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Gezondheids-

effecten van
roken

Trachea, bronchus, and lung ——

Acute myeloid leukemia —

Oropharynx
Larynx
Esophagus

Stomach
Liver

Pancreas —
Kidney — ¥
and ureter «—

Cervix ——

Bladdcr—-\- " :
[\

Colorectal ~——

Chronic Diseases

Stroke

Blindness, cataracts, age-related macular degeneration
Congenital defects-maternal smoking: orofacial clefts

Periodontitis
Aortic aneurysm, early abdominal aortic
atherosclerosis in young adults

~— Coronary heart disease

— Pneumonia

— Atherosclerotic peripheral vascular disease

—— Chronic obstructive pulmonary disease, tuberculosis,
asthma, and other respiratory effects

Diabetes

Reproductive effects in women
, (including reduced fertility)

Hip fractures
Ectopic pregnancy
Male sexual function-erectile dysfunction

— Rheumatoid arthritis

Immune function



Smoking can cause cancer almost
anywhere in your body.

esophagus

mouth and throat e
(oral cavity and pharynx) S

voice box (larynx) &— & ——=e lung, bronchus, and trachea

acute myeloid leukemia ——=o liver

kidney and renal pelvis stomach

urinary bladder pancreas

uterine cervix —e@ colon and rectum

You can quit.
For free help: 1-800-QUIT-NOW.

CDC.gov/quit
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Leading causes of death around the world in 1990, 2019, and 2021

Age-standardized Age-standardized Age-standardized
death rate death rate death rate
Leading causes, 1990 (per 100,000), 1990 Leading causes, 2019 (per 100,000), 2019 Leading causes, 2021 (per 100,000), 2021
1 Ischemic heart disease 158.9 (147.4to 165.4)1 1 Ischemic heart disease 110.9(102.5t0116.9) 1Ischemic heart disease 108.7 (99.8 to 115.6)
2 Stroke 144.3(134.0t0152.3) 2 Stroke 89.3 (81.6t0 95.6) 2 COvID-19 94.0(89.2t0 100.0)
3 COPD* 71.9(64.61077.5) 3 COPD* 46.1(42.0t0 49.8) 3 Stroke 87.4(79.5t094.4)
4 Lower respiratory infections | 61.8 (57.0 to 66.8) 4 Lower respiratory infections'| 34.7 (31.5to 37.5) 4 COPD* 45.2 (40.7 to 49.8)
5 Diarrheal diseases 60.6 (46.7t0 79.6) 5 Neonatal disorders 30.7 (26.8 t0 35.3) 5 Other pandemic-related..™ | 32.3 (24.8 to 43.3)
6 Neonatal disorders 46.0 (43.5t048.9) 6 Alzheimer's disease 25.0 (6.2t065.0) 6 Neonatal disorders 29.6 (25.3to0 34.4)
7 Tuberculosis 40.0(34.1to 44.6) 7 Lung cancer 23.7 (21.8t0 25.8) 7 Lower respiratory infections | 28.7 (26.0 to 31.1)
8 Lung cancer 27.6(26.1t029.0) 8 Diabetes 19.8 (18.5t0 20.8) 8 Alzheimer's disease 25.2 (6.410 65.6)
9 Alzheimer's disease 25.1(6.0t066.1) 9 Chronic kidney disease 18.6 (16.9t019.8) 9 Lung cancer 23.5(21.2t025.9)
10 Cirrhosis of the liver 24.4 (22.31027.5) 10 Diarrheal diseases 17.1(12.4t023.2) 10 Diabetes 19.6 (18.2t0 20.8)
11 Cirrhosis of the liver 17.1(15.9t0 18.5) 11 Chronic kidney disease | 18.5(16.7t019.9)
12 Cirrhosis of the liver 16.6 (15.21018.2)
14 Diabetes 18.2(17.0t0 19.1) 14 Tuberculosis 14.9(13.7t016.4) 14 Diarrheal diseases 15.4(10.9t0 20.9)
16 Tuberculosis 14.0(12.6t015.8)

| Non-communicable diseases
18 Chronic kidney disease || 14.9 (13.7 t0 16.4) Communicable, maternal, neonatal, and nutritional diseases

T Uncertainty intervals are a range of values that are likely to include the correct estimate of health loss for a given cause.
* Chronic abstructive pulmonary disease
** Other pandemic-related mortality; includes excess mortality associated with the pandemic.

Global burden of disease 2021
https://www.healthdata.org/research-analysis/gbd



Estimated EU mortality 2030

Percentage of deaths worldwide 2008 2015 2030

Lower respiratory infections 61 55 42 |

COPD 58 66 86 1/5 of deaths
- worldwide

Trachea/bronchus/lung cancer 2.4 2.8 3.4 by 2030

Tuberculosis 2.4 1.6 3.4

Percentage of deaths in WHO European region 2008 2015 2030

Lower respiratory infections 2.3 2.2 1.9

COPD 2.5 2.7 3.2 1 /10 of deaths
- InEU

Trachea/bronchus/lung cancer 3.9 3.9 4.1 by 2030

Tuberculosis 0.8 0.7 0.4 _

Table 3 - Projected proportion of deaths due to leading respiratory causes. COPD: chronic obstructive pulmonary
dizease. Source: World Health Organization World Health Statistics 2011.

Smoking and respiratory infections are major causes of the burden of lung
disease in Europe, and are potentially preventable.

https://www.ersnet.org/the-european-lung-white-book/



Top 10 risk factors for disease burden among
children vs. older adults globally, 2021

Rank* | Children under5 People aged 70+

1 Low birth weight High blood pressure

2 Short gestation High fasting plasma glucose

(high blood sugar)

3 Child underweight Smoking

4 Household air pollution Ambient particulate
from solid fuels matter pollution

5 Child wasting High body mass index (adult)

6 Child stunting Kidney dysfunction

7 Unsafe water source High LDL cholesterol

8 Ambient particulate Household air pollution
matter pollution from solid fuels

9 Unsafe sanitation Diet high in sodium
and handwashing

10 No access to Lead exposure in bone
handwashing facility

Bl ! eains o af Y

Global burden of disease 2021
https://www.healthdata.org/research-analysis/gbd



Table 2. Relative Risks of Death from Specific Causes among Persons 55 Years of Age or Older, According to Sex and Smoking Status.*
Cause of Death Women vien
Never Smoked Current Smoker Never Smoked Current Smoker

no.of  relati no. of relative risk ) i : relative risk
deaths risk i

All causes . 8150 2.8 (2.7-2.9) 7 : 2.8 (2.8-2.9)
Diseases established as caused by
smokingf
Lip and oral cavity cancer, C00-C14 57 A 5.6 (3.7-8.6) 5 5.7 (4.1-8.1)
Esophageal cancer, C15 81 d 5.1 (3.5-7.4) { 3.9 (3.0-5.0)
Stomach cancer, C16 184 J 1.7 (1.2-2.5) E 1.9 (1.4-2.7)
Colorectal cancer, C18-C20 1,016 . 1.6 (1.4-1.9) ; 14 (1.2-1.7)
Liver cancer, C22 228 ; 1.8 (1.3-2.5) : 2.3 (1.8-3.0)
Pancreatic cancer, C25 948 . 1.9 (1.6-2.2) ‘ 1.6 (1.4-1.9)

103.8 (24.2-445.5 ¥ 13.9 (8.3-23.3
1872 22,9 (21.0-25.0) 480 1.0

Kidney and renal pelvis cancer, 2 1.2 (0.9-1.8) . 1.8 (1.4-2.4)
C64-C66

Acute myeloid leukemia, C92.0 180 ! 1.1 (0.7-1.7) X 1.9 (1.4-2.7)
Diabetes, E10-E14 743 ! 1.5 (1.3-1.9) 1 142 1.6 (1.3-1.9)
Ischemic heart disease, 120-125 4,119 { 3.0 (2.8-3.2) 4 1522 2.6 (2.4-2.7)

Other heart disease, 100-109 and 2,329 ; 1.9 (1.7-2.1) 3 364 2.0(1.8-2.2)
126~151

Total stroke, 160-169 2,435 : 2.1 (1.8-2.3) : 1.9 (1.7-2.2)
Atherosclerosis, 170 76 . 2.1 (1.1-4.0) ! 32 5.0 (3.2-7.9)
Aortic aneurysm, 171 : 10.1 (7.4-13.6) . 7.5 (5.8-9.7)

Laryngeal cancer, C32
Lung cancer, C33-C34

Pneumonia, influenza, and tubercu- ] 100 1.9 (1.6-2.4) d 2.0 (1.6-2.6)
losis, J10-J18 and A16-A19

COPD, J40-J44 3 25.0 (21.2-28.1 g 27.8 (24.1-32.0

Additional diseases associated
with smokingi

All infections, AO0-B99§ 598 g 2.5 (2.1-3.0) 2 2.2 (1.8-2.7)
Breast cancer, C50 1,748 y 1.3 (1.2-1.5) —

Prostate cancer, C61 — - . 14 (1.2-1.7)
Rare cancers$ 1,233 ) 1.1 (0.9-1.3) . 1.6 (1.2-2.0)
Cancers of unknown site 866 g 2.7 (2.3-3.2) . 3.2 (2.8-3.7)
Hypertensive heart disease, 111 244 . 1.9 (1.4-2.7) a 2.9 (2.2-3.9)
Essential hypertension and 249 ) 2.4 (1.7-3.4) d 2.6 (1.9-3.6)

hypertensive renal
Hcmncs 110 and 11

Relative risk:

- A measure of the risk of a
certain event happening in
one group compared to the
risk of the same event
happening in another

group.

Carter et al., N Engl J Med 2015
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| Host susceptibility ,/‘
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‘ \ Unknown factors
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Longkanker @

Not smoking-related —> | |
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\
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b
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Tissue injury — Clonal patches Invasion, angiogenesis Metastatic spread
Molectlars Common Genetic, Dysregulated
e TIniar germ-line epigenetic pathways,
SR genetic changes proliferation,
variations apoptosis
[ |
Treatment Prevention Definitive local therapy with or Systemic therapy with or
approaches without adjuvant therapy without radiation therapy
] |
Roles for
molecular Cancer risk Prognostic, predictive Predictive

markers




Longkanker: risicofactoren

De 10 belangrijkste risicofactoren

1. Roken 6. Roken
2. Roken 7. Roken
3. Roken 8. Roken
4. Roken 9. Radon
5. Roken 10. Asbest, ...

[ ~85% van longkankers komen voor bij (ex-) rokers




Roken en Longkanker

30
1 . 1-2 pack per day

75 < 1 pack per day

Age-Adjusted Relative Risk
o
]

Lifelon: 225 20-24 15-19 <15
Nonsmoker

B Age at which regular smoking begun

[ref]



Rookstop en risico op longkanker

Age-Adjusted Relative Risk

[
eesaEmeemaEsEEeEEEEEeEEem e m .- —————— ) g g e L S ey

Lifelong Current < 12 35 610 1115 216

Non-Smoker ~ Smoker \————
Years since smoking cessation

[ref]



Longkanker classificatie

Histologisch tumortype Incidentie (%)

Niet-kleincellig bronchuscarcinoom
- adenocarcinoom
- plaveiselcelcarcinoom
- grootcellig carcinoom
- niet verder gespecifieerd (NOS)

Kleincellig bronchuscarcinoom

Andere
-carcinoid, lymfoom, sarcoom ...

[ref]

80%
40%
20%
10%
10%

15%

5%

90% door roken

100% door roken



Longkanker mortaliteit Belgié 2021

ASR (World) per 100 000

Age-standardized (World) incidence and mortality rates, top 10 cancers

Incidence Maortality

Breast 1132

Prostate

Lung

Colorectum

Melanoma of skin
Bladder

MNon-Hodgkin lymphoma
Leukaemia

Corpus uteri

Kidney 9.7 24

120 100 80 60 40 20 0 20 40 &0 80 100 120
ASR (World) per 100 000

The Global Cancer Observatory - All Rights Reserved - March, 2021. rage &

[ref] 16



Vaak laattijdige diagnose longkanker

b

Table 3: Lung Cancer: Distribution of combined stage by sex, Belgium 2021

Stage Stage Stage Stage Stage Stage

| I I11 [V X MNA Total

Males
N 1,223 436 1,060 2727 211 9 5,675
% 216 77 188 481 37 02 100
Females
N 933 230 579 1640 131 4 3517
% 265 65 165 466 37 0.1 100

Staging acoording 1o the THM Bth edition { Ref: Brierkey I, Gospodarowicz MK, Wineloind Ch
THM cles=ificaton of malignant tunsoars, UTCC Sth edition)

Combined THM siage - compilation of pathobogical (pTMA) and clinical (¢ TR M) stnge. pTHA
prevails over cTHM, except when ¢ TNM stage is IV

Smage X: dingnoses with an unknoumn siage

Stage MA: dingnoses with o histologeeal dingnosis where no sizge can be evalusied (Mot
Applicatle)

[ref]
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Longkanker screening?

- Vermindert longkanker en i#l KCE
totale mortaliteit R e e

= Vals positieve resultaten en SYNTHESIS
incidentele bevindingen => LUNG CANCER SCREENING INEQ' HIGH-RISK PTITQ'N.
follow-up, extra diagnostiek en . Nabq
Kosten |

= Zou kosten-effectief kunnen zijn 8V < —

[ref]
KCE 2024
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Post-bronchodilator

C O D - Vol [L] spirometrie
P 0fFp——r 17— FEV1/FVC <70%
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Inflammatory pathways associated with COPD

Basal cell

Basal cell meta plasie_)/ Barrier disruption Goblet cell
hyperplasia

B B b S ’W‘S

TGRS Lo AN L)

o, A
2 : Goblet cell
hyperplasia,

Viruses Oxidative stress Smoke/pollutants Bacteria

Enhanced @ EGF ligands

macrophage N omn
activation o BRSNS

Polarized z e

macrophage - Mucus
/’ ”Dendrltlc A e ? production,
cell 3@ ‘ ! ;

and barrier
@— O™

2 %@QB\\ )

.-::. Eosinophils =
Mast ‘_—_———"'-___,-——..‘_;// ’

cell

Increased blood
et T ey ) 80
& eosinophil levels @ : ' —— “
Blood 9 Eosinophils e "

MMP production

1\ ﬂ\

Neutrophils
Increased \
production neutrophil levels i
Endothelium ‘Q

Fibrosis
(small airways)

vessel S B-cell class switching/IgE production

Fibroblast
e

Can snaabar natas far fantnatae and rataransac

x Airway Extracellular

matrix

remodeling

\VEL
thickening

[ref] . ‘
Christenson; ERS 2023
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The small airways — Silent zone

Quiet or
silent zone —

Large airways | Trachea Generation
(>2 mm) %
10|
Bronchi @% |
é 3 g\ N
2
&D\ 3
b 4
Small airways 8
(<2 mm) Bronchioles )/\< H
Terminal bronchioles v |6
A% I
Respiratory bronchiolve!g{ g\& ? b& 18
2 ;
g 20
Alveolar ducts 9]
22
Alveolar sacs 23

Usmani et al, Mayo Clin Proz12021



The New England
Journal of Medicine

Copyright, 1968, by the Massachusetts Medical Society

Volume 278 JUNE 20, 1968 Number 25

SITE AND NATURE OF AIRWAY OBSTRUCTION IN CHRONIC OBSTRUCTIVE LUNG
DISEASE*

James C. Hoce, M.D., M.Sc., PETER T. MackLEM, M.D., C.M., F.R.C.P. (C),
AND W. M. THURLBECK, M.B., CH.B., M.C.PATH.

Normal Centrilobular emphysema Panlobular emphysema

y -

Loss of small airways and
changed morphology

A C
FIGURE 6. Bronchograms Using Finely Particulate Lead Dust as Contrast Material (X1.5).
In: A novmal contrast matervial onllines the pevipheral bronchial tree to the level of the vespiratory bronchioles. In B (centrilobular emphysema)
the contrast material has outlined the centrilobwdar emphysematous spaces, but many of the small aivways appear occluded with blunt and tapering
ends. The bronchogram in C (panlobular emphysema) shows the marked narvowing and tortuosity of the small aivways. Although there appears to be
bronchiolectasis in this case, additional filins revealed that the aivways which appear dilated in this figure navvowed markedly at lower distending 22
pressures.



Small airway pathology in COPD

GOLD stages

GOLD GOLD

GOLD
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Hogg et al, NEJM 2004



Small airway determinants of airflow limitation in COPD
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Lancet Commision on COPD:
The importance of early
diagnosis to eliminate COPD

= Objective: To set the course to
eliminate COPD by challenging
accepeted dogma and generating
debate.

ECOPD iEnroIment in RCT

Ediagnosis Symptoms

Lung function

ESymptom management

B
Lung +COPD diagnosis
function |
Symptoms
' Disease interception
Symptom management >
| T : T T T | |
20 30 40 50 60 /0 80

Age (years)

Stolz, Lancet 2022 25
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“Healthy” (ex-)smokers versus never smokers
(COPDGene/Spiromics)

MMRC 22: 23.5% vs 3.7%

SGRQ score: 17 vs 3.8

6MWD: 447m vs 493m

Emphysema or airway thickening on CT: 42.3%

More frequent respiratory events requiring OCS or ABs in those with
chronic bronchitis: 0.3/yr vs 0.1/yr

Elevated sputum mucin concentrations

Regan, JAMA Int Med 2015
Martinez, Respir Med 2014
Woodruff, NEJM 2016
Kesimer, NEJM 2017



Pre-COPD = precursor voor COPD

= Pre-COPD: Respiratory symptoms Fecr/i'\?g 5%.70

and/or structural lung lesions
and/or physiological abnormalities ,,
without airflow obstruction. [ o

Exace

Function
Low Do
Hyperinflation
Small airways obstruction
Accelerated FEV, decline

GOLD Strategy for COPD 2024 Report .
Lee, Respir Care 2023

27



Onderzoek van kleine luchtwegen in pre-COPD (SILENT Study)

Airway
obliteration

narrowing

40% verlies van kleine
luchtwegen in pre-COPD

NO COPD Mild COPD Bevere COPL) Verleden et al. AJRCCM 2023



Benefit of smoking cessation: Lung Health Study
11-year results

2.9 1 *N=5,413
2.8
07 T o=
' Sustained quitters
26 IS
= 25 A :
“ Intermittent
o 247 quitters
LL
2.3 -
2.2 - .
Continuous smokers
211
0= | | 1 T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10 11

Year

Smoking cessation reduces COPD symptoms, exacerbations and mortality
riSk. Anthonisen NR, et al. Am J Respir Crit Care Med 2002
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Left lung
(in cross-
section)
Bronchioles
, (liny aioways)
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exchange)

nterstitiéle | e

Idiopathic
Pulmonary
Fibrosis

ongziekten (ILD) %

/ and alveoll
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in lungs | gas exchange) L DStailed view with (PF




12/15/2024

Roken

gerelateerde
ILD

Casal, et al. Chronic respir dis, 2024

I |
- CT: reticular and - Young adults

- Anatomopa
thological linear opacities, - Pneumothorax
- Minimal clinical, distortion - Diabetes
functional and insipidus
ndnologml -PH
involvement
|
v ILA - CT: cavitated nodules,
' cysts, respecting
SRIF cost ic sinuses
-BAL: CD1a>5%

T

RF: smoke, Al
HP, drugs, metals males
- CT: inferior and -RF:LC.PH
peripheral ground - Preserved FVC,
glass, cysts, very low DLCO
emphysema
Ne l /
b :
Biopsy for - 215% supenior
diagnosis emphysema ~
inferior fibroti
i\ _ILD r
_— !

- Use of e-cigarettes / - Respiratory = - Exclusion of other
vapes: previous 90 abdominal symptoms causes: infections
days - CT: ground glass,
subpleural sparing
Jf
EVALI

- Young male
- Acute onset
- Diffuse
pulmonary
mfiltrates
-BAL:>30%
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RB-ILD

=

[ref] 32
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EVALI = E-cig, or vaping, product use associated lung injury

Nasal epithelia

Downregulation of immune genes
Inhibition of ciliary beating

Bronchial epithelia

Altered protein expression

Inhibition of ciliary beating

Inhibition of CFTR/airway dehydration
Increase in MUCSAC

Cellular toxicity

Sinuses

Increased cytokine secretion
Altered gene expression

S

Lange termijn effecten?

~ Trachea

Endothelia

: Impaired vasoconstriction
\ Pomiai : i) Increased stiffness

‘ Impairment of
gas exchange

Lipid laden macrophages

——

N
-

Sputum

Altered sputum proteome:
increased proteases & MUCSAC
Impaired macrophage function

Rose et al, circulation 202334
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EVALI with organizing
pneumonia

Rose et al, circulation 202335



‘Popcorn lung’: A dangerous risk of flavoured e-cigarettes

The Mysterious Vaping Illness
That'’s ‘Becoming an Epidemic’

A surge of severe lung ailments has baffled doctors and public
health experts.

4

is’ob

I A
o

Even though we know that diacetyl causes popcorn lung, this chemical is found in many e-cigarette
flavors https://t.co/w3G3WJIQMdM
— American Lung Assoc. (@LungAssociation) July 8, 2016

[ref]


https://t.co/w3G3WJQMdM
https://twitter.com/LungAssociation/status/751534829494120448

Primaire) preventie van
roken gerelateerde
longziekten

CASSIE VOOR
NN&VEN//




Rookgedrag in Belgié

Prevalence of regular (at least 1x/week) e-cigarette use among the population aged 15 years and over, by age group

Prevalence of daily smoking among people aged 15 and over, by age and sex, Belgium, 2018 and sex, Belgium, 2018

Source: Health Interview Survey, Sciensano [1]

Age-specific prevalence

30%

Source: Health Interview Survey, Sciensano [1]
12%

Age-specific prevalence

X

25% 10%
20% 8%
15% . 6%
10% b 49%
0% 0% ._.—-_

15-24 25-34 35-44 45-54

® Men @ Women

55-64 65-74 16-24 25-34 35-44 45-54 55-64 65-74

® Men @ Women

https://www.healthybelgium.be/en/health-

status/determinants-of-health/tobacco-use

» 15% of the population were daily smokers in 2018 in Belgium, lower than the EU-15 average. This proportion is
higher in men (18%) than in women (12%) and higher in Wallonia (18%) than in Brussels (16%) and Flanders
(13%).

» The prevalence of daily smoking has decreased by 40% between 1997 and 2018.

* 4.1% of the population were regular users of e-cigarettes in 2018 in Belgium, higher than the EU-15 average.

» Socio-economic disparities are large in smoking behavior: the proportion of daily smokers and electronic
cigarette users is 2.4 times smaller in the higher versus the lower educated people.

» Among adolescents aged 11-18, 17% have at least tried tobacco and 3.8% are daily smokers.

« Daily smoking has significantly decreased among adolescents between 2006 and 2018.

« In 2018, more adolescents have tried e-cigarettes than conventional cigarettes.
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De effecten van stoppen
met roken

https://lwww.medipro.nl/de-effecten-van-stoppen-met-roken/

1 jaar
Het verhoogde risico
20 minuten op een hartaanval

is gehalveerd.

5 jaar

Je heb net zoveel kans
om een beroerte te
krijgen als een niet roker.

De bloeddruk
en hartslag daalt.

Het niveau van kool-
stofmonoxide in het
bloed is weer normaal.

1-9 maanden

De rokershoest is weg
en de ex-roker heeft
meer adem.

Het risico op hart- en
vaatziekten is gelijk aan
een niet-roker.
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Vapen en roken onder tieners

100
L === Any tobacco product (high school)
1 = == = E-cigarettes (high school)
===+ Any tobacco product (middle school)
30 + - = E-cigarettes (middle school)
2
c
& 25-
-
i
©
© 20- /
o /
8 /
= -~ 7
g 15 - /” S /
[ 4 N
. /, \\-——"’
104 /
see ,,-""lliun ----- -
"fascnnsse c.u',.. Son ee .'.""
5+ "’ "- .'~~.._...-.‘-
-"" N v
0 ; —— T T T T T 1 1
2011 2012 2013 2014 2015 2016 2017 2018
Year

Figure 1. Percentage of middle and high school students
who currently use electronic cigarettes and any tobacco
product, National Youth Tobacco Survey, United States, 2011

to 2018.""
Rose et al, circulation 2023

Hier speel ik rookvrij

www.generatierookvrij.be

Wet van 22 december 2009 betreffende een regeling voor rookvrije plaatsen
en ter bescherming van de bevolking tegen tabaksrook.
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