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Disclosure

 I am a Novartis full time employee and a Novartis shareholder
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How we develop a new drug – a complex endeavor 
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All phase 1 oncology trials sponsored by the National Cancer Institute between 1991 and 2002. The overall 

response rate for “classic* Phase I trial” was of 4.6% (it increase to 10% considering all phase I trials). 

A PubMed research to identify phase 1 trials that were published from January 1, 2014, through June 30, 2015. The 

overall response rate (CR + PR) was 19.8%.

The benefit of participating in Phase 1 Oncology trials is 
increasing

I suspect a more recent analysis would lead to an even better 
results
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Evolution of Phase 1 trials in the era of MTA, immunotherapy (IO), cell therapy..

Wong et al. Nat Rev Clin Oncol. 2016 Feb;13(2):106-17
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MTA: molecular targeted agents 
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The current clinical drug development phases

Phase 1 Phase 2 Phase 3

Safety, PK, RP2D
All comers

POC in selected 
diseases (+POM?)

Pivotal Study 
(Approval)

Key words:
PK: Pharmacokinetic
RP2D: Recommended phase 2 dose
POC: Proof of Concept
POM: Proof of mechanism 
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Understanding PK profile of new drug modalities like cell therapies

How to set the dose 
of a drug that auto-
proliferates?

How to account for 
variability of patient 
cell products?

Schuster er all N Engl J Med 2019; 380:45-5611
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Classical versus novel Phase 1 clinical trials

D1

D2

D3

D4

DX

Classical=max 30-50 pts

3-6 patients

3-6 patients

3-6 patients

3-6 patients

3-6 patients

FTIH 
(First time in human)
Starting dose

Safety/Tolerability/PK/
MTD/RP2D

All comer patient population
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Classical versus novel Phase 1 clinical trials

D1

D2

D3

D4

DX

Novel Phase 1/2a=max 100-200 pts

3-6 patients

3-6 patients

3-6 patients

3-6 patients

3-6 patients

FTIH 
(First time in human)
Starting dose

Safety/Tolerability/PK/MTD/
RP2D

Preliminary efficacy (ORR)

Tumor type 1

Tumor type 2

Tumor type 3

Selected patient 
population
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Classical versus novel Phase 1 clinical trials

D1

D2

D3

D4

DX

Novel Phase 1/2a=max 100-200 pts

3-6 patients

3-6 patients

FTIH 
(First time in human)
Starting dose

Safety/Tolerability/PK/M
TD/RP2D/Optimal Dose

Preliminary efficacy 
(ORR)

Tumor type 1

Tumor type 2

Tumor type 3

Selected patient 
population

Tumor type 1

Tumor type 1

Phase2a

Phase1b

Phase1



KEYNOTE001 Novel>1200 pts

Safety/Tolerability/PK/M
TD/RP2D/Optimal Dose/

POC/POM
Accelerated 
Registration

Classical versus novel Phase 1 clinical trials
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Safety/Tolerability/PK/M
TD/RP2D/Optimal Dose/

POC/POM
Accelerated 
Registration
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Classical versus novel Phase 1 clinical trials
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Evolution of Phase 1 trials in the era of MTA, immunotherapy (IO), cell therapy..
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• Monotonic relationship for toxicity and efficacy assumed for all drug modalities, but often 
untrue

• Cytotoxic chemotherapy generally causes DLTs shortly after drug administration

• Cumulative low-grade toxicities and delayed toxicity are not captured within the DLT-
assessment window.

• MTAs/IOs/cell-therapy often show delayed/chronic toxicity 

• Maximum tolerated dose (MTD), Optimal biological dose, Optimal immunological dose, 
Optimal cell dose. 

Evolution of Phase 1 trials: dose escalation 
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Dose escalation methodologies (All safety end point based)

Up-and-down 
design

Traditional 
3+3 design

Accelerated 
titration design

Pharmacologicall
y-guided dose 
escalation

Continual 
reassessment 
method

Escalation 
with overdose 
control

Tourneau et al. JNCI 2009 101:708 - 720
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Dose escalation methodologies (All safety end points based)

Need to better implement 
pharmacodynamics/efficacy 
endpoints into escalation 
methodologies to drive decisions 
together with safety endpoints
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Evolution of Phase 1 trials in the era of MTA, immunotherapy (IO), cell therapy..

Wong et al. Nat Rev Clin Oncol. 2016 Feb;13(2):106-17MTA: molecular targeted agent 
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AGNOSTIC INDICATION
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Conclusions

-Phase 1 oncology studies are evolving in their design and scope

-Clinical/Statistical/Operational/Regulatory aspects can still be improved; new creative solutions 
can speed up drug development, reduce costs and increase patients’ benefit

-Phase 1/2a studies are now the critical and central stage of the development of a new drug in 
oncology

-Dose optimization is becoming critical for the successful development of a new oncology drug

-Enrolling patients in Phase 1 trials will become part of standard practice given the 
increased benefit observed in participating patients

-New platform studies and agnostic development are also changing the traditional drug 
development paradigms
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