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KeyPoints...

➤Breastcancerisaverycommoncancerinwomen,andhormon-
altherapyisanessentialpartoftreatmentformanypatients.

➤Aromataseinhibitoragentsareshowingprominenceinthe
treatmentofwomenwithbreastcancerinthemetastaticand
adjuvantsettings.

➤Recentclinicaltrialresultsareintriguingandsuggestthat
aromataseinhibitoragentsmaybeusefulinsequentialsettings
withtamoxifenintheadjuvantsetting,possiblyhelpingpa-
tientswhodeveloptamoxifenresistance.

➤Therapywitharomataseinhibitoragentsisexpensive;further
studiesneedtobeperformedtodeterminetheexactroleofaro-
mataseinhibitoragentsinearly-stagebreastcancer.
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Purpose/Objectives:Toreviewtheroleofaromataseinhibitoragents
withregardtocurrenttreatmentstrategieswithhormonaltherapyfor
womenwithbreastcancer.

DataSources:Publishedarticlesandbooks.
DataSynthesis:Hormonaltherapyisanessentialcomponentofthe

treatmentofmostwomenwithbreastcancer.Aromataseinhibitoragents
arebecominganintegralpartoftreatmentforwomenwithmetastatic
breastcancerandrecentlyhavebecomemuchmoreprominentinthe
treatmentofwomenwithearly-stagebreastcancer.Theexactroleof
theseagentsinadjuvanttherapyofbreastcancer,eithersequentially
withthe“goldstandard”tamoxifenorforthedurationoftherapy,has
yettobedetermined.

Conclusions:Recentstudieswitharomataseinhibitoragentsare
intriguingandsuggestanimprovedside-effectprofileandefficacy.The
approvaloftheseagentsfortheadjuvanttreatmentofbreastcancerhas
ledtoasignificantchangeinpractice.

ImplicationsforNursing:Breastcancerisanextremelycommoncancer
inwomen,andoncologynursestakecareoflargenumbersofpatientswith
thisdisease.Oncologynursesneedthemostrecentinformationsothey
candiscussaromataseinhibitoragentsandtherapywiththeirpatients.

GoalforCEEnrollees:
Toenhancenurses’knowledgeabouttheroleofaromatasein-
hibitorsinhormonaltreatmentforwomenwithbreastcancer.

ObjectivesforCEEnrollees:
1. Discussthehistoryofhormonaltherapyinthetreatment
ofbreastcancer.

2. Outlinethecurrentevidencerelatedtotheuseofaromatase
inhibitorsinthetreatmentofbreastcancer.

3. Describethenursingroleincaringforpatientsundergoing
hormonaltherapyforbreastcancer.

Breastcancerwillaffectapproximately211,240women
in2005(AmericanCancerSociety,2005).Thismakes
thediseasethemostcommoncancerinwomen,andit

isthesecondleadingcauseofcancermortalityintheUnited
States(Banerjee,George,Song,Roy,&Hryniuk,2004).This
cancermaybetreatedwithsurgery,radiationtherapy,che-
motherapy,orhormonaltherapy.Hormonereceptorstatusis
animportantprognosticfactorinwomenwithbreastcancer
becauseithelpstodeterminewhetherhormonetherapywillbe
useful.Approximately50%ofwomenwithbreastcancerhave
estrogenreceptor-positive(ER-positive)tumorsatdiagnosis
(Major,2003).Theimplementationofhormonaltherapyin
thesepatientstraditionallyhasbeenbasedontheidentification
ofhormonereceptorstatusandsubsequentadministrationof
tamoxifentherapy;however,U.S.FoodandDrugAdministra-
tion(FDA)approval(FDA,2004)oftheagentletrozole(Fe-
mara,NovartisPharmaceuticals,EastHanover,NJ)following
tamoxifentherapyasanadjuvanttreatmenthasprovidedan
excitingchangeinpracticeforpatientswithhormone-respon-
sivebreastcancer.Severaltrialsnowhavelookedatother
agentstoblockestrogenandtumorgrowth.Hormonaltherapy
nowincludestamoxifenasthe“goldstandard”aswellasthe
aromataseinhibitoragents,inactivators,andpureantiestrogens.

ThismaterialisprotectedbyU.S.copyrightlaw.Unauthorizedreproductionisprohibited.Topurchasequantityreprints,please
e-mailreprints@ons.org,ortorequestpermissiontoreproducemultiplecopies,pleasee-mailpubpermissions@ons.org.
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Howbesttogivetheseagents,particularlyintheadjuvantset-
ting,remainsanunansweredquestionatthistime;however,
thisclassofagentsclearlyhasanimportantroleinearly-stage
hormonereceptor-positivebreastcancer.

HistoryofHormonalTherapy
inBreastCancer

Thenatureofbreastcancerincludesestrogen;itisinvolved
inthenormalbiologyofthebreast(Mouridsen,Rose,Brodie,
&Smith,2003).Becausethepresenceofestrogenstimulates
tumorgrowth,blockingitseffectsisdesirable.Thefirstma-
nipulationofhormonesinthetreatmentofwomenwithbreast
canceroccurredintheearly1900s.Beatsonattemptedto
treatadvancedbreastcancerinwomenbyoophorectomyand
achieveda37%responseratein46postmenopausalwomen
(Clemons&Goss,2001).Oncespecifichormonereceptors
wereidentifiedinthe1960s,thesearchbeganformedications
thatcouldbetakentoblockorinhibitestrogen,thusavoiding
surgery(Ingle,2003).Tamoxifenuseoriginallybeganinthe
1970sfortheinductionofovulation;subsequently,thedrug
wasfoundtoblockthegrowthofER-positivecancercells.
Tamoxifenactuallyisnotatrueestrogenantagonistbutrather
aselectiveestrogenreceptormodulator(SERM)(Hayes,
2004;Mouridsenetal.,2003).
Tamoxifenfirstwasapprovedasatreatmentforadvanced
breastcancerinpostmenopausalwomenin1977,andits
usewasexpandedtoadjuvanttherapywithchemotherapy
inpostmenopausal,node-positivewomenin1985(Grana,
2003).Itnowhasaroleinadjuvanttherapyaloneinpost-
menopausal,node-positivewomen;premenopausalwomen
withER-positivedisease;adjuvanttherapyinnode-negative,
ER-positive,pre-andpostmenopausalwomen;andmale
breastcancer(Grana;Palmieri&Perez,2003).Forpatients
withearly,hormonereceptor-positivebreastcancer,thecur-
rentrecommendationhasbeentouseadjuvantchemotherapy
withorwithoutanantiestrogenagentforfiveyearsfollowing
primarysurgery.Thisisoftenthecourseforwomenwith
unknownreceptorstatusaswell.Continuingtreatmentwith
tamoxifentherapylongerthanfiveyearshasnotimproved
recurrence-freeoroverallsurvival;researchersdonotknow
whetherdoingsomaybedisadvantageousaswell(Burstein,
2003;Fisher,Dignam,Bryant,&Wolmark,2001).
Theeffectivenessoftamoxifeninthetreatmentofwomen
withbreastcancerhasbeendeterminedwithmultipletrials;
ifgivenadjuvantlyforfiveyearsafterprimarytherapy,the
incidenceofcontralateralbreastcancerisreducedby47%
(Hortobagyi,1998).Tamoxifenalsohasbeenshowntobe
instrumentalinreducingtheriskofbreastcancerinwomenat
highriskforthedisease(Serrano,Perego,Costa,&Decensi,
2004).However,otheragentshavebeenidentifiedashavinga
roleinthehormonaltherapytreatmentofpatientswithbreast
cancer;side-effectprofilesintheseagentsdifferaswell.
Becausesomewomenbecomeresistanttotheeffectiveness
oftamoxifen,healthcareprovidershavebeeninterestedin
additionaltherapiestoblockorinhibitestrogen.

HormonalTherapyOptionsintheTreatment
ofPatientsWithEarly-StageBreastCancer
Endocrinetreatmentisanessentialpartoftreatingpatients
withbreastcancer,whethersurgicallybyoophorectomyor
medicallybyblockingestrogenwithmedications.Although

tamoxifenwasthemainstayoftreatmentforpatientswith
breastcancerafterprimarytherapywithsurgeryandche-
motherapyorradiationtherapy,identificationoftheenzyme
aromatasehaschangedthewayhormonaltherapyisadminis-
teredtothesepatients.Aromataseispresentinhighlevelsin
theplacentaandgranulosecellsofovarianfollicles;itexists
inlowerlevelsinnonglandulartissues,includingsubcutane-
ousfat,muscle,liver,brain,normalbreast,andbreastcancer
tissue(Smith&Dowsett,2003).Aromataseisessentialin
theconversionofandrogentoestrogeninpostmenopausal
women,andaromataseinhibitorspreventtheconversionby
inhibitingtheenzymeneededtoperformthefunction(Versea
&Rosenzweig,2003).Aromataseinhibitorsmaybegiven
afterbreastcancerrecursfollowingtamoxifentherapy,and
researchersarestudyingwhethertheseagentsshouldcom-
petewithorreplacetamoxifenasfirst-linetherapyforpost-
menopausalwomenwithER-positivebreastcancer.Current
researchresultshaveledtotherecentapprovalofletrozole
fortreatmentofpatientsintheextendedadjuvantsettingaf-
tertamoxifentherapy,andtheAmericanSocietyofClinical
Oncology(ASCO)technologyupdateof2004hasestablished
aroleforaromataseinhibitortherapyintheadjuvantsetting
(Wineretal.,2004)
TheFDAapprovalofletrozoleintheadjuvantsettingand
correspondinginterestpresentlyintheprolongationoral-
terationinsequencingofhormonaltherapyforpatientswith
early-stagebreastcancerwithoutdocumentedrecurrenceafter
tamoxifentherapyarebasedontworecenttrials,MA-17and
IntergroupExemestaneStudy(Coombesetal.,2004;Goss
etal.,2003).Neoadjuvantadministrationoftheinhibitorsis
beingstudiedaswell(Lake&Hudis,2002).Thenonsteroidal
aromataseinhibitorsareanastrozole(Arimidex,AstraZeneca
Pharmaceuticals,LP,Wilmington,DE)andletrozole.Addi-
tionally,SERMssuchastamoxifen,toremifene,andraloxi-
fenehavehadaroleintheinhibitionofestrogenbybinding
competitivelytothereceptor.Thesteroidalantiestrogensalso
playaroleinreducingestrogen(Goss&Strasser,2001)and
includeexemestane(Aromasin,PfizerOncology,NewYork,
NY).Fulvestrant(Faslodex,AstraZenecaPharmaceuticals,
LP)isthefirstdrugofthepureestrogenantagonistclassto
beapprovedinmetastaticbreastcancer(Lynn,2002;Versea
&Rosenzweig,2003).
Theseagentsareappropriateonlyforpostmenopausal
women;ifusedinpremenopausalwomen,theagentsmay
increasegonadotropinsandestradiollevelsbecauseofthere-
ducedfeedbackofestrogentothehypothalamusandpituitary,
thusbenefitingtumorgrowth(Smith&Dowsett,2003).If
usedinpremenopausalwomen,ovarianfunctionfirstmustbe
suppressedcompletelybyusingaluteinizinghormone-releas-
inghormoneagonistagent(Versea&Rosenzweig,2003).
Severallarge,multicenter,randomizedtrialsarelookingat
theroleofaromataseinhibitoragentscomparedtotamoxifen
inpostmenopausalwomen(seeTable1).ASCOupdatedits
technologyassessmentontheuseofaromataseinhibitorsas
adjuvanttherapyforpostmenopausalwomenwithhormone
receptor-positivebreastcancerinNovember2004.Thetechnol-
ogyassessmentlookedatdatafrommultiplelarge,randomized
trialsandconcludedthatalthoughtheoptimaltiminganddura-
tionofaromataseinhibitortherapycouldnotbeestablished,the
treatmentoptionsforpostmenopausalwomenshouldinclude
fiveyearsofaromataseinhibitortreatmentorsequentialtherapy
withtamoxifen(fortwotothreeyearsorfiveyearsintotal)
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Table1.SelectedStudiesWithAromataseInhibitorsVersusTamoxifeninBreastCancer

Study

Tamoxifenversusan-
astrozoleinpostmeno-
pausa l  women w i th
advancedbreastcancer
(ABC)

Tamoxifenversusanas-
trozoleinpostmenopaus-
alwomenwithABC

Tamoxifenforthreeyears
followedbyeitherfurther
tamoxifenoraminoglu-
tethimideinpostmeno-
pausalwomen

Tamoxifenversusletro-
zoleinpostmenopausal
womenwithABC

Tam o x i f e n  v e r s u s
tamoxifen combined
withanastrozoleversus
anastrozolealone

Tamoxifenalonever-
sustamoxifenfollowed
byletrozoletherapyin
postmenopausalwomen
withearly-stagebreast
cancer

Tamoxifen for twoor
threeyears fol lowed
byexemestanetherapy
versustamoxifenalone
i n  pos tmenopausa l
women

Design

668postmenopausalwomenran-
domizedto1mganastrozoleor
tamoxifen20mgdaily(estrogenre-
ceptorpositive[ER+]orunknown)

353postmenopausalwomenran-
domizedtoanastrozole1mgor
tamoxifen20mgdaily(ER+or
statusunknown)

380ER+postmenopausalwom-
enrandomizedtothreeyearsof
tamoxifen20mgfollowedbyad-
ditionaltwoyearsoftamoxifenor
aminoglutethimide250mg

907postmenopausalwomenran-
domizedtoletrozole2.5mgor
tamoxifen20mgdaily(ER+or
receptorunknown)

9,366(84%hormonereceptor
positive)postmenopausalwomen
randomizedtoanastrozole1mg,
tamoxifen20mg,orcombination
ofboth

5,187postmenopausalwomen
(ER+orreceptorunknown)ran-
domizedtoletrozole2.5mgor
placeboorallydailyforfiveyears
afterfiveyearsofadjuvanttamoxi-
fentherapy

4,742postmenopausalwomen
(ER+orreceptorunknown)ran-
domizedtoswitchtoexemestane
25mgaftertwoorthreeyearsof
tamoxifen20mgversustamoxifen
20mgaloneforfiveyearstotal
treatment

EndPoints

Timetoprogression(TTP),objec-
tiveresponse(OR),andtoler-
ability

OR,completeresponse(CR),or
partialresponse(PR),TTP,and
tolerability

Event-freesurvival(EFS)treat-
mentfailuresatdistantsites,dis-
ease-freesurvival(DFS),breast
cancer-specificsurvival

PrimarywasTTP;secondarywas
overallORrate,rateandduration
ofclinicalbenefit,timetotreat-
mentfailure,andtolerability

DFS,TTP,andincidenceofcontra-
lateralbreastcancer,tolerabilityat
47monthsfollow-upperiod

PrimaryendpointwasDFSor
developmentofnewprimarycan-
cerinthecontralateralbreast.
Secondaryendpointwasoverall
survivalqualityoflifeandlong-
termsafety.

PrimaryendpointwasDFS;sec-
ondarywasoverallsurvival,in-
cidenceofcontralateralbreast
cancer,andlong-termtolerability.

Results

MedianTTP(anastrozoleversustamoxifen,8.2versus
8.3months),OR(32.9%anastrozoleversus32.6%inCR
orPR),andclinicalbenefitforanastrozole(56.2%versus
55.5%tamoxifen)weresimilar.

AnastrozolewasequivalenttotamoxifeninORwithclini-
calbenefitin59%ofpatientsonanastrozoleand46%on
tamoxifen;anastrozolewassignificantlybetterthan
tamoxifeninTTP(11.1versus5.6months).

Patientsswitchedfromtamoxifentoaminoglutethimide
showedcomparableEFSbutlongeroverallsurvivalinthe
aminoglutethimidegroup(p=0.005).

LetrozolewassuperiortotamoxifeninTTP(41versus26
weeks),timetotreatmentfailure(40versus25weeks),
ORrate(30%versus20%),andclinicalbenefit(49%
versus38%)

DFSatfouryearswasmorefavorableforanastrozole
(86.9%)thantamoxifen(84.%);TTPwassignificantly
betterforanastrozolethantamoxifen(p=0.015);re-
ductionincontralateralbreastcanceroccurredmore
withanastrozolethantamoxifen(0.5%versus1.1%);
additionalbenefitwasseenthroughoutthehormone
receptor-positivegroups.

Medianfollow-upwas2.4years(studyterminatedearly
becauseofinterimresults).Atinterimanalysis,207local
ormetastaticrecurrencesofbreastcancerornewprimary
cancersincontralateralbreastexisted(75letrozoleversus
132placebo),andDFSof93%letrozoleversus87%pla-
cebogroup(p<0.001).Overallsurvivalwas42deaths
withplaceboversus31withletrozole(p=0.25).

Afteramedianfollow-upof30.6months,449firstevents
(recurrence,contralateralbreastcancer,death)werereport-
ed(183inexemestanegroupversus266inthetamoxifen
group,p<0.001).Overallsurvivalwasnotsignificantly
different.Contralateralbreastcanceroccurredin20patients
inthetamoxifengroupversus9intheexemestanegroup
(p=0.04).

AdverseEvents

Incidenceofthromboembolicevents(4.8%
and7.3%)andvaginalbleeding(1.2%and
2.4%)werereportedinfewerpatientstaking
anastrozolethantamoxifen,respectively.

Thromboemboliceventsandvaginalbleed-
ingwerereportedinfewerpatientsinthe
anastrozolegroup.

Treatment-relatedsideeffectsweremore
commonintheaminoglutethimidegroup;
however,moreseriousadverseeventsoc-
curredinthetamoxifengroup.

Thenumberofadverseeventsforboth
groupswassimilar;safetyandtolerability
alsoweresimilar.

Endometrialcancer,vaginalbleeding,and
cerebrovascularorvenousthromboembolic
eventswerelessfrequentintheanastrozole
group,butmusculoskeletaldisordersand
fractureswerelessfrequentinthetamoxifen
group.

Theletrozolegrouphadmorelow-gradehot
flashes,arthritis,arthralgias,andmyalgia,
butvaginalbleedingwaslesscommon.
5.8%ofthewomenintheletrozolegroup
hadosteoporosisversus4.5%inthepla-
cebogroup;ratesoffracturesweresimilar.

Exemestanehadhigherincidenceofar-
thralgiaanddiarrheathantamoxifen,but
gynecologicsymptoms,vaginalbleeding,
andmusclecrampsweremorecommon
withtamoxifen.Fractureswerereportedmore
frequentlyfortheexemestanegroup(notsta-
tisticallysignificant)(72versus53patients).
Morethromboemboliceventsoccurredinthe
tamoxifengroupthantheexemestanegroup
(55patientsversus30patients).
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followedbyaromataseinhibitortherapy(Wineretal.,2004).
Thisrepresentsasignificantchangeinpractice.Thedatathat
ledtothechangesincludedseveralkeytrialsreportedin2003
and2004thatwillbereviewedinthisarticle.
TheArimidex,TamoxifenAloneorinCombination(ATAC)
trialalsoreportedthatanastrozole,anaromataseinhibitor,was
slightlybetterthantamoxifenforwomeninreducingtheirrisk
ofbreastcancerrecurrence(Buzdar,2003a,2004a;Wilkinson,
2004).Additionally,forwomenwhohaveariskfactorsuch
ashistoryofthromboembolism,initialtherapychoicesshould
includearomataseinhibitoragentstoreducetheriskofblood
clotsassociatedwithtamoxifentherapy(Buzdar,2003b).
TreatmentofER-positiveandprogesteronereceptor-posi-
tive(PR-positive)breastcancerincludestamoxifenandanas-
trozoleforadjuvanttreatmentofpostmenopausalwomenwith
early-stagebreastcancer(Wilkinson,2004).Inthemetastatic
setting,postmenopausalpatientsmaybetreatedduringthe
firstandsecondlinewithanastrozoleandletrozole,and
fulvestrantisapprovedassecond-linetherapyformetastatic
breastcancer(Buzdar,2003b,2004b).Exemestaneisap-
provedforsecond-lineuseinthemetastaticsetting.However,
theroleofaromataseinhibitoragentsfollowingtamoxifen
therapyinpostmenopausalwomenwithearly-stagebreast
cancerwithoutrecurrentdiseasewaslessdefineduntilrecent
trialresultspromptedtheASCOtechnologyupdateandsub-
sequentapprovalofletrozoleaspost-tamoxifentherapyasan
adjuvanttherapy(Wineretal.,2004).

CurrentTrialResultsWithAromatase
InhibitorAgentsFollowingTamoxifen
TherapyinEarly-StageBreastCancer
Twoarticleswerereleasedin2003thatlookedattheroleof
aromataseinhibitoragentsaftertamoxifentherapyinwomen
withER-positivebreastcancer.Theapprovalofletrozolefol-
lowingtamoxifentherapyintheadjuvantsettingwasbased,
inpart,onthisresearch.Thesereportsalsohavegenerated
controversyinhormonaltreatmentandmanagementofthis
patientpopulation.
Gossetal.(2003)reportedarandomizedtrialof5,187
postmenopausalwomenwithearly-stagebreastcancer.These
womenhadreceivedfiveyearsoftamoxifentherapy(i.e.,
standardtherapy)andwereenrolledinadouble-blind,pla-
cebo-controlledtrialtotesttheeffectivenessofanadditional
fiveyearsofletrozoletherapyaftercompletionoffiveyearsof
tamoxifentherapy.Theprimaryendpointofthetrialwasdis-
ease-freesurvival.Themedianfollow-uptimewas2.4years,
and,ataninterimanalysis,207localormetastaticrecurrences
ofbreastcancerornewprimarycancersinthecontralateral
breasthadoccurred.Seventy-fiveoftheseoccurredinthepa-
tientsreceivingletrozoleversus132intheplacebogroup(p>
0.001),andtheestimatedfour-yeardisease-freesurvivalrates
were93%versus87%.Overallsurvivalwasnotstatistically
significant(p=0.25),with42ofthewomenintheplacebo
groupdyingversus31intheletrozolegroup.Asexpected,
sideeffects(myalgias,hotflashes)andcasesofosteoporosis
occurredintheletrozolegroup;however,vaginalbleeding
occurredlessfrequently.Theratesoffractureweresimilar
betweenthetwogroups(Gossetal.).
Becauseoftheinterimanalysis,thedataandsafetymoni-
toringcommitteerecommendedthatthetrialbeterminated

andtheparticipantsinformedoftheresults.Allwomenwho
hadbeenplacedintheplacebogroupweregiventheoption
tocrossovertotheletrozolegroup.Subsequently,thedata
gleanedfromthestudyarenotassignificantastheycould
havebeenhadthestudycontinuedtoitsoriginalfive-year
mark(Bryant&Wolmark,2003).Theoriginalintentofthe
studywasnotmetbecausethewomendidnotreceivefive
yearsofletrozoletherapyfollowingtamoxifen.Allongoing
follow-upofthestudywillbesomewhatcompromisedbe-
causethewomenwereallowedtocrossovertoletrozolether-
apy(Bryant&Wolmark).Becauseofthis,arecommendation
tofollowfiveyearsoftamoxifenwithfiveyearsofletrozole
cannotbemadeandtheFDAindicationdoesnotrecommend
fiveyearsoftherapy;instead,individualhealthcareproviders
shouldmakethedecisionfortreatmentlength.
Inclinicalpractice,providershavelookedfavorablyatthe
dataanddecidedonextensionofhormoneblockadewith
letrozoletherapybeforetheFDAapproval;thesubsequent
approvalandchangesrecommendedbyASCOnowhave
validatedthispractice.Additionally,becauseoftheattention
generatedinthelayliteratureandmedia,manypatientswith
breastcancermaybeinfluencedtoseekcounselwiththeir
healthcareprovidersabouttherapyoptions.Becausebreast
canceriscommoninwomen,thisdecisioncouldaffectlarge
numbersofpatients.
Coombesetal.(2004)reportedonarandomizedtrialof
exemestaneaftertwotothreeyearsoftamoxifentherapy
inpostmenopausalwomenwithprimarybreastcancer.The
double-blindtrialstudied4,742patients:2,362wereran-
domlyswitchedtoexemestaneaftertwoorthreeyearsof
tamoxifen,and2,380continuedtoreceivetamoxifenforthe
entiretrial.Theprimaryendpointwasdisease-freesurvival,
and,afteramedianfollow-upof30.6months,449eventsof
localormetastaticrecurrence,contralateralbreastcancer,
ordeathoccurredinthetwogroups.Theexemestanegroup
had183eventsversus266eventsinthetamoxifengroup
(p<0.001).Althoughoverallsurvivalwasnotstatistically
differentinthetwogroupsstudied,theconclusionwasthat
exemestanetherapydidsignificantlyimprovedisease-free
survivalcomparedtothetamoxifentreatmentgroup.The
dataandsafetycommitteerecommendedtheearlyrelease
ofresultsbasedontheplannedinterimanalysis(Coombeset
al.).Researchershopedthatthetrialwouldbeabletomeet
itslong-termassessmentofsurvivalbenefits.Thechallenges
ofthisparticularstudyincludedthefactthatthetamoxifen
groupsdidnotreceivethestandardfiveyearsoftherapyand
theoptimaltimeorpatternoftreatmentwiththeseagents
isnotfullyestablished.Forthisreason,the2004updateof
ASCO’stechnologyassessmentrecommendedtwotothree
yearsoftamoxifentherapyfollowedbyaromataseinhibi-
tortherapyequalingatotaltreatmenttimeoffiveyearsof
therapy(Wineretal.,2004).However,severalsmallstudies
reportedbyItalianresearchershaveusedaminoglutethimide
andanastrozoleaftertamoxifentherapy,withpatientshaving
similarresults.
ThefirstofthesesmallItalianstudieslookedat380post-
menopausalpatientswithbreastcancerreceivingtamoxifen
treatmentforthreeyearswhowererandomizedtoeither
continuetamoxifenfortwoadditionalyearsorswitchtolow-
doseaminoglutethimidefortwoyears(Boccardoetal.,2001).
Aminoglutethimidewaschosenasthearomataseinhibitor
druginthistrialbecauseitwasavailabletothestudygroup
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andhadbeentestedintheadjuvantsettingandfoundsafefor
patientswithbreastcancer,havingbeenusedasatherapeutic
optionforpatientswithmetastaticdiseasenotrespondingto
tamoxifen(Boccardoetal.,2001).Nodifferencesindisease-
freesurvivalwerenoted,butatrendintheaminoglutethimide
groupinoverallsurvival(p=0.005)andbreastcancer-specific
survival(p=0.06)wasnoted.Theresearchersrecommended
thatlargerstudieswereneeded;however,theresultswere
intriguingandrevealedthatsequencingtamoxifenwithan
aromataseinhibitoragentcouldbecomeapreferredalterna-
tivetotamoxifenaloneinearly-stagebreastcancer(Boccardo
etal.,2001).
AnotherItalianstudylookedat426ER-positivepatients
whowereontamoxifenfortwoormoreyearsandthenran-
domlyassignedtotamoxifenaloneuntilfiveyearselapsed
orswitchedtoanastrozoleuntilcompletionoffiveyearsof
therapy.Thisgroupalsoshowedthatswitchingtoaromatase
inhibitortherapy,specificallyanastrozoleinthistrial,was
favorableforwomenwithbreastcancerandappearedtode-
creasetheirriskofrelapseanddeath(Boccardoetal.,2003).
Reasonsforthepositiveresultsmayberelatedtobreastcancer
possiblybecomingresistanttotamoxifenpriortothetotal
offiveyearsoftherapy;thus,switchingtoanothertherapy
becomesbeneficialforsomepatients.
Theresultsofthesestudieshavechallengedclinicians
regardingappropriatehormonaltherapytreatment,includ-
ingwhetherfiveyearsoftamoxifenshouldbethestandard
followedbyadditionaltherapyorwhetherthepatternshould
bechangedaltogether.Althoughtheexactpatternanddura-
tionofhormonaltherapyusewitharomataseinhibitorsand
tamoxifencannotbestated,theevidencewascompelling
enoughtoinducethechangesrecommendedbytheASCO
2004technologyassessmentgroupandfortheOctober2004
FDAapproval(FDA,2004)ofletrozolefollowingfiveyears
oftamoxifentherapy.Letrozolecurrentlyisapprovedafter
tamoxifentherapyintheadjuvantsettinginbreastcancer,as
wellasanastrozole,asinitialaromataseinhibitortherapyin
somepatients.Becausethetrialswerereportedatthemedian
follow-upof30months,allowingforanappropriaterisk-
benefitanalysisisinadequateandresearchershavedifficulty
makingstandardizedtreatmentdecisionsforallpatients(Pic-
cart-Gebhart,2004).
TheATACtrialalsorevealeditsfirstresultspriortothe
participantscompletingtheiroriginallyassignedtherapy.
TheATACtrialfirstpublishedearlyresultsin2001,showing
anastrozoletobeaneffectivehormonaltherapyoptionfor
postmenopausalpatientswhohadbeendiagnosedwithER-
positiveearlybreastcancer(Baumetal.,2002).Thislarge
studyof9,366patientsrandomlyassigned3,125womento
anastrozole,3,116totamoxifen,and3,125tothecombination
group.Thebulkofthewomen(84%)hadtumorsthatwereER
orPRpositive.Medianfollow-upwas33.3months,anddis-
ease-freesurvivalatthreeyearsfortheanastrozolegroupwas
89%versus87%fortamoxifen;thecombinationgroupshowed
aresultsimilartothetamoxifen-alonegroup.Furthermore,the
improvementintheanastrozolegroupfordisease-freesurvival
wasseenprimarilyinpatientswithER-orPR-positivetumors.
Patientsalsoreportedtoleratingtheanastrozoletherapybetter
thantamoxifen(Baumetal.,2002).
InDecember2002,theATACupdate(Wineretal.,2002)
confirmedwhattheearlierreporteddatahadshown.The
anastrozolegroupcontinuedtoshowadisease-freesurvival

advantage(94%versus92%)overthetamoxifengroup
andthattheuseofanastrozolealoneversusatamoxifen
andanastrozolecombinationwasmoreadvantageous.At
47months,theresultscontinuedtoshowanastrozoletobe
moreeffectiveandbettertoleratedthantamoxifen(Buzdar,
2004a).However,becausethedataarenotyetcomplete
andlong-termsurvivaldatahavenotyetbeenestablished,
replacementoftamoxifentherapywithalternativescannot
berecommendedforallpatients.NationalComprehensive
CancerNetwork(2005)guidelineshaveendorsedtheuse
ofletrozoleandanastrozoleinspecificsituations.ASCO
producedaworkinggroupupdatein2003thatnotedthat
theupdatedresultsfromtheATACtrialcontinuedtoshow
statisticallysignificantimprovementindisease-freesurvival
foranastrozoleversustamoxifen;however,theconsensus
reportedthattheoriginalrecommendationsshouldcontinue
tobefollowed(Wineretal.,2003).Theoriginalstatusreport
of2002consideredtheATACtrialandsupportingdatato
beveryfavorable(Wineretal.,2002);the2004updatenow
recommendsadjuvanttherapyforpostmenopausalwomen
withER-orPR-positivebreastcancerwithanaromatase
inhibitor,althoughoptimaltreatmentpattern,duration,or
sequenceisnotyetknown(Wineretal.,2004).Patients
shouldbegiventheopportunitytodiscussthedataandall
treatmentoptionswiththeirclinicians.

SideEffectsAssociated
WithHormonalTherapyAgents

andNursingImplications
Thesideeffectsoftamoxifentherapyarewellknown(see
Table2).Patientsreceivingtamoxifentherapymayexperience
significantdeleteriouseffects,includinganincreasedriskfor
endometrialcancerandthromboembolicevents,hotflashes,
andirregularmenses(Bernsteinetal.,1999;Grana,2003).
Vaginaldischargeandcataractsalsomayoccur(Chung&
Carlson,2003).Theincreasedriskforendometrialcancer
andthromboemboliceventsmayberelatedtotheeffectof
tamoxifenasanestrogenagonistonthesetissues,occurring
whileitsantiestrogeneffectsarenotedinthebreast(Mourid-
senetal.,2003).
Aromataseinhibitoragentshavebeennotedtohavean
improvedside-effectprofilecomparedtotamoxifen.Thelack
ofagonisteffectsintheendometriumandreducedthrombo-
embolicriskaresignificant(Grana,2003).Weightgainis
lessofaproblemthanwithothertherapiessuchasmegestrol
acetate(Campos,2004).However,thistherapyisnotwithout
sideeffectsandmaycauseosteoporosisandosteoporotic
fractures,hotflashes,nightsweats,nausea,myalgias,and
effectsonsexualfunction(Burstein,2003;Campos).The
ATACtrialshowedthattamoxifenwassuperiortoanastro-
zoleformusculoskeletaldisordersandfractures(p<0.0001)
(Buzdar,2004a).
Oncologynursesmaybeexposedtomanypatientswith
breastcancerwhoareconcernedaboutcurrenttrialresults
andfurtheroptionsintherapy.Developingastandardizedap-
proach,includingpatienteducationregardingtrialresultsand
endpoints,canassistnurseswithpatientchoicesinalteration
orprolongationoftherapy.TheASCOguidelinesformally
haveendorsedaromataseinhibitortherapyinpostmenopausal
patientswithhormone-responsivetumors,andpatientsshould
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becounseledonpossibletreatmentbenefitsandreasons
foraromataseinhibitortherapy.Additionally,theNational
ComprehensiveCancerNetwork(2005)guidelinesaddress
aromataseinhibitortherapyinsuitablepatientsandcanbe
usedasaresource.Withappropriatediscussion,patientscan
behelpedtounderstandthelatestresearchresults,including
problemswithdataobtainedfromcurrentstudies,tomake
better-informeddecisions

ChangingtoorAddingAromatase
InhibitorAgents:CostsandEffect

Tamoxifen,asthegoldstandardoftreatmentforadju-
vanttherapyofER-orPR-positivebreastcancer,isless
expensivethantheneweraromataseinhibitoragents.Thus,
whenchangesinpracticeoccur,hospitalformulariesand
pharmacybudgetsneedtotakeintoaccountthesubsequent
increaseincostswhenswitchingtoaromataseinhibitor
agents.Additionally,ifaromataseinhibitoragentsarepre-
scribedafterfiveyearsoftamoxifentherapy,thenthecost
ofaromataseinhibitortherapymustbeaddedtotheinitial
standardtherapy.

Tamoxifenhasbeenavailablecommerciallysincethe
1970s.Tamoxifenisusedtotreatearly-andadvanced-stage
breastcancerandtoreducetheriskforrecurrence.Itis
arguablythemostwidelyprescribedtreatmentforbreast
cancerandmaybethesinglemost-prescribeddruginthe
worldforthetreatmentofanytypeofcancer(LieffCabraser
Heimann&Bernstein,LLP,n.d.).Severalmanufacturers
producegenerictamoxifen;thesecompaniesreportanav-
eragewholesaleprice(AWP)closeto$113.10dollarsfor
apackageof6010mgtablets($1.885per10mgtabletor
approximately$3.77perday).Becausebreastcancerisone
oftheleadingcausesofdeathinwomen,andmorethan
1.2millionwillbediagnosedwithbreastcancerthisyear
worldwide,thepotentialnumbersofprescriptionswritten
fortreatmentofbreastcancerareastounding.TheAmerican
CancerSociety(2005)estimatedthatin2005,approximately
211,240womenintheUnitedStateswillbediagnosedwith
invasivebreastcancer.
Tamoxifenisineffectiveinapproximately50%ofpatients
withER-positivetumors,andthepatientswhodorespondini-
tiallymaysubsequentlydevelopresistancetothedrug(Schiff
etal.,2004).Tamoxifenresistanceisbecomingrecognizedas

Table2.SelectedHormonalTherapyAgentsandNursingImplications

Agent

Tamoxifen(Nolvadex®;
alsoavailableasgeneric)
Antiestrogen
Dose:20mgdailyforfive
years

Anastrozole(Arimidex®)
Nonsteroidalaromatase
inhibitor
Dose:1mgdaily

Letrozole(Femara®)
Non-steroidalaromatase
inhibitor
Dose:2.5mgdaily

Exemestane(Aromasin®)
Steroidalaromatasein-
activator
Dose:25mgdaily

Fulvestrant(Faslodex®)
Pureestrogenantagonist
Dose:250mgevery28
daysintramuscularly

ApprovedUse

Adjuvanttreatmentofaxillarynode-negative
ornode-positivebreastcancerinwomen
ormetastaticbreastcancer;reducesriskof
invasivebreastcancerfollowingbreastsur-
geryandradiationinwomenwithductalcar-
cinomainsitu;reducesincidenceofbreast
cancerinhigh-riskwomenandadvanced
metastaticbreastcancerinmen

First-linetreatmentofpostmenopausal
womenwithadvancedorlocallyadvanced
breastcancerthatisreceptorpositiveor
receptorunknown;advancedbreastcancer
inpostmenopausalwomenwithprogression
ofbreastcanceraftertamoxifenandadjuvant
therapyofpostmenopausalearlybreastcan-
certhatisreceptorpositive

First-linetreatmentofadvancedormetastatic
breastcancerinpostmenopausalwomen
whohavehormonereceptor-positiveor
hormonereceptor-unknowndisease;also
approvedwithprogressionofdiseasefol-
lowingantiestrogentherapyaswellasinthe
extendedadjuvantsettingaftertamoxifen

Treatmentofadvancedbreastcancerinpost-
menopausalwomenwherethediseasehas
progressedfollowingtamoxifentherapy

Second-linehormonaltreatmentinpost-
menopausalwomenwithmetastaticbreast
cancer

SideEffects

Nausea,diarrhea,peripheraledema,
superficialphlebitis,thromboem-
bolism,pulmonaryembolismor
thrombuswhencombinedwithoth-
erchemotherapy,hepaticchanges,
vaginalbleeding,hotflashes,men-
strualirregularities,endometrialcan-
cer,cornealchangesandcataracts,
andothereffects,includingboneor
tumorpainandweightgain

Nausea,jointpain,pathologicfrac-
ture,hotflashes,vaginaldryness,
peripheraledema,andweight
gain

Bonepain,backpain,nausea,
dyspnea,arthralgias,fracture,and
hotflashes

Nausea,anorexia,edema,weak-
ness,sweating,hotflashes,patho-
logicfractures,andpainattumor
site

Vaginaldryness,arthralgias,gas-
trointestinaldisturbances,and
injection-sitereactions

NursingImplications

Nursesshouldbeawareofsideeffectsoftherapy
anddiscusspotentialeffectswithpatients.Patient
teachingmustincludeimportanceofreporting
vaginalbleedingandregulargynecologicexami-
nations.Incidenceofthromboembolismshould
bereviewedandreportinganyunilateraledemaor
paininextremitiesstressed.Inpostmenopausal
patients,tamoxifenmayhaveaprotectivebone
effectandincreasebonedensity.

Nursesshouldbeawareofsideeffectsoftherapy
anddiscusspotentialeffectswithpatients.Pa-
tientsreceivinganastrozolereportedlyhavea
higherincidenceofosteoporosis;bonedensity
examinationswithbisphosphonatetherapyand/or
calciumandvitaminDsupplementationmaybe
considered.

Nursesshouldbeawareofsideeffectsoftherapy
anddiscusspotentialeffectswithpatients.Patients
receivinganastrozolereportedlyhaveahigherinci-
denceofosteoporosis;bonedensityexaminations
withbisphosphonatetherapyand/orcalciumand
vitaminDsupplementationmaybeconsidered.

Nursesshouldbeawareofsideeffectsoftherapy
anddiscusspotentialeffectswithpatients.Pa-
tientsreceivingexemestanehaveshownahigher
incidenceofosteoporosisinclinicaltrials;how-
ever,thisisnotstatisticallysignificant.

Nursesshouldbeawareofsideeffectsoftherapy
anddiscusspotentialeffectswithpatients.The
drugiscontraindicatedinpatientswhoarereceiv-
ingcoumadinorhaveotherhematologicproblems
thatmayprohibitanintramuscularinjection.

Note.BasedoninformationfromSpratto&Woods,2004;Versea&Rosenzweig,2003;Wilkinson,2004.
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apotentialproblemforsomepatientswithbreastcancerand
canbeinfluencedbycellularstress,growthfactors,orother
pathwaysthatmaysignalERanditsregulators,whichcan
mediateresistance(Piccart-Gebhart,2004).Thisprocesscan
changetamoxifen’seffectfromanantagonisttoanagonist
effect(Schiffetal.).Obviously,thisisnotadesiredeffectin
thetreatmentofpatientswithbreastcancer.Otherconcerns
aretheside-effectprofileofthedrug,includingitseffecton
endometrialtissueandthepotentialforincreaseinthrombo-
embolicrisk.Positiveeffectsaretheincreaseinbonemineral
densityforpostmenopausalpatientsandthedrug’seffectson
lipids(Piccart-Gebhart).
Theeconomicimpactofthearomataseinhibitoragentscan-
notbeunderemphasized(seeTable3).Theseareexpensive
agents,andtreatmentislengthy.Ifpatientswithbreastcancer
receivefiveyearsoftamoxifenfollowedbyanadditionalfive
yearsofletrozoletherapy,thetotalcostwouldbesignificantly
morethantamoxifenalone.Ifpatientsreceivethreeyearsof
tamoxifenandswitchtotwoyearsofexemestane,thecost
alsowouldbeincreased.
Despitethecostsoftherapywitharomataseinhibitor
agents,thepotentialbenefittopatientsisconsiderable.Potent
reasonsexisttoexplorethecontinuationofestrogenblockade
inthesepatients,aswellastodefinetheappropriatepatternof
drugusage.However,thesearenottheonlycostsassociated
withtheuseofaromataseinhibitoragents.Ifthesedrugsare
usedinthispopulationofpatients,theside-effectprofileis
uniquelydifferentthanthefavorableincreaseinbonemineral
densityassociatedwithpostmenopausalwomenontamoxifen
andswitchestoanincreaseinosteoporosisandfracturerisk
asseenintheATACtrialandothers.Thus,manypatients
onaromataseinhibitorsareconsideredtobecandidatesfor
bisphosphonatetherapytoincreasebonemineraldensityand
reducefracturerisk.
Whenthecostofbisphosphonatetherapyisaddedtothe
totaltreatmentcosts,theincreaseissignificant.Oralbisphos-
phonatesareknowntobedifficulttotake,primarilybecause
ofthegastrointestinalirritation,theadequatehydration
requiredwiththedose,andtheneedtostayuprightfor30
minutesafterthedose(Viale&Yamamoto,2003).TheAWP
ofalendronate(Fosamax®,Merck&Co.,Inc.,Whitehouse

Station,NJ)isapproximately$17.60fora70mgdose.The
drugistakenweeklytopreventosteoporosis.Iforaltherapy
withalendronateorotheroralbisphosphonatesisnottolerat-
ed,anoptionmaybetoadministerthebisphosphonateviaIV
becausethisformismorepotent,isbettertolerated,andhas
improvedabsorption.AlthoughnoFDA-approvedindication
existsfortheuseofIVagentsinthissetting,someclinicians
maybegintousethistypeoftherapyasanalternativetooral
bisphosphonates;however,thecostofswitchingissignificant
(Maxwell&Viale,inpress).Patientsreceivingaromatase
inhibitoragentsalsoshouldconsidervitaminDandcalcium
supplementationaswellastheimportanceofweight-bear-
ingandresistanceexercisestohelpstrengthenbonedensity.
Baselinedualenergyx-rayabsorptiometryscanningshould
beconsideredtodeterminebonedensitylevelsatthestartof
therapy(Maxwell&Viale).

Summary
Breastcancercontinuestobeaverycommoncancerin
women,andhealthcareproviderscanexpecttocontinueto
seelargenumbersofpatientswithbreastcancerwhowill
needtreatmentwithhormonaltherapy.Currenttrialshave
challengedthepreviouslyestablishedclinicalopinionsonthe
verybestwaytotreatpatientswithearly-stagebreastcancer
withhormonaltherapy.Theseresearchresultshaveledtothe
newASCOtechnologyupdaterecommendationsthatcallfor
aromataseinhibitortherapytoreducetheriskoftumorrecur-
renceinadjuvanttherapyofhormonereceptor-positivebreast
cancerinpostmenopausalwomen.Oncologynurseswilltake
careofpatientswhowillhavequestionsregardingthebest
therapychoicesfortheirtreatmentandshouldbepreparedto
discusstheresultsofcurrenttrialsandtheprosandconsof
aromatasetherapyasanoptionfortreatment.Helpingpatients
deciphertheinformationneededtodecideonappropriate
therapychoicesisanimportantroleforoncologynurses.
Exploringpatientmedicationassistanceprogramsalsocan
helpcertainpatientswiththeassociatedcostsoftherapywith
aromataseinhibitoragents.
Tamoxifeniscurrentlythegoldstandardinthetreatment
ofwomenwithhormone-positivebreastcancer,althoughthe
developmentoftamoxifenresistanceisgainingawareness.
Aromataseinhibitortherapyhasbeenshowntobeequivalent
and,insometrials,superiortothegoldstandardtreatment;cli-
niciansneedtobeawareoftherapyoptions.The2004ASCO
technologyupdaterecommendationscallforadjuvanttherapy
forpostmenopausalwomenwithER-orPR-positivebreast
cancertoincludeanaromataseinhibitor(Wineretal.,2004).
Theexactpatternorsequenceofaromataseinhibitorswith
tamoxifenhasyettobedetermined,andtheroleoftamoxi-
fenisbecominglessclear.InterimresultsfromtheBIG1-98
CollaborativeGroup(2005)study(8,028postmenopausal
womenrandomizedtotamoxifenforfiveyears,letrozolefor
fiveyearsortwoyearsoftamoxifenfollowedbythreeyears
ofletrozoleversustwoyearsofletrozole,followedbythree
yearsoftamoxifen)indicatedthatletrozolefurtherreduced
theriskofcancerrecurrenceby19%beyondthebenefitof
tamoxifenaloneinpostmenopausalwomenwithER-positive
breastcancer.FurtherrecommendationsbyASCOwillalmost
certainlytakethesenewdataintoaccountwhenmoremature
databecomeavailable.Thearomataseinhibitoragentsareas-
sociatedwithosteoporosis;therefore,womenreceivingthese

Table3.AverageWholesalePrice(AWP)ofSelected
AromataseInhibitorAgents(DailyTherapyPrices)

Drug

Anastrozole(Arimidex®),1mg
Exemestane(Aromasin®),25mg
Letrozole(Femara®),2.5mg
Fulvestrant(Faslodex®)(approvedinthemetastatic
setting;priceisformonthlyinjection),250mg

AWP($)

007.50
008.08
007.89
944.32

Example.Totaltherapycostforpostmenopausalwomanrecommendedtotake
fiveyearsoftamoxifentherapyfollowedbyfiveyearsofletrozoletherapy
Tamoxifen$3.77perdayxfiveyears=$6,880.25
Letrozole$7.89perdayxfiveyears=$14,399.25
Consideraddingalendronate$17.60weeklyxfiveyears=$4,224.00.

Note.Actualtherapycostsmaydiffersignificantlyforpatientsbecauseof
pharmacypurchasingplans,insuranceplans,orotherpharmaceuticalbenefit
plans.

Note.BasedoninformationfromFleming,2004.
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