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ABSTRACT

Theimpactofintestinalparasiticinfectioninrenaltransplantrecipientsrequirescarefulconsid-
erationinthedevelopingworld.However,therehavebeenveryfewstudiesaddressingthisissue
inIran.Thisstudywasconductedtodeterminetheprevalenceofintestinalparasiticinfectionsin
renaltransplantrecipientsinIran.Stoolspecimensfromrenaltransplantrecipientsandcontrol
groupswereobtainedbetween June 2006 and January 2007.The samples screened for intesti-
nalparasiticinfectionsusingdirectsmear,formalin-ethersedimentation,Sheather’slotationand
modiiedZiehl-Neelsenstainingmethods.Outof150renaltransplantrecipients,33.3%(50),and
outof225controlgroup,20%(45)wereinfectedwithoneormoretypeofintestinalparasites.
TheparasitesdetectedamongpatientsincludedEntamoeba coli(10.6%),Endolimax nana(8.7%),
Giardia lamblia(7.4%),Blastocystis spp.(4.7%),Iodamoeba butschlii(0.7%),Chilomastix mesnili 

(0.7%) and Ascaris lumbricoides (0.7%).Multiple infectionsweremore common among renal
transplantrecipientsgroup(p<0.05).Thisstudyhighlightstheimportanceoftestingforintes-
tinalparasitesamongIranianrenaltransplantrecipients.Routineexaminationsofstoolsamples
forparasiteswouldsigniicantlybeneittherenaltransplantrecipientsbycontributingtoreduce
severeinfections.
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Intestinal parasitic infections in renal transplant recipients

INTRODUCTION

About340parasiticspeciesinfectmorethan
threebillionpeopleworldwidewith varying
morbidity and mortality.1 Infections cause
signiicant morbidity and mortality among
immunosupressedhosts.Acquisitionofinfec-
tion,clinicalseverity,andoutcomeofapara-
sitic disease depend on innate and acquired
hostimmunityaswellasontheparasites’own
responseagainstthehostwhentheinfection
is established.The incidence andprevalence
of parasitic infections in transplant recipi-
entsisunknownsinceonlyafewpatientsare
symptomatic.2 Only 5% of known human-
pathogenicparasiticinfectionshavebeenre-
portedintransplantrecipients.Thiscertainly
doesnotrepresentthetrueprevalencebecause
only those infections that cause signiicant
morbidity would be expected to ind their
wayintotheliterature.1Sincetheuseofcy-
closporinehasbecomeacornerstoneinpro-

phylacticimmunosuppression,thissyndrome
has become exceedingly rare, owing to the
strongparasiticidaleffectofthedrugagainst
awiderangeoforganisms,asdocumentedin
mice and humans.1,3 The new immunosup-
pressivedrugsusedtopreventgraftrejection
haveleadtoanincreaseinparasiticinfections
inrenaltransplantrecipients.Thepurposeof
ourstudywastoevaluatetheprevalenceofin-
testinalparasitesinrenaltransplantrecipients
andcomparewithhealthyindividuals.

MATERIAL AND METHODS

Thiscross-sectionalstudywasconductedfrom
June2006toJanuary2007atNorhospital,a
referralhospitalforkidneytransplantationin
Isfahan,Iran.Stoolspecimenswerecollected
from150renaltransplantrecipientsand225
non-immunosuppressedcasesthatwerefrom
differentwardsandselectedrandomlyasthe
controlgroup.Thesesampleswereexamined
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microscopicallyfollowingdirectandformalin-etherconcen-
trationmethod.4Inbrief,sampleswerecollectedinlabeled,
leak-proof,andcleanplasticstoolcupsandbroughttothe
laboratoryimmediately.Directmicroscopyofthesmearsin
asaline(0.85%NaClsolution)andLugol’siodinewasper-
formed for the detection of ova, larvae, trophozoites, and
cystsofintestinalparasites.Inaddition,aconcentrationpro-
cedurewasemployedthatinvolvedmixingthestoolsamples
withformalin,treatingwithether,centrifugingafterwards.
The layers of ether, formalin, and debris were discarded,
and the residueswereused to investigate for thepresence
ofintestinalparasites.4Also,weusedofSheather’slotation
methodandmodiiedZiehl-Neelsenstainingtechniquefor
detectionofcoccidianparasites.
ThedatawasanalyzedusingSPSSversion13statistical

package.Acomparisonofthefrequencyofparasitesbetween
casesandcontrolswasperformedbychi-squaretest.Subse-
quently,theWilcoxonRankSumtestwasusedtocompare
multipleparasitic infections incasesandcontrols.pvalue 
<0.05wasconsideredsigniicant.

RESULTS

Atotal375fecalsampleswerecollectedforthisstudy.150
wererenaltransplantrecipientswithameanageof42years.
Ofthese,104(69.4%)weremalesand46(30.6%)werefe-
males (Table 1). The control group included 225 subjects
(Table1).Therewerenostatisticallysigniicantdifferences
betweenmalesandfemalesintwogroups(p>0.05).
Intestinalparasitesweredetectedin33.3%oftherenal

transplant recipients and in 20% of the control. Table 2
showstheprevalenceofintestinalparasitesdetectedinthe
studysubjects.Nostatisticallysigniicantdifferenceinprev-
alenceof individualparasite specieswasdetectedbetween
casesandcontrols(p>0.05).Protozoaintestinalparasites
weremost common than helminthes both in renal trans-
plantrecipients(29.4%versus0.7%)andincontrols(19.2%
versus0.9%)(Table2),p<0.05.

Table3showsthemagnitudeofsingleandmultiplepara-
siticinfectionsinrenaltransplantrecipientsandincontrols.
Multipleparasiticinfectionswereobservedinatotalof15
renaltransplantrecipientsand20controls(p<0.05).The
speciesofparasitesmostfrequentlyseeninmultipleinfec-
tionsinrenaltransplantrecipientswereEntamoeba coli and
Blastocystis spp.

DISCUSSION

Protozoa and helminthes are among the most important
pathogensthatcancauseinfectionsinimmunocompromised
hosts. Thesemicroorganisms particularly infect individuals
withimpairedcellularimmunity;suchasthosewithhema-
tologicalmalignancies,renalorhearttransplantpatients,pa-
tientsusinghighdosesofcorticosteroids,andpatientswith
acquiredimmunodeiciencysyndrome.5

In this study, we evaluated the prevalence of intestinal
parasitesinrenaltransplantrecipients,comparingtohealthy
individuals.Accordingtotheresultstheoverallprevalence’sof
eitherhelminthesorprotozoanparasiteswerenotstatistically
different between two groups. This observationmay agree
with several reports stating that intestinal parasitic infec-
tionsinimmunocompromisedpatientsdependlargelyonthe
prevalenceofintestinalparasitisminthelocalcommunity.6,7

Prevalenceofintestinalparasitesinrenaltransplantrecip-
ientsarenotknowninIran,sowehadtocompareourresults
tootherstudiesonimmunocompromisedindividualssuchas
HIVpatients.Intestinalparasiticinfectiondidnotappearto
behighlyprevalentinourpopulation.Anintermediatetolow
levelofprevalencewasfoundincomparisonwithdatafrom
prevalencestudiescarriedoutinotherregions.8,9Inarecent
study carriedouton renal transplant recipients, theoverall
prevalenceofintestinalparasiteswas2.4%.10

Inthepresentstudy,E. coli wastheirstmostprevalent
parasitedetectedinbothgroups,withoutsigniicantdiffer-
enceandfollowedbyEndolimaxnanaandGiardia lamblia.
InarecentstudyinIran,rateofinfectionwithE. coli, E. nana 

Table 1. Age and sex distribution of renal transplant recipients and controls

                                                      renal transplant recipients                                                   Controls

        Age Male Female Male Female

 No. (%) No. (%) No. (%) No. (%)

<20 years 1 (1) 4 (8.7) 23 (19.5) 30 (28)

21-35 years 30 (28.8) 14 (30.4) 28 (23.7) 39 (36.4)

36-50 years 41 (39.4) 10 (21.7) 26 (22) 23 (21.5)

51-65 years 27 (26) 13 (28.3) 22 (18.6) 15 (14)

>65 years 5 (4.8) 5 (10.9)  19 (16.1) 0 (0)

Total 104 (69.4) 46 (30.6) 118 (52.5) 107 (47.5)
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andG. lamblia inHIVpatientshavebeenreported0.16%,
0%and4.1%, respectively.6. Inother studycarriedouton
renaltransplantrecipientsinBrazil,G. lamblia wasthethird
mostprevalentparasite (3/16)andStrongyloides stercoralis 

wasthecommonparasite(11/16)inthesepatients.10

Cryptosporidium infection is prevalent in communi-
tieswithovercrowdingandlowlevelsanitation,11andits
prevalencereachesupto36%incertaindevelopingcoun-
tries.12InIran,theexactcoccidianinfectionratesarenot
knownandtherearevery fewstudiesoncryptosporidi-
osis.Thepreviousreportsindicatetheprevalenceofthis
infection indiarrheapatientsof 4.7%13 and inHIV-pa-
tients of 1.5%.6 The isolation rate was low in our sub-
ject (0.4%), compared to control group. This could be
attributed to the relativelypreserved  immune statusof
ourstudysubject.

Cyclospora cayetanensisisanopportunisticprotozoanre-
latedtooutbreaks,andinendemicareas,causingprolonged
diarrheainimmunocompetent,aswellas,inimmunocom-
promisedindividuals.14Accordingtoourstudy,noneofin-
vestigatedspecimenswerepositivetoC. cayetanensisinfec-
tion.Recently,astudysuggestedararedistributionofthis
parasiteinIran,withonlytwocasesreportedsofar.15,16

S. stercoralishastheuniquefeatureoftransmittingfrom
the parasitic form to the infective stage within the body,
ratherthanemergingandformingfree-livingstages,causing
autoinfection.17Thismayleadtolatentinfectionforanin-
deiniteperiodinanimmunocompetenthost,butmayalso
cause fatal hyper-disseminated infection organ transplant
recipients, cancer and other immunosuppressive condi-
tion.18Inthepresentstudy,noS. stercoralisweredetectedin
bothgroups.Itisafactthat,theuseofCyclosporineA(CsA)
hasbecomeacornerstoneinprophylacticimmunosuppres-
sionamongrenaltransplantrecipients.CyclosporineAwith
powerful properties of immunosuppression, acts onpara-
siticinfectionsinvariousways.19Therearefewarticlesthat
reportedCsAhasreducedtheincidenceofstrongyloidiasis
inrenaltransplantrecipients.1,20Therateofinfectionwith
S. stercoralis inHIV-patients inIran20andrenal transplant
recipients in Brazil10 have been reported 0.2% and 68.8%
respectively.
Thedetectionofsuchcommonintestinalparasitesinboth

patientsandcontrolscouldbearelectionofthepoorenviron-
mentalsanitationandpersonalhygienicpractices,whichem-
phasizetheneedforinterventionmeasuresatthecommunity
leveltoreducetheriskfactorsofacquiringintestinalparasites.

Table 2. Prevalence of intestinal parasites in renal transplant recipients and controls

Parasite species renal transplant recipients (n = 150) Controls (n = 225)

 No. (%) No. (%)

Entamoeba coli 16 (10.6) 17 (7.6)

Endolimax nana 13 (8.7) 15 (6.7)

Giardia lamblia 11 (7.4) 4 (1.8)

Blastocystis spp. 7 (4.7) 5 (2.2)

Iodamoeba butichilli 1 (0.7) 1 (0.4)

Chilomastix mesnili 1 (0.7) 0 (0)

Cryptosporidium spp. 0 (0) 1 (0.4)

Ascaris lumbricoides 1 (0.7) 0 (0)

Hymnolepis nana 0 (0) 2 (0.9)

All protozoa  49 (29.4) 43 (19.2)

All helminthes 1 (0.7) 2 (0.9)

Total infected 50 (33.3) 45 (20)

Table 3. Single and multiple parasitic infections in renal transplant recipients and controls

  Parasites detected

Subjects One Two Three

 No. (%) No. (%) No. (%)

Renal transplant recipients (n = 150) 135 (90) 12 (8) 3 (2)

Controls (n = 225) 205 (91.2) 5 (2.2) 15 (6.6)
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It was also evident thatmultiple parasitic infectionswere
more common in renal transplant recipients than in con-
trols,whichstronglyindicatesthefacilitatedestablishment
of parasites in immunocompromised patients. It is very
importanttotargetthesecommoninfectionswhiletreating
renal transplant recipients for opportunistic infections in
developingcountrieslikeIran.
Inconclusion, themagnitudeof intestinalparasitic in-

fection was high both in renal transplant recipients and
controls.Routineexaminationofstoolsamplesforparasites
could signiicantly beneit the renal transplant recipients
anduninfectedindividualsbycontributingtoreduceclini-
calseverityandimprovedqualityoflive.
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