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Thyroid disorders in patients with chronic hepatitis C 
using interferon-alpha and ribavirin therapy 
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ABSTRACT

Objective:κToκ investigateκ theκ frequencyκofκ thyroidκdisordersκ (TD)κ inκpatientsκwithκchronicκhepa−
titisκ Cκ beforeκ andκ duringκ interferon−alphaκ (IFN−α)κ andκ ribavirinκ (RIB)κ treatment.κ Study design:κ
Prospectiveκ study.κ Patients and Methods:κ Weκ prospectivelyκ studiedκ 65κ anti−HCVκ andκ viralκ RNAκ
positiveκpatients.κFreeκthyroxine,κthyroid−stimulatingκhormone,κandκthyroidκperoxidaseκantibodiesκκ
(TPO−Ab)κwereκsystematicallyκtestedκatκentryκ(m0),κweekκ12κ(m3)κandκweekκ24κ(m6)κofκtreatment.κ
Results:κ Meanκ ageκ ofκ theκ 65κ patientsκ (38κ femalesκ andκ 27κ males)κ wasκ 49.61κ ±κ 11.83κ years.κ Sevenκ
(10.76%)κ patientsκ presentedκ baselineκ thyroidκ disordersκ (m0),κ threeκ hadκ thyroidκ dysfunction,κ andκ
fourκ wereκ TPO−Abκ positive.κ hyroidκ disordersκ occurredκ inκ theκ irstκ 12κ weeksκ ofκ treatmentκ inκ 11κ
(16.92%)κpatients,κ fourκwithκ thyroidκdysfunction,κ andκ sevenκwithκTPO−Abκpositiveκ (m3).κAκ totalκ
ofκ18κpatientsκ(27.69%)κdevelopedκTDκaterκ24κweeksκofκtreatment,κ7κwithκthyroidκdysfunction,κandκκ
11κwithκTPO−Abκpositiveκ(m6).κheκrelativeκriskκofκdevelopingκhypothyroidismκfoundκinκthisκstudyκ
wasκ1.3κ(95%κCI:κ1.1κtoκ1.6),κhyperthyroidismκ1.2κ(95%κCI:κ1.1κtoκ1.4),κandκTPO−Abκpositivityκ7.6κ
(95%κCI:κ3.9κtoκ14.5).κheκstudyκshowedκaκsigniicantκassociationκbetweenκfemaleκsexκandκthyroidκ
diseaseκ(pκ=κ0.009).κConclusion: hyroidκdysfunctionκandκautoimmuneκTDκwereκobservedκduringκ
IFN−ακandκRIBκtherapy.

Keywords:κhepatitisκC;κinterferon−alpha;κribavirin;κthyroidκdiseases;κautoimmunity.

INTRODUCTION

hyroidκdysfunctionκrepresentsκoneκofκtheκcom−

monestκ endocrineκ manifestationsκ ofκ chronicκ

hepatitisκCκinfectionκ(HCV),κexacerbatedκbyκin−

terferon−basedκtreatment.1κChangesκinκthyroidκ

functionκ areκ commonκ side−efectsκ occurringκ

duringκantiviralκ therapyκwithκ interferon−alphaκ

(IFN−α).κ Inκ thisκ way,κ theκ spectrumκ ofκ thyroidκ

diseasesκ rangeκ fromκ theκ productionκ ofκ isolat−κ

edκanti−thyroidκantibodiesκtoκdysfunctionsκsuchκ

asκhypothyroidism,κGraves’κdiseaseκ(GD),κandκ

destructiveκthyroiditis.2

IFN−ακ therapyκ forκ HCVκ mayκ induceκ thy−

roidκ changesκ orκ dysfunctionκ inκ 2.5%κ toκ 20%κ

ofκtreatedκpatients.κUpκtoκ40%κbecomeκthyroidκ

antibodyκ positive,κ andκ theseκ side−efectsκ canκ

interfereκwithκefectiveκmanagementκofκHCV.3,4

Almostκ allκ side−efectsκ ofκ IFN−ακ treatmentκ

areκdueκtoκitsκefectsκonκtheκimmuneκsystem,κandκκ

dataκ suggestκ thatκ inκ additionκ toκ itsκ immu−

nomodulatoryκmechanism,κIFN−ακalsoκprecipi−

tatesκthyroiditisκbyκdirectκthyrotoxicity.4

Ribavirinκ(RIB)κisκaκnucleosideκanalogueκ

withκbroadκspectrumκactivityκagainstκseveralκ

RNAκandκDNAκviruses,κandκ itκ couldκpossi−

blyκ stimulateκ theκ immuneκ systemκ aloneκ orκ

synergisticallyκwithκ IFN−ακ toκcauseκ thyroidκ

diseaseκ viaκ anκ autoimmuneκ mechanism.5κ

RIBκ canκ alsoκ enhanceκ non−virus−inducedκ

immuneκresponse,κsuggestingκthatκthisκdrugκ

couldκ triggerκ autoimmuneκ phenomenaκ inκ

predisposedκ patients.6κ Thyroidκ dysfunc−

tionκ isκ moreκ prevalentκ inκ patientsκ treatedκ

withκ IFN−ακ andκ RIBκ combinationκ therapyκ

(12.1%)κthanκinκpatientsκtreatedκwithκIFN−ακ

aloneκ(6.6%).7

Additionally,κ hepatitisκ Cκ virusκ isκ bothκ aκ

hepatotropicκ asκ wellκ asκ aκ lymphotropicκ vi−

rusκandκcanκmodulateκTκcellκ andκBκcellκ an−

tibodyκresponses,κaffectingκmostκcommonlyκ

theκ thyroid.8,9κ However,κ morphologicalκ

evidenceκ ofκ hepatitisκ Cκ virusκ replicationκ inκ

thyroidκcellsκinκimmuneκcompetentκpatientsκ

hasκnotκbeenκdemonstrated.10κTheκobjectiveκ

ofκthisκstudyκwasκtoκassessκtheκfrequencyκofκ
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thyroidκdisordersκinκpatientsκwithκHCVκbeforeκandκdur−

ingκlongκtermκIFN−ακandκRIBκtherapy,κandκtoκassessκtheκ

relativeκriskκofκdysthyroidismκinκthisκpopulation.

MATERIALS AND METHODS

Study design

hisκprospectiveκstudyκwasκconductedκatκtheκGastro−Hepa−

tologyκUnit,κUniversidade Federal da Bahia,κSalvador,κBra−

zil,κandκallκpatientsκgaveκtheirκinformedκconsentκtoκpartici−

pate.κheκstudyκwasκapprovedκbyκtheκethicalκcommitteeκofκ

Universidade Estadual de Santa Cruz,κBahia,κBrazil,κinκac−

cordanceκtoκtheκDeclarationκofκHelsinki.

hyroidκdiseaseκwasκinvestigatedκinκallκpatientsκbyκtestsκ

thatκ includedκ thyroidκ stimulatingκ hormoneκ (TSH),κ freeκκ

thyroxineκ (FT4),κ andκ antithyroidκ peroxidaseκ antibodyκ

(TPO−Ab)κ titers,κbeforeκ initiatingκ treatmentκ (m0),κ atκweekκ

12κ(m3)κandκatκ theκendκweekκ24κofκ treatmentκ(m6).κOtherκ

autoimmuneκ diseasesκ wereκ notκ investigatedκ inκ thisκ study.κ

hyrotropinκ receptorκ antibodiesκ (TRAb)κ areκ usefulκ inκ theκ

diagnosisκofκGDκdisease.κMeasurementsκofκTRAbκwereκonlyκ

performedκinκpatientsκwhoκhadκclinicalκhyperthyroidismκtoκ

assessκwhetherκtheκGDκwasκactive.

Study patients

Ourκstudyκincludedκ65κpatientsκadmittedκforκHCVκinfectionκ

toκtheκGastro−HepatologyκUnit,κUniversidade Federal da Ba-

hia,κ Salvador,κ Brazil.κ heκ eligibilityκ criteriaκ were:κ I)κ serumκ

anti−HCVκ antibodyκ andκ HCVκ RNAκ positivity;κ II)κ chronicκ

inlammationκconirmedκbyκhistologicalκanalysisκofκtheκliver;κ

III)κavailableκgenotyping;κandκIV)κtreatment−naïveκpatients.

Virological assays

Detectionκ ofκ antibodiesκ toκ HCVκ (anti−HCV)κ wasκ meas−

uredκ byκ enzyme−linkedκ immunosorbentκ assay,κ usingκκ

structuralκandκnon−structuralκHCVκantigensκ(AXSYMκSys−

tem;κ AbbottκLaboratories,κ Chicago,κ IL,κ USA).κ HCV−RNAκ

wereκ quantiiedκ byκ polymeraseκ chainκ reactionκ (RT−PCR)κ

usingκ primersκ derivedκ fromκ theκ highlyκ conservedκ regionκ

5’UTRκ(untranslatedκregion)κofκtheκviralκgenomeκ(Ampli−

cor®κHCVκDetectionκKITκV2.0;κRocheκMolecularκSystemsκ

Inc.,κ Somerville,κ NJ,κ USA).κ HCVκ genotypingκ wasκ per−

formedκbyκINNOLIPAκ(Innogenetics,κNV,κGent,κBelgium).κ

GenotypesκwereκclassiiedκaccordingκtoκSimmondsκetκal.11

Liver histopathology

Allκ subjectsκ positiveκ forκ HCV−RNAκ underwentκ percuta−

neousκ liverκ biopsy,κ obtainedκ blindlyκ (Hepaixκ 1.4κ mm,κ B.κ

Braun,κGermany),κandκhistologicalκparametersκwereκclassi−

iedκaccordingκtoκtheκscoreκsystemκofκinlammationκactivityκ

andκibrosis.κLiverκbiopsyκspecimensκwereκobtainedκbeforeκ

initiationκ ofκ therapyκ andκ wereκ evaluatedκ byκ aκ singleκ liverκ

pathologistκwithκexpertiseκandκblindedκtoκtheκstudyκdesign.

Histologicalκ abnormalitiesκ ofκ liverκ biopsiesκ wereκ scoredκκ

accordingκtoκ theκMETAVIRκsystem.κLiverκibrosisκwasκstagedκκ

onκaκscaleκofκ0κ−κ4,κhereκ0κ=κnoκibrosis,κ1κ=κportalκibrosisκwith−

outκsepta,κ2κ=κfewκsepta,κ3κ=κnumerousκseptaκwithoutκcirrhosis,κ

andκ4κ=κcirrhosis.κNecroinlammatoryκactivityκwasκgradedκonκaκ

scaleκofκA0−A3,κwhereκA0κ=κnoκhistologicalκactivity,κA1κ=κmildκ

activity,κA2κ=κmoderateκactivity,κandκA3κ=κsevereκactivity.12,13

Evaluation of thyroid function and antibody thyroid 
screening

TSHκ (ultrasensitiveκ third−generationκ methodκ withκ aκ refer−

enceκnormalκrangeκofκ0.35−5.50κmcIU/L),κandκFT4κ(referenceκκ

normalκ rangeκ ofκ 0.58−1.40κ ng/dL)κ wereκ assayedκ usingκ com−

merciallyκavailableκkitsκbyκimmunometricκassays.

TPO−Abκwasκdetectedκbyκ solidκphaseκ2−siteκ sequen−

tialκ chemiluminescentκ immunometricκ assayκ (normal:κκ

<κ 40.0κ IU/mL).κ Patientsκ wereκ classifiedκ asκ positiveκκ

(TPO−Abκ >κ 40.0κ IU/mL)κ orκ negativeκ (TPO−Abκ >κ 40.0κ

IU/mL)κforκthyroidκautoimmunity.

Study outcomes

heκprimaryκoutcomeκofκ thisκstudyκwasκtheκdevelopmentκofκ

thyroidκdysfunctionκduringκIFN−ακandκRIBκtherapy.κSecond−

aryκoutcomesκincludedκfrequencyκofκTPO−Abκatκtheκendκweekκ

24κofκHCVκtherapy.κheκassociationκbetweenκviralκ loadκandκ

sustainedκ virologicalκ responseκ (SVR)κ withκ theκ developmentκκ

ofκthyroidκdisordersκwasκnotκassessedκinκthisκstudyκprotocol.

Statistical analysis

Dataκareκexpressedκasκmeanκ±κSDκforκthoseκvariablesκthatκwereκ

normallyκdistributed.κStatisticalκanalysisκwasκperformedκusingκ

chi−squareκorκFischer’sκexactκtest.κRelativeκriskκwasκcalculatedκ

byκusingκtheκone−tailedκexactκmethodκforκtheκcombinationκofκκ

2κ×κ2κtables,κcomputingκ95%κconidenceκintervalsκ(CI).

Statisticalκ analysisκ wasκ performedκ usingκ SPSS®κ versionκ

16.0κ forκ Windowsκ (SPSSκ Inc,κ Chicago,κ Ill),κ andκ aκ p−valueκκ

<κ0.05κwasκconsideredκstatisticallyκsigniicant.

RESULTS

Meanκageκofκ theκ65κpatientsκ (38κ femalesκandκ27κmales)κwasκ

49.61κ±κ11.83κyearsκ(range:κ22−66κyears).κOtherκmajorκcharac−

teristicsκofκtheκ65κstudiedκpatientsκbeforeκtreatmentκareκshownκ

inκTableκ1.

Table 1. Characteristics of the study patients

Characteristics Total

Genotype (1/2/3) 46/1/18

Stage of fibrosis (1/2/3/4) 7/37/16/5

Necroinflammatory activity (0/1/2/3) 13/20/30/2

hryoidκdisordersκandκhepatitisκC
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hyroid function and TPO-Ab before treatment 

Beforeκ treatmentκ (m0),κ thyroidκ functionκ testsκ andκ TPO−Abκ

titersκ wereκ evaluatedκ inκ allκ patients.κ Sevenκ (10.76%)κ patientsκ

presentedκbaselineκthyroidκdisorders,κoneκindividualκhadκovertκ

hypothyroidism,κoneκsubclinicalκhypothyroidism,κoneκsubclini−

calκhyperthyroidism,κandκfourκwereκpositiveκforκTPO−Ab.

TitersκofκpositiveκTPO−Abκcasesκwereκsimilarκforκfemalesκ

andκ malesκ (aboutκ 3.07%).κ heκ positivityκ ofκ TPO−Abκ be−

foreκtreatmentκwasκmoreκcommonlyκfoundκinκpatientsκwithκ

thyroidκ dysfunctionκ thanκ thoseκ withoutκ thyroidκ disordersκκ

(pκ=κ0.04).κNoκsigniicantκassociationκwasκfoundκamongκsex,κ

age,κHCVκgenotypes,κorκMETAVIRκwithκthyroidκdisordersκatκ

baseline.κPatientsκwhoκhadκthyroidκdysfunctionκwereκtreatedκ

beforeκtheκstartκofκtherapyκwithκIFN−ακandκRIB.

hyroid function and TPO-Ab at week 12 of treatment 

Aterκ12κweeksκofκtreatmentκ(m3),κtwoκpatientsκ(3.07%)κdevel−

opedκsubclinicalκhypothyroidismκde novo,κoneκpatientκ(1.54%)κ

developedκclinicallyκovertκhyperthyroidismκde novo,κandκthreeκ

patientsκ (4.62%)κ presentedκ positiveκ TPO−Abκ titersκ de novo.κ

Oneκ caseκ ofκ subclinicalκ hypothyroidismκ de novoκ occurredκ

duringκ treatmentκ wasκ associatedκ withκ TPO−Abκ positivity.κκ

Statisticalκanalysisκshowedκsigniicantκcorrelationκbetweenκtheκ

developmentκ de novoκ thyroidκ dysfunctionκ duringκ IFN−ακ andκ

RIBκtreatmentκandκTPO−Abκpositivityκatκweekκ12κofκtreatmentκκ

(pκ =κ 0.001).κ Outκ ofκ 11κ casesκ withκ thyroidκ disordersκ atκ theκκ

endκofκtheκ12thκweekκofκtreatmentκ(16.92%),κfourκcasesκhadκthy−

roidκ dysfunctionκ andκ sevenκ hadκ positiveκ TPO−Ab,κ includingκ

baselineκandκde novoκcases.κPatientsκwhoκhadκthyroidκdysfunc−

tionκwereκtreatedκuponκdiagnosis.

hyroid function and TPO-Ab at the end of week 24 
of treatment 

Atκtheκendκofκ24κweeksκofκtreatmentκ(m6),κthreeκ(4.62%)κ

patientsκ developedκ thyroidκ dysfunctionκ (twoκ subclinicalκ

hypothyroidism,κ andκ oneκ subclinicalκ hyperthyroidismκ

de novo),κ andκ fourκ patientsκ (6.15%)κ presentedκ positiveκ

TPO−Abκ titersκ de novo.κ Noκ caseκ ofκ thyroidκ dysfunctionκ

de novoκoccurredκduringκtreatmentκassociatedκwithκTPO−

Abκ positivityκ assessedκ atκ weekκ 24κ ofκ treatment.κ There−

fore,κ 18κ casesκ ofκ thyroidκ disordersκ occurredκ atκ theκ endκ

ofκ24κweeksκofκ treatmentκ (27.69%),κbeingκsevenκcasesκofκ

thyroidκ dysfunction,κ fourκ individualsκ hadκ subclinicalκκ

hypothyroidism,κ andκ threeκ subclinicalκ hyperthyroidismκκ

(pκ =κ 0.006).κ Additionally,κ 11κ casesκ ofκ positiveκ TPO−Abκ

wereκ diagnosedκ includingκ baseline,κ 12κ weeksκ ofκ treat−

ment,κandκde novoκcasesκ(Tableκ2).

Theκrelativeκ riskκ (RR)κofκdevelopingκ thyroidκautoim−

munityκ wasκ significantlyκ higherκ amongκ thoseκ whoκ de−

velopedκthyroidκdysfunction.κItκwasκfoundκthatκtheκRRκofκ

developingκhypothyroidismκinκthisκstudyκwasκ1.3κ(95%κCIκκ

1.1κ toκ 1.6;κ pκ =κ 0.02),κ ofκ hyperthyroidismκ wasκ 1.2κ (95%κκ

CIκ1.1κtoκ1.4;κpκ=κ0.02),κandκofκTPO−Abκpositivityκwasκ7.6κ

(95%κCIκ3.9κtoκ14.5;κpκ=κ0.001).κTheκRRκofκdevelopingκthy−

roidκ autoimmunityκ inκ HCVκ carriersκ treatedκ withκ IFN−ακ

andκRIBκwasκ5.8κtimesκhigherκthanκtheκriskκforκdevelopingκ

thyroidκdisorders.

heκthyroidκdisordersκoccurredκmoreκotenκinκfemaleκpa−

tientsκagedκoverκ40κyearsκold,κwithκaκsigniicantκassociationκ

(pκ=κ0.009)κwhenκanalyzedκaterκ12κweeksκofκtherapy.κheκas−

sociationκbetweenκviralκload,κandκSVRκwithκtheκdevelopmentκ

ofκthyroidκdisordersκatκtheκendκofκtheκm6κwasκnotκassessed.

DISCUSSION

Thisκ studyκ reportsκ theκ frequencyκ ofκ thyroidκ disordersκκ

(thyroidκ dysfunctionκ andκ thyroidκ autoimmunity)κ beforeκ

andκ duringκ antiviralκ combinationκ therapyκ withκ IFN−ακ andκ

RIBκforκHCV.κheκfrequencyκofκthyroidκdiseaseκatκtheκendκofκ

24κweeksκofκantiviralκ therapyκwithκIFN−ακandκRIBκ therapyκ

forκHCVκwereκ27.69%κinκourκstudyκ(10.77%κandκ16.92%κforκ

thyroidκ dysfunctionκ andκ TPO−Abκ positivityκ respectively).κκ

Table 2. Thyroid function test before, at week 12, and at week 24 of treatment

 Thyroid function  Thyroid function Thyroid function 

 before treatment 12 weeks of treatment 24 weeks of treatment

 Normal Anormal Positive Negative Normal Anormal Positive Negative Normal Anormal Positive Negative 

 (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)

FT4 64 1 (1.54)   64 1 (1.54)   64 1 (1.54) 

 (98.46)    (98.46)    (98.46)

TSH 62 3 (4.62)   60 5   60 7 

 (95.38)    (92.30) (7.70)**   (89.23) (10.77)****

TIPO-   4 61   7 58   11 54 

Ab   (6.15)* (93.85)   (10.77)*** (89.23)   (16.92)***** (83.08)

*p = 0.04; **p = 0.0001; ***p = 0.0001; ****p = 0.0006; *****p = 0.08.

Andrade,κAtta,κAttaκetκal.

Braz J Infect Dis 2011; 15(4):377-381
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Ourκ seriesκ demonstratesκ aκ wideκ spectrumκ ofκ thyroidκκ

diseases,κrangingκfromκovertκhypothyroidismκandκhyper−

thyroidism,κandκthyroiditisκuntilκsubclinicalκhypothyroidismκ

orκhyperthyroidism.κTheseκfindingsκareκinκagreementκwithκ

previousκ studiesκ reportingκ thyroidκ dysfunctionκ betweenκ

2.5%κandκ20%,κwithκaκmeanκincidenceκofκ12.1%,κandκupκtoκ

40%κofκpatientsκbecomingκthyroidκantibodyκpositiveκun−

derκtherapyκwithκIFN−ακandκRIB.3,4

Severalκ extrahepaticκ diseasesκ haveκ beenκ associatedκ

withκHCV,κbutκthyroidκdisordersκareκtheκmostκcommonκ

endocrinopathy,κ exacerbatedκ byκ IFN−ακ andκ RIBκ treat−

ment.14κIFN−inducedκthyroidκdiseaseκexhibitsκfeaturesκfromκ

bothκ drug−inducedκ thyroiditisκ andκ autoimmuneκ thyroidκ

disease.κHowever,κtheκmechanismsκofκinducedκthyroidκdis−

easeκareκcomplexκandκnotκcompletelyκunderstood.κheκclearκ

associationκ betweenκ autoimmuneκ thyroidκ diseaseκ andκ

IFN−ακ useκ suggestsκ thatκ highκ endogenousκ IFN−ακ levelsκ

mayκalsoκbeκassociatedκwithκnaturallyκautoimmuneκthy−

roidκdisease.15κRIBκ isκaκnucleosideκanalogueκwithκbroadκ

spectrumκactivityκagainstκseveralκRNAκandκDNAκvirusesκ

withκimmunomodulatoryκeffects.κItκisκpossibleκthatκRIBκ

mayκ stimulateκ theκ immuneκ systemκ aloneκ orκ synergisti−

callyκwithκIFN−ακtoκcauseκthyroidκdiseaseκviaκanκautoim−

muneκmechanism.16

IFN−inducedκ autoimmuneκ thyroidκ diseaseκ isκ associ−

atedκwithκelevatedκauto−antibodiesκandκmayκmanifestκwithκ

orκ withoutκ clinicalκ disease.17κ Theκ presenceκ ofκ TPO−ABκ

priorκtoκIFN−ακtherapyκcarriesκaκrelativeκriskκofκ3.9κ(95%κ

CIκ1.9−8.1)κforκthyroidκdisease.15κOursκresultsκshowedκanκ

increasedκfrequencyκofκTPO−Abκpositivityκafterκinitiationκ

ofκtherapyκwithκIFN−ακandκRIB.κTheκrelativeκriskκofκdevel−

opingκthyroidκautoimmunityκamongκHCVκcarriersκtreatedκ

withκIFN−ακandκRIBκwasκ5.8κtimesκhigherκthanκtheκriskκforκ

developingκhypothyroidismκorκhyperthyroidism.

Recentκbiochemicalκadvancesκhaveκledκtoκtheκdevelop−

mentκ ofκ highlyκ sensitiveκ assaysκ ofκ serumκ TSHκ andκ FT4κ

forκtheκbiochemicalκassessmentκofκthyroidκfunction.κTSHκκ

isκtheκmostκsensitiveκmarkerκofκthyroidκfunction,κitsκdeter−

minationκwithκtheseκnewκtoolsκmakesκitκpossibleκtoκdetectκ

bothκsubclinicalκhypo−κandκhyperthyroidismκ(elevatedκorκ

decreasedκTSH,κwithκnormalκFT4,κrespectively).κTheκrateκ

ofκsubclinicalκformsκofκthyroidκdysfunctionκisκsignificant−

lyκhigherκ inκpatientsκ treatedκwithκIFN−ακforκHCV.18κThisκ

studyκ showedκ aκ higherκ frequencyκ ofκ subclinicalκ thyroidκ

dysfunction.κ Theseκ findingsκ haveκ beenκ foundκ byκ otherκ

investigatorsκ andκ suggestκ thatκ combinationκ therapyκ forκ

HCVκcanκbeκcontinued,κevenκinκthoseκwhoκdevelopκovertκ

thyroidκdisease.19

IFN−ακcanκtriggerκtheκdevelopmentκofκhyperthyroidismκ

inκpredisposedκindividuals.20κ Inκpreviousκstudies,κ theκin−

cidenceκofκhyperthyroidismκduringκIFN−κακ−basedκtherapyκκ

wasκ1-2%.21κ Inκ thisκ studyκourκdataκ isκ inκaccordanceκwithκ

theκliterature,κwhereκoneκcaseκdevelopedκhyperthyroidismκ

followingκIFN−ακtherapyκandκdidκnotκrecoverκafterκtheκendκ

ofκtheκantiviralκtherapy.

heκstrongestκriskκfactorsκthatκwereκassociatedκwithκanκin−

creasedκriskκofκdevelopmentκofκthyroidκdiseaseκduringκIFN−ακ

therapyκ wereκ femaleκ genderκ andκ theκ presenceκ ofκ TPO−Abκ

beforeκtheκinitiationκofκtherapy.κInκthisκway,κtheκriskκamongκ

femalesκincreasesκdirectlyκwithκincreasingκage.15,22κOurκstudyκ

showedκ aκ signiicantκ associationκ betweenκ femaleκ genderκ

withκageκoverκ40κyearsκoldκandκthyroidκdisease.

Rodríguez−Torresκetκal.23κdemonstratedκthatκpatientsκwithκ

HCVκ andκ severeκ ibrosisκ haveκ higherκ probabilityκ ofκ priorκ

historyκofκthyroidκdisordersκandκareκmoreκproneκtoκdevelopκ

thyroidκdisordersκeventsκduringκtreatmentκwithκIFN−ακthanκ

patientsκwithκmildκibrosis.κOurκstudyκshowedκnoκsigniicantκ

diferencesκbetweenκ thyroidκdysfunctionκpatientsκ andκ liverκ

inlammationκorκibrosisκgrade,κbutκitκshouldκbeκpointedκoutκ

thatκ89.2%κofκpatientsκpresentedκaκstageκofκibrosisκequalκtoκ

orκaboveκF2.

Signiicantκ associationκ betweenκ thyroidκ diseaseκ andκ

SVRκwasκdescribedκbyκTranκetκal.14,κwhichκwasκnotκsupport−

edκ byκ meta−analysis.κ heκ associationκ betweenκ viralκ load,κ

andκ SVRκ withκ theκ developmentκ ofκ thyroidκ disordersκ wasκ

notκpartκofκthisκstudyκprotocol,κconsideringκthatκourκprima−

ryκ objectiveκ wasκ theκ developmentκ ofκ thyroidκ dysfunctionκ

duringκIFN−ακandκRIBκtherapy,κandκtheκsecondaryκobjec−

tiveκ wasκ frequencyκ ofκ TPO−Abκ atκ theκ endκ ofκ 24κ weeksκ ofκ

HCVκtherapy.κDespiteκtheκlackκofκsupportiveκevidenceκfromκ

meta−analysis,κitκisκimportantκthatκfutureκstudiesκbeκdoneκtoκ

conirmκorκrejectκtheseκresults.

CONCLUSION

Inκ conclusion,κ thisκ studyκ showsκ importantκ clariicationκ ofκ

theκ associationκ betweenκ HCVκ treatmentκ andκ thyroidκ dis−

orders.κ Accordingly,κ someκ guidelinesκ mayκ beκ suggestedκ asκκ

follows:κpatientsκwhoκareκtreatedκwithκIFN−ακandκRIBκthera−

pyκshouldκbeκinformedκaboutκtheκrisksκofκdevelopingκthyroidκ

dysfunction,κ andκ thereforeκ screeningκ ofκ thyroidκ functionκ

andκtheκpanelκofκantibodiesκshouldκbeκevaluatedκbeforeκandκ

duringκtreatmentκofκHCV.
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