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IntroductionIntroduction

►► BrainBrain metastasesmetastases are are anan importantimportant sequelaesequelae of of 
manymany typestypes of of cancercancer, , mostmost commonlycommonly lunglung cancercancer..

►► BreastBreast cancercancer isis the the secondsecond mostmost common cause of common cause of 
CNS CNS metastasesmetastases (1(1stst forfor leptomenigealleptomenigeal metastasesmetastases).).

►► The The incidenceincidence of of brainbrain metastasesmetastases isis likelylikely toto
increaseincrease asas new new systemicsystemic treatment treatment optionsoptions becamebecame
availableavailable..



PrognosisPrognosis

►► MedianMedian survivalsurvival of of brainbrain metastasesmetastases patientspatients isis
aboutabout 4 4 monthsmonths after WBRT.after WBRT.

►► FactorsFactors thatthat predictpredict betterbetter survivalsurvival::

goodgood performance status,performance status,

ageage < 65 < 65 yrsyrs,,

successfulsuccessful control of the control of the primaryprimary tumortumor,,

absenceabsence of of extracranialextracranial metastasesmetastases,,

favorablefavorable tumortumor histologyhistology,,

presencepresence of a of a solitarysolitary brainbrain metastasismetastasis..



RiskRisk factorsfactors
►► HumanHuman epidermalepidermal growthgrowth factorfactor receptorreceptor 2 (HER2 (HER--2, 2, 

ErbBErbB--2) 2) overexpressionoverexpression definesdefines anan aggressive aggressive subtypesubtype
of of breastbreast cancercancer..

►► HERHER--2 2 overexpressionoverexpression isis the the mostmost significantsignificant
indipendentindipendent riskrisk factorfactor associatedassociated withwith brainbrain
metastasesmetastases..

►► OtherOther riskrisk factorsfactors in in breastbreast cancercancer patientspatients are are youngeryounger
ageage and and hormonehormone receptorreceptor status.status.

►► 2828--43% 43% incidenceincidence of of brainbrain metastasesmetastases amongamong patientspatients
treatedtreated withwith trastuzumabtrastuzumab forfor stage IV stage IV breastbreast cancercancer..



ChemotherapyChemotherapy forfor brainbrain metastasesmetastases

►► ChemotherapyChemotherapy hashas traditionallytraditionally playedplayed a a limitedlimited rolerole in the in the 
treatment of treatment of brainbrain metastasesmetastases..

►► The The integrityintegrity of of BloodBlood--BrainBrain BarrierBarrier (BBB) (BBB) waswas thougththougth toto
limitlimit delivery of delivery of largelarge and and hydrophilichydrophilic drugsdrugs..

►► InherentInherent chemoresistancechemoresistance of of brainbrain metastasesmetastases..

►► MostMost sensitive sensitive brainbrain metastasesmetastases fromfrom SCLC, SCLC, germgerm cellcell
tumorstumors and and lymphoidlymphoid malignanciesmalignancies..

►► AgentsAgents withwith activityactivity againstagainst breastbreast cancercancer ableable toto cross the cross the 
BBB: BBB: liposomalliposomal doxorubicindoxorubicin, , idarubicinidarubicin, , methotrexatemethotrexate, , 
platinumsplatinums, , tamoxifentamoxifen..



TyrosinTyrosin kinaseskinases asas targetstargets forfor cancercancer therapytherapy

►► ProteinProtein tyrosintyrosin kinaseskinases ((TKsTKs) are ) are enzymesenzymes thatthat catalyzecatalyze
the transfer of the transfer of phosphatephosphate fromfrom ATP ATP toto tyrosinetyrosine residuesresidues
in in polypeptidespolypeptides..

►► The The humanehumane genomegenome containscontains aboutabout 90 TK and 43 90 TK and 43 TKTK--
likelike genesgenes..

►► TKsTKs regulateregulate cellularcellular proliferationproliferation, , survivalsurvival, , differentiationdifferentiation
functionfunction, and , and motilitymotility..

► Imatinib mesylate, an inhibitor of the BCR-ABL TK in 
chronic myeloid leukemia (CML), proof-of-principle of 
targeted cancer therapy.



specific, competitive inhibitors of ATP 
binding by EGFR

EGFR is overexpressed, 
mutated, or both in many
solid tumors



GefitinibGefitinib in NSCLC in NSCLC patientspatients withwith brainbrain
metastasesmetastases

► Gefitinib is an oral specific inhibitor of 
epidermal growth factor receptor-
associated tyrosine kinase.

► Some activity in chemotherapy pretreated
NSCLC.

► 41 consecutive NSCLC patients with
measurable brain metastases.

► PR observed in four patients (10%), with
stable disease (SD) in seven cases (17%).

Ceresoli GL, et al. Ann Oncol 2004



LapatinibLapatinib
► Lapatinib is an orally active small molecule that inhibits the 

tyrosine kinases of HER2 and epidermal growth factor
receptor type 1 (EGFR).

► In preclinical studies, lapatinib was not cross-resistant with
trastuzumab.

► A phase III study provide support for the use of lapatinib
and capecitabine in women with progression of HER2-
positive breast cancer after treatment with trastuzumab.

►► NCI pilot NCI pilot studystudy of of lapatiniblapatinib in 39 in 39 patientspatients withwith recurrentrecurrent
HER2HER2--positive positive brainbrain metastasesmetastases::

1 PR (2.6%), 7 SD (18%) >16 1 PR (2.6%), 7 SD (18%) >16 weeksweeks. (. (LinLin NU, NU, etet al.al. J J ClinClin OncolOncol 2008)2008)



EGF 105084EGF 105084

►► MultiMulti--centercenter, , internationalinternational phasephase II trial: II trial: 

accrualaccrual 241 241 patientspatients withwith HERHER--2 positive 2 positive breastbreast cancercancer

►► KeyKey EligibilityEligibility CriteriaCriteria::

RadiographicallyRadiographically documenteddocumented progressive CNS progressive CNS diseasedisease

PriorPrior cranialcranial radiotherapyradiotherapy (WBRT and/or SRS)(WBRT and/or SRS)

Target Target brainbrain lesionlesion (≥ 10 mm (≥ 10 mm diameterdiameter))

PriorPrior trastuzumabtrastuzumab

►► PrimaryPrimary objectiveobjective::

CNS objective response rate including centrally reviewed CNS objective response rate including centrally reviewed 
volumetric MRI. volumetric MRI. 



AdverseAdverse EventsEvents
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46/241 (19)46/241 (19)
1.9 (0.081.9 (0.08--29.7)29.7)

≥≥ 20%* CNS volumetric tumor reduction20%* CNS volumetric tumor reduction
Absolute tumor volumetric reductionAbsolute tumor volumetric reduction

19/241 (7)19/241 (7)
3.1 (0.173.1 (0.17--29.729.7))

≥≥ 50% CNS volumetric tumor reduction50% CNS volumetric tumor reduction
Absolute tumor volumetric reductionAbsolute tumor volumetric reduction

n (%)n (%)
Median (range), Median (range), 

cmcm33

Volumetric Reduction in 
CNS Lesions (Lapatinib Monotherapy)

*Exploratory analysis



Best Volumetric ResponseBest Volumetric Response

EGF105084n = 194
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Brain MRIBrain MRI
Baseline Week 8

Subject 000133

Subject 000084



ProgressionProgression--Free SurvivalFree Survival
CNS Objective CNS Objective Responders Versus NonResponders Versus Non--RespondersResponders
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►► LapatinibLapatinib activity was modest in patients with activity was modest in patients with 
recurrent brain metastases from HER2+ recurrent brain metastases from HER2+ 
breast cancer.breast cancer.

►► Some patients derived durable volumetric Some patients derived durable volumetric 
reductions in brain tumor burden, with reductions in brain tumor burden, with 
improvement or stabilization of CNS improvement or stabilization of CNS 
symptomssymptoms..



►► SunitinibSunitinib and and sorafenibsorafenib are are smallsmall--moleculemolecule VEGF and VEGF and 
PDGF PDGF receptorreceptor TK TK inhibitorsinhibitors withwith significantsignificant clinicalclinical
activityactivity in in advancedadvanced renalrenal cellcell carcinoma. carcinoma. 



••7575--year old woman with advanced RCCyear old woman with advanced RCC
••March 2007: March 2007: brain MRI evidenced a new cerebral lesion at the top left of brain MRI evidenced a new cerebral lesion at the top left of falxfalx cerebricerebri, start, start
sorafenibsorafenib 400 mg twice daily.400 mg twice daily.
•• July 2007: brain MRI showed 95%July 2007: brain MRI showed 95%--volumetric regression of cerebral metastasis CT scan volumetric regression of cerebral metastasis CT scan 
evidenced a substantial stationary disease at the other sites.evidenced a substantial stationary disease at the other sites.
•• April 2008: after 13 months of April 2008: after 13 months of sorafenibsorafenib treatment, brain MRI confirmed the almost complete treatment, brain MRI confirmed the almost complete 
cerebral response. cerebral response. 

March 2007 July 2007



ConclusionsConclusions

►► AntitumorAntitumor activityactivity of of TKIsTKIs in in brainbrain metastasesmetastases hashas beenbeen
reportedreported withwith differentdifferent drugsdrugs ((lapatiniblapatinib, , gefitinibgefitinib, , 
sunitinibsunitinib, , sorafenibsorafenib).).

►► OngoingOngoing studiesstudies are are evaluatingevaluating the the feasibilityfeasibility and and activityactivity
of of TKIsTKIs in in combinationcombination withwith cranialcranial radiotherapyradiotherapy..

►► OngoingOngoing randomizedrandomized studiesstudies withwith lapatiniblapatinib and and 
chemotherapychemotherapy ((capecitabinecapecitabine or or topotecantopotecan).).

►► LapatinibLapatinib--based combination regimens in early breast based combination regimens in early breast 
cancer (ALTTO trial).cancer (ALTTO trial).


