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Large randomized controlled trials (RCTs)

The pyramid of evidence
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If a new treatment is to be introduced into clinical practice, it should

not be enough to show that it is ‘better’ than the standard 

therapy, regardless of the size of its effect. 

Instead, it should be necessary to demonstrate that the effect is

clinically worthwhile, meaning as large as or larger than a 

specified threshold representing the minimal clinically worthwhile

effect.

Statistical significance
vs clinical relevance:

size of effect!

Floriani I, Garattini S, Torri V. Ann Oncol 2010

doi:10.1093/annonc/mdq266



Validity of results

Internal validity
Is the research conducted

correctly?



Please check the adequacy of control arm!

Hilal T, Sonbol MB, Prasad V. JAMA Oncol. Published online May 02, 2019. doi:10.1001/jamaoncol.2019.0167



Hilal T, Sonbol MB, Prasad V. JAMA Oncol. Published online May 02, 2019.



• In 4 cases (25%), a treatment of proven efficacy was not allowed

• In 10 cases (63%), the treatment was already proven inferior compared to 
newer options

• In 2 cases (13%) patients assigned to control arm received a rechallenge
with already used drugs

Why control arm 
was considered sub-optimal?

Hilal T, Sonbol MB, Prasad V. JAMA Oncol. Published online May 02, 2019.



❖Objective tumor response

❖Response duration

❖TTP/PFS

Activity against 

the disease

ASCO guide-lines J Clin Oncol 1996; 14: 671-679

❖ Overall survival

❖ Quality of life

❖ Toxicity

Effect favouring 

the patient 

Endpoints in oncology
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A primary rationale for using PFS as an endpoint in cancer trials is that it 
could be considered as a clinical benefit endpoint in itself, provided 
that:

• treatment effect is sufficiently large

• not only instrumental but clinical benefit
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• A PRO (patient-reported outcome) is a direct report of 
a patient’s condition, not interpreted nor modified 
from a clinician.

• PROs are considered the gold standard for the 
assessment of subjective symptoms, both in clinical 
practice and clinical trials.

Patient-reported outcomes

Di Maio M, Basch E et al. Nat Rev Clin Oncol. 2016 May;13(5):319-25. 

U.S. Food and Drug Administration. Guidance for industry: patient-reported outcome measures: use in medical product

development to support labeling claims. 

European Medicines Agency. Reflection paper on the regulatory guidance for the use of health-related quality of life (HRQL) 

measures in the evaluation of medicinal products.



Marandino L et al, Ann Oncol 2018 Dec 1;29(12):2288-2295.



• In the whole series (446 studies):
• QoL was primary endpoint in 5 trials (1.1%);

• Qol was secondary endpoint in 195 trials (43.7%);

• QoL was exploratory endpoint in 36 trials (8.1%).

Inclusion of QoL among study endpoints 

QoL primary

QoL secondary

QoL exploratory

No QoL

210

(47.1%)

5

(1.1%)

195

(43.7%)

36

(8.1%)

Marandino L et al, Ann Oncol. 2018 Dec 1;29(12):2288-2295. 



• Out of 231 primary publications of trials with QoL as 
secondary/exploratory endpoint, QoL results were available in 143 
(61.9%)

• QoL results: median of 12 rows (9.2%). 

Presence of QoL results 
in the primary publication 

QoL yes

QoL no

88

(38.1%) 143

(61.9%)

Marandino L et al, Ann Oncol. 2018 Dec 1;29(12):2288-2295. 



Time to secondary publication
(for trials with no QoL results in the primary publication)

Marandino L et al, Ann Oncol. 2018 Dec 1;29(12):2288-2295. 



Di Maio M. Quality of life: an important element of treatment value. 

Lancet Oncol. 2017 Dec;18(12):1557-1558. 

• Patient-reported outcomes and QOL results  will allow a more 
complete definition of benefits and harms associated with the 
different treatments available for these patients.

• It is not surprising that both the ASCO framework and the ESMO 
magnitude of benefit scale to assess the value 
of anticancer treatments include QOL results among the 
parameters considered for the evaluation of study results. 



Validity of results

External validity
Are the results applicable to the real world?

Internal validity
Is the research conducted

correctly?
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https://www.fda.gov/media/110332/download

https://www.fda.gov/media/110332/download


https://www.fda.gov/media/120060/download

https://www.fda.gov/media/120060/download


Di Maio, Perrone, Conte. The Oncologist 2020



…even more than before, in the era of personalized medicine and precision
oncology, subgroup analysis seems a valuable tool for optimizing treatment 
choices.



Subgroup analysis may impact regulatory decisions:

Durvalumab in locally advanced NSCLC

Faivre-Finn C, ESMO 2020

Annals of Oncology (2020) 31 (suppl_4): S1142-S1215



Subgroup analyses: why?

• Within a study with overall positive conclusions, subgroup analyses might
help to better identify patients who benefit more, patients who benefit less
or patients who don’t benefit at all.



Subgroup analyses: why?

• Within a study with overall positive conclusions, subgroup analyses might
help to better identify patients who benefit more, patients who benefit less
or patients who don’t benefit at all.

• Within a study with overall negative conclusions, subgroup analyses might
help to avoid «throwing the baby out with the bath water», by 
identifying certain groups of patients in whom the experimental treatment 
appears to work.



Subgroup analyses: 
keywords

• Caution!

• Hypothesis generation

• Multiplicity: risks of false positive and false negative

• Look at consistency among studies

• Plausibility (but beware of belief bias!)

• Look at the interaction test!



Take home messages

• Randomized controlled trials are the gold standard for the production of 
evidence, but not all that glitters is gold!

• Please look at the adequacy of study design, control arm and study
endpoints.

• Applicability of results to «real world» patients is not obvious. 

• Subgroup analysis is legitimate to optimize treatment personalization, 
but please consider its risks!
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