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ClinicalClinical Objectives Objectives 

•• To optimize To optimize trastuzumabtrastuzumab treatment initiated in treatment initiated in 
Metastatic Breast Cancer (MBC) patients by targeting Metastatic Breast Cancer (MBC) patients by targeting 
drug therapy on an individual basis according to the drug therapy on an individual basis according to the 
overexpessionoverexpession of Human Epidermal growth factor  of Human Epidermal growth factor  
ReceptorReceptor--2 protein (HER2/neu)2 protein (HER2/neu)

•• To establish whether or not serum levels of circulating To establish whether or not serum levels of circulating 
Extra cellular Domain HERExtra cellular Domain HER--2 (HER2 (HER--2 ECD) would 2 ECD) would 
better predict the course of disease in MBC patients better predict the course of disease in MBC patients 
than gene or protein testing in primary tumour tissue than gene or protein testing in primary tumour tissue 

•• To develop a framework for evaluating the potential To develop a framework for evaluating the potential 
costcost-- effectiveness of the effectiveness of the pharmacogenomicpharmacogenomic strategiesstrategies



Concerns of the Legal AuthoritiesConcerns of the Legal Authorities

•• To facilitate patientsTo facilitate patients’’ access to  new access to  new 
monoclonal antibody therapy (monoclonal antibody therapy (MAbMAb) by ) by 
providing hospitals with a specific providing hospitals with a specific 
subsidy for implementing subsidy for implementing trastuzumabtrastuzumab

•• To design sustainable methods of To design sustainable methods of 
financing for costly carefinancing for costly care

•• A A pharmacoeconomicpharmacoeconomic study has been study has been 
required to justify the funding and to required to justify the funding and to 
evaluate potential financial needsevaluate potential financial needs



METHODSMETHODS



ScreeningScreening MethodsMethods

•• HERHER--2 2 tumortumor status was determined using status was determined using 
Immunohistochemistry (IHC) method (3+) and Immunohistochemistry (IHC) method (3+) and 
FISH (+, >2 genes copies per nucleus) FISH (+, >2 genes copies per nucleus) 
to confirm weak positive IHC results (2+)to confirm weak positive IHC results (2+)

•• HERHER--2 Extracellular Domain status (HER2 Extracellular Domain status (HER--2 2 
ECD or serum HERECD or serum HER--2/neu) was determined 2/neu) was determined 
using a centralised ELISA method for serum using a centralised ELISA method for serum 
HERHER--2/neu (Oncogene Science2/neu (Oncogene Science--Bayer Bayer 
HealthCare Diagnostics HealthCare Diagnostics -- ELISA kit)ELISA kit)



Inclusion Inclusion CriteriaCriteria

•• Patients in first or second line MBC untreated Patients in first or second line MBC untreated 
with with trastuzumabtrastuzumab ((HerceptinHerceptin®®) with HER) with HER--2 2 
overexpressingoverexpressing tumorstumors

•• Patients prePatients pre--treated by treated by anthracyclinesanthracyclines, , 
received received trastuzumabtrastuzumab in combination with in combination with 
paclitaxelpaclitaxel

•• Patients who had received at least an Patients who had received at least an 
anthracyclineanthracycline and  a and  a taxanetaxane chemotherapies , chemotherapies , 
were were administredadministred trastuzumabtrastuzumab in in 
monotherapymonotherapy



Exclusion Exclusion CriteriaCriteria

•• Eligible for Eligible for anthracyclinesanthracyclines treatmenttreatment
•• LeftLeft ventricularventricular ejectionejection fraction < 50 %fraction < 50 %
•• PolynuclearPolynuclear neutrophiles neutrophiles countcount <1,5 109/L<1,5 109/L
•• SerumSerum bilirubinbilirubin value <1,25 value <1,25 lowerlower normal normal limitlimit
•• Alcalin phosphatase >2,5 Alcalin phosphatase >2,5 upperupper normal normal limitlimit



TreatmentTreatment RegimensRegimens
WeekWeek 11 22 33 44 55 66 77 88

trastuzumabtrastuzumab + + paclitaxelpaclitaxel weeklyweekly

4 mg/kg4 mg/kg 2 mg/kg2 mg/kg 2 mg/kg2 mg/kg 2 mg/kg2 mg/kg 2 mg/kg2 mg/kg 2 mg/kg2 mg/kg 2 2 
mg/kgmg/kg 2 mg/kg2 mg/kg

80 80 
mg/mmg/m²²

80 80 
mg/mmg/m²²

80 80 
mg/mmg/m²²

80 80 
mg/mmg/m²²

80 80 
mg/mmg/m²²

80 80 
mg/mmg/m²²

trastuzumabtrastuzumab + + paclitaxelpaclitaxel everyevery 3 3 weeksweeks

4 mg/kg4 mg/kg 2 mg/kg2 mg/kg 2 mg/kg2 mg/kg 2 mg/kg2 mg/kg 2 mg/kg2 mg/kg 2 mg/kg2 mg/kg 2 2 
mg/kgmg/kg 2 mg/kg2 mg/kg

175 175 
mg/mmg/m²²

175 175 
mg/mmg/m²²

175 175 
mg/mmg/m²²

trastuzumabtrastuzumab weeklyweekly

4 mg/kg4 mg/kg 2 mg/kg2 mg/kg 2 mg/kg2 mg/kg 2 mg/kg2 mg/kg 2 mg/kg2 mg/kg 2 mg/kg2 mg/kg 2 2 
mg/kgmg/kg 2 mg/kg2 mg/kg

trastuzumabtrastuzumab everyevery 3 3 weeksweeks

8 mg/kg8 mg/kg 6 mg/kg6 mg/kg 6 6 
mg/kgmg/kg



Design Design ofof thethe StudyStudy
PrePre--

inclusioninclusion 11st st or 2or 2ndnd lineline Evaluable Evaluable MetastaticMetastatic BreastBreast CancerCancer

HERHER--2 2 
statusstatus

HERHER--2 2 screeningscreening ((ImmunoHistoChemistryImmunoHistoChemistry ±± Fluorescence Fluorescence 
In SituIn Situ HybridizationHybridization (+, > 2 genes copies per nucleus)(+, > 2 genes copies per nucleus) ) + ) + 

levelslevels ofof circulatingcirculating HERHER--2 2 ExtracellularExtracellular DomainDomain

HerceptinHerceptin
treatedtreated

patientspatients

11st st lineline therapytherapy::
trastuzumabtrastuzumab + + paclitaxelpaclitaxel

22ndnd lineline therapytherapy::
trastuzumabtrastuzumab monotherapymonotherapy

Free Free chemotherapychemotherapy

+ ECD HER+ ECD HER--2 2 studystudy Group Group 
controlcontrol



WebWeb-- based Electronic Medical  based Electronic Medical  
Records  (Rees FranceRecords  (Rees France®®))

•• Multiples trial sitesMultiples trial sites
•• EE--CRF specifically defined and customized CRF specifically defined and customized 
•• Real time view of trial progress on demandReal time view of trial progress on demand
•• Electronic audit Electronic audit 
•• Invalid data entry checksInvalid data entry checks
•• Multiple security layersMultiple security layers



PrePre--InclusionInclusion DossierDossier



HERHER--2 2 StatusStatus



TumorTumor StagingStaging AssessmentAssessment



MedicoMedico--Economic Analysis is a Economic Analysis is a 
Subsidiary Discipline Following on Subsidiary Discipline Following on 

from Medical Managementfrom Medical Management

•• It takes It takes ““fingerprintsfingerprints”” of the clinical processof the clinical process
•• It creates a mould of themIt creates a mould of them
•• And the Euro costs flow from the mouldAnd the Euro costs flow from the mould



Clinical Data are Individual Clinical Data are Individual 
and Random Events and Random Events 

CLINICAL CONDITION  MEDICAL PRACTICES RESULTS 

 Performance status 
 Co-morbidities 
 Metastatic sites 
 Body surface area index 
 Body weight 

 
 

 

  Laboratory tests 
 Tumor volume assessment 
 Cardiac assessment 
 MAb and cytotoxic 
therapies 
 Concomitant treatments 
 Hospitalization 

 
 

 Overall survival 
 TTP 
 Adverse events 
 QLQ-C30 

 

    

 
Staging the disease 

  
Medical care utilization 

 

 
Therapeutic benefit 

 

 



Tariffs are Exogenous and Tariffs are Exogenous and 
Deterministic ParametersDeterministic Parameters

They are available on the shelves of the They are available on the shelves of the 
administrative libraries and external to the administrative libraries and external to the 
Case Report FormCase Report Form



Standard Unit Standard Unit TariffsTariffs

•• IHC (B200)IHC (B200) :      60 :      60 €€
•• FISH (kit FISH (kit VentanaVentana)) :    153 :    153 €€
•• TrastuzumabTrastuzumab ( ( maintenance 2mg /kgmaintenance 2mg /kg; ; 66.2  66.2  kgkg ) ) :    648 :    648 €€
•• PaclitaxelPaclitaxel weeklyweekly (80 mg/m(80 mg/m22;1.68 m;1.68 m22 )) :    825 :    825 €€
•• PaclitaxelPaclitaxel everyevery 3 3 weeksweeks : 1 443 : 1 443 €€
•• HospitalizationHospitalization (< 24 h)(< 24 h) :    575 :    575 €€
•• HospitalizationHospitalization (> 24 h)(> 24 h) : 1 806 : 1 806 €€



ChoosingChoosing HospitalHospital as as thethe ViewpointViewpoint

DRGsDRGs 17 M06V, 24 Z02Z 17 M06V, 24 Z02Z werewere usedused for for valuingvaluing hospitalhospital costscosts
afterafter adjustementsadjustements for variable for variable expensesexpenses directlydirectly linkedlinked to to thethe

new protocolesnew protocoles

•• Inclusion Inclusion assessmentassessment costcost: : radiologyradiology, , biologybiology, , 
cardiologycardiology

•• FollowFollow upup assessmentassessment costcost: : radiologyradiology, , biologybiology, , 
cardiologycardiology

•• Acquisition Acquisition costcost ofof MAbMAb & & cytotoxiccytotoxic agentsagents
•• Concomitant Concomitant treatmentstreatments costcost



Source Documents for Cost Source Documents for Cost 
AllocationAllocation

•• Procedures cost were valued using weights from   Procedures cost were valued using weights from   
the National Physicians Fees Schedule codes and the National Physicians Fees Schedule codes and 
unit cost prices from one cancer centre (Nantes) unit cost prices from one cancer centre (Nantes) 
which was applied to all participating centres which was applied to all participating centres 

•• Antibody and Antibody and cytotoxiccytotoxic therapies, concomitant therapies, concomitant 
treatments were valued at negotiated drug prices treatments were valued at negotiated drug prices 
2001, 2002, 2003, validated on line by pharmacists 2001, 2002, 2003, validated on line by pharmacists 

•• Administration cost was based on the DRG national Administration cost was based on the DRG national 
costs scale  2001 and 2002  net of  the cost of costs scale  2001 and 2002  net of  the cost of 
common procedures and chemotherapiescommon procedures and chemotherapies



EstimatingEstimating CostCost ofof TreatmentTreatment fromfrom
Charges: A Patient Case Charges: A Patient Case 

 
T o t a l  c o s t     

( € )
M e a n  c o s t  p e r  

w e e k  ( € )

D R G 's  p r o s p e c t i v e  t a r i f f s  ( 3 6  d a y s  + 1 fu l l  h o s p i t a l i z a t i o n  ) 2 2  5 0 6 4 8 9

D R G 's  p r o s p e c t i ve  t a r i f f  n e t  o f t h e  r o u t i n e  c o s t  o f 
c h e m o t h e r a p i e s ,  l a b o r a t o r y  t e s t s  a n d  i m a g i n g

1 4  7 4 5 3 2 0

R e a l  c o s t  o f   C o m p l e x t h e r a p i e s   ( 3 7  a d m i n i s t r a t i o n s ) 4 1  2 4 3 8 9 6
-  t r a s t u z u m a b  +  p a c l i t a x e l  e ve r y  3  w e e k s  ( 1 6 ) 1 7  3 2 1 3 7 6
-  t r a s t u z u m a b  w e e k l y  ( 1 5 ) 9  3 8 9 2 0 4
-  t r a s t u z u m a b  e ve r y  3  w e e k s  ( 6 ) 1 1  2 6 2 2 4 4

T u m o r  s t a g i n g  a s s e s s m e n t s 9 3 2 2 0
L a b o r a t o r y  a s s e s s m e n t s 7 2 2 1 6
C a r d i a c  a s s e s s m e n t s 1  5 9 8 3 5

A d j u s t e d  t o t a l  D R G 's  r e a l  c o s t 5 5  9 6 8 1  2 1 6

Treatment duration : 46 weeks



RESULTSRESULTS



HER.ME.S Trial HER.ME.S Trial RecruitmentRecruitment

•• 120120 patients patients fromfrom 12 centres 12 centres werewere prepre--includedincluded
betweenbetween SeptemberSeptember 2001 2001 andand NovemberNovember 20032003

•• 8888 patients patients werewere includedincluded overover thethe samesame periodperiod
andand followedfollowed untiluntil FebruaryFebruary 2005  (73%)2005  (73%)

•• 7676 patients patients hadhad discontinueddiscontinued thethe studystudy (67%  (67%  
experiencedexperienced progressive progressive diseasedisease, 18% for , 18% for 
CardiacCardiac ToxicitiesToxicities))

•• 1212 patients are patients are continuingcontinuing treatmenttreatment withwith
trastuzumabtrastuzumab

•• 3030 out out ofof 88 88 includedincluded patients patients dieddied (25%)(25%)



PrePre--includedincluded Population Population 
CharacteristicsCharacteristics (N = 120)(N = 120)

•• Age: 53.70 Age: 53.70 yearsyears ±± 10.510.5
•• PS: 81=0PS: 81=0 (68%), 32=1(26%), 7=2 (6%)(68%), 32=1(26%), 7=2 (6%)
•• MedianMedian timetime fromfrom primaryprimary diagnosisdiagnosis: : 

4.3 4.3 yearsyears
•• 78% 78% ofof womenwomen hadhad an an overexpressionoverexpression

ofof thethe growthgrowth factorfactor receptorreceptor HERHER--22
•• 22% 22% hadhad cardiaccardiac relatedrelated diseasesdiseases

(hypertension,  (hypertension,  ectopicectopic heartheart beatsbeats))



HERHER--2 2 StatusStatus (N = 120)(N = 120)

Not Not 
IncludedIncluded IncludedIncluded

OverexpressionOverexpression 3+ 3+ ((centralisedcentralised IHC IHC 
technique )technique ) 55 6767

No No overexpressionoverexpression 1919 44

OverexpressionOverexpression 2+ 2+ ((centralisedcentralised IHC+FISH IHC+FISH 
technique )technique ) 11 88

OverexpressionOverexpression 3+ or 2 +   3+ or 2 +   (on site (on site 
assessmentassessment IHC+FISH )IHC+FISH ) 77 99

PrePre--includedincluded patientspatients 3232 8888



IncludedIncluded andand TreatedTreated PopulationPopulation
CharacteristicsCharacteristics (N = 88)(N = 88)

•• MeanMean AgeAge :54  :54  yearsyears ±±10.210.2
•• Body surface indexBody surface index :1.68  m:1.68  m²² ±± 0.170.17
•• AverageAverage weightweight :66.2   kg :66.2   kg ±± 14.4214.42
•• Mean number of coursesMean number of courses ::25 [225 [2--108]108]
•• 27/88 were treated with the same regimen during the 27/88 were treated with the same regimen during the 

study : study : 65% 65% TrastTrast+P3w, 30% +P3w, 30% TrastTrast+P1w, 5% +P1w, 5% TrastTrast
onlyonly

•• 61/88  61/88  switchedswitched atat leastleast once to once to thethe trastuzumabtrastuzumab
monotherapymonotherapy regimenregimen : 75% : 75% TrastTrast+P1w +P1w andand 25% 25% 
TrastTrast+P3w > +P3w > TrastTrast seulseul



OverallOverall Patient Management Patient Management CostCost: : 
4 494 513 4 494 513 €€

(N = 120 (N = 120 prepre--includedincluded andand 88 88 includedincluded patients)patients)

65.0%

28.6%

4.3% 2.1%

Pre-inclusion assessments Follow up costs
Drug acquisition cost Administration costs



BreakdownBreakdown ofof thethe OverallOverall Patient Patient 
Management Management CostCost

(N = 120 (N = 120 prepre--includedincluded et 88 et 88 includedincluded patients)patients)

•• PrePre--Inclusion AssessmentsInclusion Assessments :       96 427 :       96 427 €€
•• Drug acquisition cost Drug acquisition cost :  2 922 876 :  2 922 876 €€
•• Follow up costsFollow up costs :     191 517 :     191 517 €€
•• Administration costs Administration costs :  1 283 692 :  1 283 692 €€
•• Total Cost Total Cost :  4 494 513 :  4 494 513 €€



AverageAverage PrePre--InclusionInclusion ScreeningScreening
CostCost perper Patient: 873 Patient: 873 €€ (N = 120)(N = 120)

8 , 5 %

4 6 , 9 %

3 , 6 %1 8 , 6 %2 2 , 3 %

L a b o r a t o r y  a s s e s s m e n t :  S e r o lo g y ,  P r e g n a n c y  T e s t ,  B io c h e m is t r y ,  H a e m a t o lo g y
C A  1 3 . 5  m a r k e r
H E R 2  A s s e s s m e n t
C a r d ia c  A s s e s s m e n t
T u m o u r  S t a g in g  A s s e s s m e n t



BreakdownBreakdown ofof AverageAverage PrePre--InclusionInclusion
ScreeningScreening CostCost perper Patient (N = 120) Patient (N = 120) 

•• TumorTumor stagingstaging assessmentassessment : 197 : 197 €€ [34 [34 –– 470]470]
•• LaboratoryLaboratory assessmentassessment : 194 : 194 €€ [65 [65 –– 227]227]
•• CardiacCardiac assessmentassessment : 410 : 410 €€ [349 [349 –– 456]456]
•• HERHER--2 2 TestingTesting : 72 : 72 €€ [60 [60 –– 213]213]
•• Total Total prepre--inclusioninclusion costcost : 873 : 873 €€ [515 [515 –– 1 349]1 349]



AverageAverage TreatmentTreatment CostCost perper
Patient Patient OverOver 36 36 WeeksWeeks: 49 978 : 49 978 €€

(N = 88)(N = 88)

1%
2%

1%

29%

67% Laboratory
assessments

Cardiac
assessments

Tumor volume
assessments

Drug
acquisition
cost
Administration
costs



BreakdownBreakdown ofof AverageAverage TreatmentTreatment CostCost
perper Patient Patient OverOver 36 36 WeeksWeeks (N = 88)(N = 88)

•• DrugDrug acquisition acquisition costcost : 33 215 : 33 215 €€ [2 592 [2 592 –– 98 460]98 460]
•• FollowFollow upup costcost : 2 176 : 2 176 €€ [48 [48 –– 9 448]9 448]
•• Administration Administration costcost : 14 587 : 14 587 €€ [1 082 [1 082 –– 58 428]58 428]
•• AdjustedAdjusted total total DRGDRG’’ss costcost : 49 978 : 49 978 €€ [3 797 [3 797 –– 156 382]156 382]

MeanMean DurationDuration ofof treatmenttreatment : 36 : 36 weeksweeks [1.15 [1.15 –– 132] 132] 
AverageAverage numbernumber ofof administrations 25 [2 administrations 25 [2 –– 108]108]



TreatmentTreatment CostCost perper WeekWeek
andand perper Patient (N = 88)Patient (N = 88)

•• DrugDrug acquisition acquisition costcost : 1 105,8 : 1 105,8 €€ [336,20 [336,20 –– 2 297,6]2 297,6]
•• FollowFollow upup costcost :      70,1 :      70,1 €€ [1,35 [1,35 –– 434,7]434,7]
•• Administration Administration costscosts :    488,3 :    488,3 €€ [181 [181 –– 1 010]1 010]
•• AdjustedAdjusted total DRG total DRG costcost : 1 664,2 : 1 664,2 €€ [518,5 [518,5 –– 3 742,2]3 742,2]

•• MeanMean durationduration ofof treatmenttreatment: 36 : 36 weeksweeks



EfficacyEfficacy OutcomesOutcomes for for TimeTime to to 
Events Events MeasuresMeasures (N = 76)(N = 76)

•• TimeTime to to TreatmentTreatment failurefailure : 29 : 29 weeksweeks [24 [24 –– 35]35]
•• TimeTime to Progression : 34 to Progression : 34 weeksweeks [25 [25 –– 49] 49] 
•• MedianMedian survivalsurvival : 49 : 49 weeksweeks [43 [43 –– 79] 79] 



ConclusionConclusion

•• Identification Identification ofof molecularmolecular alterationsalterations leadsleads to to thethe
developmentdevelopment ofof targetedtargeted therapeuticstherapeutics whichwhich are more are more 
effective effective thanthan currentlycurrently availableavailable agentsagents

•• InappropriateInappropriate use use ofof trastuzumabtrastuzumab in in womenwomen whowho
wouldwould notnot benefitbenefit (FP) (FP) isis equallyequally as as badbad as as denyingdenying
trastuzumabtrastuzumab to to womenwomen whowho needneed itit (FN)(FN)

•• HERHER--2 2 assaysassays are are lessless expensiveexpensive thanthan cytotoxiccytotoxic andand/ / 
or or MAbMAb treatmentstreatments : 72 : 72 €€ [60 [60 –– 213] once for 213] once for allall vs vs 
1700 1700 €€ [518,5 [518,5 –– 3 742,2] 3 742,2] perper patient patient andand perper weekweek
for for thethe averageaverage treatmenttreatment cost. cost. FromFrom an an economiceconomic
perpectiveperpective, HER, HER--2 2 assaysassays in in primaryprimary tumortumor tissue are tissue are 
costcost--effectiveeffective
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