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LU ng Ca ncer Disease Burden e ooy
Incidence/Mortality

Rank 5 of all causes of death
Most common cancer diagnosis and cancer cause of death:
2.1 Million new cases, 1.8 Million deaths! annually

Lungcancer | Males | Fomales

Diagnoses? 2,500 (rank 2) 1,800 (rank 3)
Deaths? 2,000 (rank 1) 1,300 (rank 2)
Lifetime Disease 7% (Smoker 15%) 4% (Smoker 11%)
Risk34 (Non-Smoker 2%) (Non-Smoker 1%)
Lifetime Death 0 0

Risk> 6% 3%

Sources:

1 IARC, WHO. GLOBOCAN 2018.

2 Estimate for 2015. NICER (2018).

3 Six et al. (2017). Age-dependent risk and lifetime risk of developing cancer in Switzerland. SCB 37(3), 284-291.

4 Bruder et al. (2018). Estimating lifetime and 10-year risk of lung cancer. Preventive Medicine Reports 11, 125-130. 3
5 FSO NICER SCCR Swiss Cancer Report 2015.
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Counts and Rates in Males Counts and Rates in Females
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Age at Diagnosis Age at Diagnosis

25 y diagnosis period

25 y diagnosis period

Total cases Total cases ﬁ
12,800 13,000 i i

(extrapolated) [ } (extrapolated) 3,100 8,300

Age-stand. Rate 77.5 49.2 G Age-stand. Rate 14.7 28.5 G

Median Age 67.5 0.0 ﬁ Median Age 68.0 69.0 [ G ]
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Counts and Rates in Males Counts and Rates in Females
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Lung cancer Incidence/Mortality Trends
Projection: Age-Period-Cohort Modeling

Incidence/Mortality Rates Total Diagnoses or Deaths
90 3500
1 ""ﬁ. 3000 -

70 X —_
xxxxxX 2500 M w
60 X X

(2]
(O]
X ~ »
] XX aXpXHXNog
— 0K % ~, O 2000 " X g0 P X K m =
'y ~ S ’/ﬁ
xxx)es( ~ o
407 > S 1500 -
xxxx\ ~ ~ €
: ~ =) Xy == 'EmITIZs,
pd

Age-adjusted Rate (per 100,000)

1 NS ~ 0% Eis
~2s 1000 - ﬂ 06
/ﬁ'xxwxx""&x IR 500 oSl
10 oy 000 X SO0

observed | projected observed | projected
0 0
S B O B O DO OO DS NN N NN
PPN NP QPR T LN NP QP> 5
SRS SN O FEFEFE TP P
Year of Diagnosis or Death Year of Diagnosis or Death
° ° ) °
Inc. Males Inc. Females Inc. Males Inc. Females
X X X X
Mort. Males Mort. Females Mort. Males Mort. Females




NSCLC -

SCLC

ghicer

Main Lung Carcinoma Subtypes -

Squamous cell

(sQ)

Adenocarcinoma
(AD)

Large cell

(LA)

Small cell
(SM)

Metastasize late
Strongly associated with smoking
30% (Males), 14% (Females)

Slow growing
Weaker association with smoking (frequent in Non-smokers)
30% (Males), 45% (Females)

Not as well defined as SQ or AD
5% (Males, Females)

Rapid doubling time and propensity to metastasize early
Very strongly associated with smoking
15% (Males, Females)



K\ Subtype-specific Incidence Trends
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Data Quality improves:
Increasing % Cases with Information on Stage
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Stage Distribution by Country ehicer
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NSCLC

SCLC

% (Total excludes missing TNM cases)

% (Total excludes missing TNM cases)

Stage Distribution Trends

60

50

40

30

20

10

90

80

70

60

50

40

30

20

10

0

}

UICC Stage Group

II
. i

UICC Stage Group

W 2003-05

W 2006-10

2011-15

W 2003-05

W 2006-10

2011-15

N

Cases

2,745
2,537
9,016

N

Cases

544
470

1,665

% missing
TNM

15.4
8.4
4.1

% missing
TNM

25.3
17.1

6.7

ghicer

Foundation

National Institute

for Cancer Epidemiology
and Registration

Number
of CCR

50f9
4 0of 11
10 of 14

Number
of CCR

50f9
4 0of 11

10 of 14

13



Lung Cancer Survival

Time after Diagnosis
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Measuring Cancer Survival

Cause-specific

Survival
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Relative
Survival

Study context Clinical

Survival proportion (N, - observed cancer deaths) / N,

Advantage Simple

Potential misclassification of

Disadvantage cod*

*cause of death

Ref.:
Hinchliffe et al. (2012). Should relative survival be used with lung cancer data? BrJ Cancer 106, 1854-1859.

Population-based

(Np,; - observed deaths) / N,

(N .- expected deaths) / Ny,,.pat

Non-Pa

No need to decide cod*

Potential bias in estimation
of expected survival

15
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Relative Survival in CH and Europe  ¢M¢8f

Lung cancer: Relative survival rate after 1, 5 and 10 years G4.8.5
Men Women

100% 100% -
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1 year 5 years 10 years 1 year 5 years 10 years
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T Confidence interval 95%
Source: NICER © FSO, Neuchitel 2016
Lung cancer: Relative 5-year survival rates in international comparison, 2000-2007 G4.8.6
Men Women
—> Austria® —> Austria® |
— Germany* Belgium* |
Belgium" —> Germany ||

Switzerland*

Switzerland |

—> —> |
— France* Sweden |
Netherlands* — rance [
Sweden Norway |-
Norway Netherlands |-
Denmark Denmark |G-
0% 5% 10% 15% 20% 25% 30% 0% 5% 10% 15% 20% 25% 30%

H Confidence interval 95%

* According to the source, the calculated survival rate is exceptionally high with the result that there may be a problem with data collection in this country
Data for Belgium, Germany, France, Italy and Switzerland are based on regional data which do not cover the whole country.

Source: EUROCARE-5 Database - Survival Analysis 2000-2007 © FSO, Neuchitel 2016

Source: 16
FSO-NICER-SCCR Swiss Cancer Report 2015.



Relative Survival

by Sex and Histology
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by Stage and Histology
NSCLC SCLC
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Size of the Problem
= Cigarettes consumed?!: 12 bn (2012) — 11 bn (2015)

= Smoking-attributable Deaths in Switzerland:
N= 7,4002 - 9,0003 or 122-153% in 2007 [worldwide 6 million WHO 2012]

[182-223% (Males) and 72-93% (Females)] [=1/2 of male and 1/3 of female smoker/former -]

40% cancer, 40% CVD, 20% COPD (2012)

= Estimated 3-400,000 suffer from smoking-related disease!
- SOCietal costs in 20074 10 bn CHF (direCt+indirECt) [Tax return 2.3 bn CHF (2013)]

Prevention (key control measures)
= «Bundesgesetz zum Schutz vor Passivrauchen» in 2010
= 2nd lowest rank for affordability of tobacco products>
= Lowest rank for advertising bans

Sources:

1 Jakob et al. (2017). Swiss Med Wkly. 147, w14437.

2 Federal Statistical Office (2009). Smoking-attributable mortality in Switzerland.

3 Maag et al. (2013). Nicotine & Tobacco Research 15, 1588-1597.

4 Bundesamt fiir Gesundheit. Wieser et al. (2010). Synthesebericht-Okonomische Evaluation von Praventionsmassnahmen in der Schweiz. 21
5 Joossens et al. (2014). The Tobacco Control Scale 2013 in Europe. Associciation of European Cancer Leagues.
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National representative Surveys:

e Schweizerische Fachstelle fur Alkohol- und andere Drogenprobleme? (1975, 1981)
e Swiss Health Survey? (1992, 1997, 2002, 2007, 2012)

Males Females

70 70

60 60
__ 50 50
. m Smoker
o 40 40
o mFormer Sm.
@
I 30 - Nonsmoker
@
& 20 20

10 10

0 0

1975 1981 1992 1997 2002 2007 2012 1975 1981 1992 1997 2002 2007 2012
Year of Survey Year of Survey

Sources:

1 Abelin and Miiller (1983). Trend der Rauchgewohnheiten in der Schweiz 1975-1981. Sozial- und Preventivmedizin 28, 185-195.

22
2 Bundesamt fiir Statistik (2012). Schweizerische Gesundheitsbefragung.



ghicer

Smoking Prevalence Trends i

for Cancer Epidemiology
and Registration

National representative Surveys:
* Schweizerische Fachstelle fiir Alkohol- und andere Drogenprobleme? (1975, 1981)
Swiss Health Survey? (1992, 1997, 2002, 2007, 2012)

Birth Cohort Effects

Male non-smokers Female non-smokers
80 80 Age at
70 70 Survey
— 60 - 22 60 - 15_24
o 1975%*
e & W‘ 50 \/ BN ——25_34
O
O . .
E 40 /N‘ ~ 2012* 40 35 _44
o 5 19752 20 —»—55_64
10 10 65 74
3 *Year of Survey 0 T +
(] o o o o o o o o o (o= ] (= o o o o [ ] = (=] o o o
> &> O 6 o 6 o o6 o o o S > o & > & 6 B B B §
-— -— — -— — — T = — =— N = = ~ . e T . = s =
Year of Birth Year of Birth
Sources:
1 Abelin and Miiller (1983). Trend der Rauchgewohnheiten in der Schweiz 1975-1981. Sozial- und Preventivmedizin 28, 185-195. 23

2 Bundesamt fiir Statistik (2012). Schweizerische Gesundheitsbefragung.
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Projection: Age-Period-Cohort Modeling

Males Females

5003 500

250 250
—~ 200 —~ 200
S 150- 8 1504
o o
8 100- 8 1004
T 80 T 80
2 60+ L 60+
L - 2035*% 9 -
= 40 1980* 035 = 40
h'd e (hd
3 3 & 3 3
c 204 c 204
(0] E (0] E
o ] + o ]
O ] (8] ]
< 10 3 2-5-15* 035* < 10 3 -}_-#_
O ] O ] 4%
= U=
S ] S ] +
o) 6]
o . o .
@ ] o
[0) o)
(o)) . (o)} .
< <

14 14
T T T T T T T T T T T T T T T T T T
1905 1915 1925 1935 1945 19_55 1965 1975 1985 1905 1915 1925 1935 1945 1955 1965 1975 1985
Year of Birth Year of Birth
+ 40-49 < 50-59 A 60-69 O 70-79 + 4049 < 50-59 A 60-69 0O 70-79
* Year of Diagnosis
Source:
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Largest Lung Cancer Screening Trials =
US NLST (2002-2004) results (2011)*
e >50,000 smokers; age 55-74, >30 pack-years
e 3 screening rounds at annual intervals (LDCT vs chest x-ray)

e  Work-up based on nodule diameter

* 17% reduction in lung cancer deaths (2.5 per 1,000 vs 3.0 per 1,000)

NELSON (2003-2006) results reported at World Conference on Lung Cancer 20182
e >15,000 smokers; age 50-75, 215(10) cig./day for at least 25(30) years
* 4 screening rounds (1,2,4,6.5 years) (LDCT vs no screen)
e  Work-up based on nodule volume and volume doubling

e 26% reduction in lung cancer deaths (in Males)

Sources:
1 National Lung Screening Trial Research Team (2011). N Engl J Med 4;365(5):395-409
2 WCLC Press Release — Harry De Konning. September 25,2018
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Lung Cancer Screening Model
Objectives of the study

 To model individual complete (birth to death) life histories of people born
1935-1965 in Switzerland

* To estimate the impact of LDCT screening on the number of lung cancer
deaths prevented and on the number of life years gained

e To estimate the cost per life years gained

* To explore the impact of different screening scenarios on these outcomes

Yuki Tomonaga, Kevin ten Haaf, Thomas Frauenfelder, Malcom Kohler, Roger D. Kouyos, Mohaned
Shilaih, Matthias Lorez, Harry J de Koning, Matthias Schwenkglenks, Milo Puhan (2018). Cost-
effectiveness of low-dose CT screening for lung cancer in a European country
with high prevalence of smoking-A modelling study. Lung Cancer 121, 61-69.
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Lung Cancer Screening Model e
Costs and life-years gained vs. no screening

4,500

>
o
o
o

w
wu
o
o

—&— NLST-like scenarios (10-40 pack-years)

—&— NELSON-like scenarios (20-35 y smoking, 5-15 cig/d)

Discounted life-years gained per 100,000 population

4 USPSTF recommendation scenario
o No screening

- 50,000,000 100,000,000 150,000,000 200,000,000
Discounted cost difference vs. no screening (€ per 100,000 population)

Fig. 2. Costs and life-years gained of the scenarios on the efficiency frontier.
Results are presented per 100,000 individuals alive in 2015. (adapted)
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Lung Cancer Screening Model
Conclusion of the study

e LDCT screening may be cost-effective in Switzerland

* The most cost-effective scenarios reduced lung cancer mortality by 6-15%
while increasing incidence of lung cancer by 2-6%

But:
e Costs would be considerable: affordability

e Cost-effectiveness must be considered in the context of competing

interventions, particularly smoking cessation
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March 2016: Cancer Registration Law
«Krebsregistrierungsgesetz» (KRG)

April 2018: Cancer Registration Ordinance
«Krebsregistrierungsverordnung» (KRV)

Entering into force: 1.1.2020

What is new?
Swiss-wide, mandatory reporting by hospitals and physicians

Uniform framework legislation on top of cantonal regulations
Unique patient ID number (AHVN13)
Veto right for patients

Improved quality assessment for 1st treatment complex (type, goal, outcome,
metastases/recurrences)




Lung Cancer Epidemiology ghicot
in Switzerland
Take home messages

and Registration

4,300 lung cancer diagnoses / 3,300 deaths annually

Median age at diagnosis increases (Males > Females)

Males: Cancer rates drop, but counts remain stable

Females : Cancer rates stabilze, counts still increase (until *20307)
Adenocarcinoma predominates also in Males

SCLC survival disadvantage mainly due to stage distribution

Non-smoker prevalence low-point and peak risk for birth cohort 1955
in Females

LDCT screening may be cost-effective

New Cancer Registration Law: 1.1.2020
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National Cancer Dataset: Situation Start_2018 e
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Why is the NCD not more up-to-date? S

and Registration

Quantitative estimation of case ascertainment by cancer site (Flow-
Method, pooled CR data):

o
o
™ | Lung cancer
= 8
=,
wn o
m (e}
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—_ N~
©
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S
o 3
Q
g— 2
o
© 8
D
£ Minimal time lag in national statistics
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Years after diagnosis

Source:
Lorez et al. (2017). Evaluation of Completeness of Case Ascertainment in Swiss Cancer Registration. EJCP 26, 139-146. [Years of incidence 2006 to 2011]



Lung cancer Trends by Language Region
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French/Italian speaking German speaking
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Age-specific Incidence Rate (per 100,000)

Age-specific Incidence Trends
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By Time of Diagnosis: Period effects
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Age-specific Incidence Trends
By Time of Birth: Cohort effects!
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