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When it was easy…

• ”start with pharmacologically active but reasonably safe”

• MTD  RP2D  phase III dose  optimal dose in real life

• Dose escalation, 3+3 etc.
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Shaffer ML BMC Medical Research Methodology 2006 
(1):48

Ruskoaho H, Hakkola J: 
Lääketieteellinen farmakolgoia ja

toksikologia (2024)



Or was it?

• Etoposide 
(synthesised 1966)  
dose range 40–200 
mg/m2/d1- 3/5…

• Oxaliplatin 
(authorised 1996) - 85 
mg/m2 q2w or 130 
mg/m2 q3w – or for 6 
months or 3 
months…
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https://link.springer.com/chapter/10.1007/978-3-030-10988-2_15

Hess et al. Clin Genitourin Cancer 2013; 11:161-7



Legislation & dose & benefit/risk

• Dimensions: safety/tolerability, 
adherence, clinical benefit, 
subsequent treatments, QoL, OS
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https://eur-lex.europa.eu/legal-
content/EN/TXT/HTML/?uri=CELEX:32004R0726

www.pharmaceuticalonline.com Pignatti et al. Nat Rev Clin Oncol 19: 207–215 (2022)



ICH E4
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EMA regulatory guidance
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FDA Guidance
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https://www.fda.gov/regulatory-information/search-fda-
guidance-documents/optimizing-dosage-human-prescription-
drugs-and-biological-products-treatment-oncologic-diseases)



Pre authorisation – pros and cons

• Applicability of MTD and DLT on a conceptual level

• MTD does not reflect low grade toxicities, duration, dosage modification, PK/PD

• Dose optimisation does not preclude expediting clinical development or e.g. seamless designs

• Dimensions: safety/tolerability, adherence, clinical benefit, subsequent treatments, QoL, OS

• Dose-optimisation trials are more complex than conventional MTD-finding trials

• Multidimensiality of dose-optimisation trials: safety and efficacy data, pharmacokinetics, 
pharmacodynamics, and biomarker data vs. simple decision rules in a MTD trial

• Clinical management of AEs, dose reduction instructions etc. needed for clinical practice
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Post authorisation – pros and cons
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Post authorisation – pros and cons

• Subgroups 

• Older adults, frail patients

• Learning curve?

• Obvious challenges of de-
escalation/optimisation trials: recruitment, 
funding, (lack of) incentives

• Better drugs vs. me too –drugs vs. optimised 
drug therapy?
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Cases - ADCs
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Goto et al. J Clin Oncol 41, 4852-4863(2023)
Volume 41, Number 31

DOI: 10.1200/JCO.23.01361

• T-DxD 6.4 mg/kg 
vs. 5.4 mg/kg: 
gr3 AEs 58% vs. 
38.6%; ILD 28% 
vs.12.9%



Cases – ICIs, CAR-Ts – spectrum of complexity
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Patnaik A et al. Clin. Cancer Res., 21 (2015), pp. 4286-4293, 
10.1158/1078-0432.CCR-14-2607

• Dose range 0.005 mg/kg – 10 
mg/kg; no dose-response with 
doses ≥ 1mg/kg



Cases - sotorasib
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New legislation?

• Recital 48: “The opinion may recommend certain conditions that should be part of 
the marketing authorisation, for example on the safe and efficacious use of 
the medicinal product or on post-authorisation obligations that have to be complied with by 
the marketing authorisation holder. Those conditions may include the requirement to conduct 
post-authorisation safety or efficacy studies or other studies that are considered necessary to 
optimise the treatment, for example where the proposed dose scheme by the applicant, whilst 
acceptable and justifying a positive benefit-risk balance, could be further optimised post-
authorisation.”

• Art 12h: “If an opinion is favourable to the granting of the relevant marketing authorisation, the 
following documents shall be annexed to the opinion: (h) where appropriate, details of any 
recommended obligation to conduct any other post-authorisation studies to improve the safe 
and effective use of the medicinal product”
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https://eur-lex.europa.eu/legal-
content/EN/TXT/HTML/?uri=CELEX:52023PC0193



Conclusions

• No one-size fits all answer

• Identify dose-related uncertainties early in development

• Prospective planning of dose optimisation

• Keep pharmacology in mind

• Keep all clinical aspects in mind: safety/tolerability, 
adherence, clinical benefit, subsequent treatments, 
QoL, OS

• Keep obvious challenges of post authorisation dose 
finding/optimisation in mind, together with history
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Thanks!
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