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Phase I trials in patients: new approaches 
and designs in Oncology 

Session 5: How to be prepared 
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Clinical Trial Conduct Unit 
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Executive officer – Oncodistinct network Eufemed, 17th May 2019 



OUTLINE 
!  Evolving landscape in oncology: New drugs  and new 

cancer types definitions 

!  Current status for new drug development and phase 1 
trials in oncology 

!  Challenges for clinical research in oncology 

!  What do we need in drug development methodology ? 



OUTLINE 
!  Evolving landscape in oncology: New drugs  and new 

cancer types definitions 
!  Current status for new drug development and phase 1 

trials in oncology 

!  Challenges for clinical research in oncology 

!  What do we need in drug development methodology ? 



4 

The molecular and immune biology of 
cancer cells is better understood 

Hanahan et Weinberg, Cell, 2000 Hanahan et Weinberg, 2011 
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Chemotherapy 

Molecular-targeted agents 

Immunotherapy 

From empirical oncology to molecular and immunological therapeutic approaches 

Evolving therapeutic concepts in oncology based on 
molecular/immune biology understanding 

ADC 
TKIs 

Epigenetic modulators 

Parp inhibitors 

cdk inhibitors 

Monoclonal antibodies 

Combinations 
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Common cancers are now rare 

Garraway LA, J Clin Oncol 2013;31:1806-1814 
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Drug discovery 
Activity 
PK/PD 

Toxicology  
(in vitro/in vivo) 

Phase I  
(dose-finding trial) 

Phase II  
(efficacy) 

Phase III  
(registration) 

Clinical practice 

Preclinical Clinical 

PRECLINICAL validation 

Classical approach of drug development 
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Classical approach of drug development 

J. Verweij, et al. Cancer treatment Rev, 2019 
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Major endpoints in phase 1 trials  

!  Dose Limiting Toxicity: Occurrence of severe 
toxicities during the first cycle of systemic cancer 
therapy. 

!  Maximum Tolerated Dose: The highest dose of a 
drug or treatment that does not cause 
unacceptable side effects 

!  Recommended Phase II Dose 
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Considerations for the evolution of phase I oncology trials  

Adapted from Wong et al. Nature Reviews 2016 

Patient 
selection 

Biomarker selection 
Basket trials 
Umbrella trials 
Exploratory objectives 

Regulatory 
changes 

Breakthrough 
designations 

Dose-escalation 
designs 

3+3 design 
ATD 
CRM 

Integrate 
precision cancer 

medicine 

Increase genomic 
sequencing 

Molecular tumor boards  

Adapted DLT 
definitions 

Combinations 
studies Evolution of 

phase I 
oncology trials 
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 Phase 1 published from 01/2014 to 06/2015 

TKI 
Monoclonal Antibody 
Immunotherapy 
Chemotherapy 
Hormonal Therapy 
Others 

Italiano A et al, NEJM 2018 

Monotherapy 

Combination 
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Dose escalation methods for phase I 
cancer clinical trials.  

!  Accelerate drug development 

!  Limited number of patients treated at a 
suboptimal dose 

!  Integrate drug mechanism of action and target 
activation 
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Typical dose–toxicity and dose–efficacy curves 
for cytotoxic agents 

Le Tourneau C J Natl Cancer Inst. 2009 

!  Hypothesis : Toxicity and 
efficacy increase when the 
dose is increasing 

!  MTD considered as the 
optimal dose 

!  Still true in the era of 
MTA/IO ?? 



Dose escalation methods for phase I 
cancer clinical trials.  

Le Tourneau C J Natl Cancer Inst. 2009 

3+3 design Accelarated tiration design 

Pharmacologically guided DE Modified continual reassessment method Escalation with overdose control 

Simple up and down design 
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Adapted DLT definitions 

•  New toxicities (including long term toxicities):  

•  Extended DLT period  

•  Better definition of the induced toxicity in 
relation to the study drug  

•  Use of expansion cohorts 

•  Consider the clinical importance of each 
grade and toxicity type 

Adapted from Paoletti X, Eur J Cancer. 2014  

DLT 

DLT period 

Clinical 
relevance 

Severity 

Reversibility 

Duration 

Treatment 
delay 
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SELECTED NEW DESIGNS IN DRUG DEVELOPMENT BASED 
ON MOLECULAR BIOLOGY OR ON STRATEGY  

21 

Genotype driven 
Basket trials Test the effect of one drug on single mutation in a variety of cancer types 

Umbrella Test the impact of different drugs 
 in different mutations in a single type of cancer 

New designs 

Adaptive trial 

Allows the modification of some parameters of the trial as data accrue, e.g. sample 
size reassessment, stop for early efficacy/ futility, drop an arm with necessity to have 

an active IDMC.  
A platform trial is a type of adaptive trial designed to evaluate multiple treatments 

efficiently. 

Windows of opportunity Assessing the administration of an investigational agent over a short period of time 

Randomized 
discontinuation design 

phase I : all patients are openly treated with the medication 
phase II:  Those who have responded are randomly assigned to continue the same 
treatment or switch to placebo. particularly useful in studying the effect of long-term, 

non-curative therapies 

N of 1 trials Clinical trials consider an individual patient as the sole unit of observation in a study 
investigating the efficacy or side-effect profiles of different interventions.  
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The Belgian Molecular Profiling 
Program of Metastatic Cancer for 
Clinical Decision and Treatment 
Assignment 

A BSMO master protocol 
“PRECISION 1 and 2” 

BSMO 2014-2  

A collaboration between Belgian 
universities and their network hospitals 
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RECENT DEVELOPMENTS IN THE CLINICAL RESEARCH 
METHODOLOGY AND REGULATORY CHANGES 

Phase I Phase 
II 

Phase 
III 

Phase I/II Phase 
III 

Drug Approval 

Accelerated Approval (e.g., Crizotinib in ALK translocated NSCLC) 

~5 years 

7-10 years 
0 

0 

Adapted from Postel Vinay et al. Annals of Oncol. 2016 
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Crizotinib 
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ceritinib 

!  Shaw AT, Engelman JA. Ceritinib in ALK-
rearranged non-small-cell lung cancer. N 

!  Engl J Med 2014; 370: 2537–2539. 



Postel-Vinay S et al,  Annals of Oncology 2016 

Number of patients enrolled in recent phase I trials having led 
to conditional approval or breakthrough designations 
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EVOLVING METHODOLOGY OF EARLY PHASE TRIALS 
FROM CYTOTOXICS TO IMABS  

Cytotoxic chemotherapy Molecular-targeted agents Immunostimulatory antibodies 

Patients number 30-50  
unselected pts 

30-200 
‘’molecularly’’ selected pts 

100-1000 ‘’immunologically’’ selected 
pts 

MTD MTD reached MTD unconstantly reached MTD rarely reached 

Design 3+3  3 + 3 
 with large expansion cohorts 

Accelerated titration/Adaptive designs/
Multiple expansion cohorts 

Endpoints Safety Safety and activity Safety and activity 

Adapted from Postel Vinay et al. Annals of Oncol. 2016 



 ORR : 19.8% 

Factors significantly associated with an RR: 

-  Trials investigating a single tumor type 

-  Presence of a tumor biology eligibility criterion  

-  Combination of treatments  

- Presence of an expansion cohort  

Rec shema 

 224 trials between 01/2014-06/2015 

Italiano et al. NEJM 2018 
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Challenges in early clinical trials methodology 
(2 examples) 

1.  Still inappropriate designs1, 2 

2.  Definition of DLT and recommended 
doses and schedules are often 
inappropriate3 

1. X. Paoletti et al. 2014 
2. C. Le Tourneau et al 2009 
3. N. Kotecki et al COON 2017 
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Challenges in precision medicine  

LIMITED AVAILABILITY OF BIOMARKERS  IN CLINICAL PRACTICE  

More and more biomarkers studies (Pubmed search: 42636!) but very 
few were validated for clinical use. 

>> Importance of selective and well designed clinical trials integrating high 
level of translational research with potential for clinical practice 

>>Importance of using a proper statistical stategy for validation. 

>> Need for quality assurance and reproducibility 
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!  High promotion of Precision Medicine 
among medical team and patients 

    but 

!  Limited number of actionable/targetable 
mutations 

!  Limited access or not available clinical 
trials or marketed targeted agents 
    

High attrition rate and ethical issues 

MOSCATO-01 

411 pts with targetable 
mutations 

119 treated pts 

1110 pts included 
 from 11/2011 to 03/2016 

49% 

19% 

Adapted from Massart et al. Cancer Discovery 2017 

Challenges in precision medicine  
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Tumor-Agnostic treatment for cancer 
Example of TRK fusions 

!  Can be harbored by 1% of all cancers 

!  Targeted treatments are very potent 



Pied de page à compléter 

Novembre 2018 

Tumor-Agnostic treatment for cancer 
Example of TRK fusions 
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Tumor-Agnostic treatment for cancer 
Example of TRK fusions 

!  How can patients be screened without universal 
molecular screening? 

!  Is recruitment possible in clinical trials without 
clinical and genomic data sharing? 
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MatchMiner 
Developed at Dana Farber Cancer Institute 
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Challenges for immunotherapy trials 
Optimal dose and schedule selection 
•   > Minimal immunologically active dose (dose is not linearly associated with efficacy and toxicity) 
•   > Optimal dose for prolonged exposure 

• Optimal sequence/rechallenge 
•   > Maximize benefit for patients and minimize economic burden 

• Identify resistant/sensitive disease to immunological approaches 
•   > Biomarkers (immunoscore, Immunomics, …) 

• New patterns/definitions of tumor assessment and disease 
progression 

• Combinations issues 
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Fashion 

Power 

Business 

More “market and regulatory oriented’’ trials and less patients directed 
or based on unmet need in diseases or settings! 

Current strategy of solid cancers clinical research is 
dominated by: 



Huge redundancy in the development of agents: 
Number of active trials with PD1/PDL1 Ab 



Evolution of PD-1/PDL-1 trials by different cancer types 



High cost and attrition rate 
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Current strategy of clinical research 
!  New chemotherapy agents  are less and less developed (except antibody 

drugs conjugates (ADC)) but  chemotherapy has proven to cure patients  

!  Molecular-targeted therapies (and ADC) have been developed but rarely 
have cured patients   (except for endocrine agents and trastuzumab in breast cancer) 

!  Recently the hype of immunotherapy slows significantly the development of 
other anti-cancer treatments 

From empirical oncology to molecular and immunological therapeutic approaches 
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Does the current design of oncology trials meet the need 
of patients? 

Still a huge gap between clinical research & the need in clinical practice !! 

YES NO 

•  Several new anticancer agents reached clinical 
practice much faster than in the past 

•  Often improvement in PFS (but rarely in survival 
(metastatic setting)) 

•  Often improvement in DFS (but rarely in OS 
(early setting)) 

•  still Inapropriate design and DLT definitions  
•  Commonly used endpoints are not relevant for immunotherapy 
or other new agents 
•  Redundancy in the development of agents 
•  Competitive trials in the same setting 
•  Few studies looking to a therapeutic strategy 
•  Few studies in unmet need clinical settings or focusing on rares 
cancers 
•  More biomarkers studies but limited validated biomarkers for 
clinical use 



OUTLINE 
!  Evolving landscape in oncology: New drugs  and new 

cancer types definitions 

!  Current status for new drug development and phase 1 
trials in oncology 

!  Challenges for clinical research in oncology 

!  What do we need in drug development methodology ? 



1.  More innovative approaches and trials design in drug development 

2.   Targeting unresolved scientific questions and settings of unmet need 
for patients 

3.   More selective and well designed biomarkers studies with clinical 
utility integrating high level translational research approaches 

4.  Creating new models of clinical research networks and collaboration 
between pharma, cooperative groups and investigators  

What do we need in drug development 
methodology ? 



Focus on 
unmet medical 

need 

Efficient and pragmatic  
Clinical research network 

Good biological 
rationale 

What do we need in drug development 
methodology ? 
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COLLABORATION BASED ON THE PROGRESS ON MOLECULAR 
BIOLOGY  AND METHODOLOGICAL ISSUES 

Speed and quality academic 
and non academic trials 

ACADEMIC MODEL OF CLINICAL RESEARCH COLLABORATION 
BASED ON THE PROGRESS ON MOLECULAR BIOLOGY  AND 

METHODOLOGICAL ISSUES 

www.oncodistinct.net 
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A new model of clinical research 
collaboration 

“working together and not as different groups” 

Academic centres, non-academic centres with expertise in research, 
early and late drug developers, monospecialized and 

multispecialized investigators, clinicians, laboratory workers and 
patients 

Scientific input  
High number of screened patients 

Speed in performance of trials 
Able to perform early (2-3 centres) to late phase trials within the 

network (several centres) 
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