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learning new skills
laboratory work

data interpretation

early clinical trial design
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The ¢c-MET project

- objectives -

Primary objectives were to:

* (p1) evaluate c-MET immunohistochemical expression in SCCHN patients
* (p2) assess whether c-MET receptor may become a new therapeutic target in
SCCHN

Secondarily, we aimed to:

* (s1) further characterize the c-MET-overexpressing population

* (s2) characterize selected SCCHN cell lines with the evaluation of c-MET inhibition
* (s3) evaluate c-MET inhibition in fresh tumour explants

* (s4) identify new biomarkers for c-MET inhibition



The ¢c-MET project

- methods -

(p1) Evaluation of immunohistochemical expression in SCCHN patients

* (pla) systematic review of available literature on c-MET immunohistochemistry
in SCCHN and meta-analysis of aggregate data: “Is c-MET a prognostic factor
in head and neck cancer?”

* (p1b) retrospective review of patient data in a cohort of 100 cases treated at the
Bichat Hospital from 2009 to 2011 including:

—immunohistochemical staining using anti-c-MET antibody at the Bichat Hospital
—manual c-MET quantification at the Bichat Hospital

—quantification of cytoplasmic and membrane receptors separately

—expressing the obtained results as MetMab score or H-score



The ¢c-MET project

- methods -

(p2) Assessment whether c-MET receptor may become a new therapeutic
target in SCCHN

* (p2a) preparation of an literature review on c-MET signalling to support the rationale of
the project and increase the efficacy of data collection

* (p2b) review of available literature on c-MET cross-talks with other pathways to analyse
possible combinations with EGFR antagonists

* (p2c) research in the field of immunotherapy to analyse the results of recent trials with
novel drugs which may possibly be exploited in combinations with c-MET inhibitors

* (p2d) review of treatment guidelines in recurrent/metastatic SCCHN, as this would
probably be the first cohort to receive a c-MET inhibitor

* (p2e) focus on issues related to advanced age, as these patients would probably form a
substantial part of those treated with a c-MET inhibitor
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- MET-mediated resistance to EGFR inhibitors
1o hasd nd neck cancer How v move rom ()=t
bedside

Mesenchymal-epithelial transition factor (c-MET), found on
elonccytes. endothiial cul, aid cpkbeli tsas, ¥ 3 St
8 receptor tyrosine kinase for hepatocyte growth
lmnr()l F). produced by clements of mesenchymal origin. The
eceptorlgand pir contols diverse iokogicl ctiviis incoding

o sl i syl i e s
trigger tumorigenesis with the acquisition of jnvasive and meta-
static phenotypes. Several HGF and ¢ MET antagonists have been
tested in phase I-1l trias for the treatment of different cancer
types, albeit without any definite clinical beneft 5o far [1.2]. Cur
rently, the epidermal growth factor receptor (EGFR)-inhibitor
cetuximab represents the only approved targeted agent in squa-
e G iy of the head and neck (SCCHN). Howeves,
the y of patients present with primary or acquired EGFR
Tesistance mediaged by varius mechansms comprising also the
©MET cascade 3]
great interest we read the article by Tepper et al. pub.

lished in this journal. The authors demonstrated that HGF could
partially reverse the antiproliferative effects induced by gefitinib.
Intesestingly. the restored HGF-mediated viability correlated with

nined by ribonucleic acid (RNA)
sequencing (4. Building on knowledge of crosstalk between sig-

ngs of Tepper et al.gi
on ¢-MET involvement in resistance of SCCHN to EGFR inhibitors
Herein, we provide a brief insight into this topic outlining future
directions for clinical integration of HGF and ¢-MET inhibitors in
‘combination protocols with anti-EGFR drugs.
n

small-molecule c-MET inhibitor, o onartuzumab, 3 humanized

monoclonal anti-c-MET antibody. However, when looking at the
outcomes from a wider perspective. a trend towards impr

respanse rate (5 out of 8 trials). progression-free (5/8). and overall

vl (68) s ident wkththe MARCUEE ria demosstratng
as the cally significant

vvspunuule.md ‘median pogresmion-free survval 112-181 m.-.‘

red by ihese moleclaly trgeed doubles.
“hen, what hurdles could impede successful translations from
bench to bedside? First, cytotaxic properties of tvantinib seem
o be independent of the HGF/c-MET signalling abrogation. On
the other hand. they may involve molecular cascades activated
MET [15]. In ofal cancer cell, Xi et al. hypothesized that

factors. Furthermore, the studies by Yoshioka et al
suffered from insufficient statistical power to detect survival dif-
ferences 13,19 This was due fo a premature termination in the

for the following.
third, point (18], Caution oud e Fold W Irtioe
‘exploratory subgroup analyses. since they usually contain small
‘number of patients, are observational in their nature, and ma
be misleading. Three trials (Spigel, 2013; Scaghotti, 2015; Eng.
2016) suggested & ial survival advantage in patients with
‘<-MET-high status by immunohistochemistry 13,15,19), Unfortu-
nately,
erlotinib in pretreated c-MET positive non-smafl-cell lung cancer
cases did not confirm this assumption |14). Nevertheless, in the
era of personalized medicine, adoption of biomarker-basd patient

lung cancer, c-met ampiifica

tion emerged as one of the key mechanisms of sccondary resis

tance to EGFR tyrosine kinase inhibitors (TKis) when in vitro data

showed that ¢-MET Inhbiton can reverse EGFR esistance con
5.6, In SCCHN,

clinical benefits. Correlating with poor clinical outcomes, ¢-MET

overexpression stil remains 4 promising candidate for this role,

but the need for a scoring method appropriately defining high
T

<-MET and EGFR b or

‘pper et al_ expe in

cell lines and patient-derived xenografts documented an enhanced

cffect of dual blockade using c-MET (SUTT274, PF2341066,

PFO4217903) and EGFR TKIs (erlotinib gefitinib) | /-9, Morcover.
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an imperative for 112151 dmothercomsider
ation is the molect 1, which can change over
time lading ( subsuanca dihcrences between the orgiad dug.
nostic d re-biopsy a5 3 consequence of selection pressure
during anti-cancer thera pols 21). Finally, biological behaviour of

‘models as well 2 in tumour specimens of recurrent andjor meta-
static SCCHN treated with single-agent cetuximab ot cetuximab
based combinations {10.11]. Despite favourable laborafory data,
results from randomized trials exploring anti-c-MET/anti-EGFK
combinations in different cancer types were father disappointing.
often crossing futile boundaries. As seen in T3ble 1, most studies
were conducted in Jung cancer evauating tivantinib, an oral
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tter 10 the editor referring Lo the publication
entitled “The role of antagonists of the PD-1: O““"‘
PU-LIPD-L2 axis in head and neck cancer
reatment” by Pai et al

with co-workers in their comprehensive
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review, novel

factor receptor (EGFR) inhibitars in the same clinical setting
e 1 summarizes results
compares them with thase
immunotherapy trials where data on objective response and sur-
ival were reported [2-4.7-9]. Actoss the three included studies
using PD-1-directed agen rates (133-17.7%), median
105 (7.5-8 months), and median PFS (2.0-21 manths) were similar,

poi inhibitors represent a promising arca of research in squa
mous cell carcinoma of the head and meck (SCCHN) |11 Results
from a phase Il tial and preliminary data from thece early chnical
sudics Semonstrated the efcay of monociondl sntbedies
gains programmed death1 (PD-1) recguar (abolumat, pem
brolizumab) and its ligand PD-L1 (durvalumab) s second.
treatments i the recurtent andjor metastatc (M) seting. win

‘outcome measures surpassing the aforemen-
vioned figures yielded by cytotaxic and anti-EGFR drugs. However,
this was not the case of PFS. which was nearly as low as placebo
rates, and in the randomized trial of pivolumab, it even scored
numerically warse than PFS of investigators cheice. Thus, in
contrast 8o response rate. PFS values do not sufficiently indicate
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progression-free survival (PFS) or time to progression around
2 months and median overall survival between 4 and & months
with response rates usually not exceeding 10% [5-0). Unlortu-
nately, randomized trials exploring various epidermal growth

time to response equalied 2 months (range, 2-17 and 2-5, respec-
tively), whereas patients who respond to chemotherapy often da
50 already within once month, Le. after the first cycle [2.3.10),
Sccondly, most of the respomses were durable. At the time of data
cut-off, 65% (22/34) and 75% (12/16) of the responding patients
enrolied in KEYNOTE-012 and KEYNQTE-055, respectively, had
an ongaing response (2.3
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Recurrent and metastatic

non-nasopharyngeal head and
neck cancer: state of the art of
systemic treatment

P. Sztuz, MO, Pr fermorken, MD, Pt

The majority of patients diagnosed with recurrent and/or metastatic squamous cell carcinoma of the head
and neck are deemed ineligible for surgery or imadiation. Their management prioritise symptom control
and quality-of-ife improvement. According o patient's performance status, medical comorbidities and
symptoms, recommended treatment options Inchude supportive care only, mono- or multi-drug chemo-
therapy or receptor adjunct to cytotaxic
drugs. Despite achieving response rates superior to single-agents, doublet and triplet regimens incorpo-
rating cisplatin and/or taxanes did not increase overall survival and were often difficult to tolerate. The
platinum (cisplatin o carboplatiny/5-fluorouraci/cetuximab regimen is the only regimen showing signifi-
cant survival improvement over PF alone in a large randomised tril, and therefore is the only approved
new standard systemic treatment today. However, the very poor overall survival of six 10 ten months ex-
pected in this patient population, remains a continuous challenge and novel anticancer therapies aro ur-
gently needed. The potential to induce durable responses with manageable toxicity has propelled immu-
notherapy to the foretront of cancer research, yet ts validation in phase Ill clinical trials is pending.
Another crucial task s the identification of reliable, prospectively confirmed prognostic and predictive
blomarkers. Mounting evidence from retrospective analyses suggests that human papillomavirus status
with p16 immunchistochemical positivity as its suTogate represent promising candidates for this role.

Introduction healtheare professionals. More recently, new ins
Despite remarkable advances in oncology during the  n tumour biology, Immunology and immunotherapy
past two decades, the results achieved in the manage-  have a promising era of clinical research aim
ment of recurrent andior metastic squamous cell car- —ing to surpass the expected survival ofkess th
cinomaof the head and neck (R/M-SCCHN) were often hese patients. The overall importance of
disappoining, leading 10 growing scepticism among comes even more apparent when confronted
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Abstract
Background In recurrent head and neck squamous cell
carcinoma incligible for resection or imadiation, treatment
primarily at symptom control and quality of life
enhancement with an expected outcome of 6-12 mont
Methods In 2005. & male paticnt, bom in 1944, with
second local recurrence of human papillomavinus negative
tonsil cancer was carolled in the ME ial, and
randomized o platinunyS-fluorouracilicetuximab - arm
resulting in partial remission With progression-free survival
of 12 months, The second-line systemic therapy comprised
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cles of 3-weekly docetaxelicisplatin/S-fuorouracil
regimen plus weekly cer
Results As confirmed on imaging and repeated biopsics.
complete response was achicved with discase-free surviv:
of § years and follow-up period of 12 years. Severe acute
toxicities during the taxane-based chemotherapy plus
cetuximab included grade 4 anorexia and grade 3 febrile
neutropenia.

uximat

Conclusions Poor tumor differentiation, no weight loss.
oropharyngeal location, white race. and particularly the
induced complete response were most
favorsble prognostic fac
possibility of a synergi
cetuximab should be further explored.

Keywords Tonsil cancer - Positron emission
tomography - Taxanes - Targeted therapy - Epidermal
growth factor receptor inhibitor

Introduction

Despite advances in primary management of newly diag-
nosed oropharyngeal cancers, about 40 % of patients
develop recurrent diseases most of which are difficult o
salvage [1]. In case of a relapsed tumor deemed unsuitable
for surgery or imadiation, only palliative strategies like best
supportive care. cytotoxic chemotherapy or targeted ther-
apy could be offered with an cxpected prognosis of
6-12 moaths [2]. Traditionally. a platinum-based combi-
nation has been regarded as the cornerstone of systemic
treatment in this particular setting, howeser, without any
proven survival advantage over single-agent methotrexate
[31. Although several phase 1l sudies of three-drug
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Systemic Treatment of Recurrent/ 42
Metastatic Squamous Cell Carcinoma
of the Head and Neck
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palliative treatment. The management of these patients inclides supportive care only,

mono- or multiagent chemotheray

. and more recently targeted therapies. While platinum-

more toxic

s hey are
d 50 far have not shown o lead to meaningful survival benefit. Attempts to

improve on this by using other or additional cytotoxic drues were unsuccessful in the last
30 years. It was therefore an urgent nced to investigate the efficacy of novel anticancer
therapies that specifically target the tumor cells in such patients. A recent randomized trial

showed that adding cetuximab, an EGFR-directed monoclonal a

ibody, to a standard
D

dismal grognosis, the ocome of this lser &

anged practice in this category of

head and neck cancer patients, The next challenge will be t sort out how to incorporate the

numerous targeted agents that are current

studied into the existing treatment strtegies,

also in consideration of an optimization of their et nex Human papillomavirus

status

e er.
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alidated in
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-65 % of patients
cercan b cured with surgery dor raciotberspy 1. While
a large proportion of patients presenting with stage 1 and 11

squamous cell carcinoma of the head and neck (SCCH)
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will remain disease-free after single modality treatment
(either surgery or radiotherapy), the mijority of patients pre-
senting in a more advanced discase stage, and treated with
hatever combined modality approach, will eventually
mhpw: either locoregionally andior at distant sites. A few
patients with a locoregional recurrence can be salvaged by
surgery or reirradiation, However, most patients with recur-
rent or metastatic (RIM) disease only qualify for palliative
treatment. Treatment options in these patients include sup-
portive care oaly or, in addition single-agent chemotherapy,
ther alone

o in combination with cytotoxic agents.

Treatment choice should be based on factors such as per-
formance status, comorbidity, prior treatment, symploms,
patient preference, and logistics (2], Gosls of treatments in

m
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Chapter 16
Treatment in the Elderly

Detr Szturz and Jan

Vermorken

Cancer and Apgeing

As dueumented in many epideniiological swdies. there is g marked association
Detween lutour development and ageing, Advanced age is indeed e major tish
facior fov cancer, which in L represents the second most common eause ol death
o persons guer 63 years i urepe 11 21 1 accondance with demographic prgjec-
Linnis clearly showing (he steadily growing number of e elderly people. the. glabal
caneer rden will aeanly double i the aear fulre, By 2030 up 16 22 million ngw
cases (12 million in hose 65 years or older and 13 millian cancer deaths (8.4 mil-
Tion in hose 65 vears o older) are 1o be expected worldwide cach year, OF nofe,
these figurss exclude non-melanoma skin cangers, which are frequent and generally
well curable |31, Howeyer. the hinlogical landseaps of malignant wanstarmation in
e adults is far from being saighiforward, Besides the dominant role of somatic
nmutarions accummlaring over liferime, other age-related precesses promofe bt also
nimiler |genesis, Vaseular ageing anda decling in cirenlann levels of sarions
homiemes prohahly comneract neoplastic prosression. while it may be fostered hy
SRR [0-gtid INTAMMAon and an inereased fraction of senescent cells |11,
Interestingly, cancer meidence and mortality were reported to decrease or platean in
the oldest population over 90 years) owing pardy ko fhe seleetion of |ess minerable
individuals [4].
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Chapter 15
Immunotherapentic Approaches

Ietr Szturz an

Jan B. Vermorken

On¢ Hundred Fifty Years of Progress

Notimany fields in medicine bevee seen s sharp luetustions in g ude of heal tieare.
professicials as cancer immunetherapy. Since e second ball of he nincteent
ceniury, there. have. been several fundamental discoveries leading 1o either an
increase ar decrease i ils popularity |1, 21, The st reperl 1o dacument i intigu-
ing inenlvement of the immune systen in cancer development was published mere.
than T30 years ago, T TRE3. Rudall Virchaon described immpne 10115185 i e
plastic fissues, This finding gave at the same [ime early evidence for he origin o
cancer al sites of chronic inflammation |31, Nowever, it was not witil 183205 that o
serious altempt al cancer immunotherapy was mads, In 1897, based on 2 series of
ten cases. William 15, Coley eonfirmed thar the phenomenon of cancer remission,
occasionally ecenrring in pafients with fgverish infections. canld be reproduced by
injecting strepmenceal culfures n and aromnd munenrs 41, Subsequently, aboat 904
patiente, mestly diagnesed With inoperable sarcomas, received e
bur due to severe accompanying Tevers and the low perceived cure rams, this
appeoach cemaimed parely experimeneal |3, Ths, despite inifial Wigh hopes, the
Following five deeades were marked by prowing scepticism and even the prophetic
Iy pethesis shoti amour iecognition by the irmune system concepalized by Pl
Ehrlich i 1904 did not reecive much atiention [6].
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Schnltzlerove syndrorn

prehled lé v i a popis 5 pfipadd

lééenych anakinrou

Zdengk Adam', Anna Sediva, Renata Koukalova®, Zdenék Rehak’, Hana Petrasova’, Petr Szturz’, Zdenka
Adamova’, Eva Vetesnikova', Ludék Pour', Marta Kreje’, Viera Sandecka', Eva Pourov’, Zdenka Cen
kova’, Sabina Sevéikova®, Zdenék Kral', Jifi Mayer'
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Masaiykowa onkologického tstaws Bro

vite Bohunice

Souhrn

Schitzlerowé syndrom je ziskané autoinflamatorni onemocnini zatim nejasné etiologie. Pro stanoveni této dia-
gnézy byla piijata Strasburski kritéia (neinfekeni horecka, chronicks kopivks, zmény kostr struktury, leukocy-
1623 a 2vytené hodnoty zanétlivych markert - CRP

Létbou volby G interleukinu 1.V praxi je nejcastéji vy-

ullwln lr\liqomin teceptorupro interleukin , anakina. ¥ 50utasnost se objev prévy |0 poutit dakkch kD
rlonacept.

(108,72,33, nnmem Jsme zatali s aplikaci 100 mg Tkrét denné. i

vd

kovani 100 mg Tkrét denné vymizely kompletné vs«rmy piiznaky u 4 nemu(ny(h pouze u 1 nemocného dotio
75 %, nikoliv viak k uply

se spontinnim zintenziménin potiz na 2 ampulky denné. U jednoho ze 4 pacientd, u nihz piiznaky ph divko:

vni Tkrit denné zcela vymizely, se po roce Iécby podivat anakinu v

lech - o

origin - FUO) - interleukin 1 - kopivka - kryopyrin periodicky sy (CAPS) -

Schnitzler's Syndrome

Differential diagnostics, an overview of therapeutic options and

description of 5 cases treated with anakinra

Summary

Schnitzler's

adopeed inonindecios eve, hronc uricara, changes i the bone suucture, evkacytots and mgne- values of
mostly of type Igh.

to establish intedeukin-1 efects. In prac-

tice, the interleukin-1 receptor antagonist. anakinra, is the most commonly used. Currently reports also appear
of the use of other medicines blocking the effect of interlekin-1, namely canakinumab and rilonacept. We have
been treating 5 patients with anakinra (108, 72, 33, 32 and 1 months) on a long-term basis. n all the patients, we

Kazusliby

Hodnoceni pétileté lééby Erdheimovy-Chesterovy
nemoci anakinrou - kazuistika a prehled literatury

Zdensk adam, Hana Petrasova:, Zdenak fiehalke, Renata Koukalow, wavm Kmer Ludnk Pour
Fus ekssnikoua', Ales Cemmak, Saiting Seveikaus’, Pen Seture, Zdensk Krall, ii b

Souhm
Erdhairmovs Chasterova nemes j¢ histiooytimi reoplazie z= skupiny nan-Langs thens cell Fistdocytéz, fe tvarna
infltisty penitych histicyta. o psto ogicks bistincyty produkyi prozanetise cptoking Preto je Endeimas-
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écba 14 pripadi Castlemanovy nemoci:
zkuSenosti jednoho centra a piehled literatury
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Souhm
Castlemanova choroba je termin pro reaktivni lymfocytami a plazmecytémi proliferaci, ktera se vyskytuje bud ve
formé

. obyykle bez pitznaki, nebo ve formé generalizované, multicent-
rické, obuykle se ymi piiznaky ).V poslednich 25 letech jsme dlagnnsnkuvah
lecil asledovali celkem 14 7
lokalizovanou formu nemoci;v 5 z¢ 7 techto piipadd bylo patologické lozisko uloieno & & intrasb-
domindiné a pouze u 2 byl hu téla. U 24dnéhy formou i pi-
tomny auviech od: éni nemoi. i
uviech 7 pitom

3 2tkchto 7 pacientd s stédovali na viraéa obtétulicl nod pocen Kiicke projevy vaskullidy, krerd hyla pi-
tinou cévni mozkové piihody, byly piitomny u 1 ze 7 pacientd. Osteoskleroticks zmény na skeletu jsme deteko-
vali u 1 nemocnéh
o Imunoglobulnd, dominani kmunoglobullu (G, by oo u 5 2¢ 7 paclene s mukicentridko
formou.V
byly :Merhe lehké Fetezce k. Pro di
nez 1 odbéry materialu pro histologické vyZetieni zvélienych Iymfatickych uzlin. Pro d\agnnsnkn to nemcise
ukizalo jako piinasné provést aperacni odstranéni a histologické vySetfent téch uzln, které nejvice akumulovaly
luorodeoryglukbzu pf PET-CT vydetten. V textu jsou popisoviny zkusenosi s écbou. Zakladem lécby byla v po-
slednich letec
binac Iékem pro a niviak
i Znadich 7 paci formou bylo léeno 5, 1 pacient léébu od-
mital a u jednoho nejsou znamky aktivity nemoci natolik vyjddiens, 2e by vyZadovaly létbu. Létba nbulmjld -
timab docila kempletremise 2 pacintd o

Vjedn icidlni misi
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Loziskova amyloidéza v dutiné nosni
Localized Amyloidosis Involving the Nasal Cavity
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c-MET overexpression is a common finding in head and neck cancer
(46% moderate, 64% strong).

At least moderate overexpression is associated with advanced disease
and shorter survival.

c-MET represents a promising therapeutic target in head and neck
cancer.

It is also a promising predictive biomarker for c-MET targeting.



