


Lung Cancer: Global Leading Cause of Mortalit

Mean Mean Mean Mean Mean Mean
percentage percentage percentage percentage percentage percentage
1990 2007 change change changeinage- 20 1 7 change change change inage-
innumber inall-age  standardised number inall-age  standardised
of YLLs, YLL rate, YLL rate, of YLLs, YLL rate, YLL rate,
Leading causes 1990 Leading causes 2007 1990-2007 1990-2007 1990-2007 Leading causes 2017 2007-17 2007-17 2007-17
| 1 Neonatal disorders l—{ 1 Neonatal disorders “ -21-2 || -37-2 | | -20-7 - 1 Ischaemic heart disease ‘ | 17-3 || 39 || -9.8 | I I I
| 2 Lower respiratory infections |—‘ 2 Lower respiratory infections “ -38-6 || -01-0 | | -41-1 - { 2 Neonatal disorders ‘ | -24-1 || -32-8 || -26-2 |
| 3 Diarrhoeal diseases } . 3 Ischaemic heart disease “ 20-9 || -3-6 | | -20-2 3 Stroke ‘ | 12-1 || -0.7 || -13-8 | Z
| 4 Ischaemic heart disease 4 Diarrhoeal diseases “ -39-5 || -51-8 || -42-6 ) -| 4 Lower respiratory infections H -25.9 || -34-4 || -32:6 |
[ 5stroke .. [ 5 Hiv/aps | 4190 |[ 3137 || 3164 -] 5 Diarrhoeal diseases | 320 || 398 | -381 | S—
| 6 Congenital anomalies | T | 6 Stroke H 129 || -10.0 | | -24.0 6 Road injuries ‘ | -9.7 || -20.0 | -19.6 | h
| 7Tuberculosis [N 7 Malaria | 301 || 37 |[ 242 7COPD | 132 || o3 | -3 |-
8 Road injuries “~—4]—| 8Road injuries | 13 || 93 || 84 [ 8HIV/AIDS | =12 || 568 | -566 |
| 9 Measles | RS . I 9 Congenital anomalies “ -18-3 || -34-9 || -19-1 9 Congenital anomalies H -15-3 || -25-0 || -18-8 | ‘ ’
[10 Malaria 10 Tuberculosis | 92 |[ 356 || 382 10 Malaria | 345 || -420 | -392 |
! - [ ]
[11copD - 11.COPD | 69 || 258 || 374 *~{11 Tuberculosis 212 302 333
| 12 Protein-energy malnu'rrition|.‘ “‘. 12 Cirrhosis “ 22.7 || -22 | | -13-6 } -3 12 Lung cancer 24-8 10-6 -4-1 - Z
13 Drowning /13 Self-harm -3-4 -23.0 -26-6 13 Cirrhosis 89 -35 -11-3
14 Self-harm ey 14 Lung cancer 28-8 2.6 -11-9 14 Self-harm H =3-4 || -14-4 | -15-1 |
| 15 Meningitis 15 Meningitis | -25-6 | -40.7 -29.4 } 5 Diabetes H 29.9 || 15-0 || 07 |
16 Cirrhosis 16 Chronic kidney disease H 26-2 || 06 | | 72 | 16 Chronic kidney disease ‘ | 21.0 || 7:2 || -2.5 |
17 Lung cancer 4 Diabetes “ 56-0 || 244 | | | 17 Alzheimer's disease ‘ | 38-6 || 22.8 || -03 |
18 Tetanus | 18 Drowning ‘ -40-9 | -52.9 | | -46-3 | 18 Interpersonal violence H -1-6 || -12.9 | -10-9 |
19 HIV/AIDS f ' {19 Protein-energy manuuition]| 434 || 549 || -447 | . J19 Liver cancer [ 212 || 74 |[ 46 |
120 Interpersonal violence A l‘\. 20 Interpersonal violence ‘ 9-5 | -12.7 || -131 | / 20 Meningitis H -25-2 || 337 ” -30-2 |
24 Chronic kidney disease : 21 Measles / 24 Drowning 1 Communicable, maternal,
28 Diabetes 23 Alzheimer's disease ) s 27 Protein-energy malnutrition neonatal, and nutritional diseases
' I Non-communicable diseases
30 Liver cancer 74 24 Liver cancer *- 39 Measles [ Injuries
33 Alzheimer’s disease S1Tetanus . mmemmoemeeees 79 Tetanus
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Lung Cancer: Europe

Top 5 causes cancer mortality Europe

Lung Cancer

— Colon Cancer

Breast Cancer

All other —— Prostate Cancer

Pancreatic Cancer

Source Globocan, 2018.

Global incidence of lung cancer increasing
2012: 1.2 million = 2018: 2 million new cases

DALYs among top 5 cancers Europe
Rate per 100 000

e LUNE Cancer

1000

900
800
700
600
500
400
300
200
100
0

_/\

Colorectal Cance} e BTEAST CANCET e PTOStAtE CANCET g Pancreatic Cancer

1000

900
800
700
600
500
400
300
200
100

0

199091 92 93 94 95 96 97 98 99200001 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17
Source: Global Burden of Disease, 2017.



Epidemiology Switzerland

Taux pour 100 000 habitants, standard européen Ma Ie Fema Ie
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- Nouveaux cas’ B Occes
Mouveaux cas - Déces ’ : :

CH: ~ 5’600 nouveaux cas/an (H:F 1:1) , ~ 3’200 déces par an (HF 2:1)
VD: ~ 500 nouveaux cas/an, ~ 300 déces par an
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Lung Cancer (EU): Economic Burden

Direct cost per patient

- +50% 2006 — 2016
- cost of novel targeted therapies and immunotherapies not included

Large variations cost/QALY depending on stage / treatment modalities

- Early stage = Lobectomy =10’000 €/QALY
- Locally advanced - Chemoradiotherapy =16’000 €/QALY
- Advanced = 1st line chemotherapy  =20’000 €/QALY
- Targeted agents =~25’000 €/QALY
= Immunotherapy =100’000 €/QALY
©
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Vergnenegre A et al. Expert Rev Pharmacoecon Outcomes Res. 2018 Oct;18(5):519-528. A\
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Lung Cancer: Priority in Switzerland?

- L] - L] - 4 .
Lung Cancer is a strategic priority Lung Cancer is a public health issue
Ecoggﬁnist 'mb'}:frzm Belgium Austria Ireland Denmark Serbia Austria Denmark
Bulgaria Finland Norway Poland Slovakia Belgium France
Croatia France Portugal Sweden Sloyenia Bulgaria Foland
Czech Republic Germany Russia Croatia United Kingdom
Hungary Greece Slovakia Czech Republic
Israel Slovenia Finland
Italy *.Swuertand Germany
Netherlands United Kingdom Greece
Romania
Serbia
Spain
\¢ o ol Lung Cancer is arace against time Lune C isaf f h
e i ung Lancer Is a Tocus 1or researc
BREATHING IN A NEW ERA - ] ] - - IR e -
Finland Croatia Austria Israel Bulgaria Gresce France Belgium Austria
a Comparative analysis of Gresce CzechRepublic Belgium Slovakia Denmark Germary Bu\gar.ia Finland
i Hungary France Ireland Hungary Croatia Ireland
lung cancer policies Spain Germany Netherlands Italy CzechRepublic Slovakia
across Europe Ieaty Norway Poland Denmark Slovenia
S Poland Portugal Portugal Israel United Kingdom
i &9 MSD Romapia Slovenia Romania Netherlands
v Russia Sweden Russia Norway
I United Kingdom Serbia an
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Conditions for Lung Cancer Screeninc

|
|
M
M
M

High morbidity + mortality

Significant prevalence (0.5-2.2%; CH =1.5%)

Identifiable risk factors (targeted screening)

Long pre-clinical phase

Efficacious therapy early stage
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NSLT Mortalit

500+

400+

300

200+

100

Cumulative No. of Lung-Cancer Deaths

7

=

Lunqg Cancer

Chest radiography

-20%

Low-dose CT

53’454 participants
55-75-30-15
median follow-up 6.5 yrs

T T T | T | T |
1 2 3 4 5 6 7 8

Years since Randomization

Positive Tests (%) 24.2%*
False Positives (%) 23.3%*
True Positives 1.1%*
Stage | (%) 63%
NNS 320

Aberle DR et al. N Engl J Med. 2011;365(5):395-409 \ \\\\\\\



Volume versus Diameter

B

268 mm?

+ 25% Volume > + 7% Diameter

535 mm 578 mm

524 mm?

+ 25% Diameter =2 + 95% Volume

\
Oudkerk M et al. European Position statement in lung cancer screening. Lancet Oncol. 2017 Dec;18(12):e754-e766. A\



Volume versus Diameter

2nd round FU 2nd round FU 2nd round

1yr after baseline 1.2yr after baseline 1.5yr after baseline

Baseline

Volume 17 mm? Volume 62 mm?3 Volume 73 mm3 Volume 89 mm?

Heuvelmans et al. Lung Cancer. 2017 Jun;108:48-54. X N\
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Effects Nodal Volume and Doubling Times on

2-Year Probability of Lung Cancer
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Horeweg N et al. Lancet Oncol 2014; 15: 1332—-41. N\




NELSON Trial Design

Jvalid

< 50 mm?

Negative

50-500 mm?

7

> 500 mm?

18 %

Indeterminate

Positive

25

Control CT after 3 months

I \J

VDT > 600 days VDT 400-600 days

e

Control CT after 1 year

VDT < 400 days

Selby K et al. Rev Med Suisse 2020 ; 16 : 2086-91
H.J. de Koning et al. N EnglJ Med 2020; 382:503-513
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NELSON Trial: Lung Cancer Incidence

MEN ONLY

Lung-Cancer Incidence
9.0
8.0-
7.0-
6.0-
5.0-
4.0-
3.0-
2.0-
1.0
0.0

Cases per 1000 Person-Yr

Uptake 90%

Indeterminate 9.2% (2069 / 22’600)
- Baseline 2 19.7%

-Year 12 1.9%

- Year 5.5 2 6.7%

Screening group 341

Control group 304
55% of new nodules resolved
Positive tests 2.1% (467 / 22’600)
= 203 lung cancers detected

—> 264 false positive (1.2%)

3 - 3 6 7 3 9 10

Years since Randomization Q\\\\\\§v
H.J. de Koning N Engl J Med. 2020; 382:503-513 NN\



NELSON Trial: Lung Cancer Stage Shift

Screening group

Control grou
341 lung cancers diagnosed sroup

304 lung cancers diagnosed

I
(13%)

203 lung cancers detected
during first 5.5 yrs of NELSON stud

S IV(10%)

¥ \
\ H.J. de Koning N Engl J Med. 2020; 382:503-513 © A\
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NELSON Trial: Lung Cancer Mortalit

MEN ONLY
Lung-Cancer Mortality 206 lung cancer deaths
3.5 Control group

% 30- l -24%

o

£ 2.5

: 2.0- - /(:_"W;Jp

S — 156 lung cancer deaths

y 1.54

o 10- Cumulative rate reduction of death from lung cancer
E 0.5 0.76 (95% C1 0.61 — 0-94, P = 0.01)

| | | | | | | |
0 1 2 3 - 5 6 7 & 9 10

Years since Randomization

\
H.J. de Koning N Engl J Med. 2020; 382:503-513 N\



NSLT / NELSON Mortalité Cancer Pulmonaire

, 5007 Lung-Cancer Mortality
-Fﬁ Chest radiography 3.5 M EN ON LY Control group
Q400 -20% > 3.0-
g Low-dose CT s | -24%
¥ £ 2.5-
E” 3007 E 5 0- Screening group
= S -
g 2004 T 15+
r 53’454 participants a o 15’792 participants
£ - 55-75-30-15 3 o5 55-75-15-10
E median follow-up 6.5 yrs © G'ﬂ median follow-up 10 yrs
& 1 3 3 5 5 & 7 3 o1 2 3 & s & 7 & 9 10
Years since Randomization Years since Randomization
Positive Tests (%) 24.2%* Positive Tests (%) 2.1%*
False Positives (%) 23.3%* False Positives (%) 1.2%*
True Positives 1.1%* True Positives 0.9%*
Stage | (%) 63% Stage | (%) 59%
NNS 320 NNS 130

* % screening population Q\\\\\§v

Y Aberle DR et al. N Engl J Med. 2011;365(5):395-409 H.J. de Koning et al. N Engl ) Med 2020; 382:503-513



NELSON Trial:
Overall Lung Cancer Mortality

Males 0.76 0.76 0.76 0.78
(0.67 —0.95) (0.61—0.96) (0.61—0.94) (0.63 —0.95)

Eemales 0.41 0.52 0.67 0.78
(0.19 — 0.84) (0.29 - 0.84) (0.38 - 1.14) (0.47 — 1.29)

\
H.J. de Koning N Engl J Med. 2020; 382:503-513 N\
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NELSON Trial: Incident Co-Morbidities

Dans les suites de la prise en charge, 15% des patients ont eu des consultations

supplémentaires, 9% des imageries, 3% une procédure médicale et 1% une
chirurgie.

Cardiovasculaire :
Calcifications

des coronaires et
de l'aorte : 56 %
Dilatation de
Faorte: 8%

Thyroide :
Nodule:3%

Respiratoire :
Signes
de BPCO:50 %

Opacité verre
dépoli : 8%

Surrénales :

Nodule : 4 %
=\

Gastrique :
Hernie hiatale : 9 %

Rénale:

Kyste :3%
Calculs rénales : 1%
Masse : 0,6 %

Hépatique :
Kyste:7%
Calculs biliaires : 2%
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Selby K et al. Rev Med Suisse 2020 ; 16 : 2086-91
H.J. de Koning et al. N EnglJ Med 2020; 382:503-513



LDCT survival benefit

Lung
Cancer

12 yrs
[4’500 days]
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Dépistage Cancer Pulmonaire: Evidence

_ CT schedule (years) Nodule Result
Trial Control Tobacco interpreta Lung cancer
(country) arm 1 E tion mortality .
model (Overall mortality)

DEPISCAN >15¢ig/d BlanchonT et al. Lung
11 CXR 380 75 For>m2.(35y Not reported Cancer. 2007;58(1):50-8.
e OXR 1660 . 4, >30 PY 5.9 1.24[0.74-2.08] Doroudi M et al. JNCI Cancer
L= 1658 Form.< 10y =y (1.20[0.94-1.54]) Spectr. 2018; 2(3): pky042.

I—!!EEEE!! TR e W W O R R R M OE O — e e e\ e e e e e e = = —EEEEE—I
NLST 26722 30 PY e National Lung Screening Trial

> 0.8[0.73-0.93]

| = e II 26732 > 7% [RREEY Y (0s31086099) Med- 2011,365(9:396-409,

L | BN B B BN B B e L B BN B B B . A . BN BN B B B B . B B B - . B B B N A o ) I
DANTE CXR baseline 1264 60 75 Male onl NLST 8 gog;e[doug;th]lg; Infante M et al. Eur J Cancer
il e i 1186 Y B iomas y B TaA Lac Prev. 2017;26(4):324-329.

2376 0.61 [0.39-0.95] Pastorino U et al. Ann Oncol.

1 B Observ. 1723 0 75 10y (0.8[0.62-1.03]) 2019;30(7):1162-1169

1 > 20PY |
— N N N N = e omr = o wr = o = ERGTRRIWY — o — - s Ems o o o o o= - s s o = =
ELngT Observ 2052 50 70 FEV1> 5y 1.03 [0.66-1.6] Saghir Z et al. Thorax.

1 2052 30% (1.02 [0.82-1.27]) 2012;67(4):296-301.
ITALUNG* 1613 i
0.70[0.47-1.03] Paci E et al. Thorax.
il Observ. I 1593 > 70 10y (0.83 [0.67-1.03]) 2017;72(9):825-831
LUSI* 2029 >15cig/d
M: 0.94[0.54-1. 61] Becker N et al. Int ) Cancer.
- Observ. I 2023 20 70 > 25y 8.8y F:0.31(0.100. 95] 2020;146(6):1503-1513
ig/d
NELSON* z 2907 >10ci M: 0.76 [0.61-0.94] .
e > 30y De Koning HJ et al. N Engl J
| — == Obvser. E 7915 S0 75 <10y 11y (:A 016071 [[g :‘;’ i ii]]) Med.2020;382(6:50.513 |
g---'---- EEEN NN NN EEE BN EEE S S S S S S S S S S - - - - O - . ------—I
b UKLS 1987 LLPV2 Field JK et
al. Lancet Reg
%t;) Sk Observ. 1081 0 75 - e 7.3 0.65[0.41-1.02] e

g
Darrason M et al. Lancet Reg Health Eur. 2021 Sep 11;10:100184. \\\\\\\




Dépistage Cancer Pulmonaire: Evidence
MORTALITE CANCER PULMONAIRE *

D 0 ES (85% CI) Weight
1
|
|
DANTE (Infante, 2015) ' 1,00 (0,69, 1,44) 4.45
|
|
DLCST (Wille, 2015) : > 1.04 (0.66, 1.62) 2.80
|
|
LSS (Doroudi, 2018) . * S 1.24 (0.74,2.08) 148
|
|
MILD (Pastoring, 2019) > : 0.70 (0.45, 1.08) 6.05
|
|
LUS| (Becker, 2019) > 0,72 (0,45, 1,17) 4,83
|
MLST (NLST, 2013) —— 0.92 (0.85, 1.00) 43.88
|
MELSON_Male (de Koning, 2020} _i—:— 0.76 (0.61, 0.894) 18.15
|
NELSON_Female (de Koning, 2020) * ; 0,67 (0.38, 1.14) 4.34
|
|
ITALUNG (Paci, 2020) - 0,80 (0,57, 1,13) 7.51
|
UKLS (2020 > ’_L~ 0.65 (0.41, 1.02) .52
2 N
Querall (l-squared = 14,2%, p = 0,312) l I 0.84 (0,76, 0,92) 100.00
\
SN s”
MOTE: Weights are from random effects analysi :
|
I I ) I
3 A ] 17
i®) -
@ . V4 [ I . n
g% Favorise dépistage  Favorise controle
b= |
g§> I

\
Field JK et al. Lancet Reg Health Eur. 2021 Sep 11;10:100179. N \\\\\\\




Dépistage Cancer Pulmonaire: Evidence
Study MORTALITE TOUTE CAUSE *

9] 1 ES (95% CI) Waeight
1
|
|
T
|
DANTE (|nfante, 2015) ' 0,95 (0,77, 1.17) 2,32
|
I
DLCST (Wille, 2015) : 1.02 {0.82, 1.26) 1.86
N |
I
ITALUNG (Paci, 2017) —O—f-lr 0.83 (0,67, 1.03) 282
N |
I
LSS (Doroudi, 2018) | * 1.20 (0,94, 1,54} 1.02
N |
|
MILD (Pastaring, 2019) o - 0.91(0.70, 1.17) 169
1
LUS| (Becker, 2018) - 0,98 (0,78, 1,23) 1,80
NLST (NLST, 2019) - 097 {0.94, 1.01) 74,71
0
MELSON_Male (de Koning, 2020} | 1.01{0.92,1.11) 10.14
'
LIKLS {2020) — 0.91{0.77, 1.08} 364
27 AN
Overall {|—squared = 0,0%, p=0811) l ol 1 0.97 (0.94, 1.00} 100,00
I
\ ' ,’
~ - =
MOTE: Weights are from random effects analysis : :
!
I I

1 —

_— 3 E 17
v% Favorise dépistage | Favorise controle
5> :

1

\
Field JK et al. Lancet Reg Health Eur. 2021 Sep 11;10:100179. N \\\\\\\




JAMA | US Preventive Services Task Force | RECOMMENDATION STATEMENT

Screening for Lung Cancer
US Preventive Services Task Force Recommendation Statement

Annual screening for lung cancer with LDCT for:
- adults aged 50 - 80 years
- smokers 2 20 pack-years and currently smoke or quit < 15 years

Discontinued screening if:

- >15 years smoking cessation

- appearance of health problem that substantially limits life expectancy or the
ability to undergo curative lung surgery

v
\
USPFTF. JAMA 2021,;325(10):962-970. \ \\\\\\\



Lung Cancer Screening: Switzerland?

Swiss Lung Cancer Screening :
Implementation Group (CH-LSIG) ganon

Radiologists Screening

C. Beigelman-Aub -

S gromercn Committee
Pulmonologists  Cener _
D. Adler T. Frauenfelder T h o raCI c
A. Azzola J. Heverhagen
M. Brutsche R ol Surgeons
D. Franzen X. Montet I. Schmitt-Opitz
P. Gasche-Soccal T. Niemann D. Schneiter
M. Kohler W. Weder
A. Lovis
S. Stoh
A. Turk
C. von Garnier General

Practitioners
0. Senn
Epidemiologists S. Neuner-Jehe
Y. Tomonaga
Leagues
Ph. Giroud
Oncologists BAG/OFSP  a
0. Gautschi M. Menig
Ph. Giroud
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Feasibility for Introducing LDCT Screening

= Assess the feasiblility of introducing a national lung cancer screening
program in Switzerland

» Describe the characteristics of such a LDCT lung cancer screening

Bottom-up approach:

= Literature review

* [nterviews with international experts and site visit in Manchester
= 22 Interviews and workshops with national stakeholders
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H T
oooooo 27 \ \\\\\\\



Lung Cancer Screening: Conclusion

v Nelson and NLST trials provide evidence that LDCT screening:

v increases the probability to detect lung cancer

v increases the likelihood to detect lung cancer stages | - Il

v’ is associated with a decrease in lung cancer mortality
v The cost per quality-adjusted life year (QALY) gained likely < 50’000Euro
v’ Several questions still open: interval, duration, costs

v CH-LSIG prepares implementation, need for pilot programs in CH

d

33 . - . .
2@ v Routine screening not admissible / recommended §\\\\\\ -
A \\\\§
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