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(R)evolutie in longkanker :
Epidemiologie, diagnostiek en therapeutische strategieén
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Cancer Incidence and Mortality

World: Both sexes, all ages
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LUNG CANCER
Incidence = 1,600,000/yr
Mortality = 1,370,000/yr

= Lethality ~ 85%
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De tien meest frequente tumoren per geslacht, Belgié 2011
Bron: Stichting Kankerregister (www kankerregister.org/statistieken)

Prostaat (9,036) Borst (10,490)

Long (5,578) Colon en rectum (3,743)
Colon en rectum (4,766) Long (2,339}

Hoofd- en hals (1,986) Baarmoederlichaam (1,414)

Blaas (1,823) Maligne melanoom (1,249)
Non-Hodgkin (1,027) Non-Hodgkin (888)
Nier (978) Ovarium (828)
Leukemie (949) Pancreas (758)
Maag (946) Leukemie (696)
Maligne melanoom (917) Nier (663)
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Estimates of cancer incidence and mortality in Europe (2006)

25

Blncidence
20

m Mortality

s Europe Lung cancer
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Incidence 265000 /y

% of all cancers

Mortality 236°000 /y

Cancer mortality in Europe: lung > colorectal + breast




Longkanker: Risicofactoren

De 10 belangrijkste risicofactoren

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

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




BRITISH MEDICAL JOURNAL

LONDON SATURDAY SEPTEMBER 30 1950

SMOKING AND CARCINOMA OF THE LUNG
PRELIMINARY REPORT :

By

RICHARD DOLL, M.D., MR.C.P.
Member of rhe Statistical Research Unir of the Medical Research Emmq:'i{

AMTY

A. BRADFORD HILL, Ph.D., D.Se.

Professor af Medical Statistics, Landon School of Hyglene and Tropical Medicine ; Honorary Direcior of the Statistical
Research Unir of the Medical Research Council

BMJ 1952, Carcinoma of the Lung




Roken en longkanker

» Sigarettenrook is een complex aerosol
» “mainstream’ rook: ingeademd tijdens het roken
» “sidestream” rook: ontstaan bij spontane verbranding (cfr. Passief roken)

» Sigarettenrook bevat irritantia, vrije radicalen en meer dan 40 carcinogenen,
waaronder :

» N-nitrosamines
» Polycyclische aromatische koolwaterstoffen

» Carcinogeen effect door vorming van DNA adducts




Age-Adjusted Relative Risk
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Years since smoking cessation




E- Cigarettes?

» Non-combustible tobacco products

» Generate inhalable aerosol containing nicotine, flavors, propylene glycol, and
vegetable glycerin

» Reached the market without either extensive preclinical toxicology testing or long
term safety trials

GOTTS ET AL - BMJ. 2019 SEP 30;366:L5275. DOI: 10.1136/BMJ.L5275



https://www.ncbi.nlm.nih.gov/pubmed/31570493

E- Cigarettes?

E-cigarette components el ey

activates microprocessor

Microprocessor Atomizer heats liquid
LED indicates when controls atomizer

vapourizer is in use and LED Cartridge h

Mouthpiece collects
and delivers vapour

GOTTS ET AL - BMJ. 2019 SEP 30;366:L5275. DOI: 10.1136/BMJ.L5275
FRANCK ET AL — CIRCULATION 2014;129:1945-1952



https://www.ncbi.nlm.nih.gov/pubmed/31570493

E- Cigarettes?
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Juul

From Wikipedia, the free encyclopedia

This article Is about the vaping device. For ather uses, see Juul (disambiguation).

Juul Labs, Inc. (/ d3u’l/, stylized as JUUL Labs) is an American electronic cigarette company which spun off from Pax Labs in 2017 ¥l 1t makes the Juul e-cigarette, which packages
nicotine salts fram leaf tobacco into one-time use cartridges

Juul Labs was co-founded by Adam Bowen and James Monsees. It headquarters is in San Francisce.!"! Altria Group (formerly Philip Morris Companies™), acquired a 35% stake in Juul
Labs for $12.8 billion on December 20, 2018."" Juul received a $2 billion bonus to distribute among its 1,500 employees.!

The Juul became the most popular e-cigarette in the United States at the end of 2017 and has a market share of 72% as of September 2018123 |15 widespread use by youth has
triggered concern from the public health community and multiple investigations by the U.S. Food and Drug Administration ["] Given the high nicotine concentrations in Juul, the nicotine-
related health conseguences of its use by young people could be more severe than those from their use of other e-cigarette products.”s]

Contents [hids]
1 History
1.1 Founders
1.2 Executive Team
1.3 VMR Products
2 Investors
3 Design
4 Usage
4.1 Prevalence among adolescents
4.2 Quitting
5 Health concerns
5.1 Nicotine content
6 Market share
6.1 United States
6.2 International
7 Marketing

Read | View source View history | Search Wikipedia
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Juul vaping device with pods

Q

Juul Labs, Inc.

Private
Pax Labs
May 22, 2015; 4 years ago




E- Cigarettes? Controversies

» Effectiveness as a smoking cessation intervention?
» Eg : Halpern et al (NEJM 2018;378:2302-10)

» Impact at a population level?
» Less harmful than combustible tobacco products?

» Measurable adverse biologic effects on organ and cellular health in humans, in
animals, and in vitro.

» The effects of e-cigarettes have similarities to and important differences from
those of cigarettes.

» Decades of chronic smoking are needed for development of lung diseases such
as lung cancer or chronic obstructive pulmonary disease

» Population effects of e-cigarette use may not be apparent until the middle of
this century

GOTTS ET AL - BMJ. 2019 SEP 30;366:L5275. DOI: 10.1136/BMJ.L5275



https://www.ncbi.nlm.nih.gov/pubmed/31570493
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Recently Published, September 6, 2019 :

Because of the public health implications, the following articles were published on NEJM.org

ORIGINAL ARTICLE
Pulmonary Illness Related to E-Cigarette Use in Illinois and Wisconsin — Preliminary
Report

EDITORIAL
Vaping-Induced Lung Injury

S ehrietion
D.C. Christiani

CORRESPONDENCE
Imaging of Vaping-Associated Lung Disease

T.S. Henry, J.P. Kanne, and S.J. Kligerman

CORRESPONDENCE
Pulmonary Lipid-Laden Macrophages and Vaping

D. M
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Longkanker: Risicofactoren

Genetische predispositie

Roken Fam. An. Qdds ratio

- + 5.7
+ - 15.1
+ + 30.0
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* RX thorax

Stage 1 -1V ¢




» Concept diagnostiek

» Concept stagering

» Diagnostisch traject

» Diagnostische technieken

» Take home messages

ax
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Waar zit het ?




» Concept diagnostiek

» Concept stagering

» Diagnostisch traject

» Diagnostische technieken

» Take home messages

ax
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Diagnostiek = wat Is het ?

» “Tissue is the issue”
» Weefseldiagnose is essentieel vooraleer behandeling kan gestart worden

» Verschillende technieken :

» Bronchoscopie, echo-endoscopie, transthoracale punctie, biopt van metastase, pleurapunctie,
thoracoscopie, mediastinoscopie...

» Histologie (biopten) > cytologie (uitstrijkjes)
» Afweging maken tussen ‘invasiviteit’ (= risico’s) en ‘opbrengst’

» Pogen om ‘diagnostiek’ en ‘staging’ op elkaar af te stemmen
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Stagering = waar zit het ?

» Kanker opdelen in verschillende groepen op basis van verschillende stadia (stages — stagering)

» Overleving is hoger bij patiénten waar de ziekte nog lokaal is tov patiénten waar de ziekte reeds
buiten het primaire orgaan te vinden is.

» Doel
1.Clinicus helpen om een behandelingsplan op te stellen
2.Een idee geven omtrent prognose
3.Effect van behandeling beter evalueren.
4.Informatie-overdracht vergemakkelijken




FIGLURE 70 - LUNG CANCER: RELATIWE SURVIVAL BY FIGURE 71 - LUNG CANCER: RELATWE SURVIVAL BY
STAGE IN MALES (BELGIUM, 2004-2008) STAGE IN FEMALES (BEELGIUM, 2004-200E)
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Soums: dekgen Cancer Rty




Stagering thoracale maligniteit : overzicht

| STAGE T N M | STAGE T N M
Occult A Tla N2 MO
carcinoma | X NO MO ES z; mg
0 L = NO MO T2a N2 MO
AT Timi NO MO T2b N2 MO

: T1a NO MO T3 N1 MO
A2 T1b NO MO T4 NO MO
IA3 Tlc ~ NO MO T4 N1 MO
IB T2a NO MO B T1a N3 MO
A T2b NO MO E b :z mg
B ba AL Mo ng N3 MO

T1b N1 MO T2b N3 MO
T1c N1 MO T3 N2 MO
T2a N1 MO T4 N2 MO
T2b N1 MO nc T3 N3 MO
T3 NO MO T4 N3 MO

IVA Any T Any N M1la

Any T Any N M1b

IVB Any T Any N Mlc
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Stagering : T - status

T2b
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Stagering : N status

» N1 Ipsilateraal peribronchiaal, ipsilateraal hilair
» N2 Subcarinaal, ipsilateraal mediastinaal

» N3 Contralateraal mediastinaal of hilair, scalenus of supraclaviculair

» Verschillende klierstations rondom de luchtpijp met elk specifieke lokalisatie en nummering
» Supraclaviculair=N3 =1
» Mediastinale klieren = N2 -N3=2-9
» Peribronchiaal - Hilaire klieren =N1=10- 14
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Ipsilateraal : N2
Contralateraal : N3

Ipsilateraal :
Contralateraal :
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Stagering : N status

No

Al Aoz |
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Stagering : N status

» N1 Ipsilateraal peribronchiaal, ipsilateraal hilair
» N2 Subcarinaal, ipsilateraal mediastinaal

» N3 Contralateraal mediastinaal of hilair, scalenus of supraclaviculair

> Aanwezigheid van N2 of N3 ziekte heeft belangrijke impact
> prognostisch
> therapeutisch




Stagering thoracale maligniteit : Belang van N-status

FIGURE 70 - LUNG CANCER: RELATWE 5URVIVAL BY
STAGE IN MALES (EELGIUM, 2004-2008)




Stagering : M status

Contralateral,
Primary tumour
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separate
tumour nodule(s)

Malignant W Malignant
pleural effusion/nodule(s)

pericardial effusion/nodule(s)

This includes

involvement of a single

distant (non-regional)
lymph node

Y cj,m‘y/.ys..;d«)u

' metastases in one
nodes .

Liver

Brain

This includes
multiple extrathoraci

or several organs

Adrenal

oot sl Vi, AV




» Concept diagnostiek

» Concept stagering

» Diagnostisch traject

» Diagnostische technieken

» Take home messages
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Historical Perspective

The first reported TFB extraction was by Killian
in 1897 [2]. A farmer from the Black Forest in
Germany was referred to Dr. Killian after swal-
lowing a pork bone with symptoms of severe
cough, dyspnea, and hemoptysis. Using a Kirstein
laryngoscope, Killian was able to identify a solid
object in the right main stem bronchus. His initial
reaction was to perform a tracheostomy: how-
ever, not being a surgeon, he was not permitted to
do the operation. After consultation with a laryn-
gologist, Killian removed the foreign body (pork
bone) using a Mikulicz-Rosenheim esophago-
scope under local cocaine anesthesia.
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Niet invasief
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Minimaal invasief Invasief

RX

CT scan

PET -CT

MRI

Echografie

TTNA VATS / Open longbiopt

(Transthoracale punctie — naald aspiraat)
(echo geleid — CT geleid)

Bronchoscopie
Brushing — biopten (perifeer — centraal) — lavage
—blinde TBNA

Mediastinoscopie

rEBUS - Biopten . _
Rigide / starre scopie
EBUS — TBNA

EUS - TBNA

Pleurapunctie

Tournoy et al. EUS-FNA and EBUS-TBNA in pulmonary medicine: consensus report of the Belgian Working Party for thoracic endoscopy. BJMO 2008;Vol 2;5:316-25

Dr Desender



Cytologie Histologie

Losliggende cellen zonder
weefselverband op een
uitstrijkje of in suspensie

ax

Vaste weefselstukken met cellen in duidelijk verband
Grotere hoeveelheid materiaal

Bronchoscopie
Brushing — lavage — blinde TBNA

TTNA

(Transthoracale punctie — naald
aspiraat)

EBUS — TBNA
EUS - TBNA

Pleurapunctie

Bronchoscopie VATS / Open longbiopt
biopten (perifeer — centraal)
rEBUS - Biopten Mediastinoscopie

Rigide / starre scopie
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Cell Blocks

1. Dispersion 2. Cell Collection 3. Cell Transfer

Monolayer used for primary diagnosis

http://www.thinprep.com/hcp/lab_professionals/imaging_system/thinprep_200
0.html

e b
Cell block used for further — : |

differentiation and mutation

testing. DNA enrichment by manual macrodissection for preparing
Therascreen testing.

Malfait et al, GSK awards 2012 : Retrospective analysis of 2 years of EGFR testing in NSCLC at Ghent University Hospital.




UZ

@® blced, ademhaling & spijsvertenng «
< LONG

5 =~ - a a UNIVERSITEIT
Universitair Ziekenhuis Gent L ong Oncologisch Netwerk Gent GENT
Pt met vermoeden van
longcarcinoom
Intake : voorgeschiedenis, rookgedrag, medicatie, klinisch onderzoek, performance status, oude beeldvorming, ...
6% asymptomatisch: toeval RX
27% lokaal: hoest, haemoptoe, hees, dyspnoe, slikklachten
33% klachten tgv uitzaaiingen: hersenen, bot, lever
34% systemische klachten: moe, lusteloos, vermagering, koorts
40 M asymptomatic
301 .
W symptomatic
20 - primary tumor
B symptomatic
10- metastatic disease
0 systemic symptoms
© 2010 Universitair Ziekenhuis Gent Adapted from NICE pathways : diagnosis and staging of lungcancer 45

http://pathways.nice.org.uk/pathways/lung-cancer#path=view%3A/pathways/lung-cancer/diagnosis-and-staging-of-lung-cancer.xml&content=close



http://pathways.nice.org.uk/pathways/lung-cancer#path=view%3A/pathways/lung-cancer/diagnosis-and-staging-of-lung-cancer.xml&content=close
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Pt met vermoeden van
longcarcinoom
Intake : voorgeschiedenis, rookgedrag, medicatie, klinisch onderzoek, performance status, oude beeldvorming, ...
I
v N
33% klachten uitzaaiingen: hersenen, 34% systemische klachten 27% lokale klachten 6% asymptomatisch
bot, lever, huid, pleuravocht,...
\\4
Gericht onderzoek naar M1 letsels
Weefselstaalname als mogelijk
»Huidbiopt
»Leverpunctie
»Bijnierpunctie
»MRI hersenen (+ weefselname andere leasie)
»MRI bot (+ weefselname andere leasie)
\\4
STADIUM IV
© 2010 Universitair Ziekenhuis Gent Adapted from NICE pathways : diagnosis and staging of lungcancer NICE Moot let ience 16

http://pathways.nice.org.uk/pathways/lung-cancer#path=view%3A/pathways/lung-cancer/diagnosis-and-staging-of-lung-cancer.xml&content=close



http://pathways.nice.org.uk/pathways/lung-cancer#path=view%3A/pathways/lung-cancer/diagnosis-and-staging-of-lung-cancer.xml&content=close
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Pleuravocht : thoracocentese techniek
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Pt met vermoeden van
longcarcinoom

Intake : voorgeschiedenis, rookgedrag, medicatie, klinisch onderzoek, performance status, oude beeldvorming, ...

Vi \Z
33% klachten uitzaaiingen: hersenen, 34% systemische klachten 27% lokale klachten 6% asymptomatisch
bot, lever, huid, ....

Cl- bovenbuik

\\4
Gericht onderzoek naar M1 letsels
Weefselstaalname als mogelijk

\4

STADIUM IV
© 2010 Universitair Ziekenhuis Gent Adapted from NICE pathways : diagnosis and staging of lungcancer NICE Moot let ience

http://pathways.nice.org.uk/pathways/lung-cancer#path=view%3A/pathways/lung-cancer/diagnosis-and-staging-of-lung-cancer.xml&content=close



http://pathways.nice.org.uk/pathways/lung-cancer#path=view%3A/pathways/lung-cancer/diagnosis-and-staging-of-lung-cancer.xml&content=close
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Flexible bronchoscopie

A bronchoscope is used
to view the airways
and check for any
abnormalities




Flexible bronchoscopie

» Flexible scoop — diameter +/- 6 mm
» Camera in de top + 2 lichtjes
» Werkkanaal (+/- 2.8mm)

» Pt zittend of liggend

» Lokale verdoving van de keel

» Sedatie (UZ Gent tot 80%) — Narcose (complexe procedures)
» De patiént blijft gewoon ademen tijdens onderzoek

» Wat extra zuurstof tijdens onderzoek
» Voorbereiding : +/- 10 minuten

» Procedure : +/- 10 minuten

» Observatie : tot patiént zich goed voelt (medicatie uitgewerkt is en de bloeddruk/pols/

zuurstofmeting in orde is)

</ LONG
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Optic centre Metal
& housing

Geometric
centre

Rubber sleeve

Suction channel
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Flexible bronchoscopie
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http://pathways.nice.org.uk/pathways/lung-cancer#path=view%3A/pathways/lung-cancer/diagnosis-and-staging-of-lung-cancer.xml&content=close
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Pt met vermoeden van
longcarcinoom
Intake : voorgeschiedenis, rookgedrag, medicatie, klinisch onderzoek, performance status, oude beeldvorming, ...
I
\%
34% systemische klachten 27% lokale klachten 6% asymptomatisch
CT - Thorax + bovenbuik
Bronchoscopie
I
v \ Vi
Verdachte letsels M1 Perifeer of centraal letsel Perifeer letsel
] met verdachte zonder verdachte
mediasinale klieren mediastinale klieren
(>10mm) (<10mm)
» Bronchoscopie met blinde perifer biopten
\Y
© 2010 Universitair Ziekenhuis Gent Adapted from NICE pathways : diagnosis and staging of lungcancer NICE Moot let ience 50


http://pathways.nice.org.uk/pathways/lung-cancer#path=view%3A/pathways/lung-cancer/diagnosis-and-staging-of-lung-cancer.xml&content=close
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Transthoracale punctie

» Perifere Tumoren
» Pleuraal contact : echogeleid
» Geen pleuraal contact : CT geleid

» Cytologie (fijne naaldaspiraat [FNA])

» Histologie (true cutt biopt)

» Gevoelige techniek in ervaren handen

» 7-35% pneumothorax, zelden drainage nodig

» Cl : respiratoire insufficiéntie, unieke long, pulmonale hypertensie, stollingsstoornissen.
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Transthoracale punctie

CT Geleid Echo Geleid

g3
& 4

o

Tumor—__
T—
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Original Research

Universitair Ziekenhuis Gent
PULMONARY PROCEDURES

| CHEST

Meta-analysis of Guided Bronchoscopy for
the Evaluation of the Pulmonary Nodule
vilvestri, MD, FCCP

-~

Jessica 5. Wang Memoli, MD; Paul |. Nietert, PhD; and Gerard A. Sil
bronchoscopy
Yield 34% [14%-64%] 76%-90% 70% [46%-86%]
Complications
Pneumothorax 25% [Up to 40%] 1.5% [0%-7.5%]
15% 0.6%

Drain
* Nodule size > or < 2cm, bronchus sign, distance to hilum
« 2012 => technological evolution anno 20167

Wang, Nietert, Silvestri. CHEST 2012;142(2):385-393

© 2010 Universitair Ziekenhuis Gent

55
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Guided bronchoscopy

X-ray / Fluoroscopic

Radial EBUS — Mini Probe

Ultrathin bronchoscopy

VBN - Virtual Bronchoscopic Navigation

ENB — Electromagnetic Navication Bronchoscopy

a K~ W D PF

© 2010 Universitair Ziekenhuis Gent

56
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Radiaire echo-endoscopie= radiaire EBUS = miniprobe

© 2010 Universitair Ziekenhuis Gent 57
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E. Kikuchi et al. Endobronchial ultrasonography with guide-sheath for peripheral pulmonary lesions Eur Respir J
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Please cite this article in press as: Fuso L, et al. Role of ultrasound-guided transbronchial biopsy in the diagnosis of peripheral pulmonary lesions.
Lung Cancer (2013), http://dx.doi.org/10.1016/j.lungcan.2013.04.004
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Figure 3. A comparison of bronchoscopes. (A) The 4.0-mm thin bronchoscope with a 2.0-mm
working channel (feft), and the 3.0-mm ultrathin bronchoscope with a 1.7-mm working channel (right).
(B) A 3.0-mm ultrathin bronchoscope with a 1.4-mm ultrasonic probe (feft), and a 4.0-mm
bronchoscope with a 1.95-mm guide sheath (arrow) and a 1.4-mm ultrasonic probe (right).

Ok, Saka, Ando, of al: Navigational Endosonographic Ultrathin Bronchoscopy
Amerncan Journal of Respiratory and Critical Care Medicine Volume 192 Number 4 | August 15 2015
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VBN - Virtual Bronchoscopic Navigation

VIRTUAL BRONCHOSCOPIC NAVIGATION (VBN) SYSTEM
Image Guidance for Bronchoscopy

* Provides real-time path navigation within the lungs for lung biopsy and other Dx/Tx procedures
 Side-by-side navigation pairs real time and virtual images throughout procedure

» Navigation guides user to target with 3mm accuracy

« System operation does not require specialized, disposable instruments

Real-time guidance

with LungPoint® Virtual
Bronchoscopic Navigation
simultaneously shows the
live and virtual views and
the path to follow—with
navigation accuracy of 3 mm
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ENB — Electromagnetic Navication Bronchoscopy
[SuperDimension]
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UGG
Long Oncologisch Netwerk Gent
Pt met vermoeden van
longcarcinoom
Intake : voorgeschiedenis, rookgedrag, medicatie, klinisch onderzoek, performance status, oude beeldvorming, ...
I
\Z
34% systemische klachten 27% lokale klachten 6% asymptomatisch
CT - Thorax + bovenbuik
Bronchoscopie
I
v Vi 2
Perifeer of centraal letsel Perifeer letsel
| met verdachte zonder verdachte
mediasinale klieren mediastinale klieren
(>10mm) (<10mm)

» Bronchoscopie met|blinde perifer biopten

»>transthoracale punctie

» Guided bronchoscopy
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WB PET - CT scan

PET scan

» Suiker moleculen = FDG
» 2fluoro 18,2 deoxy D glucose
» Positron Emissie

» Whole Body (WB)
» Niet voor CZS

» Onverwachte M1
» 10%

» Detectiedrempel 1cm

CT scan
» lood contraststof

» Rontgenstralen

» Helical WB CT

» Duidelijke structuren

ax

LONG

Long Oncologisch Netwerk Gent
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CT Scan PET Scan PET/CT Scan*

Organs and bones Cell actrvity Exact locanon of high cell acuvity
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Pt met vermoeden van
longcarcinoom

Intake : voorgeschiedenis, rookgedrag, medicatie, klinisch onderzoek, performance status, oude beeldvorming, ...

\Z

34% systemische klachten 27% lokale klachten 6% asymptomatisch

\

CT — Thorax + bovenbuik
Bronchoscopie

v \ %
Perifeer of centraal letsel Perifeer letsel
| met verdachte zonder verdachte
< mediasinale klieren mediastinale klieren
(>10mm) (<10mm)

» Bronchoscopie met|blinde perifer biopten

»CT geleide tfansthoracale punctie

10% % »Radiaire EBUS
PET-CT PET-CT

V.

Mediastinale stagering (N2 — N3)
EUS / EBUS & mediastinoscopie

v
NO — N1 ziekte
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Mediastinale stagering (N2 — N3)

» Bewijzen van maligniteit in N2 en N3 klieren.
» Minimaal invasief via EUS / EBUS

» Chirurgisch invasief via mediastinoscopie.

» Negatief resultaat EUS / EBUS moet steeds gevolgd worden door klassieke
mediastinoscopie.
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Perifeer of centraal letsel
met verdachte
mediasinale klieren

Perifeer letsel
zonder verdachte
mediastinale klieren

(>10mm) (<10mm)
V y
PET-CT PET-CT
\2
Mediastinale stagering (N2 — N3)
EUS / EBUS & mediastinoscopie
V \ 2
STADIUM Il (N2 — N3 ziekte) NO — N1 Ziekte
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EUS — EBUS : Principe

» Op minimaal invasieve wijze weefsel bekomen van mediastinale en hilaire klieren.
» NSCLC, SCLC
» Sarcoidose
» Evt lymfoom

» Obv beeldvorming (CT — PET) bepalen van te stageren klieren.
» Middels endo-echografie opzoeken van de klierstations.

» ‘real time’ echografisch aanprikken van vergrote klieren.
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EUS — EBUS : Principe
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EUS — EBUS : Principe

http://www.gastrohep.com/ebooks/thumbnails.asp?book=1405120819&id=2
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EUS — EBUS : Principe
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EUS — EBUS : Praktisch UZ Gent

» Ambulante procedure
» Lokale anesthesie van de keel met xylocaine spray
» Sedatie (# algemene anesthesie) :
* Fentanyl
* Midazolam (Dormicum®)

» Onderzoek gebeurt liggend :
» Ruglig : EBUS
» Zijlig : EUS (heup? , schouder?)

» Continue monitoring saturatie en pols
» Uitgevoerd door arts en verpleegkundige

» 2L 02 / min via neusbril
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Mediastinoscopie

Mediastinoscope

Incision—__="




EUS — EBUS - Mediastinoscopie : Indicaties / Mogelijkheden
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(O EBUS-TBNA and Mediastinoscopy
‘ EBUS-TBNA

EUS-FINA
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Pt met vermoeden van
longcarcinoom

Intake : voorgeschiedenis, rookgedrag, medicatie, klinisch onderzoek, performance status, oude beeldvorming, ...

I
\ \Z

33% klachten uitzaaiingen: hersenen, 34% systemische klachten 27% lokale klachten 6% asymptomatisch
bot, lever, huid, ....

CT — Thorax + bovenbuik
Bronchoscopie

i Vv v Vv
Gericht onderzoek naar M1 letsels Verdachte letsels M1 Perifeer of centraal letsel Perifeer letsel
Weefselstaalname als moaeliik Ji | met verdachte zonder verdachte
9ely b mediasinale klieren mediastinale klieren
>Huidbiopt (>10mm) (<10mm)
»Leverpunctie
»Bijnierpunctie » Bronchoscopie met|blinde perifer biopten
»Pleurapunctie »CT geleide ffansthoracale punctie
»MRI hersenen (+ weefselname andere leasie) 10% v >Radiaire EBUS
»MRI bot (+ weefselname andere leasie)
PET -CT PET -CT

\

Mediastinale stagering (N2 — N3)
EUS / EBUS & mediastinoscopie

\\4 N
STADIUM IV STADIUM Il (N2 — N3 ziekte) NO — N1 ziekte
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Take Home Message Diagnostiek / Staging

» Stagering van longcarcinoom :
» Steeds hoogst mogelijke stadium proberen aan te tonen
» Geen kookboek — geen recept
» Algoritme is houvast — geen dogma
» Multidisciplinair overleg
» Adequate medische beslissingen

» Belang van de patiént :
» Met minimum aan belasting voor de patiént een maximum aan informatie bekomen
» Bij twijfel of discussie wordt een lagere groep toegekend aan de patiént (gunstigere groep).
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Chemotherapie ,\/\

Chirurgie Immuno-Oncologie/
Gerichte therapie




/. Radiotherapie

Chemotherapie —

Chirurgie Immuno-Oncologie/
Gerichte therapie




Behandeling van longcarcinoom - NSCLC

| histologie |

[ niet-kleincellig | | kleincellig ]

[ uitbreiding |
I
| | |

| stadium I-II | | stadium Ill | | stadium IV |
I

I I
{ fit voor operatie? J { fit voor concomittante MMT? | | fit voor chemotherapie? ‘

@ | _neen | @ = J @ | | neen

Studieverband

|

II: MOC MMT/ chemotherapie

radicaleTCRT

MMT

[resectie W I: SBRT ] Cuncumiﬂantel Sequentiéle combinatie palliatie

radiotherapie

| Targeted Therapy | medicamenteus
invasief

POCT
PORT

| Immunotherapy | Immunotherapy I L

MMT: multimodale therapie; POCT: postoperatieve chemotherapie;
PORT: postoperatieve radiotherapie; TCRT: thoracale conformele radiotherapie;
MOC: multidisciplinair Oncologisch Consult




Dr Desender

- Chemotherapie

Chirurgie

-

‘Radiotherapie

Immuno-Oncologie/
Gerichte therapie

Prof. Dr. Van Eijkeren




Targeted therapy B }i

2015: Dabrafenib +/- trametinib 2016: Crizotinib for
for BRAF'*™* disease® ROS1-positive disease

Other molecular
subtypes

Adenocarcinoma

Small-cell :
1980s: Etoposide 2006: Irinotecan 2007: Topotecan : :
and cisplatin and cisplatin ; :
Squamous : :
; : 2015: Nivolumab 2016: Afatinib
! [
] ; i | 2015: Necitumumab with
2001: Platinum-based i | gemcitabineisplatin for
chemotherapy ; : squamous NSCL.C
2001 2006 2007 2008
2001: Platinum-based 2008: Pemetrexed-cisplatin : : 2015: Pembrolizumab for 2015: Nivolumab for
chemotherapy for non-squamous disease | | : PD-L1-positive disease non-squamous disease
: [T 1
2006: Bevacizumab and EGFR - 2009: Erlotinib for 2013: Afatinib for 2015: Osimertinib for Thr790Met-positive
chemotherapy for i | EGFR-positive disease EGFR-positive disease  |! EGFR-positive TKl resistant disease™
non-squamous disease : I : I I
ALK : 2011: Crizotinib for 2014: Certinib for 2015: Alectinib for crizotinib-intolerant/
: ALK-positive disease crizotinib-intolerant/resistant resistant ALK-positive disease
: ALK-positive disease

.5 §

The Lancet Oncology 2016 17, e347-e362DOI: (10.1016/S1470-2045(16)30123 ELSEVIER



Targeted therapies and cancer immunotherapies (CIT) are
revolutionising the treatment of NSCLC (stage V)

Chemotherapy ~ Chemotherapy doublets

n
>

Anti-anqioqenic therapies
| 1st gen EGFR/ALK TKIs

n

234 gen EGFR/ALK TKils

CIT

n
>

CIT + chemo _

carboplatine | |
cisplatine Up to
| ~18— 30
g ~10 e 19
8-9 13

1980 1990 2000 2010 2020

Ganz, et al. Cancer 1989; Bunn, et al. Clin Cancer Res 1998; Delbaldo, et al. JAMA 2004; Scagliotti, et al. J Clin Oncol 2002
Johnson, et al. J Clin Oncol 2004; Sandler, et al. N Engl J Med 2006; Garon, et al. Lancet 2014; Shepherd, et al. N Engl J Med 2005
Mok, et al. N Engl J Med 2009; Rossell, et al. Lancet Oncol 2012; Brahmer, et al. WCLC 2017 (Abs OA 17.06)

Median OS (months)
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Molecular changes drive lung cancer

» young
» female
» nhever smokers

MSKCC Squamous Molecular Panel

FGFR1
amplification
Unknown 25%

54%

PTEN loss,
complete
1%
PIK3CA
mutation
8%

KRAS mutation
2%

Paik ASCO 2012 Abstr 7505

Fluorescence in situ
hybridization (FISH)

Immunohistochemistry

91-plex mutation assay




The promise of genotype directed therapy

(B / ALK (or ROS)

Crizotinib, other ALK TKIs

EGFR mutation\

Erlotinib or gefitinib

oo

Treatment C

Treatment D
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EGFR Activation Enhances Pathways T
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Important for Tumor Cell Growth

EGFR Activation ©
o

G1 phase




Proliferation

The EGFR Axis o

Inhibition Strategies:

nhbitor + EGFR-Tyrosine Kinase inhibitors

« Anti-EGFR Antibody inhibitors

EGFRvIII
mutant

\ \ Angiogenesis

Invasion Metastasis

Inhibition
of Apoptosis
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The problem of genotype directed therapy

Succes Failure-resistance




EGFR pathway and resistance mechanisms

F— Small molecule inhibitor/TKI
>= Antibody

EGFR
TKI

(gefitinib,

erlotinib)

Resistance |
Within I2-14 months

v

I ! !

Bypass

EGFR-dependent progression : EMT SCLC Immune
. mechanisms transformation escape
+-T790M ! T790M Her AXL
Catinimab | family  Met
s TR PDL1
Y | : 1, 9K =
' | i 1 &4 ) = |—_ Checkpoint
. ey A’ BP0 inhibitors
, T790M I AN PO PP Po0n
' | AXL T 0084 ¢ T P
N CO-1686 | | Ras  PI3K inhibitor o
Afatinib AZD9291 pathway pathway )
Afatinib- 3rd-generation Targeted drug AXL Platinum- c:lrggl](ug?nt
cetuximab EGFRTK or combinations inhibitor etoposide i nhibi’t)ors

Cancer Discovery, 2014




EGFR TKI

EGFER mutation:
+/- 15% of NSCLCs

Targets » Mutated & WT EGFR | » Mutated & WT EGFR | = Mutated EGER
= Not T790M (acquired | = Possibly T790M = Specifically T790M
resistance mutation) » But also HER2/3/4 = Not WT EGFR

Current 1L 1L = 2L if T790M
reimbursement = 1L in future?

Wild-type

100 %

T790M

IC,, (NM)
=
x

Wild-type
Wild-type

% EGFRm EGFRm
EGFRm T790M
Gefitinib Afatinib Osimertinib

101 /

Wild-type EGFR T790M EGFR mutant: LB5BR, exon 19 del . . . -
B Wild-typ . = - Mitsudomi T. WCLC 2017




102/

Skin toxicity

Figure 1. Acneiform eruption. (A) papular lesions on the chest, (B) V-shaped papulopustular eruption on
the back, (C) close up of follicular pustules, (D) confluent pustules on the nose.
From Segaert* with permission.




Case presentation

» Women

» O7 years

» Never smoker

» Weight loss, malaise

» January 2009: diagnosis of stage IV
adenocarcinoma left upper lobe with liver and bone
metastases




Mutation in exon 19 (liver biopsy)




After 6 weeks Tarceva




Dramatic Response to Gefitinib
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erlotinib, gefitinib

:‘.-..

?‘\‘ '
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osimertinib




Progression-free survival

1.0

0.4

0.2

Probability of progression-free survival

No. at risk
Osimertinib
SoC

Median PFS, months (35% Cl)
| 18.9(15.2, 21.4)
- SoC 10.2 (9.6, 11.1)
7 HR 0.46
(95% C10.37,0.57)
p<0.0001
T T T T T T T T 1 . .
0 3 6 5 2 15 18 % a7 Progression-free survival
Time from randomisation (months)
279 262 233 210 178 139 71 % 4 0 With CNS metastases (n=116) Without CNS metastases (n=440)
277 239 197 152 107 78 37 10 2 0 Median PFS, months (95% Cl) Median PFS, months (95% Cl)
10 7 15.2 (12.1,24.4) 10 19.1 (15.2, 23.5)
3 - SoC 9.6(7.0,12.4) - SoC 10.8 (9.6, 12.3)
% 08 HR 0.47 08 HR 0.46
] (95% C10.30, 0.74) (95% C10.36, 0.59)
E 06 — p=0.0009 06 — p<0.0001
g
g 04 - 04
§ 02 — 02 —
%“ — 500
* w T T T T T T T T 00 T T T T T T T T 1
0 3 6 9 12 15 18 21 % 0 3 6 9 12 15 13 2 4 7
No. at risk Time from randomisation (months) Time from randomisation (months)
Osimertinib 53 51 40 37 32 22 9 4 1 0 26 211 193 173 146 117 62 2 3 0
SoC 63 57 40 33 24 13 6 2 1 0 214 182 157 119 83 65 3 8 1 0

CNS progression events occurred in 17 (6%) vs 42 (15%) patients receiving osimertinib vs SoC (all patients)

Ramalingam et al. ESMO 2017.




ALK positive NSCLC

p

Guidelines recommend testing for ALK gene
rearrangements in all patients with
adenocarcinoma or in whom adenocarcinoma
cannot be excluded.

»

/

< :
- \ - 3-5% of NSCLC
ALK - adenocarcinoma
Rearrangements - younger patients

\. J - never smokers




Rapid clinical development and success in a short time

HN |N“
a0 ~F =N
N NH
o,
cl
F

Disovery of

ALK gene

rearrangements

in ALCL
Identification
of crizotinib

Disovery of the
EML4A-ALK
fusion in NSCLC

: pveren

H.C CH

R Publication of _ oA
FDA approval the PROFILE FDA approval
of crizotinib 1014 study of alectinib
EMA
Publication EMA approval LL
of the PROFILE of second-line EMA approval
1001 study crizotinib of ceritinib

2005 2006 2007 2008

Initiation of the
phase 1
crizotinib trial
(PROFILE 1001}

2009 2010 201

First report of a
mechanism of

acquired resistance
to crizotinib

2012 2013 2014 2015 2016
Publication of the EMA approval
PROFILE 1007 study of first-line
crizotinib
FDA approval EM A |FDA approval
of ceritinib of crizotinib for
i ROSI+NSCLC
| A
i FOA
NH

Solomon & Soria Ann Oncol 2016




Crizotinib superior to standard chemotherapy

1t Line therapy 2nd Line therapy
Pfizer 1014: Crizotinib vs. Platinum/Pemetrexed Pfizer 1007: Crizotinib vs. Chemotherapy

A Progression-free Survival

Crizotinib  Chemotherapy 100+
(N=172) (N=172)

Events, n (%) 100 (58) 137 (80)

Hazard ratio for progression or death
in the crizotinib group,
0.49 (95% Cl, 0.37-0.64)

Q
o
-
’\8 t{0) g 204
5> Median, months 10.9 7.0 & P<0.001
2 HR (95% Cl) 0.45 (0.35-0.60) Sy 6o
5 60 pb <0.0001 &=
o & g Crizotinib
o o 5 40+
a 40 EV’
0 )
'ﬁ_" = 20+ Chemotherapy
20 &
0 T T T T 1
0 5 10 15 20 25
Months
15 20
] No. at Risk
No. at risk UIGE (months) Crizotinib 173 93 38 11 2 0
Crizotinib 172 38 19 Chemotherapy 174 49 15 4 1 0

Chemotherapy 171

ORR: Crizotinib 65% vs. Chemo 20%

Mok et al. ASCO 2014, abstr 8002
Shaw et al., NEJM 2013




But ... acquired resistance to ALK inhibitors

April 2009

September 2011 4 >
|




Next generation ALK inhibitors

Ceritinib
Alectinib
Brigatinib

Lorlatinib

Activity against resistance mutations
Better activity in the CNS




What is the optimal first-line treatment?

1L 2L

1L

Next gen ALK TKI Sequence

» (J-)ALEX: alectinib vs crizotinib

» ALTA-1L: brigatinib vs. crizotinib

» eXalt3: ensartinib vs. crizotinib (recruiting)
» CROWN: lorlatinib vs. crizotinib (recruiting)




The NEW ENGLAND

JOURMNAL of MEDICINE

ORIGINAL ARTICLE

Alectinib versus Crizotinib in Untreated
ALK-Positive Non—Small-Cell Lung Cancer

A Progression-free Survival

Hazard ratio for disease progression or death,
047 {95% Cl, 0.34—0.63)
P<0.001 by log-rank test

1.\‘-‘_::_:“' R pectnit
i

204 L
Crizoatinib

Progres sion-free Survival
[% of patients)

.DIII
Day 3 & 9

| I 1 I L 1
1@ 1% 18 21 24 2ZF¥ 30

Month
Mo, at Risk
Alectinib
Crizotinib

152 135 113 108 97 81
151 132 104 B4 65 46

&
35

5 15 3
16 5

B Subgroup Analysis
Mo. of Events/ Harzard Ratio for Disease Progression
Subgroup Ma. of Patisnts or Death (95% CI)
Crverall 164303 & 0.4% (0.35-0.66)
Age :
<65 yr 125233 —-— - 0,45 (0.34—0.70)
265 yr 19/70 —_— 0.45 [0.24-0.87)
S .
Fernale 91171 —-— 0,39 (0.25-0.60)
Male 73/132 —— 0,61 (0.35-0.98)
Race H
Asian 72/138 —a— . 0.46 (0.28-0.75)
Mon-Asian 92165 —— 0,49 (0.32-0.75)
Smoking status §
Active smoker 1217 . 1.16 [0.35-3.90)
Monirmoker 103 1'% —l— . 044 [029-0066)
Former smoker 4996 —_—— 042 (0.23-0.77)
ECOG perfarmance :
status .
0 4497 —— 0.40 [0.21-0.77)
1 105186 —-— 0.45 (0.32-0.71)
- R - R e
CH5 metastases .
at bazelin= '
Yes 78122 —-— 0.40 (0.25-0.64)
Ma E6/181 —— 0.51 (0.33-0.80)
Previcus brain
radiation .
Yes 2647 —_— 0,33 (0.14—0.74)
Mo 138256 —, . 0.52 (0.36-0.73)
| ] 1
ol 1.0 10.0
Alectinib Batter Crizatinib Better

N Engl J Med 2017; 377:829-838




Sequence Is associated with prolonged survival

A Timeline of Treatment
Ceritinib  AUY922 Criz[tint

Biopsy Biopsy \i r/
e T




Diagnostic
workup

Molecular
profiling

Promising new drugs for new targets

Presented By David Planchard at 2018 ASCO Annual Meeting

Multidisciplinary discussion to determine optimal procedure for tissue procedure
Biopsy

Morphology

Review of patient and tumour data

v

Integrated NGS-based assay to detect mutations, amplifications, and translocations

BN =

Patient

selection m

ALK

v

Treatment

Gefitinib,
erlotinib,
afatinib,
dacomitiinb
osimertinib

Crizotinib
Alectinib
Ceritinib
Brigatinib
Lorlatinib

wioan. 208 ASCO

ANNUAL MEETING

oo
!

Crizotinib

|
v v v v
BRAF MET RET NTRK1/2/3
| MET | .

| o= sl

Dabrafenib
+ trametinib

Trastuzumab
TDM-1
Neratinib+/-
Temsirolimus
Afatinib

Entrectinib
Larotrectinib

Cabozantinib
Vandetanib
Sunitinib
Lenvetanib

Crizotinib
Cabozantinib
Capmatinib

Cabozantinib
DS-6051b
Ropotrectinib

Ceritinib
Lorlatinib

Savolitinib
Tepotinib

Merestinib
Glesatinib

Vemurafenib

Alectinib

Ponatinib

BLU-667
LOXO-292

Cabozantinib
Entrectinib
Ropotrectinib
DS-6051b

Dacomatinib
Poziotinib
XMT-1522
TAK-788
DS-8201a

Therapy switch/combination based on re-biopsies or liquid therapy

v

No actionable
alterations

J.Maziere —
ASCO Abst

NGS Is important - Refer these patients for trials




Gemetastaseerd NSCLC zonder oncogene drivers
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Wat verstaat men onder o .m
immunotherapie van kanker? o0e

oo
g

1. vaccinatie

het lichaam stimuleren om meer tumor-gerichte
killer lymfocyten aan te maken

4 N
2. Immuun checkpoint blokkade
« verlamde lymfocyten in en rond de tumor
ontremmen
\ vb. anti-CTLA4, anti-PD1 antibodies y
3. adoptieve T-cell therapie / T-cell transfusie

lymfocyten van de patiént in proefbuis tumor-

specifiek maken en terug toedienen
vb. CAR-T cells




Past NSCLC trials : Current NSCLC trials:
Olympic Marathon 100 meter dash

: gettyinﬁa@es‘

The Asahi Shimbun

ANTWERP, BELGIUM - AUGUST 22: Runners including Shiso
Kanaguri (C) of Japan line up before start of the Marathon during the
Antweerp Summer Olympic Games on August 22, 1920 in Antwerp,
Belgium. (Photo by The Asahi Shimbun via Getty Images)




Checkmate 017 (5Q) KEYNOTE-010 (21% PD-L1)

100 b y
What has changed over the past years? o ol e SR
' - ~Docetaxel (n =137) 80 = Pembroiomglkg  30-mo 0S =29.5%
& 601 % En Docetaxel 30-mo 05 =22.1%
§ 3y 05=16% 3 W 30-mo 05 =12.3%
0 491 i 3y 05 = 6% 8 401
201 E R " 207 S i
. . 0 12 1 24 30 3 42 4 54 0 § 10 15 20 25 30 3§
Phase lll second line trials
= Checkmate 057 (NSQ) OAK
N 1001 4 « Atezolizumab
80-\ == Nivolumab (n = 292) 804 « Docetaxel
g A = ~Docetaxel (n=290) 3 | 18:m0 05 = 40%
A 8-mo 05 =27%
e 3y 0S=9% ~
' 201 H
pembrolizumab NSCLC > 1% TPS Herbst —_—  Towme o |
Lancet 0 6 18 2% 6 2 8% 0 3 6 9 121518 212 2
Felip, ESMO 2017; Herbst, ASCO 2017; Rittmeyer, Lancet 2017
atezolizumab NSCLC 2 unselected 3 Rittmeyer et al
Lancet 2017
nivolumab NSCLC 2  unselected 3 Borghaei et al Reimbursement of 3 agents in
NEJM 2015 second line
nivolumab squamous 2 unselected 3 Brahmer et al

NEJM 2015




Pembrolizumab vs NSCLC
platinum doublet

(KN-024)

Pembro vs platinum NSCLC

doublet (KN-042)

platinum-pem+ pembro Non-

vs platinum-pem + squamous
placebo (KN-189)
Atezo, carbo-paclitaxel, Non-

beva vs carbo-paclitacel- squamous
beva
(IMpower150)

Atezo+ platinum- pem Non-
(IMpower132) squamous
Nivo+ ipi vs doublet NSCLC
(checkMate227)

Nivo+ chemo vs. Chemo NSCLC

(checkMate227)

1

1

1

1

1

1

2 50% TPS

PD-L1> 1%

unselected

unselected

unseletected

3

3

TMB 210 mut/MB 3

PD-L1< 1%

3

44.8 vs 27.8%

27.3 VS 26.5%

46.6 vs 18.9%
P<0.01

64 vs.48%

47 vs. 32%

45.3 vs 26.9%

36.7 vs 23.1%

HR 0.5
P<0.01

HR 1.07
NS

HR 0.52
P<0.01

HRO0.62
p<0.01

HR 0.6
P<0.0001

HR 0.58
P<0.01

5.6vs 4.7
HR 0.74

0.63
P<0.01

0.81
P<0.01

0.49
P<0.01

Positive
HR 0.78

0.81 NS

0.79 NS

Reck et al 2016

Late breaking
abstract 4

Gandhi et al
NEJM 2018
HRQoL abstract
9021

Reck et al ESMO
10 2017
Abstract 9002
Socinski et al
AACR 2018

WCLC 2018

Hellmann et al
NEJM 2018

Abstract 9001




Tumor type Biomarker Response Rate Reference

Carbo-paclitaxel + Squamous 1 unselected 3 58.4 vs 35% HR 0.56 0.64 Abstract
pembro (KN-407) P< 0,01 P<0.01 P<0.01 105
Carbo-Nab Squamous 1 unselected 3 49 vs 41% HR 0.71 Interim Late
paclitaxel = Atezo P<0.0001 HR 0.91 breaking
(Impower-131) P=0.69 abstract

9000
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J. Yang, H. RaftoRaulasmiletbi
for th

A Overall Survival

1y OS 69 vs. 49%

No. at Risk
Pembrolizumab combination

Patients Who Survived (%)

No. of Events/

The NEW ENGLAND JOURNAL of MEDICINE Subgroup No. of Patients Hazard Ratio for Death (95% Cl)
Overall 235/616 - 0.49 (0.38-0.54)
Age
<65 yr 133/312 — 0.43 (0.31-0.61)
ORIGINAL ARTICLE =65 yr 102/304 —— 0.64 (0.43-0.95)
Sex
Male 143/363 —— 0.70 (0.50-0.99)
. Female 92/253 —— 0.29 (0.19-0.44)
PembrOIIZumab plus Chemotherapy ECOG performance-status score
. . 0 74266 SR E— 0.44 (0.28-0.71)
in Metastatic Non—Small-Cell Lung Cancer 1 150/346 S 053 (0.39-0.73)
Smoking status
L. Gandhi, D. Rodriguez-Abreu, S. Gadgeel, E. Esteban, E. Felip, F. De Angelis, E“”e”“"fc'fm‘-" 2;1*';':3 = —— g-;: ‘E-‘;é‘g-zf
M. Domine, P. Clingan, M.J. Hochmair, S.F. Powell, S.Y.-S. Cheng, H.G. Bischoff, 5 et . ! 23 (010-0.54)
. . rain metastases at baseline
N. Peled, F. Grossi, R.R. Jennens, M. Reck, R. Hui, E.B. Garon, M. Boyer, Yes 51/108 R E— 0.36 (0.20-0.62)
B. Rubio-Viqueira, S. Novello, T. Kurata, J.E. Gray, ). Vida, Z. Wei, blo 124/508 R — 0.53 (0.39-0.71)
nza and M.C. Garassino PD-L1 tumor proportion score
" . " <1% £4/190 —— 0.59 (0.38-0.92)
I KEYNOTE-1 Sﬁ;lnveshoators — s S e
10— 1-499% 65/186 S S 0.55 (0.34-0.90)
=50% 70202 — 0.42 (0.26-0.68)
90 Platinum-based drug
Carboplatin 176/445 — 0.52 (0.39-0.71)
80 Cisplatin 59/171 — B 0.41 (0.24-0.59)
01 L0
70 Pembrolizumab comt
Pembrolizumab Combination Placebo Combination
60 Better Better
50
40 Placebo combination
30
20|
Hazard ratio for death, 0.49 (95% Cl, 0.38—0.64 i i i
1o plazad ratio for death, 049 (35% €l ) HRQoL was maintained or improved
0 T T T T T T 1
0 3 6 9 12 15 18 21
Months
410 377 347 278 163 71 18 0
206 133 149 104 59 25 8 0

Placebo combination




v v

Non-Squamous Squamous

v v
No Targetable EGFR, ALK, BRAF,
Alterations ROS-1

PD-L1<50% TPS PD-L1250%TPS PD-L1<50%TPS PD-L1250%TPS

next future TMB <10/MB TMB 210/MB next future TMB <10/MB TMB >10/MB

\ 4

\ 4
: Nivolumab c i
Platinum Doublet? ipilimumab Pembrolizumab Platinum Doublet? Nivolumab Pembrolizumab

Ipilimumab

Pembrolizumab Pembrolizumab

mPemetrex Platioum Taane

Atezolizumab Bevacizumab Atezolizumab
Carboplatin Paclitaxel Mpaieasa RpawerL0 0SS Carboplatin Nab-Paclitaxel I 33 RPoI0S?
Nivolumab 4 Nivolumab
PD-L1<1% TP . M PF
Platinum Gemcitabine/Pemetrexed CheckMate 227 PFS Platinum Gemcitabine/Pemetrexed ShesMae 2272k
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Considerations for treatment decision-making
in first-line NSCLC

Disease
& patient

characteristics

9.
]

( Performance status / Age )

< Comorbidities

( Location of metastases )

( Overall tumour burden

«  Symptoms
»  Lung function

= MNumber of metastases

Biomarker
analysis

v,
||

AN

( Histology

( Drnver mutations
- ALK -  BRAF
- EGFR = (Others
- ROS51

( PD-L1

( TMB?

AN N

Other
factors

>
"]

Patient goals and preferences

Physicians’ preferences

aYaYa

RN N

Social support network




Wat verstaat men onder
iImmunotherapie van kanker?

1. vaccinatie
« het lichaam stimuleren om meer tumor-gerichte
Killer lymfocyten aan te maken

3. adoptieve T-cell therapie / T-cell transfusie
« |ymfocyten van de patiént in proefbuis tumor-

specifiek maken en terug toedienen
vb. CAR-T cells




Toxicity of immune checkpoint blockade
organ systems at risk

Hypohysitis  Encephalitis

x? ~ / Uveitis and
\. / orbital inflammation
. : Pneumonitis

: ¥Myocarditis

- Adrenal insufficiency

Dry mouth

Hypothyroidism

Hepatitis

y

Rash and vitiligo

Nephritis

Enterocolitis

Pancreatitis and
auto-immune diabetes

Cytopenia

™ Arthralgia




Toxicity of immune checkpoint blockade
data from phase 3 anti-PD1 trials

grade 3-4-5 toxicity

60 %
20%

40%

30%

20%

10% .
. HAm HE

nivo 5Q nivo non-5%0Q pembro atezo

J. Brahmer et al, NEJM July 20185

H. BDEhEI.Ei et al, HNEJM Cctober 2015

R. Harkst et al, The Lancet Decembear 2015
A Rittmeyer =t al, The Lancset January 2017




Pneumonitis under PD-1/PD-L1 blockade
radiological patternsw. nisninoeta, asco20ts

L s TS
A4

A, B. Pneumonitis with a cryptogenic organizing pneumonia (COP) pattern

-
K
¢ v
'\ P > - y
C, D. Pneumonitis with a non-specific interstitial pneumonia (NSIP) pattern




Pneumonitis under PD-1/PD-L1 blockade
radiological patterns

€D

14d steroids 2 mg/kg/d tapered

éd €I




Immunotherapy for NSCLC “‘.‘.0
toxicities take home messages Y

Immune-related toxicities

- occur frequently (all organs/all
grades taken together)

* severe grades are rare

= can occur at any time

can flare up after treatment stop

fffffffff

not seem to jeopardize long-
term anti-tumoral efficacy of

checkpoint inhibitors

+ jrAEs such as pneumonitis may
be associated with higher
response rates




Take Home :
Gemetastaseerd NSCLC met oncogene drivers

» EGFR mutatie:
» eerste, tweede en derde generatie; optimale sequens?
» personalised sequens
» lange overlevingen, betere QoL

» ALK translocatie:
» eerste generatie, next generation
» alectinib is een mogelijke eerste lijns optie
» optimale sequens? personalised sequens

» zeldzame mutaties:
» NGS is belangrijk
» verwijs patiénten voor klinische studies




Take Home :
Gemetastaseerd NSCLC zonder oncogene drivers

» chemo + checkpoint inhibition is de standard of care (pembro+platinum-pem )
» uitdagingen voor gepersonaliseerde behandelingen

» immuun related bijwerkingen: frequent, goed te behandelen

» PD-L1 is een driver voor benefit op immuno

» mogelijke rol for TMB als biomarker voor patient selectie
- uitdagingen: harmonisatie, validatie van platforms, cut-off

» 10 In stage |l NSCLC, beloftevol in early stage (neoadjuvante setting), SCLC




