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The new criteria for implementation of screening

Substantial positive health outcomes

- life-years gained
- improvements to cognitive, motor and/or sociol-emotional development
- significant increase in management or treatment options

Limited adverse side-effects
- extent of early detection, overdiagnosis and side-effects estimated
- quality-adjusted life-years gained

Reasonable ratio between costs and benefits



Side-effects

» False positives

+ Earlier (knowledge of) diagnosis

« Earlier (and during a longer time frame) side-effects of treatment

* Early detection, but no benefit

+ Extra detection (overdiagnosis), and overtreatment
* Risks of screening and assessment, and unintended detection of other diseases

» Possible false-reassurance

» Possible licence to continue or take up bad habits
(e.g., smoke, physical exercise, alcohol and drug intake)



What is the evidence of benefit
from established (BC, CRC, CC)
cancer screening programmes?



Evaluation of breast cancer screening with

mammography
Age range Reduction in breast cancer mortality
ears : :

\ ) Efficacy Effectiveness

40-44 Limited

Inadequate -
45-49 Limited
Optimal Screening Interval Inadequate No data

Lauby-Secretan et al. & Handbook Working Group. International Agency for
Research on Cancer. Breast-cancer screening--viewpoint of the IARC
Working Group. N Engl J Med 2015;372:2353-8



Women 50 to 69 years of age who were invited
to attend mammographic screening had, on
average, a 23% reduction in the risk of death
from breast cancer;

Women who attended mammographic

screening had a higher reduction in risk,
estimated at about 40%.
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Mammography screening in the Netherlands

Model estimates for women aged 40 years and older who were invited to screening between 50 and 74 years,
followed over their lifetimes (participation rate: 80%).

1000 women without screening 1000 women with screening
00000000000000000000 00000000000000000000
:::::.00000..0..00.0 000000000000

TYYIY}
Without screening With screening
® Women who died from breast cancer 45 32
® Women with a false-positive test result - 143
® Women who were unnecessarily diagnosed and treated - 5

Remaining women 955 820



In the Netherlands, in every 3
breast cancer deaths
prevented,

1 woman is over-diagnosed




Without over-detection,

there i1s no benefit




* These analyses illustrate that breast cancer
screening in Europe already has a substantial
Impact by preventing nearly 21,700 breast cance
deaths per year.

* Through introducing a hypothetical 100%
coverage of screening in the advised target age
groups, the number of breast cancer deaths of
European women could be further reduced by
almost 12,500 per year.
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Abstract
Currently, all European countries offer some form of breast cancer screening. Meverthe-

less, disparities exist in the status of implementation, attend;

d the extent of
‘opportunistic screening. As .

potential. We examined how many bre. er deaths could be prevs Euro-

countries would biennially scresn all wom to 69 for breast cancer. We

d the number of breast cancer de;
dea:

evented due to screening as

he number of breast cancer which could be additionally prevented if the
totzal examination coverage (organised plus opportunistic) would reach 100%. The calcu-

lations are based on totzl examination coverage in women aged 50 to 69, the annua

number of breast cancer deaths for women aged 50 to 74 and the maximal possible
maortality reduction from breast cancer, assuming similar effectiveness of organised and

‘opportunistic screening. The total examination coverage rmnged from 49% (East), 62%
(West), 64% (North) to 69% (South). Yearly 21 630 breast cancer deaths have zlready

prevented due to mammography screening. If all countries would reach 100%
examination coverage, 12434 additional breast cancer deaths could be prevented
annually, with the biggest potential in Eastern Europe. With maximum coverage, 23% of

their breast ¢

cer deaths could be additionally prevented, while in Western Europe it
could be 21%, in Southern Europe 15% and in Morthem Europe %%. OQur study illus-
trates that by further optimizing screening coverage, the number of breast cancer

deaths in Europe can be lowered substantially.

KEYWORDS
breast cancer mortality, breast cancer mortality reduction, breast cancer screening, screening

coverage, screening suidelines
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cer mortality rates under counterfactual scenarios that include no screening
and no adjuvant therapy, screening only, adjuvant therapy only, in compari-
sonto screening and adjuvant treatment, for representative model (Model S).

Effects of Screening and Systemic Adjuvant Therapy on 35 2014
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Health Council of the Netherlands 2014

The benefits of two-yearly mammography screening
between the ages 50-74 outweigh the harms

40% less mastectomies due to screening

30% less adjuvant systemic treatments due to
screening




® gFOBT

Tests Used for CRC
Screening In the EU
Member States



| CRC incidence
| incidence advanced-stage CRC

Improved treatment options

Early indicators of
decreased and

in the long-term,
as a result of the
introduction of the
programme



Incidence advanced stage CRC per 100,000 individuals

Lancet Gastroenterology & Hepatology, nov 2021

E. C. H. Breekveldt, I. Lansdorp-Vogelaar, E. Toes-Zoutendijk, M. C. W.
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Effectiveness colorectal cancer screening

Intention to treat analysis

Northern Europe, gFOBT

Lindholm E, 2008 (Sweden)

Kronborg O, 2004 (Denmark) -

Bjerrum A, 2016 (Denmark) -

Pitkaniemi J, 2015 (Finland)

Malila N, 2007 (Finland)

Western Europe, gFOBT

Scholefield JH, 2012 (UK)

Libby G, 2012 (UK)

Hamza S, 2014 (France) -

Southern Europe, FIT

Giorgi-Rossi P, 2015 (ltaly)

i

0.0

I 0.84 (0.71-0.99)
|
—e—| | 0.84 (0.73-0.96)
|
o I 0.92 (0.84-0.99)
|
—:0— I 1.04 (0.84-1.28)
|
—f—— b 1.17 (0.75-1.73)
1
[
- I 0.91(0.84-0.99)
[
o I 0.90 (0.83-0.99)
[
|
0| + 0.87 (0.80-0.94)
|
|
—e— : I 0.64 (0.52-0.78)
I
0.5 1.0 15 2.0
Relative Risk

Andrea Gini et al., European Journal of Cancer
Volume 127 Pages 224-235 (March 2020)
DOI: 10.1016/j.ejca.2019.12.014

Intention to treat analysis

Northern Europe, FS

Holme @, 2018 (Norway) e

Thiis-Evensen E, 2013 (Norway) |—@————————————

Western Europe, FS

Atkin WS, 2017 (UK) - |

Southern Europe, FS

Segnan N, 2011 (ltaly) 4

- 0.79 (0.65-0.96)

0.16 (0.02-1.28)

- 0.70 (0.62-0.79)

I 0.78 (0.56-1.08)

r T T T

0.0 0.5 1.0 15
Relative Risk

20

Per-protocol analysis

Western Europe, FS

Atkin WS, 2017 (UK) + o |

Southern Europe, FS

}> 0.59 (0.49-0.7)

|
Segnan N, 2011 (ltaly) ~| —e— 0.62 (0.4-0.96)
\
0.0 05 1.0 15 20
Relative Risk



FIT screening in the Netherlands

Model estimates for women aged 40 years and older who were invited to screening between 55 and 75 years
biennally, followed their lifetimes (FIT attendance 74%, colonscopy attendance 79,8%)

1000 women without screening 1000 women with screening

Without screening With screening
® Women who died from CRC cancer 36 24
® Women with a false-positive result’ - 90
® Women who were unnecessarily diagnosed and treated? - 1
Remaining women 964 885

" negative colonoscopy or non-advanced adenoma
2 number of advanced adenomas and cancers




Systematic review: Cervical cancer mortality reduction

Cervical cancer mortality reduction after attending screening (%)
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m Lonnberg S, 2013
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= Dugueé P, 2014 #
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Berget A, 1979

—— {NOS: 6)

Magnus K, 1987

(NOS: 4)

Macgregor E, 1994 #
(NOS:4)

Ebeling K, 1986 #
{NOS: 4)

Northern Europe

Western Europe

NOS = Newcastle Ottawa scale (i.e. a higher
score is a lower risk of bias); Confidence intervals
are shown as error bars if they were reported in
the corresponding study.

Source: Jansen et al. EJC 2020.



Screening effectiveness evidence by European region. Cervical cancer
mortality reduction

European Regions

I Westemn Europe
B Norihern Europe
B Southem Europe
B Eastern Europe

Cohort studies:
Invited": 30% - 79% reduction
Participated®: 84% - 87% reduction

Case-control study:
Participated”: OR = 0.34

Cohort study:

Participated®: 91% reduction
Case-control study:
Participated”: OR = 0.25

No evidence

: = L2

RR, Relative risk; OR, Odds ratio (ratio between the odds of dying from cervical cancer for each study group); *Studies with a

Created with mapchart.net ©

high risk of bias were excluded for this figure; "Invited vs. Non-invited women; and *Participating vs. Non-participating wo-
men.



Cervical cancer screening in the Netherlands

Model estimates for women who were invited to screening between 30 and 60 years.

1000 women without screening 1000 women with screening
0000 ( 1 J
00000 000
0000000000000 0000000
000000000

Without screening With screening
® Women who died from cervical cancer 4 2
® Women with cervical cancer who died from other cause 5 3
® Women with a false-positive test result or CIN1 - 29

(no treatment)
® Women with CIN2 or CIN3 (treatment) - 26
Remaining women 991 940



SATPEA

Sciance Advice for Policy by European Academies

Evidence Review Report No. 10



Should we extend screening programmes?

Prostate cancer

» Prostate cancer is the most commonly diagnosed cancer and the leading cause of

cancer death in non-smoking European men
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The experts find the scientific basis for organised prostate cancer screening quite

strong provided that the age criteria are appropriate. The high levels of opportunistic

PSA testing at older ages can lead to overdiagnosis and harm. Likely that MRI (and
active surveillance) will become part of prostate screening protocols to further
improve net-benefit for individuals.
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Should we extend screening programmes?

Lung cancer
» High disease burden accounting for 20% cancer deaths in EU

* Two large-scale RCTs show low dose CT scanning (LDCT) reduce cancer
mortality for smokers and ex-smokers aged 50 to 80 years

B Death from Lung Cancer
500

400+

3004
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100+

Cumulative No. of Lung-Cancer Deaths
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Chest radiography

Low-dose CT

0 1

Years since Randomization

B Lung-Cancer Mortality

Deaths per 1000 Person-Yr
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The experts therefore find a strong scientific basis for extending cancer screening
programmes in EU to lung cancer screening based on effectiveness and burden




Should we extend screening programmes?
Lung cancer

« High disease burden accounting for 20% cancer deaths in EU

* Two large-scale RCTs show low dose CT scanning (LDCT) reduce cancer
mortality for smokers and ex-smokers aged 50 to 80 years

« Burden and possible harms of low dose scanning are limited
« Two systematic reviews (12 studies) suggest cost-effective strategies

« US Preventative Service Task Force are recommending LDCT for >50 years at
least 20 pack-years and ex-smokers <15 years

* Pilotsin UK and some EU countries suggest broad acceptance and provide
an opportunity for effective smoking cessation advice
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Progress EU

« Croatia 25,000
» Poland 20,000
 The Netherlands 13,000
* RISP ltaly 10,000
 Czech 5,000
* Hungary 5,000
« Estonia 4,000

. Norway, Finland, Denmark, Belgium (Flanders), France, Germany, Latvia, Lithuania, Romania, Slovakia, Bulgaria, Montenegro, Slovenia.



Predicted LC Outcomes over time
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4-1"-THE-LUNG-RUN

This project is co-funded under the HORIZON 2020 Programme under grant agreement no. 848294

 The first large-scale multi-centered implementation trial on Volume
CT lung cancer screening across 6 European countries

 To assess the relative safety* of a personalized risk-based (often)
less intensive screening regimen amongst high risk individuals®

* i.e., comparable detection of favourable lung cancer stages Il
# individuals aged 60-79 years, with a PLCO,,q;, 6-jaars LC risk 22.6% or a smoking history of
235 PY, being a current smoker or former smoker who quit smoking <10 years ago
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30

Triage at Baseline LDCT

Participants Action
Category
PanCan LungRADS 4-ITLR
Ve:?’SLOW 75% i 77% 12-24 months
Low risk 14% 83% - 12 months
Mogslf"te 8.2% 9.8% 20% 3 or 6 months
High risk 2.8% 7.4% 2.7% Refer




* Following the positive results of the Dutch-Belgian Lung Cancer Screening
(NELSON) trial, 4-IN-THE-LUNG-RUN aims to provide significant evidence
and cost savings for both citizens as well as health care systems in Europe
for the implementation of personalised lung cancer screening, possibly the
first large-scale risk-based cancer screening programme in Europe.

* The goal is to improve health by controlling current and future risks by
moving away from a "one-size-fits-all" approach.



Strengthening the screening
of Lung Cancer in Europe (SOLACE) project

~The SOLACE aim is to ensure PaTn ora e
implementation and optimisation
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© Special needs of high-risk
populationis with comorbidities

O Focussing on COPD, interstitial
lung disease and cancer
SUrvivors

© Needs arginalised and
vuln populations

© Addressing language barriers
and ethnici

© Working trained mediators

Needs of females

How to increase participation
in LCSPs

Liaise with breast cancer
screening

Assessed in 10 countries
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This project is co-funded under the EU4Health Programme 2021-2027 under grant
agreement no. 101101187



Impact of TLHC on early stage by deprivation —
narrowing the gap

34%

Approximate coverage of eligible population: f
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Screen,

But not too much




Screening is likely to reduce socio-economic
health disparities !
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