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* Real-world evidence (RWE): definition and characteristics.

* RWE examples: “effectiveness” study, special/underrepresented populations,
new insight/hypothesis.

* Pitfalls of RWE, beware of selection bias.

* RWE, decision making and health technology assessment (HTA).

Rachel E. Sherman; NEJM 2016
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* Real-world evidence (RWE): definition and characteristics.

Rachel E. Sherman; NEJM 2016
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* Health care information derived from multiple sources outside traditional clinical trial settings (HER,
claims and billing data, registries).

* Complement to Traditional Trials and provides insights that are often more generalizable, addressing
limitations related to the controlled environment and selected populations (“effectiveness” vs efficacy).

* It can inform therapeutic development, quality improvement, safety surveillance, generate data on
special populations.

* Can generate valuable insights and new research hypothesis.
* Proper use of RWE requires rigorous data management and careful methodological approaches:

challenges such as selection bias, data quality concerns, and confounding factors to ensure robust,
reliable conclusions.

Rachel E. Sherman; NEJM 2016
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* Primary: data collected for a specific aim/hypothesis (mainly prospective)
» Secondary: data collected without a specific aim or for a different aim (only retrospective).
* Can be “descriptive” (cannot be generalized) or analytical (with a hypothesis and a group of interest).

e Case-control study: two existing groups differing in outcomes are identified and compared on the basis of
some supposed causal attribute.

* Cross-sectional study: involves data collection from a population, or a representative subset, at one specific
point in time.

* Longitudinal study: co-relational research study that involves repeated observations of the same variables
over long periods of time.

» Cohort study: a particular form of longitudinal study where a group of patients is closely monitored over a
span of time.
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Past Present Future

“retro” “pro”

Cross-sectional Study

Prospective Cohort Sté:dy

Retréspective Cohort Study

Case-Control Study

—>» Direction of Investigation in Time
% Start of Investigation
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* RWE examples: “effectiveness” study, special/underrepresented
populations, new insight/hypothesis.

Rachel E. Sherman; NEJM 2016
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RWE & effectiveness: the “pembro story” London

KNO024 exclusion criteria

100 Events, n HR . .
90- N (%) (95% ClI) * EGFR mutation and ALK translocations
801 o Pembrolizumab 154 103 (66.9)  0.62 * ECOG performance status of >2
. Median (95 Yo C|} Chemotherapyh 151 123 (81.5} (0.43—0.31) *
® 704 26.3 mo (183-40.4 mo) ; : * Unstable CNS metastases
= 60- .4 mo (9.4-18.3 mo) . .. . . .
E * Any medical condition requiring immune-
=S (1 1 FPTPPPTOPPTTOT P TR, - S IR . I L A T PP
=N suppressant
& a0l * Pre-existing Autoimmune Disease
20- * Steroids (pred >10 mg)
10- * Active ILD
0 . 2 e 21 30 36 a2 a8 s4 s e 12 * Life expectancy shorter than 3 months
Mo at ok Time, months e HIV/ Viral Hep / Tubercolosis
Pembrolizumab 154 121 106 89 78 73 66 62 54 51 20 0 0
Chemotherapy 151 108 80 61 48 44 35 33 28 26 13 3 0
:gfreggeglgiéosgover rate from chemotherapy to anti-PD-(L)1 therapy, 66.0% (99 patients in total crossed over to anti—-PD-[L]1 therapy: 83 patients crossed over to pembrolizumab during *Stable brain mets were allowed

the study, and 16 patients received subsequent anti—-PD-[L]1 therapy outside of crossover; patients may have received =1 subsequent anti-PD-[L]1 therapy). Data cutoff: June 1, 2020.

Brahmer JL ESMO 2020; 1. Reck M, et al. J Clin Oncol 2021; 39(21):2339-49. 2. Reck M, et al. J Clin Oncol 2019; 37(7):537-46.
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1026 patients
Real-world cohort from 34 institutions (Italy, Switzerland, UK) . 51.6% elderly (= 70 anni)

* Patients treated from Jan 2017 to Oct 2019. e 10.3% Never smokers
* 1st data lock: Feb 2020
e 2nd data lock: Set 2020 ° Poor PS: 17% PS2 e 0.4% PS3

Cancer Immunclogy, Immunotherapy (2020) 69:2209-2221 i 24 . 2 % S q U a m O U S h isto | Ogy

https://doi.org/10.1007/500262-020-02613-9

ORIGINAL ARTICLE ,-.) d 17.6% CNS mets
‘ * 31.8% Bone mets

o .
* 15.4% Liver mets
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Domenico Galetta's - Francesco Passiglia'® - Daniele Santini'” - Rossana Berardi'® - Alessandro Morabito? -

Clinicopathologic correlates of first-line pembrolizumab effectiveness
in patients with advanced NSCLC and a PD-L1 expression of = 50%
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Cortellini A, et al. Cancer Immunol Immunother 2020
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PFS 7.9 months (95%Cl: 6.9-9.5)

Progression Free Survival

RWE - Italian experience

0S 17.2 months (95%Cl: 15.3-22.3)
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Imperial College
London

Median FUP: 22.7 months

Updated study population:
974 patients

Did not experience disease progression
+296 patients

A 4
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<
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Did not received further treatments
*379 patients
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B Pembrolizumab ByPD m Switched approach

Cortellini A, et al. Cancer Immunol Immunother 2020; Cortellini A, et al. Eur J of Cancer 2021
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Dataset 1

Dataset 2

Pembro-real 5Y

39 centers

| Data Source

Pembro-real IT
34 centers

T
Y

Cases included (1063)
Pembro-real 5Y: 730
Pembro-real IT: 333

l_ __________________ _J

Patients’ selection for
treatment initiation date
(before 31 of May 2018)

Variable harmonization and

follow-up update

Eligibility

Cases included (1050)
Pembro-real 5Y: 719
Pembro-real IT: 331

I
kA

Pembro-real 5Y cohort
(1050)
Alive at 5 Years: 282
Not alive at 5 Years: 768

v

KNO024 look-alike cohort
(709)
Alive at 5 Years: 208
Not alive at 5 Years: 501

Analysis

RWE - Syears outcome

Imperial College
London

1.00
____________________ i ~~ Pembro-Real 5Y cohort 21.8 mo (95%Cl: 19.2-25.8, 805 events)
Dataset merging ! .
* Missing encounter 1 ~+ KNO024 IPD cohort 26.4 mo (95%Cl: 19.5-41.4, 103 events)
variable(s) (0) ' 075
s Duplicates (0) H
1
1

Misclassification (0)

Exclusion criteria
Dataset 1

Not applicable

Dataset 2 (n. 1026)

Centers (n.72) that did not
participate (n. 216)
Treatment start later than
317 of May 2018 (n.447)

Exclusion on data cleaning

Lost to follow-up (n. 13)

Exclusion (n. 341)

ECOG-PS unknown (n. 30
ECOG-PS 22 (n. 161)

EGFR positive NSCLC (n. 19)
EGFR status unknow (n. 141)
ALK positive (n. 6)

ALK status unknow (n. 161)
Preexisting autoimmune

disease (thyroid disorder excluded)
(n. 40)
Preexisting autoimmune

disease status unknow (n.

64)

Survival probability
g
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Cortellini A, et al. SUBMITTED
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20 20
Any grade IrAEs Any grade irAEs
first 2 years of treatment following 2 years of treatment
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Table 2. List of pre-existing avtoimmune disease and
immunosuppressant treatments

AlDs and treatments n () Spedfications
Pre-exsting AlDs B85
Thyroid disorders 51 (B0) 10 GBD, 51

hypothyroidism after
AlT

Dermatolagic 14 (15.4) 11 PSO, 2 vitiligo, 1

lichen planus
The « .. heumstdcge 10118 2PMR, 25LE 4 A%
ncologist i

Gastrointestinal/hepatic 4 (47) 3 CD, 1 PSC

Clinical Outcomes of Patients with Advanced Cancer and bleuologs 1[L2) 1A optic neurivs
Mephrologic 1({12) 1 membranous

Pre-Existing Autoimmune Diseases Treated with Anti-Programmed glomemnilanephritis
Multiple site 4(47) 1GBSandPsO,1

Death-1 Immunotherapy: A Real-World Transverse Study AR sl A, 150
weleraEer

AR

b d
Atessio CorteLuni @, Sesastiano Buti,® DaniELE SAnTING,® FaBianA PERRONE,© RAFFAELE GiusTl,® MARcELLO Tiseo,® MELIssA BERSANELLI,

Maria MicHiara,” ANTONINOD GRASSADUNIA,f Davipe Broceo,® Nicora Tlmuu,f Micuere De TUR:;l,f FEDERICA ZURATm,h Enzo VELTRl,h Clinically active Allx 5
Riccaroo Marconciny,' Francesco MaLoraio,' CarLo Garur,) Marco Russano,® Ceciuia Anest,” Tea Zeppora,” Marco Fiierm,® Dermatologic 6 (40) & P50
PaoLo MAREHFITI,e'k Anprea Bormicernl,® Gian CarLo ANTONINI CAPPELLINI,k Feperica De GALITIIS,k Maria Giuserpa VlTALE,' Rheumatologic 6 (40} 4 RA, 2 PMR
RoBerTO SABBATlNl,' SerGIo BrRacarRDA,™ Rossana Berarpl,” Sitvia Rinawol,” Marianna Tuping,® Rosa Rita Siva,® AnnaGrazia PiReppu,” Gastrointestinal 2{13.3) 2CD
Francesco Atzori,” Rita Ciary,® Biagio Riccium,® Danieta lacono,” Maria Rita Micliorino,” Antonio Rossi,® GiamMPIERO PuRsz"h Multiple site 1 (6.6) 1 srleroderma and
Kamia CANNITA,b VALERIA CIEIARELLI,t'b MariA CONCETTA FARGNOLI,t'b PaoLo Antonio AscierTo," CORRADO FicoreLLa™® AlT
Treatment of AlDs
Corticosteraids 11(73.3) apPsO,1
scleroderma and AIT,
3 RA, 2 PMR, 1CD
Other 3 [20) 1 RA, 2 PSO
immunosuppressants
Combinations 1 (6.6} 1CD

Abbreviations: AlDs, autoimmune disexes AIT, avtolmmone thy-
roiditis: CD, Crohn's disease: GBD, Graves-Basedow dissase: GBS,
Guillain-Earre syndrome; MG, myasthenia gravis; PMR, polymyalgia
rheumatica; PSC, primary sclerosing cholangitis; PSO, psoniass; RA
rheumatoid arthritis; SLE systemic lupus erythematosus.

Cortellini A, et al. Oncologist 2019
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A irAEs of any grade
Variabla () Adjusted OR 95% C1
Inactive AIDS [no v, yiss) - 2.5 1.5-4.3
Active AIDs [no ws. yes)| = 4.3 1.3-13.8
Frlmar\ltumﬂr{NHL{ vi. melanoma) . 13 0.5-2.4
irAEs of any grade—univariate analysis Primary tumer (NSCLE vs. kidney) -— Ls 0.5-18
Variable (comparator) Events ratio Incidence (95% Cl) pualue o e - 0s teas
Overall 322/751 42,9 (38.3-47.8) O . .
Pre-existing AlDs —— A — T —T— Ty
i i 10 180
Yes 56/85 65.9 (49.7-85.5) <0001 Adjusted OR (95% CI)
No 266/666 39.9 (35.2-45.0) B G3/G4 irAEs
Varlabla [ Ao justed OR 95% Cl
Inactive AID (No AlDs) 45/70 64.3 (46.8-86.0) 0001
Active AID (No AIDs) 11/15 73.3 (44.9-92.2)° 04 | [recte o ine e vesd —— o paed
Bective BIDE [no ve. yes) - ir 0479
Primary tumor {NSCLE ve. melanomal L - 16 0.8-51
Primary tumor {NSCLE ve. kidney) —_——— o7 0.3-1.8
Treatmient line [nonfirst vs. first) =T o7 0.4-1.3
A I

Adjusted OR (95% CI)

Figure 2. Multivariate analyses. (A): Immune-related adverse events of any grade: forest-plot graph with adjusted odds ratios. (B):
Grade 3/4 immune-related adverse events: forest-plot graph with adjusted odds ratios.

Abbreviations: AlDs, autoimmune diseases; Cl, confidence interval; EQDG-PS, Eastern Cooperative Oncology Group Pedormance
Status; NSCLC, non-small cell lung cancer; OR, odds ratio.

Cortellini A, et al. Oncologist 2019
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RWE & safety in special populations: HIV

Imperial College
London

world setting (N = 408)

PWH included in ICI safety analysis
(n =390)

PWH with advanced/metastatic cancer
eligible for analysis
(n =378)

(NSCLC; n=111)

Cohort A

Cohort B

PWH with stage IV NSCLC
(n=61)

PWH and cancer receiving ICl in the real-

of clinical outcomes

PWH with the most represented cancer type

A
Distribution by irAE Type
25 4
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g 10 4
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_________________________________________ Time Since ICI Start (weeks)
1:2 matching at PWOH with stage IV NSCLC
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Evaluable Patients by Cancer Type

El Zarif T, J Clin Oncol 2023
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100 100
75 A 75 -
;5 Milestone time g Milestone time
— 50 (l.l/_J 50 -
o a
: I PWH
Ll 1
25 -~ 25
J—L 1 | I PWOH " : ” : PWH
Adjusted RMST difference within 42 months: . . s —
9 = Adjusted RMST difference within 42 months: L L1 PWOH
2.23 months (95% Cl, -4.02 to 8.48), P= .48 ~0.06 months (95% Cl, -5.49 to 5.37), P= .98
T T T T T T T T 1 1 I ! T T T T T T T T T T T T
0 6 12 18 24 30 36 42 48 54 60 66 72 0 6 12 18 24 30 36 42 48 54 60 66 72
Time Since ICI Start (months) Time Since ICI Start (months)
No. at risk: No. at risk:
PWOH 110 69 44 32 25 17 15 10 9 3 0 0 PWOH 110 53 29 19 12 g 8 5 5 4 2 0 0
PWH 61 37 20 15 13 8 8 6 4 2 1 1 PWH 61 26 13 9 8 7 7 5 4 2 1

El Zarif T, J Clin Oncol 2023
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Cumulative Survival (Proportion)

RWE & new insights: the “ATB story”

ATB within 30 days from ICPI
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3
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HR (95%.Cl), 1.5 (1.0-2.2) 80 + HR (95%,Cl), 4.4 (2.6-7.6)
P=0.03

P<0.01
60+

40

NSCLC
Overall survival (%)

0 T T T 1
o 10 20 30 40
191 72 33 21 10 5 2 191 101 ag 20 g
48 17 8 4 2 i} 0
Maonths Months

Pinato DJ, et al. JAMA oncol 2019; Derosa L et al. Ann Oncol 2019
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POPLAR: Atezolizumab vs Docetaxel in

g OAK: Atezolizumab vs Docetaxel in Progressive
Previously Treated NSCLC

Advanced NSCLC

Stratified by PD-L1 immune cell expression (0 vs 1 » Multicenter, randomized, open-label phase i trial
vs 2vs 3), histology (squamous vs nonsquamous),

and line of therapy (second vs third line)

__, Untilloss of clinical
benefit

No crossover allowed

ment \ Dacetaxel 75 mgm?IV Q3¥

Patients randomly assigned
(n=1512)

Allocated to atezolizumab (n = 757) Allocated to docetaxel (n = 755)

>

100

80

60

40

20

Received allocated intervention (n = 750)
Alive on treatment (n= 109)
Alive at follow-up (n= 142)

Received allocated intervention (n = 714)
Alive on treatment (n = 5)
Alive at follow-up (n=171)

Discontinued study (n = 506)
Death (n = 461)

Lost to follow-up (n = 6)
Withdrawal by subject (n = 39)

Discontinued study (n = 579)
Death (n = 500)

Lost to follow-up (n = 4)
Withdrawal by subject (n = 75)

Analyzed (n = 757)

Analyzed (n = 751)

Probability of survival

— = Docetaxel, ATB+
= = Docetaxel, ATB-
= Atezolizumab, ATB+
= = Aterolizumab, ATB-

Number at risk
Docetaxel, ATB+
Docetaxel, ATB-
Atezolizumab, ATB+
Atezolizumab, ATB-

RWE & new insights: the “ATB story”

=

Imperial College

London
Treatment HR Median, months
group (95% CI) (ATB+ vs ATB-)
Atezolizumab 1.32 (1.06-1.63) 8.54 vs 14.06
Docetaxel 1.13 (0.93-1.37) 9.10vs 10.28

0 2 4
202 182 152
553 474 411
169 134 111
588 546 493

130

101
437

12 14 16 18 20 22 24 26 28
Time (months)

71 63 46 29 17 9 5 1 0

212 174 108 76 53 28 11 2 0

68 56 37 33 26 13 6 2 0

305 262 178 136 90 41 22 2 0

Chalabi M, et al. Ann Oncol 2020
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NIVOREN trial
NCT03013335
n=85
RECIST 1.1 response was
measured and PFSassessed
e Start
10 therapv T4 T8 T24
#
R Restagi
every 12wk
100+
2
& 801
2 ol = PR/C
k) SD>6
) mn SD<6
% 40 == PD
[ -4 20-
a
~ ATB (16%) NoATB (84%)
o

elcc o European Lung

Cancer Congress 2024

Lachnospiraceae_bacterium_3 1 S57FAA _CT1~

“ATB story”: mechanistic evidence

ANOSIM = 0.09

P =0.04 N noATB=58 MM ATB= 11
° .
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) °®
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" .
0.2 *e
° °
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oo
.
. L
0oa{ & e
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Between-sample DIVERSITY ordination plot

N noATB= 58 W ATB= 11

Eubacterium_rectale -

Bacteroides_finegoldii -

Clostridium_hathewayi -
Bifidobacterium_dentium -
Erysipelotrichaceae_bacterium _6_1 _45-
Clostridium_scindens -

Erysipelotrichaceae_bacterium_2_2 44A -

" -
w -
»

LDA score

Most discriminant species for each cohort

Alessio Cortellini MD PhD

Overall survival (%)

Imperial College
London

Pts with NSCLC treated with ICI

Akk- = Akktmm

*

100+

»r O @
? 2?9

Patients (%)

()
<

0_
<12-m OS

212-m OS
90/118 (42%) 81/143 (57%)

—— Akk*, noATB (20.4 m)

100+ —— Akk™, noATB (15.7 m)
\ Akk~ ATB (102 m)
80- — Akk*, ATB (9.1 m)
60+
40-
20_ [ — |
0 1 1 1
0 10 20 30

Time (months)

Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

De Rosa L, et al. Eur Ur. 2020; Derosa L, ASCO 2021
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* Pitfalls of RWE, beware of selection bias.

Rachel E. Sherman; NEJM 2016



#z=s. Fondazione |mpel’ia| CO"ege
{280} policlinico Universitario . I iasl lon
(@) Boliclinico Universit RWE: beware of selection bias! London

* Basically seen in all observational studies, depends on the manner in which the study population is selected.

* Mainly given to the differential distribution of measurable (and unmeasurable) variables across the
subgroups.

* Mitigation strategies:

- Clear definition of the study population and group(s) of interest.
- Choice of the right comparison (exposed vs unexposed) -> similar as much as possible.
- Multivariable analysis and matching strategies (depending on the outcomes/observations).

- DESCRIBE! DESCRIBE! DESCRIBE! Patients’ characteristics to draw conclusions.
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RWE: beware of selection bias!

Imperial College
London

Effect of immunotherapy time-of-day infusion on overall
survival among patients with advanced melanoma in the
USA (MEMOIR): a propensity score-matched analysis of a

single-centre, longitudinal study

481 patients with melanoma received infusions

ofimmune checkpoint inhibitors®

182 excluded
g received immune checkpoint
inhibitors from more than
one institution
114 had stage lll disease
&9 had fewer than four infusions

h J

299 with stage W melanoma induded

”

.

74 received =20% of their infusions

after 1630 h

225 received <20% of their
infusions after 1630 h

1 not incduded in
—| propensity score-
matched analysis

¥

152 not induded in
e propensity score-
miatched analysis

¥

73 induded in propensity score-
matched analysist

73included in propensity score-
matched analysist

>H®

A
100
75+
3
=
z
S 5o
-
|
£
6
] — Received <20% of infusions after 1630 h
—— Received =20% of infusions after 1630 h
HR_,,,.. 204 (95% C1 1.04-4-00); p=0-038
HR_,,..., 216 (95% C1 1-10-4-25); p=0-025
c T T T T 1
[i] 2 4 b 8 1
Number at risk
{number censored)
Received =20% of 73 (0) 35 (20) 11(40) 1(49) 0(50) 0{50)
infusions after 1630 h
Received <20% of 73 (0) 38270 17(44) 4(55) 1(58) 0(59)
infusions after 1630 h
B
10—
75
3
S %
I
F 50+
]
@
&
254
HE, ., ., 1-69 (5% 1 103-278); p=0-038
HR,,,,.. 180 (95% £ 1.08-2.98); p=0-023
{! T T L] T L]
4] 2 4 & g 10
Number at rick Time since start of immunotherapy (years)
(number censored)
Received 220% of 74 (0) 35 (21) 11(41) 1(50) 0(51) 0(51)
infusions after 1630 h
Received <20% of 225 (0) 126 (68) 61 (117) 11(164) 3(172) 0(175)
infusions after 1630 h

Quian DC, Lancet Oncol 2022
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Propensity score-matched Unmatched
=20% of infusions after 16:30 <20% of infusions after 16:30 220% of infusions after 16:30 <20% of infusions after 16:30 alue
(n=73) (n=73) (n=74) (n=225) pvalu
Mumber of ICI infusions @
4-10 46 (63) 33 (45) 46 (62) 105 (47)
11-15 13 (18) 15 (21) 13 (18) 45 (20)
16-20 7 (10) 11 (15) 8 (11) 28 (12)
=21 7 (10) 14 (19) 7(9) 47 (21)
500 —
400 — Mischievous p-value
=
© 300 —
c
g - AN
Arbitrary grouping =3 ‘\\
Q
= 200 —
) «Gaussian» distribution
100 —
/
0 |
8:00 10:00 12:00 14:00 16:00 18:00

Infusion start time

Figure S2: Frequency plot of immunotherapy infusion start times.

Quian DC, Lancet Oncol 2022
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Oherall population
g‘;::lm <20% after =20% after
L5 grem (%) 16.30h 16.30h P value
. N=195 (%) N=67 (%) P
Number cyeles / N\
Median 6 F 3 .
{Range) (1-53) {1-53) (142) F=0.0201
1-3 22(313) 39 (30.3) 23(343)
410 2 (32.8) 530272) 33(49.3)
1113 24082 18(9.7) 5(13) PB=0.0009
16-20 21 (3.0) 20 (10.3) 1(13) A _
=11 48 (18.7) 44 (20.6) 3(7.5) 0S - (landmark population, matched)
AGE, (yearz) AN /
Median (rangs) 69 (42-96) €9 (43-90) 68 (42-56) . o
=70 years old 143 (34.6) 103 (52.8) e | pIoond Strata —— <20%after 16.30 1
> 700 years old 119 (45.4) 92 (47.2) 27 (40.3) =0 1.00 4 —— =220% after 16.30 h
Biological sex
Mals 131(30.0) 101 (31.8) 30 (44.8) 03225
Female 151 (30.0) 84 (482) 37(552) -
ECOGPS > 075 -
0-1 210 (80.2) 158 (810 S2(77.6) 05268 £ U
=2 52 (19.8) 57 (19.0) 15(22.4) : k=
Histology o
Adenearcinoms 208 (79.4) 153 (78.5) ELL) e
Squamous 35(13.4) 28 (14.4) 7(104) P=0.7182 o 050
Carcinoma NOS others 19(7.3) 41 (1.3 o]
Smoking status =
Mever smokers 15075 YD) T3 =
Former/current smokers 240 (92.7T) 174 (30 6) 66 (383) B =0.0335 ®  0.25
Missinz 3 3 - P=0.11
CNS metastazes
Mo 195 (76.0) 150 (76.9) ECTEENY) p—
Yes 63 (24.00 43 (23.1) 18 (26.9) . 0.00 -
Bﬁﬂ;m*”m“ e 03 T T T T T T T T T T T T T T T T T T T T 1
(] - - - -
Tt 84000 3808.7) 26038.8) P=0.1711 0 3 6 9 121518 21 24 27 30 33 36 39 42 45 48 51 54 57 60
Liver metastases Time
No 231(88.2) 172(88.2) co(33.1) aan .
Yes 31018 3018) 5(119) P05 Number at risk
L TR o ] £ <20% after 16.30h | 78 76 73 69 65 61 56 51 48 4338342026 1814 8 6 4 1 0
> 90% 141 [53.3) 105 (53.9) ey | PO 2 >20% after 16.30 h -| 44 44 3934 302521 202017151311 8 5 4 2 1 0 0 0O
EGFER mutational status —rr r 1 r 1 1+ 1 1© 1115 1 1+ 1T 1T T 11
Wild type 230(99.2) 187 (35.4) £3 (38.4)
Nt 08 106 06 04441 0 3 6 9 121518 21 24 27 30 33 36 39 42 45 48 51 54 57 60
Unlmowm 10 7 3 Time
Diher actionable biomarkers
EFAS mutations 98 (25.5) 71 (39.3) T E14)
BRAF VA(E B (4.0 4028) 4070
Met excm_14 slipping 50235 1210 2033 .
Others* B (4.0) 3(3.3) 3(33) :
Mone identifiad 22(20.8) 61 (424) 21 (36 8)
Uslonews 8l 51 10
Median TMB (mut'mega-bhazs)
Median (rangs) 106 (0-26.0) 106(23562) | 106(0260) | p_pers
Available patients 141 96 43 -

Cortellini A, et al. Annals of Oncolgy 2022
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30 —_
16.30 h threshold
ToD (hh.mm) Infusion timings (whole cohort, <20% infusions after 16.30 h)
o
g 207
c T .
._%
Cycles -§-
w
ToD (hh.mm) Infusion timings (whole cohort, 220% infusions after 16.30 h) %
=
)
1000 . — . —
A T~ o
1500 ) o 10
1630 h -3 -- -(EIRRI S gt L IOl el e N g g e DN N N =
2000 )
I 1 T T T T T T T T T T
0 5 10 15 20 25 30 35 40 45 50 55
Cycles
0

0% =25%  =50% =75% 100%
Proportion of evening infusions

Cortellini A, et al. Annals of Oncology 2022
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Imperial College London, distribution of time-of-day of infusion Dana Farber Cancer Centre, distribution of time-of-day of infusion
Median: 14.12 (8.30-18.24) Median: 13.11 (8.14-23.32)
35 141
301 12}
25 10
20— sl
ES = |
15— 6
10 4
| I l | l
o — — T T oL i i
8 9 10 " 12 13 14 15 16 17 18 8 9 10 " 12 13 14 15 16 17 18 19 20
time time
0S - (landmark population, matched-including N° of cycles) PFS - (landmark population, matched-including N° of cycles)
A Strata ~+ less than 20% after 16.30h ~+ more or equal than 20% after 16.30h B Strata ~ less than 20% after 16.30h ~— more or equal than 20% after 16.30h
1.00 1.00
= 075 i z 075
3 3
3 2
9 o
o 0.50 a 0.50
g s
@ 025 @ 025
p=087
0.00 0.00
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 1 0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51
Time Time
Number at risk Number at risk
a han 20% after 16 30h 72 70 62 56 51 46 39 35 32 24 20 17 11 8 5 4 3 2 -g than 20% after 16.30k 72 63 44 37 20 25 22 16 12 11 10 8 6 4 3 2 1 0
(%W..A.‘ Gqualthan 20% after 163004 44 44 39 34 30 25 21 20 20 17 15 13 11 8 5 4 2 1 & more o equalthan 20% afler 1630 44 33 24 16 16 13 11 9 7 7T 6 5 4 2 1 1 1 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51
Time Time

Cortellini A, et al. Annals of Oncolgy 2022
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The down-side of RWE

Imperial College
London

Covidence-assisted systematic “mapping” review of RWE on TT between 2020 and 2022 - 1251 studies included!

Overall “low quality” publications
* Number of centers / national-basis

* Data source

. IF

Data Source

2021
Year of publication

2022

Number of
centres

. Unknown
X

| ES
o

>10

Data source

. Claims data

B ==

B reattn data agoreg
B vixes

B over

. Pop survey

. Registry

Standardized

Unknown

count

Impact Factor

400

300

200

100

0

50

40

30

20

0,
92.7%

Study range

Impact-Factor

Assuming IF as the most reliable proxy

|

»  Region (p=0.006)
»  >10 centres (p=0.002)

For the whole sample:

I s » MedianIF 44 (3-5,3)
B % MeanIF 46

» Min[F 0,1and Max IF 81,7

Publication in:

» Specialized journals: 86%

» General medical journals: 8,6%
» Non medical journals: 9,4%

2021
Year of publication

2022

ADAPTED from Cortellini A, ESMO 2023; Pellat A, et al. ESMO 2023
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293 RWE studies for 45 drugs for FDA and EMA approved indications

Imperial College
London

European Journal of Cancer 155 (2021) 136—144

Available online at www sciencedirect.com

ScienceDirect

S N e
ELSEVIER journal homepage: www.ejcancer.com

100
an Original Research
. Real-world outcomes associated with new cancer medicines = ®
&0 approved by the Food and Drug Administration and ==
. . European Medicines Agency: A retrospective cohort study
'ﬂ ° a,l . . b1 z c
I B o ok g s Gt Pt
Gincy George °, Richard Sullivan ', Christopher Booth #7,
E — Ajay Aggarwal <552
E 50
N
A a0 .
E - Newcastle Ottawa Scale (NOS) for cohort studies (0-9):
) -
. . .
“ » Selection of the study groups (representativeness of the exposed
10 . and non-exposed cohorts, ascertainment of exposure, no outcome at
0 0 1 2 3 4 5 e 8 9 baseline)
B Number of RWD Studies 10 52 90 78 8 23 2 0 [}

Quality Score

Fig. 1. Histogram of the distribution of total scores for RWD studies appraised using the Newcastle Ottawa Scale.

» Comparability of groups (for design and analysis)

» Outcome (assessment methodology, proper follow-up for all cohorts,

ADAPTED from Cortellini A, ESMO 2023; Boyle JM, et al. EJC 2021; Murad MH, BMJ Evid Based Med 2018; Wells G, The Ottawa Health Research Institute, 2011
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ESMO Guidance for Reporting l

Oncology real-World evidence
35 reporting recommendations on: (GROW)

® tl tl e ) ESMO-GROW Checklist for Authors and Reviewers
. . - ESMO-GROW flowchart for real-world evidence studies in oncology
° IN trOd u Ctl on ) T i Dataset 2+
':m-":':w . § i Dataset 1 (if applicable)
i 1§ -
° meth OdS, Recommendations i% i% ;E« g g Dataset name and Dataset name and
e e R O [0) 6] e) 2 setting setting
P Individual {n) Individual (A) of | oo
b reS u |tS y Emmmamu‘ﬁf’u"’«ianm = - QOO0 g nemiE a;gl::gl;ld data If multiple dataset linkage o
. : : T e — ; | e
b dISCUSSIOn and CO”C'USIOnS, “mmmmm" """"" QOO0 Cases included (n) Data sources linkage or
P—— . consi of researcn predicire) OlOO0) Subgroup A (n) merging
H H H P cassify ud used s question O O O O Subgroup B {n) [identify here the
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ot Zwm i mmm'm’:":::aws O O O O E Cases included (n)
e Vil o e s s e e oo o e s e e T G o W o g 8 8 8 8 Subgroup A (n)
p—s OO0 Subgroup B (n)
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:‘ - p— O O O O - ‘ Final data cleaning
g 8 8 8 8 " Cases for analysis (n) . Loss to follow-up (n) !
Specy OO0O0) _E_ Subgroup A (n) | : :It'h“;:sgt:‘;mva‘ data n) !
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e e e e QOO0
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Castelo-Branco L, et al. Ann Oncol 2023
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* RWE, decision making and health technology assessment (HTA).

Rachel E. Sherman; NEJM 2016
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Registry-based response guided decision-making and guidelines (at international levels) during the COVID19 pandemic

Table 1. Details of the collaboratiy l-world evid groups working in cancer and COVID-19
-~
. Name Starting date Geography Mumber of Mumber of Collaborations
participating centers patients included established
ESMO-CoCARE March 2020 Europe a3 2366 CCC19
Asia BSMO
Africa SPO
OnCovid. UK
CORONET
CCC19 March 2020 Maorth America 120+ 19 275 ESMO-CoCARE, OnCovid
OnCovid (UK) February 2020 Europe a7 1820 ESMO-CoCARE
CCC19
NCI
BSMO-COVID® March 2020 Belgium 13 928 ESMO-CoCARE
OnCavid March 2021 Partugal 10 276 ESMO-CoCARE
(Partugall/SPO
COROMNET March 2020 Europe, Morth America 13 1968 ESMO-CoCARE; warious
M ESMO-CoCARE indiidual groups
TERAVOLT March 2020 Europe 92 1491 CCC-19
m CCC19 iea, Nevth Affica Acka
® SPO (Portugal)
® TERAVOLT
® BSMO (Belgium)
® CORONET
OnCovid (UK)

Castelo-Branco L, et. al. ESMO Open 2023; Desai A, et al. JAMA Oncol 2021
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RWE, decision making and HTA

Imperial College
London

PRIMECAT: evidence-based forecasts of the population health economic impact of new cancer treatments in Australia to help HTA

agencies in decision making/planning

Cost & Uptake Analysis
Real-world treatment costs
and adoption rates
post-approval

ot

\‘/
|
|
1
1
1
1

Real World Data

Clinical registries and large
statewide population level
data sets

-~
g\
S

|
I
|
i
Treatment Algorithms

Clinician generated with
national clinical validation

Forecast demand for
cancer treatment by stage

of disease and line of treatment

CLINICAL EXPERTISE

CONSUMER PARTNERSHIP

Horizon Scanning

Top S most likely treatments
presented for HTA approval in
the next 5 years

R
\.l

= SxMets; S:an]xl
= SxMets TxLoC

Simulation Modelling

Forecasting the future

©

Scenario
analyses

=—-SxPrim.TxLoc

=,

C
Top 5 therapies

| FunherTx

LastRewew

[ peath

g

Evidence

Recurrence?

C3_Tx

> Yes

sG

SG + adj

Any Tx? ®
Stage il Colon ’ Yos—— >
No

NEW

ChemoBiologic

|&

e=a:NonStandard

W SxMets.SxPrim-
= SxMets.SxPrim.TxLoe Progression

9
a-0
Expertise
Model

©)

Locoregional

Number of
patients

Recurrence
Resource
utilisation

Stage IV
progressed

Franchini F; ESMO 2023
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EMA (2015) - patient registry initiative: to explore the expansion of the use of registries by supporting a
systematic and standardized approach to the risk-benefit evaluation of drugs.

EMA Committee for Medicinal Products for Human Use (CHMP) requested specific registries as a condition of
the marketing authorization for 9% of all products centrally authorized between 2005 and 2013.

Review of policies of 6 EU HTA agencies on the use of RWD (wide heterogeneity):

 Initial reimbursement discussions (IRDs) = accepted but generally not prioritized over RCTs

* Pharmacoeconomic analyses (PEAs) = frequently requested for cost-effectiveness evaluations

* Conditional reimbursement schemes (CRSs) > some agencies allow that, but large-scale CRS

implementations/re-evaluations are rare

RWD faces challenges related to data quality, standardization, and methodological rigor, with potential biases
impacting HTA decisions.

Olmo CA, et al. Clin Pharmacol Ther 2019; McGettigan P, et al. Drug Saf 2019; Jonker CJ, et al. Pharmacoepidemiol Drug Saf 2017; Makady A, Value Health. 2017
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& 53!%?$'Sé°§i<§’-'ﬂh‘é%'i§'c§ar'° Conclusion London
 RWE overall and in the context of lung cancer has an immense (partially un-used) potential.
* Can help confirming the “effectiveness” of a treatment.
* Can help with under-represented populations.
* Can help providing new insight/generating hypothesis

e Can Inform clinical decision making/regulatory level decision making

e Regulation, harmonization, standardization, quality and implementation are still points of
concern.

Makady A, Value Health. 2017
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THANK YOU!

Alessio Cortellini

alessiocortellini@gmail.com
X/twitter: @ACortelliniMD
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