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Criteri di selezione dei pazienti

• Criteri restrittivi vs. inclusivi

• Conseguenze su trasferibilità e precisione 

delle evidenze
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La popolazione obiettivo
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La popolazione campionata
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Fase Obiettivi Soggetti Centrato su

I
Farmacocinetica

Tossicità

Volontari sani

Malati avanzati
Farmaco

II
Attività terapeutica

Tollerabilità a 

breve termine

Malati Malattia

III Efficacia 

terapeutica 
Malati Malato

Le fasi di studio



Traditional Drug Development 

according to Phases and Aims

Phase 1 Phase 3Phase 2 Phase 4

MTD EfficacySafety

Activity

Effectiveness

Other



Internal vs external validity

• Internal validity: Can the observed 

differences between groups be attributed 

to the intervention?

• External validity: Are the patients 

enrolled in the study representative of 

patients/subjects in general?
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“underrepresentation” 
dei pazienti anziani nei trials

Hutchins LF et al, N Engl J Med 341:2061; 1999



SHARP Asia-Pacific

SHARP Asia - Pacific

Median, sorafenib 10.7 months 6.5 months

Median, placebo 7.9 months 4.2 months

Hazard Ratio (95% CI) 0.69 (0.55 – 0.87) 0.68 (0.50 – 0.93)

Llovet et al. N Engl J Med 2008; 359:378-390

Cheng AL et al. Lancet Oncol 2009; 10: 25-34 

Bias di selezione negli studi randomizzati: 

l’esempio del sorafenib nell’epatocarcinoma



Daniele B, Di Maio M. Hot Topics Oncol. 2009;5:19-29. 



“Methodological purism” “Clinical pragmatism”

• Physicians strictly consider the 

external validity of trial results, 

denying sorafenib to Child B 

patients

• Treatment of Child B patients 

remains unmet need

• No therapeutic chance is 

offered to these patients

• Physicians consider the 

absence of therapeutic 

alternatives and offer sorafenib 

to Child B patients

• Caution in monitoring adverse 

effects

Di Maio M, et al. Nature Rev Clin Oncol. 2009;6:505-6.



Non rappresentativo della 

pratica clinica corrente



OS DFS

TAXANE-HERC 

free Pts!



Is that useful for the next 

relevant patient?

• Yes, but how many HER-2 positive, node-positive 

patients, in your daily clinical practice do not 

receive:

– Taxanes?

• Good point, maybe 15-20%?

– Trastuzumab?

• Cardiac comorbidity rules that out, but even anthracyclines are 

contraindicated as well!

• How much this sample resembles your practice?



Registrative   trials Post-registrative 

trials

Approach “Explanatory” “Pragmatic”

Comparison New drug vs. 

comparator 

“acceptable” for 

regulatory agencies

Comparison between 

sequences -

strategies

Inclusion criteria Restrictive Large, more similar 

to clinical practice 

Endpoint PFS, RR Overall survival

Results [if positive] More Precise, Less 

Reliable

Less Precise, More 

Reliable

Criteri restrittivi vs. inclusivi

Courtesy of Bruzzi P, Pappagallo G & Di Maio M



Fattori legati allo studio

• Razionale dello studio irrilevante 

• Protocolli troppo complessi o mal disegnati

• Criteri di eleggibilità troppo restrittivi

• Presenza di un braccio di controllo senza trattamento 
attivo

• Grandi differenze tra i bracci

– es. chirurgia verso radioterapia

• Tossicità della terapia sperimentale

Ellis PM, Ann Oncol 11:939; 2000



Meyerhardt T et al, JCO 2012Deng DY et al, Ann Oncol 2014

Median OS 12.5 vs. 28.4 months 

(p<0.0001)

Targeted Therapy Performance in the ‘Real World’

Trials’ Ineligible Pts vs. Eligible

(all receiving targeted agents)

Addition of Bevacizumab to 

FOLFOX, ‘Registry’ Context



Truong J et al, Ann Oncol [in press]

Febrile Neutropenia: 

Observational vs. RCTs



Truong J et al, Ann Oncol [in press]
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Observational vs. RCTs



Truong J et al, Ann Oncol [in press]

Febrile Neutropenia: 

Observational vs. RCTs





Grothey A, JCO 2008



Kopetz S, JCO 2009





Attrition rates in biomarker

analysis: the IPASS study
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Attrition rates in biomarker

analysis: BR.21, IPASS & WTOJ45

HIGH LOW

Pts Analyzed 20% 36% 100%
EGFR+ 3% 20% 100%



Maines F et al, CROH 2015



Maines F et al, CROH 2015

Known prognostic factors according to groups





Santana-Davila et al, JCO 2015



Results – OS [Treatment Variables]

Carbognin L et al, AIOM 2015



Results - PFS & OS (Hormonal Maintenance)
[Pts non progressive after First Line Chemotherapy]
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No OT maint (54 pts)
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p=0.01 p=0.03

OS

Curves adjusted for Propensity Score

Exploratory Analysis

Carbognin L et al, AIOM 2015



Bria E, Lung Cancer 2009

• Internal Model Validation:
– In order to address the multivariate model overfit and to validate the results, a cross validation

technique which evaluates the replication stability of the final Cox multivariate model in
predicting all outcomes was investigated.

• A re-sampling procedure considering those variables independent at the multivariate analysis for at
least one outcome was adopted.

• This technique generates a number of simulation datasets (at least 100, each approximately 80% of the
original size), by randomly selecting patients from the original sample, in order to establish the
consistency of the model across less powered patient’ samples.

• The cross validation allows to test the accuracy of the found multivariate model.



Training Validation



External Validation [297 pts]

Bria E, Lung Cancer 2009











Varmus H, Science 2013


