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La piramide dell’evidenza

DI TORINO

Large randomized controlled trials (RCTs)

Prospective Cohort

Retrospective Cohort

Case-control Study

Cross Sectional Study

Case Series

@blub i 04-05 Aprile
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Panel 1: Problems that might limit interpretation of

UNIVERSITA

randomised controlled trials DI TORINO

Some randomised controlled trials might:

- Ask questions of commmercial rather than clinical interest

- Be based on inadequate preclinical and early clinical studies

-« Use surrogate endpoints that do not reflect patient
benefit (ie, duration or quality of survival)

- Failto assess or inadequately assess health-related quality
of life or patient-reported outcomes even though the
goals of treatment are palliative

- Show statistically significant but clinically irrelevant results

- Be analysed and reported prematurely

- Underestimate the toxicity of new treatments

- Besubject to biased reporting, both in the primary
publication and by the media

- Select patients who do not represent those seen in
everyday practice

Breo lan Tannock et al, _ .
}gbll]b Jodfiol Relevance of randomised controlled trials in oncology, 04-05 Ap rile
Lancet Oncology 2016; 16: €560-567 2024 Padova
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Statistical significance &
vs clinical relevance:
size of effect!

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.
breast Floriani I, Garattini S, Torri V. Ann Oncol 2010 _ .
gbh]b Jcl“b“‘ﬂ doi:10.1093/annonc/mdq266 04-05 Aprile
e 2024 Padova
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Validity of results

DI TORINO

Internal validity

Is the research conducted
correctly?
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L’adeguatezza del braccio di controllo

UNIVERSITA
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European Journal of Cancer 189 (2023) 112920

Available online at www.sciencedirect.com

ScienceDirect

journal homepage: www.ejcancer.com

Original research

Analysis of the adequacy of control arms in oncology L)

Check for

randomised clinical trials published between 2017 and ~ **
2021: a meta-research study

Alessandro Rossi “, Giacomo Aimar b_’C, Marco Audisio ¢,
Maristella Bungaro ©, Andrea Caglio ', Raimondo Di Liello &,

g g .
Teresa Gamba ', Piera Gargiulo " Eleonora Ghisoni ',
Pasquale Lombardi’, Laura Marandino “, Annapaola Mariniello Lm
Chiara Paratore ¢, Maria Lucia Reale ", Federica Trastu L
Valentina Tuninetti ', Fabio Turco ™°, Alessandra Fabi *,

Francesco Perrone ", Massimo Di Maio ™'+

b ) .
GEIUb chfgfﬁ Rossi A, et al. Eur J Cancer. 2023 Aug;189:112020.  04-05 Aprile
2024 Padova
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387 eligible studies

319.357 total patients

171.951 patients assigned to experimental arm
147.406 patients assigned to control arm

344 studies
with optimal control arm

(88.9%)

v

24 Type 1 studies
(contral arm suboptimal
from the beginning )
(6.2%)

137.901 patients
assigned to control arm

19 Type 2 studies
(control arm outdated
before the end of accrual)
(4.9%)

4485 patients
assigned to control arm

4

5020 patients
assigned to control arm

UNIVERSITA
DI TORINO

Fig. 2. Number of studies and number of patients assigned to control arm for each subgroup (studies with optimal control arm, studies
with control arm suboptimal from the beginning, studies with control arm outdated before the end of the accrual).
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Il braccio di controllo: un esempio
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OlympiAD: Study Design

* Randomized, open-label phase Ill study

Stratified by HR status (ER+ and/or PgR+ vs TNBC), prior CT for
metastases (yes vs no), prior platinum tx (yes vs no)

Pts with HER2-negative MBC with l

deleterious or suspected deleterious Olaparib 300 mg PO BID
gBRCA mutation; previous anthracycline / (n = 205) —

and taxane, < 2 previous lines of CT* for — Unti or

metastatic disease: if HR+, not suitable for unacceptable AEs
ET or progressed on =2 1 ET \ cTt Oﬂnznaéd?;WC'eS
(N = 302) (n=

*If platinum-based therapy, pt could not have experienced progression on tx in advanced setting or =2 12 mos since (neo)adjuvant tx.
"Physician’s choice of: capecitabine 2500 mg/m? PO Days 1-14; vinorelbine 30 mg/m? IV Days 1, 8; or eribulin 1.4 mg/m? IV Days 1, 8.

* Primary endpoint: PFS per RECIST 1.1 (BICR)

= Secondary endpoints: time to second progression/death, OS, ORR, safety, tolerability, global
HRQoL
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A Patients with Stage Il to I11A Disease 5 tg :
1.0 o
0.9 -
T; 0 M UNIVERSITA
T 7 : DI TORINO
a 074 : Placebo
§ .61 5-Yr Overall Survival :
O 054 (95% Cl) i
et :
5 | i
> 0.4 percent '
% 0.3 Osimertinib 85 (79-89) !
8 oo Placebo 73 (66-78) :
a_o- ) Hazard ratio for death, 0.49 (95.03% Cl, 0.33-0.73) ]
0.1 P<0.001 H
0'0 T T T T T T T T T : T T T T 1
0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90
Months since Randomization
No. at Risk
Osimertinib 233 229 224 224 221 214 208 205 200 170 115 69 33 9 0
Placebo 237 232 226 221 210 202 190 182 171 138 94 53 25 8 2 0

B Patients with Stage IB to I11A Disease
1.0+

. 0o M

© 1

2 0.8 !

< i

a 0.74 X Placebo

T 06 . :

g 5-Yr Overall Survival :

O 054 (95% CI) !

[l |

3 i

> 0.4 percent !

2 034 Osimertinib 88 (83-91)

S8 024 Placebo 78 (73-82) !

g ’ Hazard ratio for death, 0.49 (95.03% Cl, 0.34-0.70) .

0.14 P<0.001 !
0'0 T T T T T T T T T : T T T T 1
0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90
Months since Randomization

No. at Risk
Osimertinib 339 332 325 324 319 311 304 301 294 252 176 108 50 15 0
Placebo 343 338 332 326 314 304 290 281 267 223 164 97 44 17 3 0

Tsuboi M, et al; ADAURA Investigators. Overall Survival with Osimertinib in Resected EGFR-Mutated NSCLC.
N Engl J Med. 2023 Jul 13;389(2):137-147.
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Table S4. Summary of Subsequent Anticancer Treatments* Received in the Overall

Population
Osimertinib Placebo UNIVERSITA
DI TORINO
number of patients (percent)
All patients N = 339 N =343

Patients who received subsequent
) n=76(22) n =184 (54)
anticancer treatment*

EGFR-TKIs' 58 (76 162 (88

Osimertinib 79 (43)

Afatinib 7(9) 30 (16)
Erlotinib 6 (8) 24 (13)
Icotinib 2(3) 15 (8)
Aumolertinib Mesilate 1(1) 1(1)
Aumolertinib 0 1(1)
Dacomitinib 0 1(1)
Other EGFR-TKI 0 1(1)
Epitinib 0 1(1)
Furmonertinib 0 1(1)
Chemotherapy
Platinum compounds’ 20 (26) 43 (23)

Tsuboi M, et al; ADAURA Investigators. Overall Survival with Osimertinib in Resected EGFR-Mutated NSCLC.
N Engl J Med. 2023 Jul 13;389(2):137-147.
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Subsequent use of anticancer treatment in all the patients was 22% in the osimertinib group and
54% in the placebo group. The most common subsequent treatment in both groups was EGFR-
TKIs (>75% of those who received subsequent treatment), most frequently osimertinib. A
protocol amendment that allowed eligible patients to receive open-label osimertinib at
recurrence was implemented after the primary analysis. The timing of this amendment, together
with local practice, may have affected the frequency of osimertinib use as subsequent treatment.

Data regarding the effect of subsequent osimertinib treatment on overall survival in the ADAURA

trial are not available. Therefore, we cannot determine how subsequent osimertinib treatment in
the post-recurrence context might have contributed to overall survival in the placebo group,
although it is possible that this could have reduced the difference in overall survival seen between

the osimertinib and placebo groups.

Tsuboi M, et al; ADAURA Investigators. Overall Survival with Osimertinib in Resected EGFR-Mutated NSCLC.
N Engl J Med. 2023 Jul 13;389(2):137-147.
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CORRESPONDENCE

Osimertinib in Resected EGFR-Mutated NSCLC e

October 5, 2023
N Engl ] Med 2023; 389:1341-1342

TO THE EDITOR
DOI: 10.1056/NE]Mc2309385

The results of the final analysis of the ADAURA trial, reported by Tsuboi et al. (July 13 issue),! show a Metrics

relevant benefit in overall survival among patients with resected non—small-cell lung cancer (NSCLC)

with epidermal growth factor receptor (EGFR) mutation who received adjuvant osimertinib. Itis Related Articles

disappointing that less than half of the patients in the control group who had a relapse actually received

osimertinib as the first subsequent treatment. The authors explain that this was due to the double-blind ORIGINAL ARTICLE JUL 13, 2023

design, because the amendment allowing open-label osimertinib was implemented only after the Overall Survival with Osimertinib in Resected EGFR-
Mutated NSCLC

primary analysis. Thus, many patients in the control (placebo) group were deprived of the most

effective treatment for relapsed disease. The authors state that the use of osimertinib in some patients M. Tsubot and Others

in the control group “could have reduced the difference in overall survival seen between the osimertinib

and placebo groups.” To be honest, the reasoning should be reversed, and this might have increased the @FJM
difference in overall survival favoring the experimental group. Adequacy of the control group can be a CareerCenter

problem not only when the treatment chosen as the comparator is not the reference standard? but also

when subsequent lines of therapy are not effective. PHYSICIAN JOBS NOVEMBER 23, 2023

Massimo D1 Maio, M.D. Obstetrics & Gynecology Flemington, New Jersey

University of Turin, Turin, Italy OB/GYN Hospitalist in Flemington, NJ - Sign-On Bonus
Available, No On-Call, Work-Life Balance!

massimo.dimaio@unito.it
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Panel 1: Problems that might limit interpretation of
randomised controlled trials

Some randomised controlled trials might:
« Ask questions of commercial rather than clinical interest

Fail to assess or inadequately assess health-related quality
of life or patient-reported outcomes even though the
goals of treatment are palliative

- Show statistically significant but clinically irrelevant results

- Beanalysed and reported prematurely

- Underestimate the toxicity of new treatments

- Besubjectto biased reporting, both in the primary
publication and by the media

« Select patients who do not represent those seen in
everyday practice

lan Tannock et al, .
Relevance of randomised controlled trials in oncology, 04-05 Aprlle
Lancet Oncology 2016; 16: €560-567 2024 Padova
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The European

Multidisciplinary Cancer Congress UNIVERSITA
DI TORINO

Integrating basic & translational science,

surgery, radiotherapy, medical oncology & care

STOCKHOLM, 23-27 SEPTEMBER 2011

Debate: This House Believes That Overall Survival is the Only Endpoint for Drug Approval
Stockholm, 27 September 2011

Overall survival is NOT the only
endpoint for drug approval

Massimo Di Maio, MD
Medical oncologist
Clinical Trials Unit
Q)
National Cancer Institute, Napoli, Iltaly
dimaiomax@libero.it
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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:

* freatment effect is sufficiently large

* not only instrumental but clinical benefit

@blub iﬂf“ﬁ 04-05 Aprile
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Biased Evaluation in Cancer Drug Trials—
How Use of Progression-Free Survival as the Primary

End Point Can Mislead

The goal of amy cancer treatment is to improve the du-
ration andor quality of patient survival. Inrecent years,
only approximately 50% of the anticancer drugs ap-
proved by the Food and Dineg Administration (FDA) and
the European Meadicines Agency (EMA} have bean
showmn to improve owverall survival (05) andfor a vali-
dated measure of quality of life (Col). Most contempo-
rany Andomized cliniczl trials evahsting anticancer drugs
use progression-free survival (PFS) as the primary end
point.” Both the FOA and EMA accept a significant im-
provemant in PFS for the registration of drugs for mast
types of cancer, although PF5 = raredy a surmogate for 05,
Designating PF5 instead of 05 as the primany end point
may provide results more quickhy: tumaors progress be-
fore patients die, so “events” ocour eardier, but the re-
duction instudy time i usually modest * For many new
drugs that have been shown to improve PFS, subse-
guent analysis has demonstrated no improvement in 05
or Qol, but these drugs are rarely withdrawn from the
market.

Important guestions for dinicians interpreting trials
with PF5 as the primary end point include: (1) Can im-

gression-free disease to those at risk becomes a bizsad
estimator, and the intention-to-treat prindple is lost. The:
Figure illustrates how informative censoring can pro-
duce an artfactus] difference betwean Kaplan-Meier PFS
curves favoring the exparimental group. In the Figure,
&, the PFS curves are generated for a hypothetical clini-
cal trial comparing the addition of an ineffective but
nontoxic dneg, or placeba, to standard therapy. Infor-
mative censoring did not ocour in this hypothetical trial,
and the PFS curves for the 2 groups are similar. In the
Figura, B, the ineffactive drug is hypothetically mod-
eled toindude toxicity such that 34 of 160 patients (21%:)
in the experimental group were censored before docu-
menting progression. In this ilustrative example, the cen-
soring leads to a saparation of the curves, with an ap-
parent hazard ratio (HR) of 071 (95% C1, 061-0.82) in
favorof the experimental treatment. Failure to account
for informative censoring leads to bias and could even
lead to the registration of an ineffective but toxic drug.

That uneven dropout rates can influence whether
differences in PF5 predict improvement in 05 is illus-
trated by trials for women with estrogen receptor-

Tannock IF, Pond GR, Booth CM. Biased Evaluation in Cancer Drug Trials—How Use of Progression-Free Survival as the
Primary End Point Can Mislead. JAMA Oncol. Published online March 10, 2022. doi:10.1001/jamaoncol.2021.8206

b breast
lub Journal
Club
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Figure. Kaplan-Meier Progression-Free Survival Plots for a Hypothetical Randomized Clinical Trial Comparing
an Experimental Drug and a Placebo Added to Standard Treatment

UNIVERSITA
DI TORINO
E No censoring E Informative censoring
1 .0—1& 1.0 _K
= " HR, 0.97 (95% CI, 0.85-1.11) = HR, 0.71 (95% Cl, 0.61-0.82)
o 0.8 o 0.8
= =
= v = v
= =
g5 06 g5 "
g ﬁ g ﬁ Experimental drug
T & 0.4 S & 0.4
E 2 Experimental drug ==
= 0 = 0
= Placebo + Placebo
a2 0.2 2 0.2
= =
(=T T (=T
0 T T T T T 1 0 T T T T I_I_ 1
] 6 12 18 24 30 36 ] 6 12 18 24 30 36
Time, mo Time, mo
No. at risk No. at risk
Experimental drug 160 60 32 14 5 2 0 Experimentaldrug 160 60 32 14 5 2 0
Placebo 160 59 25 11 6 5 0 Placebo 160 59 25 11 6 5 0
A, The experimental drug is ineffective but nontoxic, and there is no censoring (censoring was modeled to occur within 6 months of randomization and 2 to 3
with 115 of 160 and 118 of 160 progression events in the experimental and weeks before progression). With this change, progression events are recorded
control groups, respectively. The hazard ratio (HR) is 0.97 (95% Cl, 0.85-1.11), for only 81 patients in the experimental group but for 118 patients in the control
indicating (appropriately) no benefit. B, The experimental drug is ineffective but ~ group. The apparent median progression-free survival increases from 5.8 to 9.3
toxic, so informative censoring occurs. In the experimental group, 34 patients months for the experimental group, and the apparent HR is 0.71(95% Cl,

(21% of total) withdraw from the trial before tumor progression is documented 0.61-0.82).

Tannock IF, Pond GR, Booth CM. Biased Evaluation in Cancer Drug Trials—How Use of Progression-Free Survival as the
Primary End Point Can Mislead. JAMA Oncol. Published online March 10, 2022. doi:10.1001/jamaoncol.2021.8206
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Some randomised controlled trials might:

« Ask questions of commercial rather than clinical interest

- Be based on inadequate preclinical and early clinical studies

- Use surrogate endpoints that do not reflect patient
benefit (ie, duration or quality of survival
Fail to assess or inadequately assess health-related quality
of life or patient-reported outcomes even though the
goals of treatment are palliative

. ow statistically significant but clinically irrelevant results

- Beanalysed and reported prematurely

- Underestimate the toxicity of new treatments

- Besubjectto biased reporting, both in the primary
publication and by the media

« Select patients who do not represent those seen in
everyday practice

breast lan Tannock et al, _ .
}gtlub %ﬁ?gl Relevance of randomised controlled trials in oncology, 04-05 Ap I lle
! Lancet Oncology 2016; 16: €560-567 2024 Padova
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Underrating and underreporting

DI TORINO

of QoL and PROs in oncology

2012-2016
* 446 phase lll trials
* 47.1% QoL not included among endpoints

» 38.1% QoL results collected but not presented in primary publications
Marandino et al, Ann Oncol 2018

e 04-05 Aprile
}gbh]b %ﬂ”b | 2024 Padova

L’IMPORTANZA DELLA RICERCA




Underrating and underreporting
of QoL and PROs in oncology DI ToRNo

2012-2016
* 446 phase lll trials
* 47.1% QoL not included among endpoints

» 38.1% QoL results collected but not presented in primary publications
Marandino et al, Ann Oncol 2018

2017-2021 Fig.1 Inclusion of QoL among study endpoints
2012-2016 2017-2021
388 phase lll trials
."l"es
. MNo

Marandino et al, BMJ Oncology 2023;2:e000021

g
breas - 1 ' \ '“
gblub {;?Ef)mﬁ 04 05 Apl‘ lle A X
2024 Padova N
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Underrating and underreporting
of QoL and PROs in oncology DI ToRNo

2012-2016
* 446 phase lll trials
* 47.1% QoL not included among endpoints

» 38.1% QoL results collected but not presented in primary publications
Marandino et al, Ann Oncol 2018

2017-2021 Fig.1 Inclusion of QoL among study endpoints Fig.2 QoL results in primary study publication
2012-2016 2017-2021 2012-2016 2017-2021

388 phase lll trials
‘ .‘I"es
. No

Marandino et al, BMJ Oncology 2023;2:e000021

P 04-05 Aprile
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QoL results in primary publication

Inclusion of QoL Studies with QoL _ UNIVERSITA
among endpoints among endpoints All studies DI TORINO
| OR(95%C1) p | OR{95%Cl)  p | OR[95%C1) | p
er'o iop 1_20:? . 5 1.01 {0.70-1.45) | 0.57 ) 091 (0.58-1.45) | 0.53 ,-‘-1 0.53 (0.851.22) | 0.68

Intermediate
vs low
Impact factor . 0.013

4.13 [2.59-6.56) 0.37 (0.19-0.75) 1.44 (0.50-2.28)

1.23 {0.80-1.50) 0.44 (0.22-0.90) 0.81 {0.51-1.28)

High

Mas king 1.18 (0.80-1.74) 0.39 1.53 (0.96-2.40) |0.083 1.52 (1.07-2.18) | 0.0

vs open label

Non inferiority

Study design vs superiority

Setting of Advanced

; 2.20 {1.48-3.26) <0.001
disease vs early

1.60 [1.07-2.39) | 0.023

Industry-sponsored

. 1.48 (1.04-2.147) 0.045 )—‘—1 1.0 (0.55-1.68) | 0.58
vs academic
|——‘—|

,_._|
- it i T reeezs on —p— 157 (108325 003
A re
Ad s
,_’_|
-
lo-

Sponsor 1.15 (0.81-1.75) | 0.37

Gl

1.09 {0.68-1.77)
vs breast 21 !

-

1.76 (0.95-3.25) H 1.47 (0.85-2.43)
0.083 0.014

2.43 (1.38-4.27)

1.57 (0.82-3.00) |—’—< 1.80 (1.05-3.09)

Type of tumor 0.05
GU

2.33 (1.28-4.25
vs breast ( J

1.38 (0.95-3.34)

Other
vs breast

Hormonal therapy vs .
chemo

Type of Target therapy
treatment vz chemo

|

0.72 {0.38-1.44) —

1.34 {0.82-2.19) >—‘—< 2.39 (1.25-4.44) 2.08 (1.26-3.44)

1.38 (0.55-3.47) 1.08 (0.532.11)
|—’—| >—’—| 1.12 (0.64-1.54) <0.001 1.1 (0.74-1.67) | 0.035
Immunatherapy vs ,_’_| 2.16 {1.15-4.05) ._’_1 0.37 (0.19-0.73) ;—’—1

chemo

1.08 (0.72-161) 0.046

0.54 {0.30-0.95)
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QoL results in primary publication

UNIVERSITA
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Inclusion of QoL
among endpoints

Studies with QoL

among endpoints Al studies

| OR [953C1) p | OR [95%C1) p | OR [95%C1) P
Year of 2017-2021 p - - . -
1.01 {0.70-1.45%  0.57T 0.51 {0.58-1.45) | 0.5 [ {0.85-1.32) | 0B
publication  vs 2012.2016 »—‘—1 01 {0.70-1.45) 0.5 >—‘—< 0.91 (0.58-1.45) 0.53 »—‘—1 0.52 (0.65-1.32) | 0.8
Intermediate -
‘—4 1.23 {0.80-1.50) |—.—| 0.44 (0.22-0.90] »—. 0.81 {0.51-1.28)
vs low H 23 50) [ ] — i 28}
Impact factor <0004 0.02 0.013
High »—‘ 413 [2.59-6.56) |—’—| 0.37 (0.13-0.75) »——’—4 1.44 (0.50-2 28}
Vs low
Masking Blinded |-‘—< 1.18 (0.80-1.74) 0.39 —’—| 1.53 (0.98-2.40) | 0.082 >-’—| 1.52 (1.07-2.18) | 0.021
vs open label
- Non inferiority 1 an i &7 ot | o
Studydesign o 1.86 (1.06-3.28) 0.032 — 40 (0.67-2.34) 037 |—’—| 1.87 (1.08-3.25) 0.026
Seftingof  Advanced |—‘—< 2.30 [1.48-3.26) 0.87 »—’—4 1.60 (1.07-2.39) | 0.023
disease vs early
e o - o 1.15 0.81-1.75) | 0.37
vs academic R A0 E-1TH | 0
Lung oo e
L 2867 1.57 (0.52-3.00) .
vs breast r—’—| 55 {0.90-2.67) |——‘—| 5T (0.52-3.00) |—’—< 1.80 (1.05-3.09)
Gl e e ara om .
1.05 (088177 1.76 [0.55-3 29, 1.47 § 7 47
vs breast I—’—i 09 (0.68-1.77) r—.—i 76 (0.95-3.28) |——’—| (47 (0.85-2.43)
Type of tumor 0.05 0.083 0.014
GU 1 9B (0 95 od)
ve breast ’_' 2.33 (1.28-4.23) —‘—| 5B (0.55-3.54) »—’—| 2.43 [1.38-4.27)
Other |—-’—< 34 {0.82-2.15) >—‘—< 2.39 (1.23-4.44) |—.—< 2.08 (1.26-3.44)
vs breast
Hormonal therapy vs A TR A P — . E R RS f
chemo ;—.——| 0.72 {0.36-1.44) |—-’—< (38 (0.56-3 4T) .05 (D532 11)
Type of Target therapy . P P -
treatment  wo i 4 08 [0.T2-181) 0.046 —p— 12 (0.54-1.84) <0.004 [0.74-167) | 0.035
Immunotherapy vs
216 (1.15-4.05] 0.37 (0.19-0.73] 0.54 (0.30-0.95]
chemo l—’—| | ) l—‘—w [ ) r—.—w [ }
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QoL results in primary publication

Inclusion of QoL Studies with QoL All studies UII\IIVERSITA
among endpoints among endpoints DI TORINO
| OR [955%C1) p | OR[95%C)  p | OR [95356C1) p
Ezilrig;tion 32121_123?21015 *“‘ 1.01{0.70-1.45) | 0.87 *‘ﬂ 051 (085145 052 ,-‘ﬂ 0.93 (0.65-1.32) | 0.68
Intermediate P - R
Vs low iy 23 {0.80-1.90) . 0.44 (0.22-0.90) = = 0.81 (0.51-1.28)
Impact factor - <0004 0.02 0.013
E:ﬂﬂw ’—‘ 4.13 (2.59-6.56) l—’—i 0.37 (0.13-0.75) |——’—< 1.44 [0.50-2.28)

Blinded
vs open label

Study design Non inferiority »—‘—| 1.86 (1.06-3.28) 0.032 |—-‘—< 1.40 (0.67-2.54) | 0.37

Mas king 1.18 (0.80-1.74) 0.39 1.53 (0.96-2.40) |0.083 1.52 (1.07-2.18) | 0.0

. 1.87 (1.08-3.25) | 0.026
vs superiority

Setting of Advanced

Industry-sponsored
vs academic

Sponsor

1.48 (1.04-2.47) 1.19 (0.81-1.75) | 0.37

1.80 (1.05-3.09)

2.20 (1.48-3.26) <0.00 1.05 (0.62-1.78) | 0.87 »—’—1 1.60 (1.07-2.39) | 0.023

vs breast T o
Gl 1.09 (0.88-1.77) r—.—| 1.78 (0.95-3.29) H 1.47 (0.83-2.47)
vs breast
Type of tumor 0.05 0.083 0.014
GU 4 opl iy GeoT G
vs breast ;—’—| 7.33 [1.28-4.25) —‘—| 58 (0.55-3.54) »—’—1 2.43 (1.38-4.27)
Other |—-’—< 1.24 (0.82-2.15) >—‘—< 2.39 (1.29-4.44) |—.—< 2.08 (1.26-3.44)
vs breast
Hormonal therapy vs . - 0.72 {0.25-1.44) . — 1.38 (0.55-3 47) 1.05 {0.63-2.11)
chemo
Type of Target therapy . ] ot A ’ 12 (D.BAt B 111 16
treatment ve chemo (08 {0.T2-1.81) 0.046 A2 (0.64-1.54) <0.0MH 11 {0.74-1.67) | 0.035
Immunotherapy vs ._’_| 216 [1.15-4.05) ._’_1 037 (0.19-0.73) ,—’—1 0.54 {0.30-0.95)
chemo
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Associazione tra endpoint: OS, PFS, QoL s.

DI TORINO

Studi positivi Studi positivi
con endpoint primario OS con endpoint primario PFS

. QoL non disponibile
. QoL peggiore
. QoL non differente

. QoL migliore

gtl b Ly Paratore C, Schiavone R, ..., Di Maio M 04-05 Aprile
U & (unpublished data) 2024 Padova
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Systematic review of adoption, reporting and impact of health-related updais
quality of life in phase III non-inferiority trials of systemic
oncology treatments

Sara Notarnicola™', Lucrezia Zumstein ™', Jessica Paparo ™', Laura Marandino ™7,
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Trials demonstrating non-inferiority of the experimental arm (n=74)

UNIVERSITA
A. QoL included B. QoL results available C. QoL results supporting G

among endpoints in primary publication experimental treatment

HYes mNo HYes ENo EYes mNo
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Trials demonstrating non-inferiority of the experimental arm (n=74)

UNIVERSITA
A. QoL included B. QoL results available C. QoL results supporting G RaRNG

among endpoints in primary publication experimental treatment

HYes mNo HYes ENo EYes mNo

Trials testing the non-inferiority of different drugs, demonstrating non-inferiority of the experimental arm (n=55)

D. QoL included E. QoL results available F. QoL results supporting
among endpoints in primary publication experimental treatment

HYes HNo HYes ENo HYes HNo

gtlub ﬁff?jj Notarnicola S et al. 04-05 Aprile
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Validity of results

External validity
Are the results applicable to the real world?

Internal validity

Is the research conducted
correctly?

ljth]b by 04-05 Aprile
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Panel 1: Problems that might limit interpretation of

UNIVERSITA

randomised controlled trials D1 TORIND

Some randomised controlled trials might:

- Ask questions of commercial ratherthan clinical interest

- Be based on inadequate preclinical and early clinical studies

« Use surrogate endpoints that do not reflect patient
benefit (ie, duration or quality of survival)

 Fail to assess or inadequately assess health-related quality
of life or patient-reported outcomes even though the
goals of treatment are palliative

- Show statistically significant but clinically irrelevant results
- Beanalysed and reported prematurely

- Underestimate the toxicity of new treatments

- Besubjectto biased reporting, both in the primary

breast lan Tannock et al, _ .
gtlUb Jodfiol Relevance of randomised controlled trials in oncology, 04-05 Ap rile
Lancet Oncology 2016; 16: €560-567 2024 Padova
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FDA analysis of Investigational New

Drug Applications in 2015

e ~290 commercial IND submissions from 2015

4% included pediatric patients
60% required ECOG Performance status of 0-1

77% excluded known, active or symptomatic CNS or brain
metastases (47% allowed treated or stable brain metastases)

84% excluded patients with known or active HIV (with only 2%
allowing patients to enroll with adequate CD4 counts)

74% excluded patients with history (or current) cardiovascular
disease or risk (including angina pectoris, uncontrolled HTN, M,
CHF, arrhythmia)

Jinetal. JCO 2017

g breast
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Variances in populations UNIVERSITA
DI TORINO

utilizing technology
versus the populations
studied

The cone of evidence development is changing!

= Differing age groups (elderly,
pediatrics)

* Race, ethnicity & gender
variances

= Unstudied co-morbid

Populations Studied conditions

Utilization

= Differing concomitant drugs
(including OTC)

= Lifestyle variances including
smoking, dietary habits

= Differences in disease
severity

= Varying levels of compliance

Phases I-Ill Post-approval Research

HealthCere

ljbh]b i 04-05 Aprile
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ncologist

Real-World Evidence in Oncology: Opportunities and Limitations

Massimo Di Maio,® FRANCESCO PERRDNE,b PierFrANCO CONTES

*Department of Oncology, University of Turin; Ordine Mauriziano Hospital, Torino, Iltaly; BClinical Trial Unit, National Cancer Institute,
IRCCS Fondazione Pascale, Napoli, Italy; “Department of Surgery, Oncology and Gastroenterology, University of Padova and Oncologia
Medica 2, Istituto Oncologico Veneto, |.R.C.C.S., Padova, Italy

Disclosures of potential conflicts of interest may be found at the end of this article.

Key Words. Real-world evidence e Clinical trials ® Cancer treatments

ﬂraditionallv, randomized controlled clinical trials (RCTs) have and treat in daily clinical practice [4, 5]. This is due to stringent

been considered the highest level of evidence to define the eligibility criteria, such as good performance status and absence
efficacy of treatments, before their adoption in clinical prac- of clinically relevant concomitant diseases. For instance, the
tice. However, in oncology, like in other fields of medicine, the analysis of the Investigational New Drugs applications submit-
analysis of real-world evidence (RWE) to answer clinical and ted in 2015 to the U.S. Food and Drug Administration, for

bfeQST _ °
]gth]b Jeumol Di Maio, Perrone, Conte. The Oncologist 2020 04-05 Aprile
2024 Padova
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ES M 0 An ESMO study reveals that poor quality of real-
world data from oncology studies is still an

DI TORINO

d a I Iv Targeted Therapy Therapy  Clinical Research  Cancer Research  ESMO Congress 2023

REPORTER

https://dailyreporter.esmo.org/
esmo-congress-2023/digital-
oncology/an-esmo-study-
reveals-that-poor-quality-of-
real-world-data-from-oncology-

o W

ESMO Congress 2023 taking place in Madrid, gp_ain {20-24 October)

studies-is-still-an-issue Scarcity of prospective data was reported as well as a limited use of real-world

evidence as definitive evidence to regulatory approval decisions of targeted
therapies in Europe

IJEIUb i 04-05 Aprile

2024 Padova
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European Journal of Cancer 155 (2021) 136—144

Available online at www.sciencedirect.com

ScienceDirect

journal homepage: www.ejcancer.com

Origmal Research

Real-world outcomes associated with new cancer medicines @

Check for

approved by the Food and Drug Administration and —
European Medicines Agency: A retrospective cohort study

Jemma M. Boyle ', Gemma Hegarty ™', Christopher Frampton .
Elizabeth Harvey-Jones “, Joanna Dodkins ¢, Katharina Beyer °,
=

Gincy George °, Richard Sullivan af Christopher Booth &2
A_]dy Aggarwal a,d,f, 2
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Table 1
Characteristics of the RWD studies (n = 293 for 45 drug indications)

identified for FDA and EMA approved indications, including RWD UNIVERSITA
studies included in the survival analyses (n = 224 for 37 drug DI TORINO
indications).
Observational Observational
RWD Studies RWD studies
included in
survival
analyses
No. %o No. %o
Country
Italy 52 17.7 44 19.6
Japan 30 10.2 22 9.8
China 28 9.6 22 9.8
USA 26 8.9 16 7.1
France 22 7.5 18 8.0
Spain 15 5.1 12 5.4
Canada 14 4.8 9 4.0
South Korea 13 4.4 12 5.4
UK 8 2.7 6 2.7
Netherlands S 2.7 8 3.6
Poland 7 24 5 2.2
Multi-country 14 4.8 9 4.0
Other individual country 56 19.1 41 18.3
Study Type
Prospective 50 17.1 39 17.4
Retrospective 242 82.6 184 82.1
Unknown 1 0-3 1 0-4
Multicentre
Yes 180 61.4 135 60.3
No 112 38.2 88 393

Unknown | 0-3 | 0-4

gbh]b breos 04-05 Aprile
Club Boyle et al, European Journal of Cancer 2021; 153:136-144 2024 Padova
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J.M. Boyle et al. | European Journal of Cancer 155 (2021) 136—144
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Fig. 1. Histogram of the distribution of total scores for RWD studies appraised using the Newcastle Ottawa Scale.
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Le analisi di sottogruppo:

UNIVERSITA

Medicina di precisione o tortura dei dati? e

B Subgroup Analyses

Median Overall Survival P Value for

Subgroup No. of Patients (%) Hazard Ratio for Death (95% CI) (95% CI) Interaction

Palbociclib+ Placebo+
fulvestrant fulvestrant
mo

All patients i
Stratified analysis 521 (100) ——] 0.81 (0.64-1.03) 34.9 (28.8-40.0) 28.0 (23.6-34.6)

. Ur!f'tr'?.;iftkd ama}lysis.h : 521 (100) [ | 0.79 (0.63-1.00) 34.9 (28.8-40.0) 28.0 (23.6-34.6) oLz

ensitivity to previous hormona | .
therapy |
Yes 410 (79) = 72 (0.55-0.94) 39.7 (34.8-45.7) 29.7 (23.8-37.9)
S‘tNof etatic di 111 (21) ——q 14 (0.71-1.84) 20.2 (17.2-26.4) 26.2 (17.5-31.8) 044
ite of metastatic disease i .
Visceral 311 (60) —] 85 (0.64-1.13) 27.6 (24.4-31.2) 24.7 (20.8-31.8)

. I'Vorwiscei'alt et study ent 210 (40) I—I—‘—: ] 69 (0.46-1.04) 46.9 (39.3-NE) 35.4 (24.6-NE) 025
enopausal status at study entry .
Postmenopausal 413 (79) —=—] 0.73 (0.57-0.95) 34.8 (28.8-40.1) 27.1 (22.8-32.1)
Premenopausal or perimenopausal 108 (21) —f— 1.07 (0.61-1.86) 38.0 (24.4-NE) 38.0 (22.2-NE)

Age | 0.04
<65 yr 392 (75) = 0.91 (0.70-1.20) 31.4 (27.4-39.3) 29.7 (24.0-38.0)
=65 yr 129 (25) I—I—‘ 0.52 (0.33-0.82) 39.7 (30.7-47.0) 23.8 (20.0-33.8)

Race or ethnic group | 0.38
White 385 (74) —m— 0.78 (0.60-1.01) 31.7 (27.6-38.9) 26.2 (21.4-32.1)

Asian 105 (20) ) H—ll—| 1.04 (0.57-1.93) 43.7 (28.8—-NE) 41.7 (29.7-NE)

. Black or othert ot 29 (6) | ‘ | 0.47 (0.16-1.32) 37.3 (23.83—-NE) 19.7 (4.4-NE) 070
ormone-receptor status | .
ER-positive and PR-positive 351 (67) —a—] 0.77 (0.57-1.03) 39.3 (32.0-45.7) 31.8 (24.0-39.1)

D_ERrpo?itive. atnd PlR—negative 142 (27) = 0.86 (0.56-1.32) 27.6 (22.0-38.9) 24.3 (17.5-37.5) 008
isease-free interva i I
<24 mo 62 (12) F——8— 1.31 (0.71-2.44) 19.9 (15.6-27.6) 20.3 (9.3-42.2)

. >24 moh " 292 (56) |—I—‘—|; 0.70 (0.52-0.96) 39.3 (31.7-44.5) 29.5 (22.8-38.1) 066

revious chemotherapy I
Neoadjuvant or adjuvant 214 (41) I—I:——| 0.81 (0.56-1.17) 36.6 (28.9-42.3) 27.4 (22.2-39.5)
treatment only |
Treatment for metastatic disease 177 (34) —=— 0.91 (0.63-1.32) 25.6 (21.4-30.1) 26.2 (20.0-37.5)
. None | o ; 130 (25) P 0.68 (0.41-1.15) 46.2 (36.5-NE) 29.7 (22.3-NE) 088
revious lines of therapy for i .
metastatic disease |
114 (22) | e | 0.70 (0.43-1.14) 36.1 (27.6-43.7) 24.7 (19.5-34.6)
1 225 (43) —= 0.86 (0.60-1.22) 38.0 (27.7-46.5) 33.8 (23.5-41.4)
2 131 (25) ] 0.76 (0.48-1.22) 30.0 (23.0-40.1) 24.3 (20.0-29.7)
ESE?[ ) 51 (10) |—I—v—: —] 0.64 (0.29-1.40) 34.8 (26.1-NE) 27.1 (5.3-NE) 060
mutation status i .
Positive 106 (20) —= 0.69 (0.43-1.12) 35.6 (23.6—-42.0) 24.6 (19.7-33.0)
Negative 289 (55) |—‘vI——| 0.85 (0.61-1.19) 36.5 (28.0-43.1) 31.8 (22.8-39.1)

PIK3CA mutation status I 0.64
Positive 133 (26 e 0.74 (0.48-1.14) 28.6 (25.3-39.3) 22.2 (15.7-29.5
Negative 262 (50 —— 0.84 (0.59-1.18) 38.8 (28.9-44.5) 33.0 (24.3-41.6

T T T —
0.25 05 075 1.0 1.5 2.0 2.5

-

Palbociclib+Fulvestrant  Placebo+Fulvestrant
Better Better
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A che servono le analisi di sottogruppo?

* [n uno studio con risultato complessivo positivo:

* |l risultato € omogeneo in tutti i sottogruppi o ci sono alcuni pazienti che
sembrano avere un beneficio minore?

* [n uno studio con risultato complessivo negativo:

 Ci sono sottogruppi che sembrano beneficiarsi del trattamento
sperimentale?

gbh]b })ml 04-05 Aprile

2024 Padova
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Subgroup analyses in randomized phase lll trials

UNIVERSITA

of systemic treatments in advanced solid tumours:
a systematic review of trials published between 2017 and 2020

Inclusion criteria

Phase Il trials
First publication Jan 2017 — Dec 2020
Adult patients with solid tumors

Locally advanced / metastatic cancer
« Systemic treatments
 Full publication in English

bfe(lST

IJEIUb ol Paratore, Zichi et al. ESMO Open 2022 Dec;7(6):100593, 04-05 Aprile
2024 Padova
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Subgroup analyses in randomized phase lll trials

of systemic treatments in advanced solid tumours: Mol

DI TORINO

a systematic review of trials published between 2017 and 2020

Subgroup analysis (n=253 publications)

36 (14.2%)

mYes
m No

breas 3
gbh]b e Paratore, Zichi et al, ESMO Open 2022 Dec:7(6):100593. 04-05 Aprile
Club
2024 Padova
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Subgroup analyses in randomized phase lll trials

of systemic treatments in advanced solid tumours: UNIVERSITA

DI TORINO

a systematic review of trials published between 2017 and 2020

Number of Number of
variables subgroups
Forest plot of primary endpoint
Median 9 19
Range (3-19) (6 —78)
Forest plot of secondary endpoint
Median 8.5 20
Range (1-19) (2-43)
GK:IUb it Paratore, Zichi et al, ESMO Open 2022 Dec:7(6):100593. 04-05 Aprile
2024 Padova
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UNIVERSITA

Come interpretare correttamente DI TORNG
le analisi di sottogruppo?

P value for P value for
Study 1 treatment heterogeneity
Men —— 0.001
: 0.95
£

e 04-05 Aprile
gblUb S Simes RJ et al, MJA 2004 2024 Padova
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UNIVERSITA

Come interpretare correttamente
le analisi di sottogruppo?

P value for P value for
Study 1 treatment heterogeneity
Men —— 0.001
: 0.95
£
¥

In casi come questo, NON E’ CORRETTO AFFERMARE che il trattamento
sperimentale € piu efficace negli uomini ma non nelle donne!

FE 04-05 Aprile
gbll]b Jclub l Simes RJ et al, MJA 2004 2024 Padova
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UNIVERSITA

Come interpretare correttamente DI TORNG
le analisi di sottogruppo?

P value for P value for
treatment heterogeneity

e 04-05 Aprile
gbll]b S Simes RJ et al, MJA 2004 2024 Padova
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UNIVERSITA

Come interpretare correttamente
le analisi di sottogruppo?

P value for P value for

treatment heterogeneity
Study 2
Men —n 0.001
0.20

In casi come questi, € legittimo sospettare che l'effetto del trattamento possa
essere diverso...

...ma sfortunatamente, non possiamo escludere che la differenza osservata
sia dovuta al caso!

e 04-05 Aprile
}:]bh]b i Simes RJ et al, MJA 2004 2024 Padova
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Come interpretare correttamente
le analisi di sottogruppo?

P value for P value for
Study 3 treatment heterogeneity

Men

w‘

Ll loloalal ool ly lolyl

J‘.

Women

0.5 0.75 1.0
Treatment better

Relative risk

Simes RJ et al, MJA 2004

1.5
Control better

04-05 Aprile
2024 Padova
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Come interpretare correttamente

le analisi di sottogruppo?
P value for P value for
Study 3 : treatment heterogeneity
I
Men —— 0.001
% 0.01
Women ;—!— 0.95
0.5 0.75 1.0 1.5
Treatment better Control better
Relative risk

In casi come questo, € legittimo discutere I'eterogeneita di efficacia tra
maschi e femmine.

|| test di interazione ci dice che € improbabile che la differenza sia dovuta al

Caso.
FE 04-05 Aprile
gtll]b Sop Simes RJ et al, MJA 2004 2024 Padova
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Approccio critico all’evidenza scientifica
Take home messages

« Molti (tutti?) punti cruciali dell'interpretazione e dell’analisi vanno affrontati
in fase di disegno di studio.

+ La validita del braccio di controllo (anche in termini di trattamenti ottimali
post-progressione) ha importanti implicazioni metodologiche ed etiche.

 La scelta degli endpoint dovrebbe essere orientata alla dimostrazione di
beneficio clinico.

* Nell’era dell'oncologia di precisione, le analisi di sottogruppo sono
legittime, ma vanno interpretate con cautela.

gbh]b Jcbfffa 04-05 Aprile

2024 Padova
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