DESIGN AND CONDUCT OFCLINICAL TRIALSA. ZurloMedical Advisor, European Organisationfor the Research and Treatment ofCancer (EORTC) Data Center

EORTCEORTC TODAY (I)lAims :nImprovement of cancer treatment and related problems nEducation to high quality clinical researchlHow ?nMulticenter - multinational � intercontinentalcancer clinical trialsnResearch projects on methods and practices forucancer clinical trialsuanti-cancer agents developmentucancer management proceduresnDissemination of know-how : courses - symposia -workshops

EORTCEORTC TODAY (II)lNetwork of more than 350 institutions from 31different countriesl+/- 2,000 collaborators(clinicians, pathologists, researchers,....)l+/- 7,000 patients are entered each year inEORTC trials (database of more than 100,000patients)l+/- 30.000 patients in follow-upl+/- 120 trials open to patients entry(Phase I -> Phase III)

EORTCSweden:71Denmark:38The Netherlands:1484

U.K. :538Belgium:760

Italy:413Germany:569

Greece:27Austria:111Portugal:57Spain:219France:1166

PATIENT ACCRUAL IN EORTC CLINICAL STUDIES 2000(6509 PTS)

Argentina: 6 Chile: 28 Canada:188 N. Zealand:5South Africa:14Australia:34Saudi Arabia:4Finland:3Russia:32USA:52Malta:10

Norway:61Estonia:1Czech Rep.:37Poland:51Slovakia:45Hungary:26Slovenia:7Croatia:42F.R. Yugoslavia:13Bosnia:3Romania: 11Bulgaria:15Turkey:75Israel:78Egypt:46

Switzerland:169

EORTCEORTC CLINICAL RESEARCHGROUPSlBoron neutron CaptureTherapylBrain TumorlBreast CancerlChildren�s LeukemialEarly Clinical StudieslGastro-Intestinal TractCancerlGenito-Urinary Tract CancerlGynecological CancerlHead and Neck CancerlInternational AntimicrobialTherapylInvasive Fungal InfectionslLeukemialLung CancerlLymphomalMelanomalRadiotherapylSoft Tissue and BoneSarcomalChronotherapylBiological TherapeuticsDevelopmentlQuality of LifelOsteosarcomalOncology Nurses / DataManagement /

EORTC

INTERGROUP COLLABORATIONflflflflflflflfl CGCRCfl NCIfl SWOGfl ECOGfl RTOGflflflfl ANZBCGfl TROGfl NCICflfl CECOGflflflCanadaNorth Americafl ABCGSouth AmericaAustralia-N.Z.

EORTCMissions of the EORTC Data CenterlTo provide an optimal infrastructure forcarrying out multicenter cancer clinical trialslTo ensure independent, objective analysislTo provide expertise in all related areas ofclinical researchlQuality of life and health economicslAppropriate computer facilitieslEducation role:uCoursesuManuals

EORTCAdvantages for Patients to Participatein Clinical TrialslBetter follow-uplBetter outcomelSure to benefit at least of thestandard treatment in a randomizedsetting

EORTCCriteria to determine that protection forhuman research subjects is adequatelRisks to subjects are minimizedlRisks to subjects are reasonable in relation toanticipated benefitslSelection of subjects is equitablelPrivacy of subjects and confidentiality of dataare protectedlMonitoring of data (if appropriate) to ensuresafety of subjects

EORTCPhase I Clinical TrialsRegulatory AspectslPotential therapeutic benefitlMain objective : - Determine the Maximum Tolerated Dose (MTD)lOther objectives : - Determine Dose Limiting Toxicity (DLT) - Determine pharmacokinetic /dynamic profile of the drug - Identify most frequent side effectslPopulation : - Patients with advanced disease - No alternative of effective treatment - Adults only (new drug)

EORTCPhase I Clinical TrialsRegulatory AspectslPrinciplesnTreat small group of patients with increasingdose levelnTreat the smallest number of patients at eachdose leveluIn general 3 patients / dose level if no major toxicityuFewer patients if no / minimal toxicityuWithin patients escalation if no / minimal toxicity

EORTCPhase I Clinical TrialsRegulatory AspectslMethodology commonly used : ModifiedFibonacci schedulenFirst group treated with 0.1 MELD10nSubsequent groups treated with incremental doselevel(100%, 67%, 50%, 40%, 33%, 33%,...)nDecision rule based on % of DLTnMTD reached when DLT > 33%nAverage of 40 patients and 5/6 stepslAlternatives : Fixed intervals, doubling untiltoxicity, pharmacokinetically guided doseescalation

EORTCPhase I Clinical TrialsCommon PitfallslDefinition of DLTlDefinition of MTDlRecommended dose for phase II studieslResponse rate as an endpoint

EORTCPhase I Clinical TrialsNew Concepts / Future PerspectiveslImprovement of preclinical models to adjustfor starting doselNew methodology to decrease number ofpatients exposed and accelerate the processnAccelerated titrationlNew methodology for RT trials?

EORTCPhase II Clinical TrialsRegulatory AspectslMain objectivesnDetect antitumor activity (single agent)nIdentify tumor type sensibility and probabilityof response (single agent)nQuantify side effects (combination of agents)lOther objectivesnFurther characterize pharmacokinetics, sideeffects and relation to dose and schedule, andthe best route of administration

EORTCPhase II Clinical TrialsRegulatory AspectslPopulationnPatients with advanced diseasenNo established form of therapy availablenChildren / elderly under specific conditionslPrinciplesnTreat small group of patients (14 - 40) with a multi-step procedure depending on RRnDocument objective response according topredefined criteria (CR, PR, SD, PD)nQuantify acute toxicity and assess cumulative /subacute toxicity

EORTCPhase II Clinical TrialsRegulatory AspectslMethodologynMany designs available - selected for specificendpointsnMost commonly used for early phase II : GehannMost commonly used for late phase II : Simon /FlemingnMost commonly used for feasibility studies :Bryant and Doy

EORTCPhase II Clinical TrialsCommon PitfallslDefinition of response evaluation criterialUse of control group for comparative reasonslUse of RR as a surrogate for therapeuticbenefitlUse feasibility studies to evaluate therapeuticbenefit

EORTCPhase II Clinical TrialsNew Concepts / Future PerspectiveslRandomization with control grouplModification of response evaluation criterialPhase II / III trials

EORTCPhase III Clinical TrialsRegulatory AspectslDeterminant to assess the relative efficacy ofnew treatment approacheslGuided by the uncertainty principlelComparative by nature to control fornSystematic errors (biases)nRandom errors (random variation)lBoth errors must be small in comparison tothe size of the therapeutic effect

EORTCPhase III Clinical TrialsRegulatory AspectslPossible objectivesnDetermine the effectiveness of a new approachvs natural history of the diseasenDetermine if a new approach is more effectivethan the best current standard therapynDetermine if a new approach is as effective asthe best current standard therapy but with lesssevere toxicity

EORTCPhase III Clinical TrialsRegulatory AspectslRandomizationnElimination of bias in the assignment oftreatmentsnBalances treatment groups with respect toprognostic factorsnGuarantees the validity of the statistical test ofsignificancenTime trends affect all treatment groups in thesame way

EORTCPhase III Clinical TrialsRegulatory AspectslStratificationnReinforces the power of randomization tobalance the treatment groups foruThe number of patients assigned to each treatmentuThe distribution of prognostic factorsnIn general, stratification is considered foruThe treating institutionuThe prognostic factors (max. 5) which are the moststrongly correlated with patients� prognosis

EORTCPhase III Clinical TrialsRegulatory AspectslDesignnThe parallel group designnThe cross-over designnThe factorial design

EORTCPhase III Clinical TrialsRegulatory AspectslThe parallel group designnTrials to show superioritynTrials to show equivalence of efficacy but withless toxicity, better QoL, lower costsnTrials with three or four treatment arms aregenerally inefficient and should not berecommended

EORTCPhase III Clinical TrialsRegulatory AspectslEndpointsnPrimary treatment (M0) - surgery / radiotherapyuTime to local recurrencenAdjuvant studies (M0)1.Disease-free intervalLocal recurrenceDistant metastases2.Duration of survival3.Duration of disease-free survival

EORTCPhase III Clinical TrialsRegulatory AspectslEndpointsn(Locally) Advanced disease1.Time to progressionDuration of survivalSymptoms control (QoL)2.Response ratelTime to event is measured from the date ofrandomization

EORTCPhase III Clinical TrialsCommon PitfallslInadequate sample size !!!lToo many / unclear endpointslSubgroup analysis / data torturenAnalysis according to �intent to treat principle�lP-value and confidence interval

EORTCPhase III Clinical TrialsNew Concepts and Future PerspectiveslGroup sequential designnOne or more interim analysesnPredefined early stopping rulesnIndependent Data Monitoring CommitteelMain objective : Terminate a trial early ifnUnacceptable toxicitynEstablished superiority of treatmentnUnlikely to demonstrate a relevant treatmentdifference

EORTCPhase III Clinical TrialsNew Concepts and Future PerspectiveslIndependent Data Monitoring CommitteenFor trials with large recruitment (> 500 pts)nFor trials with a long recruitment period (> 4years)nFor intergroup trialsn1 statistician, 2 physicians all independent fromthe studynEvaluates all aspects of the trial (includingrecruitment) at regular (predefined) intervalsnMajor problem : Financing

EORTCPhase III Clinical TrialsNew Concepts and Future PerspectiveslIntergroup studiesnMandatory to study rare tumorsnPermit adjuvant trials with large sample sizelProblemsnFind out common objectivesnAgree on a common methodologyuOne protocoluOne CRFnQuality control to be performed by one group�It is also a question of politics�

EORTCRegulations of Clinical Trials1.Declaration of Helsinki2.European notes for guidancenTesting of new anticancer agents in human (March1997)nBiostatistical methodology in clinical trials (June1995)nGood Clinical Practice (GCP) - InternationalConference for Harmonization (ICH) (January 1997)nPharmacovigilance - safety reporting (November1996)3.National regulations

EORTCRegulations of Clinical TrialsDeclaration of HelsinkilSets the ethical principles of any research onhuman subjectslResearch program should be reviewed andapproved by an appropriate ethics committeelTrial subjects should be informed about thestudy and should provide their consent

EORTCRegulations of Clinical TrialsEuropean RegulationslNotes for guidance are not regulations assuch but deviations should be justifiedlTo be incorporated by national authorities intheir legislationlRelatively general by nature

EORTCRegulations of Clinical TrialsEuropean RegulationslTesting new anticancer agents in humanlTentative licensing based on RR after phase IItrials may be considered provided that :nBenefits of the new treatment are unequivocallyestablishednFurther investigations (phase III) are foreseen

EORTCRegulations of Clinical trialsEuropean RegulationslGood Clinical Practice (GCP)nReinforces the protection of trial subjects and theconsultation of ethics committeesnIdentifies relatively clearly the responsibilities ofsponsors, monitors, investigators (research staff)nDefines how clinical data generated along the studyshould be handlednDefines the quality assurance system to be applied

EORTCRegulations of Clinical TrialsNational LegislationslResult from the incorporation of Europeanrecommendations and directives into existinglegislations�May be stronger but not weaker�lMajor points to be considered :nNotification / approval of clinical trials to nationalhealth authoritiesnInsurance for trial subjectsnSafety reporting to health authorities

EORTCRegulations of Clinical TrialsMajor ProblemslAll regulations created for marketingauthorization but cover all types of clinicaltrialslDiversity and incompatibilities of nationalregulations considerably slow down theprocesslCosts for performing trials independently fromthe pharmaceutical company are forbiddinglNo real program to support clinical researchat the European and national levels