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▪ Pediatric cancers

▪ Haematologic rare neoplasms

▪ Sarcomas

▪ Rare thoracic cancers

▪ Neuroendocrine tumours

▪ Head & neck cancers

▪ Central nervous system tumours 

▪ Rare female genital cancers

▪ Rare urological and male genital

tumours

▪ Endocrine gland tumours

▪ Digestive rare cancers

▪ Rare skin cancers & non-cutaneous 

melanoma
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0. Rare cancers…
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1. A higher degree of uncertainty

should be accepted in rare cancers… 
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2. We would need convincing

methodologies for external controls…



systematic error!
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3. The methodological implications of AI 

should be addressed…
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4. Surrogate end-points 

would be welcome…











-%?



D.A. Karnofsky (1914-1969)



Cancer 1948;1:634



J Natl Cancer Inst 2000;92:205



J Natl Cancer Inst 2000;92:205



5. Clinical decision-making

can handle extra-uncertainty…



N Engl J Med 1987;316:250



the probability
we had to find this difference
if there were no difference
(null effect)…

P <0.05

the «frequentist» logic…



the probability
that the treatment is effective…

the «Bayesian» logic…



BMJ 2003;327:47



P[A|B]  =  P[A]  x  P[B|A]
P[B]

Mr. Bayes & Mr. Price. Phil Trans 1763;53:370



P[A|B]  =  P[A]  x  P[B|A]
P[B]



Sir R.A. Fisher J. Neyman        E. Pearson



6. We should refrain from compromises

on external validity in rare cancers…

Ann Oncol 2022;33:463 
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7. Rare cancers remain rare 

even in times of precision oncology…







8. Let’s exploit healthcare networking, 

where available, even for research…





Oye KA et al. Clin Pharmacol Ther 2016;100:626



0. Rare cancers are not so rare!

1. A higher degree of uncertainty shuld be accepted in rare 

cancers…

2. We would need convincing methodologies for external 

controls…

3. The methodological implications of AI should be 

addressed…

4. Surrogate end-points would be welcome…

5. Clinical decision-making can handle extra-uncertainty…

6. We should refrain from compromises on external validity 

in rare cancers…

7. Rare cancers remain rare even in times of precision 

oncology…

8. Let’s exploit healthcare networking, where available, also 

for research…



Pandora’s box

J.W. Waterhouse - 1896
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