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1/ Discuss the conventional end-points for each type of 
evaluation phase in clinical trials 

• Phase 0: 
– Exploratory studies in cancer patients with small doses of a given drug, 

1st-in human trials  
– Pharmacodynamic/pharmacokinetic studies 
– Short treatment duration 
– No therapeutic benefit expected 

 

• Phase 1: 
– Dose finding trials in all pre-treated tumor types  
– Mostly focusing at safety according to dose level 
– May be expanded to larger cohorts according to preliminary efficacy 

findings 
– May be done in drug combination study 
– Associated to pharmacokinetic/(dynamic) studies 



1/ Discuss the conventional end-points for each type of 
evaluation phase in clinical trials 

• Phase 2: 
– Selected patients with a given tumor type pre-treated  or not 
– Look at clinical efficacy most often Response Rate (RR) some time 

Progression-Free Survival (PFS) 
– Provide additional safety data on larger cohorts 
– May be used for combination study 
– Either single arm or randomized 

• Phase 3: The gold standard (?) 
– Comparative randomized trials vs. standard of care in various lines of 

treatment 
– Single agent or combination 
– Primary end-point: Overall Survival (OS) or PFS 
– Additional safety data 
– RR, Tolerance, QoL as secondary end-points 
– Often required for registration 



1/ Discuss the conventional end-points for each type of 
evaluation phase in clinical trials 

• Phase 4: 
– Most often in registered drugs according to the label 

– Additional safety, long term risk and benefit 

• Combined phase trials 
– Phase1/2 or 2/3 trials 

• Successive phases with different end-points for each phase 

• Allow to select a better treatment arm and continue accrual 

– Multi-arm/multi-stage trials 

• Allow random allocation of experimental treatment vs. a 
control arm 

• Looking at dose, sequence of administration or impact of 
predefined biomarkers (Basket trials) 



2/ Detail the strength and weaknesses of such end-
points as well as the issue of surrogacy 

• ORR, PFS and OS are the « Classical Endpoints” in 
randomized clinical trials 

• The academic setting and a registration setting are 
different 
 

• ORR and PFS have their limitations 
– Due to the imaging technology used 
– Due to variability among investigators, radiologists and independent 

review 
– Due to tested drugs 
– Reliability of RR may affect PFS 



Weakness of Response rates: examples 

• Folfox in mCRC 1st line 

 

 

 

• Folfiri-Bevacizumab 1st line 

FOLFOX ORR PFS 

NO16966 38% 8.5 m 

TOURNIGAND 54% 8 m 

OPUS (RASwt) 29% 5.8 m 

PRIME (RASwt) 46% 7.9 m 

FOLFIRI ORR PFS 

Mexico 53% 9.4 m 

FIRE 3 (RASwt) 56% 10.2 m 



2/ Detail the strength and weaknesses of such end-
points as well as the issue of surrogacy 

• OS is a much stronger end-points not doubt-full 

– Time to death irrespective of cause 

 

• However there are also some limitations 

– All causes of death vs. cancer specific survival 

– Long duration of follow-up to have mature enough data  

– Impact of additional lines of treatment in metastatic setting 
• Motivates the need for surrogate end-points like DFS or PFS 

 



Adjuvant chemotherapy in resected NSCLC: 
long term follow-up effect 
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Besse B et al JCO 2008; 26: 5014-5017 
Douillard JY JCO 2010; 28:  3-5 



2/ Detail the strength and weaknesses of such end-points as well 
as the issue of surrogacy: Time dependent end-points definitions 

• Disease-free survival DFS 
– Time to any event irrespective of cause (except lost of FU) 

• Relapse-free survival RFS 
– Time to any event irrespective of cause, 2nd primary cancer ignored, lost of FU 

censored 

• Time to Recurrence TTR 
– Time to any event related to the same cancer 

– 2nd primary, other primary ignored, 

– Death from other cancer, non-cancer related death, TT-related death censored 

• Time to Treatment Failure TTF 
– Time to any event except non-cancer related death 

– Lost of Follow-up and non-cancer related death censored 

• Cancer-Specific Survival CSS 
– Time to death due to the same cancer(original or same second primary) 

– Death related to other cancers, non-cancer, TT-related, lost of FU censored 

 



2/ Detail the strength and weaknesses of such end-points as 
well as the issue of surrogacy 

Time dependent end-points and the issue of surrogacy 

• Advantages of earlier time points: PFS and DFS 

– Shorter FU and earlier conclusion 

• Risks of surrogate end-points 

– Surrogacy never demonstrated for ever 

– More variability in the evaluation 

– Multiple time dependent endpoints (definition) 

JNCI 2007; 13: 998-1003 



The issue of surrogacy 

• Surrogacy have been studied in a variety of tumor types and 
settings (Adjuvant and metastatic) 

 

• Surrogacy of PFS or DFS for OS is not clearly established 
– It depends of the expected OS (long or short) 

– It depends also of available treatment in later line metastatic disease 

 



DFS as a surrogate for OS in adjuvant setting of colon 
cancer 

• 2005: IPD Meta-analysis1 

– Trials from 1977-1999, N=20898, 18 trials, 33% stage II 

– Good correlation between 3y DFS and 5y OS 

 

• 2011: new trials analysis² (Capecitabine, UFT, Oxali, Irinotecan) 

– 12676 patients stage III, FU 6 years 

– DFS surrogate for OS confirmed in stage III (not stage II) 

– 6 year FU is recommended 

 

 
 

1. Sargent D. et al JCO 2005; 23: 8664-8670 
2. Sargent D. et al  Eur J Cancer 2011; 47: 990-996 



PFS as a surrogate for OS in Metastatic  colon cancer 

• 10 trials 5FU based, 3089 Patients (1981-1990) 
– Good correlation between PFS and OS (HR threshold 0.86 to predict OS) 

 

 

• 3 additional trial with Oxali, Irinotecan, 5FU (1995-1998) 
– Good correlation between PFS and OS (HR threshold 0.77 to predict OS) 

 



PFS as a surrogate for OS in Metastatic colon cancer 

• More recent analysis including biologicals (44% of pts) 
– 22 First-line trials on 16762 patients (1997-2006) 

– Modest correlation between PFS and OS 

• Conclusion in the modern era of combined treatment 
– In diseases where survival after PD exceeds 1st PFS, the correlation is modest 

– Substantial variability in OS is due to additional lines 

– Using OS is a challenging end-point to assess benefit to a single early line 

– PFS remains a valid primary end-point for 1st-line mCRC 

 



DFS/PFS as a surrogate for OS in resected and 
locally-advanced NSCLC 

• In lung cancer, outcome remains poor 

 

 

 

 

• Meta-analysis of 60 randomized trials, 15071 patients 

– Adjuvant: very good correlation CC 0.83 

– Locally advanced: very good correlation CC 0.85 

 

 

N patients N events DFS N events OS 

Adjuvant 

CT vs Abst 5379 2525 6.4 y 2163 8.2 y 

Locally Advanced PFS 

RT/CT vs RT 2552 2391 8.1 m 2305 14.1 m 

A Mauguen et al Lancet Oncol June 2013; 14: 7:  619-626 



3/ Forsee how conventional end-points will need to be 
adapted to targeted therapies including immunotherapy 

• Targeted agents modify the morphology of lesion, not always in size 

 
– Colon cancer and bevacizumab 



3/ Forsee how conventional end-points will need to be 
adapted to targeted therapies including immunotherapy 

• Targeted agents modify the morphology of lesion, not always in size 

 
– Lung adenocarcinoma and oral anti-angiogenic agent 

Pre-treatment   Cycle 2     Cycle 4 



3/ Forsee how conventional end-points will need to 
be adapted to immunotherapy 

• Under immune-check point inhibitors different profile 
of response may occur: 

– Objective response according to conventional RECIST 

– Stable disease according to conventional RECIST 

 

– Response after an initial increase in the size of lesion 

– Reduction of tumor burden on baseline target and 
appearance of news lesions 



RECIST 1.1 and Immune-related RECIST criteria irRC 

RECIST 1.11 

• CR: disappearance of all target 
lesions 

 

• PR: >30% decrease in the sum of 
target diameters 

 

• PD: >20% increase in the sum of 
target diameters as compared to 
the smallest diameter achieved 
– New lesion 

 

• SD:  no PR no PD 

irRC2 

• irCR: disappearance of all target 
lesions 

• PR: > 50% decrease in the sum of 
the products of the 2 largest 
perpendicular diameter (SPD) 

• PD: > 25% increase relative to 
nadir 

• SD: <50% decrease or < 25% 
increase 

• NEW LESION 
– Measurable incorporated in tumor 

burden 

– Not measurable do not define 
progression 

 

 1. EA Eisenhauer et al Eur J Cancer 2009; 45: 228-247 
2. JD Wolchok et al Cin Cancer Res 2009 December 1st; 15/ 7412-7420 



Exemples récents 
ORR with Crizotinib  

(105 patients EML4-ALK+) 
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• ORR : 56% (95% CI: 46, 66%) 

PD: progressive disease   SD: stable disease    PR: partial response   CR: complete response 

Camidge, ESMO 10 



Phase III trial with Crizotinib 

21 PROFILE 1007: NCT00932893 

Key entry criteria 

● Positive for ALK by central laboratory 

● 1 prior chemotherapy  
(platinum-based) 

PROFILE 1007 

R 

A 

N 

D 

O 

M 

I 

Z 

E 

Crizotinib 250 mg BID (n=159) 
administered on a continuous  

dosing schedule 

Pemetrexed 500 mg/m2 or 

docetaxel 75 mg/m2 (n=159) 
infused on day 1 of a 21-day cycle 

Endpoints 

1°: PFS (ITT population) 

2°/Exploratory: 

OS (ITT population) 
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US first FDA approval… 

• Première présentation des résultats de l’essai 
Profile 1007: ESMO septembre 2012 mais: 

• On 26 August 2011, Pfizer Inc. announced that the 
U.S. Food and Drug Administration (FDA) has 
approved XALKORI® (Crizotinib) capsules for the 
treatment of patients with locally advanced or 
metastatic non-small cell lung cancer (NSCLC) that 
has ALK positive as detected by an FDA-approved 
test 



Encore pire: l’immunothérapie 

• Premières indications du pembrolizumab: 
essais randomisés…. Puis: 

• The Food and Drug Administration (FDA) approved pembrolizumab 

(Keytruda®) on August 5 for the treatment of some patients with an 

advanced form of head and neck cancer. The approval is for patients with 

recurrent or metastatic head and neck squamous cell carcinoma (HNSCC) 

that has continued to progress despite standard-of-care treatment with 

chemotherapy. 

• The FDA granted accelerated approval based on early data from 174 

patients with HNSCC enrolled in the nonrandomized KEYNOTE-012 

trial.  

• According to the FDA approval summary, 28 patients (16%) 

experienced a tumor response following treatment with pembrolizumab. 

In 23 (82%) of those patients, the tumor response lasted for 6 months or 

longer, and several have lasted for more than 2 years. 

 

 

https://www.cancer.gov/about-cancer/treatment/drugs/pembrolizumab
https://www.cancer.gov/about-cancer/treatment/drugs/pembrolizumab
https://www.cancer.gov/about-cancer/treatment/drugs/pembrolizumab
https://www.cancer.gov/about-cancer/treatment/drugs/pembrolizumab
https://www.cancer.gov/about-cancer/treatment/drugs/pembrolizumab
http://www.fda.gov/forpatients/approvals/fast/ucm405447.htm
http://www.fda.gov/forpatients/approvals/fast/ucm405447.htm
http://www.fda.gov/forpatients/approvals/fast/ucm405447.htm
http://www.fda.gov/Drugs/InformationOnDrugs/ApprovedDrugs/ucm515627.htm
http://www.fda.gov/Drugs/InformationOnDrugs/ApprovedDrugs/ucm515627.htm
http://www.fda.gov/Drugs/InformationOnDrugs/ApprovedDrugs/ucm515627.htm
http://www.fda.gov/Drugs/InformationOnDrugs/ApprovedDrugs/ucm515627.htm
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000044085&version=Patient&language=English


Problème spécifique des phases I 



Problème spécifique des phases I 



Problème spécifique des phases I 



Pour les phases I 



Pour les phases I 



Pour les phases I 
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Problème spécifique des personnes âgées 



 Choix des critères de jugement nécessite une grande 
attention 

End points recommandés: 
• OS et DSS devraient être recueillis dans les essais où des 

personnes âgés sont inclus 

• Intérêt des composites  

• Qualité de vie et la préservation des capacités 
fonctionnelles doivent être utilisées plus souvent dans les 
essais cliniques 

31 

Problème spécifique des personnes âgées 



 En principe, pas de limite sur l'âge dans les essais 
clinique Mais l’hétérogénéité des patients âgés 
(fragile vs non fragile) peut conduire à des biais de 
sélection 

 Essais spécifiques pour des sous-groupes de patients 
âgés sont nécessaires 

 La mise en place d’une évaluation gériatrique est 
cruciale pour mieux comprendre l’effet des 
traitements dans une population âgée 
 

 Nécessité d’une meilleure conception des essais 
cliniques pour comprendre l’impact des nouvelles 
thérapies chez les personnes âgées  
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Problème spécifique des personnes âgées 



Use and misuse of efficacy endpoints in phase 
III clinical trials 

• The choice of an appropriate endpoint is of paramount 
importance 

• OS and PFS are the most frequent III in phase and should be 
selected based on tumor-type, natural history, late-line 
drugs availability 
– Subgroup analysis may be hazardous and should be restricted to 

stratification factors 

• The use of new class of agents 
– Would need better criteria (anti-angiogenics) 

– Are changing the rules for Immunotherapy with immune checkpoint 
inhibitors  have been approved with small size trials including        
phase I/II 



Les nouveaux problèmes 

• Changer aussi les règles pour les phase I 

• Et intégrer les personnes âgées dans la 
réflexion…. 


