upper iarm 

icircumference, iwith ino isignificant icorrelation iwith igender. 

iThe iprevalence iof ihelminthic ico-infection iis ihigher ithan ithat 

iof iintestinal iprotozoa. iThe iintervention ivillages ihad i4586 

ihomes i(24 i969 ipeople) iwhereas ithe icontrol ivillages ihad 

i4894 ihouses i(25 i982 ipeople). iThe iintervention iraised imean 

ivillage-level itoilet icoverage ifrom i9 ipercent ito i63 ipercent, 

icompared ito i8 ipercent ito i12 ipercent iin icontrol ivillages. 

 

CONCLUSION 
There iis ilittle iknown iregarding ithe iimpact iof 

igastrointestinal ihelminth iinfections ion ithe ideveloping 

imicrobiota iof ijuvenile ihosts. iFour idifferent iprocedures iwere 

iemployed ito idetermine iworm iinfestation. iIn icontrast ito 

iparasites iof ilivestock iand ihorses, ianthelmintic iresistance i(AR) 

iin icanine iand ifeline iintestinal ihelminths ihas ionly ibeen 

iobserved ion ia ifew iinstances. iBillions iof ipeople iworldwide 

iare iinfected iby isoil-transmitted ihelminths, iprimarily iin ilow- 
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iand imiddle-income icountries iwith iinadequate isanitation iand 

ihigh ilevels iof iair iand iwater ipollution. 
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