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• Increasing knowledge on the biological 

features of cancer

• Availability of a growing number of targeted 

therapies*

• Changing regulatory environment 

The changing face of oncology trials

*Monoclonal antibodies, inhibitors of protein kinases, growth factors and 

other signaling molecules, and various forms of immunotherapy



Some recent approvals

Clin Cancer Res 2014;20:2029-34
Journal for Immunotherapy of Cancer 2015; 3:36

Crizotinib

Pembrolizumab



Seamless transition

Clin Cancer Res 2015;21:4545



Basis for FDA approvals

J Natl Cancer Inst 2010;102:230-43



2002 2010

Chemotherapy Targeted therapy

All-comers EGFR-mutated

No treatment effect Large treatment effect

N Engl J Med 2002;346:92; N Engl J Med 2010;362:2380

Evolution
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J Clin Oncol 2015;33:3817; J Natl Cancer Inst 2015;107:djv253

Evidence favoring precision medicine
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Published phase II trials

FDA-approved agents



Precision medicine is compelling    

JAMA 2014;311:1998-2006



Is rationale enough?

9Lancet Oncol 2015;16:1324-34



Let’s not forget toxicity

10Lancet Oncol 2015;16:1324-34



Recent ethical concerns

N Engl J Med 2011;364:1087-9



Historical debate (the 70’s)

1974

1972

9
2009

2014

2016



N Engl J Med 1987;317:185-91

The case of AZT for HIV infection



• Selection bias 

• Unknown confounders

• Stage migration

• Temporal trends in supportive care etc.

• Different populations between early-

and late-phase trials

Perils of non-randomized evidence



• Controls selection bias and the problems 

of historical/contemporary comparisons

• Provides an internal control for all efficacy 

and safety outcomes

• Allows reliable conclusions about small

benefits on important clinical endpoints

• Disentangles the prognostic vs. predictive 

impact of molecular alterations 

• Allows validation of predictive/surrogate 

biomarkers

Benefits of randomization



– Experimental vs. standard of care (SOC)

– Experimental vs. treatment of physician’s choice 

(TPC)

– SOC ± experimental

– TPC ± experimental

– Single agent vs. combination

– Different doses 

– Different schedules

– Different durations (e.g., randomized 

discontinuation)

– Immediate vs. delayed administration 

Randomization vs. what?



• Rituximab and CD20

• Trastuzumab/lapatinib and HER-2

• Imatinib/dasatinib/nilotinib and BCR-Abl/KIT

• Erlotinib/gefitinib/afatinib and EGFR activating 

mutations

• Osimertinib and EGFR T790M mutation

• Cetuximab/panitumumab and KRAS

• Crizotinib/ceritinib/alectinib and ALK-EML

• Vemurafenib/dabrafenib and BRAF

• Pembrolizumab and MSI-H/MMR defficiency

Drug/biomarker pair is the key



To validate a predictive biomarker

• Randomized trials are needed

Validation of biomarkers

Nature Rev Clin Oncol 2010;7:309



To validate a predictive biomarker

• Randomized trials are needed

• Randomized trials are needed on 

biomarker+ and biomarker- patients

Validation of biomarkers

Nature Rev Clin Oncol 2010;7:309



To validate a predictive biomarker

• Randomized trials are needed

• Randomized trials are needed on 

biomarker+ and biomarker- patients

• Large randomized trials are needed

(because interaction tests lack

power)

Validation of biomarkers

Nature Rev Clin Oncol 2010;7:309



To validate a surrogate biomarker-based

endpoint (e.g. circulating tumor DNA), 

• Randomized trials are needed

• Large randomized trials are needed

• Several randomized trials are needed

(to confirm that the treatment effect on 

the surrogate is predictive of the 

treatment effect on the true endpoint)

Validation of biomarkers

Nature Rev Clin Oncol 2010;7:309



Randomize as soon as possible

22Nat Rev Clin Oncol 2017;14:317



When can we forgo randomization?

Nat Rev Clin Oncol 2012;9:208



• As soon as expansion cohorts kick off

• To different doses/schedules, preferably 

with a SOC control arm

– If SOC not available, any treatment other 

than the investigational therapy (including 

agents of the same class)

• Early stopping for outstanding activity, 

based on interim analyses of 

biomarkers 

Randomization in phase I



• To select regimens more likely to 

succeed in phase III

• Whenever indicated , include 

assessment of biomarkers

• Early stopping for outstanding efficacy, 

based on interim analyses of 

intermediate endpoints 

Randomization in phase II



• Important to include a true control (best 

treatment patients would receive 

outside of trial)

• Early stopping for outstanding efficacy, 

based on interim analyses of surrogate 

endpoints

Randomization in phase III


