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BRIEF COMMUNICATION

Purpose:Tyrosinekinase inhibitors (TKI)playapivotal role in themodern treatmentof
patientswithmetastatic renal cell carcinoma (mRCC).Depending on the course and the
response, thetargetedtherapymaylastforyears.Thusthequestionarises, ifasuccessful
treatmentleadingtoacompleteresponseoratleastastablediseaseafterapartialremission,
maybediscontinued.

Materials and Methods:Herewepresent3patientswithmRCCtreatedwithsunitinibforat
leastoneyear,resultinginapartialresponse,followedbyastablediseaseforseveralyears.In
thesepatients,thetreatmentwasinterruptedfordifferentmedicalreasons.

Results:Afteraperiodof20,33and34months,respectively,themetastasesoftherenalcell
cancershowednosignsofprogression,neitherclinicallynorincomputedtomographyscans,
butthesideeffectsofTKIorthemedicalproblemleadingtotreatmentinterruptionresolved
inallpatientswithinafewweeks.

Conclusion:ThediscontinuationofthetreatmentformRCCwithTKIseemstobepossi-
ble,eveninthosepatientswithapartialresponseonly,butnocompleteremissionhasbeen
achievedbefore.
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INTRODUCTION

Atthetimeofdiagnosis,20%ofallpatientswith
renal cell carcinoma (RCC) present in ameta-
staticstage,resultinginamediansurvivalof16

monthsonlyandafive-yearsurvivalrateoflessthan10%.
(1)Thispoorprognosiswasmainlycausedby the lowef-
ficacyoftheformertreatmentofchoice,amixtureofinter-
feronandinterleukin.(2)

Recently it has been shown that the use ofmultitargeted
tyrosinekinaseinhibitors(TKI)likesunitinibmayleadto
asufficienttumorcontrolinpatientswithmetastaticrenal
cell carcinoma (mRCC). The pathophysiological base of
theirefficacyliesinthevonHippel-Lindauhypoxia-induc-
iblefactorandvascularendothelialgrowthfactor(VEGF)
axis that plays a central role in thedevelopmentofRCC
andwhichmembersworkasthetargetofTKI.(3) In detail, 
sunitinib is an orally administered TKI, that influences
negatively the receptor families of VEGF and platelet-
derivedgrowthfactor(PDGF)aswellasFMS-liketyros-
ine kinase-3 receptor (flt-3) and stem cell factor receptor
(c-kit). Sunitinib shows respond rates of 40% in patients
withmRCC,and it increases theoverall survival rates to
morethan2yearsandtheprogressionfreesurvival(PFS)
to about one year.(4)Althoughincertainpatientssevereside
effectslikehypertension,leukopeniaordiarrheamayoccur.
(5)Sunitinibbecameoneofthestandardmedicationforthe
first-linetreatmentofpatientswithmRCC.
Becauseofitsefficacy,thetumorremissionreachedbysunitinib
orotherTKImaylastforyears.Thusthequestionarises,ifthe
medication,forexampleduetoseriousanddisturbingtreatment-
associatedcomplications,butalsobecauseofitshighcosts,can
bestopped,atleastincaseofacompleteremission.
Herewepresent3mRCC-patientswithastablediseaseaf-
terpartial responseachievedbysunitinib, inwhom treat-
mentwasstoppedforcertainreasons.Duringafollow-upof
22,34and33months,respectively,nosignsofsignificant
tumorgrowthcouldbefoundneitherclinicallynor in the
radiological scans performed; for this the discontinuation
willbeprolonged.Toourknowledgethisisthefirstreport
aboutasuccessful interruptionofTKI-therapy inpatients
withpersistingevidenceofmetastases.

MATERIALS AND METHODS
Case 1
Patient1isa78-year-oldwoman,whounderwentaleft-sid-
ednephrectomyduetoalocalizedRCCin1990(thehistory
of the threepatientspresentedhere is summarized inTa-
ble).Atthistime,nofiliaeweredescribed.About18years
later, inMay2008,amasswas found in the rightbreast,
andsurprisingly,thehistologicalexaminationofthebiopsy
revealed thediagnosisofametastasisof theRCC.After-
wards,acompletestagingwasperformed,andfurtherme-
tastasesinvolvingthepancreasandbothsidesofthelung
weredetected.Becausethefiliaewereclinicallyinapparent
andthepatientpresentedinaverygoodcondition,justthe
conductionofcontrols3months laterwas recommended.
Since herein a tumor progression of approximately 30%
wasfoundinSeptember2008,wedecidedtostartatreat-
mentwithsunitinibbyusingtheregulardose(50mg/day,
administeredorallyfor4weeks,followedbya2-weekrest-
ingperiod).Duetodifferentsideeffectslikemucositis,ob-
stipation,headacheandweaknessthedosagewasreduced
to37.5mg/dayforsixcycles.Thefirstcontrols,performed
after3and6months,revealedpartialresponseseach,while
inthefollowingcomputedtomography(CT)scansastable
diseasewasfound.InOctober2009,i.e.about13months
after therapystarted, thepatientdevelopedarterialhyper-
tension,probablyasasideeffectofsunitinib.Althoughthe
doses of sunitinib was reduced again to 25mg/day now
andacombinationofat least6differentantihypertensive
agentswereused, theelevationofbloodpressurepersist-
edandbecamesymptomatic.ThusinDecember2009,15
monthsaftertheintakeofsunitinibstarted,wedecidedto
stop this treatment.Within a fewweeks, the blood pres-
sure improvedand the antihypertensivemedication could
be reduced.About fourmonths after the use of sunitinib
hadbeenstopped,afirstCTscanwasperformedshowing
nosignsoftumorgrowth.Inaddition,thepatientpointed
outtofeelmuchbetteraftertreatmentwithTKIendedand
thusweagreedtocontinuetheobservationalprocedure.In
anotherCTscan,performedafteroneyearwithoutTKI,the
metastasisinthebreastevenbecamesmallerspontaneous-
ly.Meanwhilethetherapywithsunitinibwasstoppedfor33
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months,however,themetastaseskeptstablewithoutsigns
ofprogression(Figure,aandd).
Case 2
Patient2isan87-year-oldwomaninaverygoodcondition
withabiologicalageofaround70years.In1996sheun-
derwentleftsidednephrectomy.Twelveyearslater,inJune
2008,metastases inbothsidesof the lungandin thesoft
tissueoftherightshoulderweredetected.Afterconfirming
the diagnosis ofmRCCby taking a biopsy, the lesion in
theareaoftherightshoulderwastreatedforpainreliefby
radiotherapytillAugust2008.Thereafter,inOctober2008,
anotherCTscanwasperformed,showingagrowth-rateof
thepulmonaryfiliaeofabout20-30%;thusasystemicther-
apy was initiated by using sunitinib at the regular schedule 

anddosagesimilartothepatient1.Threeweeksaftertreat-
mentstarted,disturbingsideeffectslikeepistaxis,painin
differentjointsandgeneralweaknessappeared,leadingto
aninterruptionofthetreatment.Within2weeks,thecom-
plaintsvanishedandthetreatmentcouldbecontinued,but
byusingsunitinibinareduceddosageof25mg/day.Here-
withthetreatmentwastoleratedverywell,andradiologi-
calcontrolsperformedbyconventionalX-raysofthelung
every3months,revealedpartialresponseseach.Atlastthe
pulmonarylesionsnearlydisappeared.However,fromJuly
2009,thepatientsdevelopedanulcuscrurisduetovenous
insufficiency.Althoughprofessionalsupportbyavascular
surgeon and a nurse specialized in wound care was used, the 
lesiondidnotimprove;onthecontrary,recurrentsuperin-
fectionresultedinrepeatingantibiotictherapies.Therefore
thepatientaskedforabreakofthesunitinibadministration,
andthetreatmentwasstoppedaftera15monthsperiodin
October 2009.The controlswere continued every 3 to 6
months,butevenafter34monthswithoutTKInonewfilia
appearedandnoprogressionoftheknownmetastaseswas
found,thus,stillastablediseaseexists(Figure,bande).
Case 3
Inpatient3,a60-year-oldwoman,aleftsidednephrectomy
wasperformedinaugust2005.InNovember2007thepa-
tientdevelopedagreatmetastasiswitha sizeof10.7-6.8
cm,includingtherightpelvisandthesurroundingsofttis-
sue.Sinceanoperativeapproachwasnotpossible, radio-
therapywasperformed fromDecember2007 toFebruary
2008(62Gy).ACTscaninMarch2008showedareduction
ofthevascularperfusion,butthesizeofthefiliaremained
stable.WeperformedaCTscancheck12weeks later, in
whichthetumorpresentedwithlittlesignsofgrowth(10-
15%)andincreasingvascularperfusion.Therefore,werec-
ommended tostartantineoplastic treatmentwithsunitinib
intheregularschedule.However,duetohepaticsideeffects
(jaundice,elevationofliverenzymes)thedosagehadtobe
reducedstepwiseto25mg/day,usedsinceOctober2008.
Inamagneticresonancetomographyofthepelvisregion,
performedinJanuary2009,thetumorsizewasstable,but
themagnetic resonance imaging (MRI) conductedduring
the following months, showed changing distributions of
contrastenhancementweredescribed,andfor thisweas-

Figure. Computed tomography scans (a-d) and magnetic reso-
nance imaging (e,f ) show the exemplary course of metastases in 
three patients suffering from renal cell cancer. The scans at the 
left side were performed directly before the treatment with a TKI 
was stopped, the scans at the right side 32 (b), 33 (d) and 20 (f ) 
months later. 
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sumedthatthemalignanttissuewasstillvital.FromMarch
2010 thecreatininevalueof thepatient increased slowly,
butcontinuously.Inaddition, inautumn2010, thepatient
developedunspecific,butdisturbingsymptoms like tired-
ness andweakness, occurringwhile taking sunitinib, and
for this the patient asked to stop TKI-treatment after 30
months inDecember2010.Again,MRIswereperformed
regularlythroughoutthefollowing21months,butneither
thesizenorthecontrastdistributionwithinthemetastasis
alteredthusfar(Figure,candf).

DISCUSSION 
ThedevelopmentofTKIsledtoafundamentalchangein
treatmentproceduresofpatientswithmRCC,notonlywith
regardtothegoodtoleranceoftheseagents,butmainlybe-
causeoftheirefficacy.Whilethemediansurvivalachieved
by using cytokines did not exceed 10 months, TKI like
sunitinib or sorafenibmay at least double this period.(3,6)

However,asaresultof theprolongedsurvival,numerous
oftheaffectedpatientsmayneedtotakeaTKIforseveral
years,andthereforequestionsforexampleconcerningthe
safetyorthehighcostsofitslong-termusearise.Apossible
answer and approach would be the controlled discontinua-
tionoftreatment,butsurprisingly,besideaveryfewreports
describingflareupsandrapidangiogenesisonset,whilethe
useofTKIwereinterrupted,(7-9)there are only two studies 
dealing with this subject. 

The first study that systematically analyzed the outcome
ofdiscontinuingTKI-treatment inpatientswithmRCC is
published by Johannsen and colleagues.(10) The authors
described36patientswithcompleteremission(CR)orno
evidenceofdiseaseaftertherapyformRCC,inwhomthe
treatment,mainlyconsistingofsunitinib,wasstopped.Af-
teramediantimeof7months, thecarcinomarecurredin
about65%of thepatients, but about30%of thepatients
remainedtumor-free.Inaddition,Albigesandcolleagues(11)

describedthefollow-upof36patientswithmRCC,aftera
CRbyusingaTKI(againmainlysunitinib)wasachieved.
While8ofthemcontinuedtreatment,28patientsstopped
takingTKI.Of thesepatients61%were still disease free
withamedianfollow-upof8.5months;thispercentageis
superiortothatfoundbyJohannsenandcolleagues.(10) 
Bycomparingtheseresultswithourlimiteddata,somedif-
ferencesbecomeobvious.Atfirst, thetreatmentperiodin
our patients took 12, 15 and 30monthswith an average
of19months,whiletheaveragetreatmentdurationofthe
patients described in the studies by Johannsen and Albiges 
was7.5and12.5months,respectively.(10,11)Secondly, the
medianfollow-upofthepatientsmentionedinthesestud-
ieswas12and8.5months,respectively,butthesemedians
consistedofaverywiderange(3to31monthsand0.3to
39.1months, respectively). In opposite, the current aver-
agedurationofprogressionfreesurvivalinourpatientsis
28months,howeverthese3patientswerestilldisease-free.
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Table . Epidemiological data of the patients presented.

Variables Patient 1 Patient 2 Patient 3

Sex Female Female Female

Current age (years) 78 87 60

Date of first diagnosis 02/1990 06/1996 08/2005

Initial treatment Nephrectomy Nephrectomy Nephrectomy

Date metastases were diagnosed 06/2008 06/2008 11/2007

Systemic treatment before TKI No No No

Local treatment No Radiotherapy, for analgetic reason Radiotherapy, for analgetic reason

Date TKI-treatment started 09/2008 10/2008 05/2008

Kind of TKI Sunitinib Sunitinib Sunitinib

Duration of TKI-treatment (months) 15 12 30 

Reason for stopping TKI Hypertension Superinfection, ulcus cruris Weakness, elevated creatinine

Progression-free survival (months) * 33 34 22 

Key: TKI, tyrosine kinase inhibitor. * Still ongoing.
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Finally, themain difference between both collectives af-
fectstheoutcome.SincefromtheresultsofJohannsenand
colleagues(10)arecommendationforinterruptingthetreat-
mentwithTKIcannotbededuced,ourdataaswellasthe
results foundbyAlbigesandcolleagues(11) rather support 
suchanapproach,especiallybecause, likeJohannsenand
colleaguespointout,mostofthepatientsrespondtoaTKI
ifitisre-administeredincaseofaprogression.
Since,accordingtothedatadescribedabove,35to61%of
theirpatients remained tobe tumor-free, theauthors tried
to identify factors probably influencing the patient´s out-
come.However,neitherthelengthoftreatmentbeforethe
breaknortheriskprofilenorthedifferentsubstancesused,
correlatewiththefurthercourseofthepatients,buttheau-
thorsrightlyrefertothesmallnumberofpatientsincluded
inthestudies,whichhampersreachingasignificantresult.
Regardingourpatientsitisremarkablethatin2ofthemthe
RCCrelapsedafteradisease-freeperiodofmore than10
years,andallpatientsachievedundertherapyastabledis-
easeforalongerperiod.Thusitcouldbeassumedthatthe
tumorspresentedhereshowareducedactivity,butthehis-
tologicalanalysisofthemetastasesrevealedtypicalgrowth
ratesof20to30%.However,possiblyinthosepatients,in
whomdiseaseisstablefora longer time,eitherbeforeor
undertreatment,theuseofTKImaybestoppedespecially
formedicalreasons,butfurtherstudiesareurgentlyneeded
forproofingthisthesis.

CONCLUSION
Wepresent3patientssufferingfrommRCC,inwhomthe
treatmentwiththeTKIsunitinibhadtobestoppedbecause
ofcertainmedicalreasons.Surprisinglyinallpatientsthe
tumordidnotrelapsetodate,resultingcurrentlyinapro-
gressionfreesurvivalofatleasttwoyears.Whilethereare
2 small studieswith 72patients in all, that dealwith the
interruptionofTKI-treatmentafterachievingaCR,thesuc-
cessful discontinuation of sunitinib in patients, in whom
justapartialresponsebutnoCRhasbeenachievedbefore,
isdescribedhereforthefirsttime.
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