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MEPIAHWH: To Cetuximab, éva povokAwviké aviiowpa
évavtl Tou unodoxéa Tou emdeppikol augnuikol mapd-
yovta (EGFR), amoteAel pia amd g vedtepeg Bepameu-
TIKEG ETMAOYEG OTOV Kapkivo Ke@ahig kal TpaxriAou amd
TAakddeq emBrAio. >Kkomd¢ NG epyaoiag eival va ava-
AJoel TG Tpéxouceq andyelg yia Tov pOAo Tou pappud-
KOU KUpiwG oTov kapkivo TnG otopatikig KOINGTNTAG Ka-
B¢ emiong kal TG LEMOVTIKEG TOU TIPOOTTUIKEG,
MpayuatoroiriBnke BiBAIoypapikr avaokdmnon twv o
EKTETAPEVWV KAIVIKWV 0eUVAV pdoewg Il TTou €yivav yia
1o Cetuximab kai ol omoieg amotéA\ecav opdonpo yia
v éyKpion tou mapdyovia wg agidmotn Bepaneutiki
emAoyr.

> UVONKKA €81 pehéteg avaibnkay, ol TepIoodTEPEG amod
TG ool amodelkviouy TV AMOTEAEOPATIKOTNTA TOU
BioAoyikoU TTapdyovta oTov TOTTIKA TIPOXWENHEVO, UTTO-
Tpomdlovia Kal HETacTatikd Kapkivo KEQAArg karl Tpa-
xAAou ané mhakwdeg emerNo.

To Cetuximab oupnAnpwvel ta undpxovia Bepareutikd
TIPWTOKOMG Kal @aivetal va TPoc@EPEl TTAEOVEKTNHA
OTNV avIanoKpIon, ToV EAeyxo NG VOOOU TOTIKOTIEPIO-
XIK@ Kal TV CUVOAIKY eTmiPiwon.

AE=EIX KAEIAIA: Cetuximab, EGFR, kapkivog otépatog,
Kapkivog Ke@arg kal tpaxriAou amd mMAakwdeg emor-
Ao

SUMMARY: Cetuximab, a monoclonal epidermal growth
factor receptor (EGFR) antibody (inhibitor), is one of the
most recent treatment options for squamous cell head
and neck cancer. The aim of this study is to analyse the
current views on its role mainly in the treatment of oral
cavity cancer, as well as its future prospectives.

We reviewed the most extensive phase Il clinical trials
on Cetuximab, which played a major role in its approval
as a reliable treatment option.

A total of six studies were analysed, most of which prove
the efficacy of this biological agent on locally advanced,
recurrent and metastatic squamous cell head and neck
cancer.

Cetuximab complements the current treatment proto-
cols and seems to offer an advantage in terms of re-
sponse, locoregional control of the disease and overall
survival,
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EIZAIQrH

Ta teeutaia xpdvia, n eviatkr KAVIKY €peuva otnv avo-
ooloyia Tou kapkivou BeAtiwoe v katavénon twv avo-
OIAKWV INXaVIOPWV Twv OYKwv Kal 0drynoe og onpav-
K PGS0 oTov oXedldopd Beparel@y e T Xprion
HOVOKAWVIK@V avTiowpdtwy. 2Tnv KAVIKA Tpdén évag
amnd Toug o oUyXPOVoUG AVOGOAOYIKOUC OTEXOUG OTN
Bepareia tou kapkivou eival o umodoxéag tou emdep-
pikoU augnukoU mapdyovta (Epidermal Growth Factor
Receptor - EGFR).

O EGFR avrjkel otnv oikoyéveia ErbB twv umodoxéwv
kivdong tupoaivng. H evepyoroinon tou umodoxéa on-
patodotel pia aMnAouxia evdokuttdpiwy avidpdoewy
mou puBpiCer Tnv alénon twv emBnhiakwy kuttdpwv. O
EGFR éxel mapatnenBei dtu exppdletar oe auénpéva eri-
meda ota MePIoodTERd KAPKIVOUATA €K TTAAKWOWV KUT-
Tdpwv NG KEPANC Kkal Tou TpaxiAou (Bonner kar ouv.
2000). To ouyKeKPIPEVO aVOOOICTOXNUIKO XAPaKTnEl-
otkS oxetiCetal pe mo @twxr| mpdyvwon (Grandis kai
ouv. 1998), kabwg emiong kal pe uPnAdtepa mocootd
UTTOTEOTTAG TOTTKA Kal Trepioxikd kal Bavdtou (Chung kal
ouv. 201 1). Baoclopévn ota euprjpata autd, n €peuva mé-
Tuxe TV avdrmuén avaotoAéwv tou EGFR, kar ouykexpl-
péva tou Cetuximab (Erbitux®).

To Cetuximab eival éva xipaipikd povokAwvikd avtiow-
pa lgGl mou &pa évavt tou EGFR. To avtiowpa ouvoé-
etal Pe 1o e§wkuttdpio Turpa tou EGFR mou exppdletal
ota kittapa. H olvdeon pe tov umodoxéa eival uPnAng
ouyyéveiag. To Cetuximab avtaywviCetal Toug @uaikoug
evboyeveig ouvdéteg tou EGFR pe amotéheopa va ma-
pepPaivel otnv evepyortoinon Tou UModoxéa Kal Twv v-
Sokuttdpiwv 0dwv onuatoddtnong mou eéyxel (Fan kai
ouv. 1994, Li kar ouv. 2005).

2nuavtiko eival &t and TG apXIKEG HeAETeG amodeixOnke
n ouvepyiky dpdon tou Cetuximab pe tnv aktvoBepa-
mefa kai n evaioBnromoinon Twv KAPKIVIKOY KUTIApwy
otnv aktivoBepareia, dmwg exppdletar Pe TV onuavuky
KAvIKr) Behtiwon (Saleh kar ouv. 1999) (Huang kai ouv.
1999). Emiong Siamotwbnke oAU kaAr aroteAeopatikd-
NTa, He KAIVIKY) UTTooTpo®r] TG VOoOU GTav CUYXOPN-
yeftar pe xnueloBepaneutikols mapdyovieg, onwg Cis-
platin (Baselga kai ouv. 2005).

O1 TIo OUXVEG QvermBUUNTEG eVEPYEIEG TTOU TIEPIYPAPOV-
Tal eival To akpoeldég eEAvBnpa (acneiform rash) kai ol
avudpdoeig uepeuaiobnoiag Katd tnv TpWTn Xoprynon
(Busam kai ouv. 2001). To e€dvBnua mapatnpeital oe
OnNHAvIkd TTOo00Td Twv acBevwy Katd tnv SIdPKeId NG
Beparieiag, evd n eviovdtepn ekdNAWor TOU CUOXETI-
00nke pe KaAUtepn ouvolikr| emPiwon twv acBbevawy, eu-
pnpa mou eival mbavév Seiktng tng avooiakng amokpl-
ong évavt tou éykou (Bonner kai ouv. 2010).

Apx£g Ogpaneiag oTov TOTMKOTEPIOXIKA TTIPOXWPNUE-
vo Kapkivo KepaArig kar Tpaxrlou amé mhakwdeg
emOniAio.

H emtuxriq Beparmeia Twv aoBevwv e kapkivo Tou oTé-

Mactayds A. kar ouv./Mastagkas D. et al.

INTRODUCTION

In the recent years, intensive clinical research on cancer
immunology has improved our understanding of tumour
immune mechanisms and led to significant advances in
terms of designing treatments based on the use of mon-
oclonal antibodies. In clinical practice, one of the most
recent immunological achievements in the treatment of
cancer is the Epidermal Growth Factor Receptor (EGFR).
EGFR belongs to the ErbB family of tyrosine kinase re-
ceptors. Receptor activation initiates a chain of intracel-
lular reactions that regulates the increase of squamous
cells. According to observations, EGFR is expressed at
increased levels in most head and neck squamous cell
carcinomas (Bonner et al. 2000). This immunochemical
feature has been associated with poor prognosis (Gran-
dis et al. 1998), as well as higher rates of local and re-
gional recurrence and death (Chung et al. 201 1). On the
basis of these findings, researchers managed to develop
EGFR inhibitors, and more specifically Cetuximab (Er-
bitux®).

Cetuximab is a chimeric monoclonal antibody of the
lgG | type that acts against EGFR. The antibody binds to
the extracellular domain of EGFR that is expressed on
the cells. The binding to the receptor is of high affinity.
Cetuximab competes with natural endogenous ligands
of EGFR, with the result that it inhibits the activation of
the receptor and intracellular signalling routes it controls
(Fan et al. 1994, Li et al. 2005).

In the early studies it was proven that Cetuximab acts in
synergy with radiotherapy and that cancer cells are sen-
sitised to radiotherapy, as expressed through significant
clinical improvement (Saleh et al. 1999) (Huang et al.
1999). It was also realized that it has very good efficacy
with clinical regression of the disease, when coadminis-
tered with chemotherapeutic agents, such as Cisplatin
(Baselga et al. 2005).

The most commonly reported adverse effects are ac-
neiform rash and hypersensitivity reactions following the
first dose (Busam et al. 2001). The rash occurs in a sig-
nificant number of patients during the treatment; its in-
tensity has been associated with better overall survival
of the patients, which is probably an indication of im-
munoreaction against the tumour (Bonner et al. 2010).

Treatment guidelines for locoregionally advanced squa-
mous cell head and neck cancer

The successful treatment of patients with squamous cell
cancer, and head and neck cancer in general, relies on

Apxeia EMnvikrg Ztopatikrig & NvaBompoowrikrig Xeipoupyikrig/
Hellenic Archives of Oral and Maxillofacial Surgery




0 pdhog tou Cetuximab atov kapkivo tou Xtépatog/The role of Cetuximab in Oral Cavity Cancer 91

patog amd makwdeg emBAAio Kal yevikdTepa NG Kepa-
NG kal Tou Tpaxiou, otnpietal otnv TTAREN TIPOEYXEl-
pnikr} otadioronon g vooou kai andrtei, ouvriBwg,
Tov ouvduaopd diapdpwy Beparmeutikwy emAoywy. H
xelpoupyIkr Oepareia kar n akuvoBepareia wg povobe-
pareieq evdelkvuvtal otoug acBevelc pe mMPWIPN vooo
(stage |} Il) mou amotehouv to 30 pe 40% twv mepiota-
TKWV Katd TV apxikr didyvwon. Qotdoo, otnv MPoxw-
pNévn Toriky Kar Trepioxikr véoo (60% twv acBevwv)
evdeilkvutal o ouvduaopdg Bepaneidv. H peteyxeipnuik
Siaxefpnon twv acBevav mepihapBdvel eite mapakoAou-
Bnon efte cupmAnpwuatikr| Bepareia. H emAoyr kabo-
dnyeftal and v evidmon tng mpwtonabouq eotiag
(site), To otddio TG vooou (stage), Ta EUprpaATa TG TIa-
Boloyoavatopikig €kBeonc, TIC CUVWOONPATNTES Kal TN
YEVIKA katdotaon Tou aoBevoug.

Opdonuo yia tov pdAo G CUPTANPWHATIKAG XN HeIoBe-
pareiag kar aktivoBepareiag amotéAecav Ta amoteAé-
opata dUo peydhwv aveEdpTTwy TUXAIOTTOINPEVWY KAI-
VIKOV peAetwv @doewg lIl, tng Radiation Therapy Oncol-
ogy Group (RTOG #9501) kai tng European Organiza-
tion for Research and Treatment of Cancer (EORTC
#22391) mou mpaypatoroiBnkav otnv Apepiky Ka
otnv Eupwmm avtiotoixa (Cooper kai ouv. 2004, Bernier
kal ouv. 2004). H peta-avdiuon twv dUo epeuvwy Ka-
Bdpioe tov KivOUVO YIa UTTOAEIJPATIKY TOTTIKOTTEPIOXIKT
V40O Kal UTToTEOTT avdAoya e Toug SUCHEVEIG TTpo-
yvwotikoUg apdyovteg kivolvou Kkar kaBdpioe Toug
aoBevelg “uPniou kivduvou” (high risk) yia umotporm)
(Bernier kai ouv. 2005). H mapouaia eEwkayikig Aeppa-
Sevikig dlaomopdc karl ta Betikd dpia eKTorg Tou Tia-
PAOKEUAoNATOG ival SUOPEVEIG TTPOYVWOTIKOf TTapdyov-
TEC TIOU XapaktnpiCouv toug acBeveic “uPniol kivou-
vou" yia urotpotr| tng vooou, Kal ol omoiol Xpridouv
OUPMANPwHaTKY olyxpovn xnueloaktivobeparneia (M-
vakag 1) (Bernier kar ouv. 2005). O “evdidueoog kivou-
vog” twv aoBevwy yia UTTOAEINPATIKY TOTTIKOTIEQIOXIKH
véoo kaBopietal and v mapouoia dAMwv duopeviy
TIPOYVWOTIKWV TIapayoviwy (mpwtonadnig véoog pT3 i
p T4, véoog T2 pe BdBoc didnong >5 mm, Aeppadéveg
N2a 1] peyalitepo xwpiq eEwkayikr diactopd, Betikol
Aeppadéveg ota enfmeda IV/V, eyydtnta opiwv eKtopng
< 5mm, mepiveupikn diNdnon, Aepeayyeiakr dibnon)
(Mivakag 2) kai amareftal TOUAGXIOTOV HETEYXEIPNTIKA
aktivoBepareia, evey pmopel va e€etactel kar n xoprjyn-
on olyxpovng xnueioaxktivoBepaneiag (NCCN Guide-
lines, RTOG 0920).

Mpdopateg kAivikég pehéteg yia to Cetuximab - Tpé-
XOUCEG amoyel§

H amoteAeopatikr dpdon tou mapdyovia Cetuximab
otn Bepareia tou Kapkivou TG KEQAAG Kar Tou TPaxr-
Aou and mAakwdeg emBrANIo Kal kAt MéKTaon tng oto-
HATIKrG KOINSTNTAg, amodeixOnke péoa amd TTOAUKeVTPI-
KEG TIPOOTTUIKEG PEAETEG oTnV Eupwrn kar v Apepikr.
AkoAouBEel N avaoKkaTNon TwV O EKTETAUEVWY KAIVIKWOV

Tépog 17, No 2,2016/Vol 17,No 2,2016

Mivakag 1

Auopevelg poyvwoTikol mapdyovteg «uPnAou
KIvdUvou» yia urotportr. Ot acBevelq xpridouv
OUUTTANPWHATIKT] 0UYXp0VN XNUEIoaKTIvoBepa-
riefa. (NCCN Guidelines, Bernier kat ouv. 2005).

AcBeveig upnhoy KivdUvou yia uroTpom

1 eEWKaPIKN Aeppadevikr| dlaomopd
2 BeTIKA Opla EKTOUNG

Table 1

Unfavourable prognostic factors for a high risk
of recurrence. The patients require adjuvant
concurrent chemoradiotherapy.

(NCCN Guidelines, Bernier et al. 2005).

Patients with high risk of recurrence

1 extracapsular nodal spread
2 positive excision margins

the complete preoperative classification of the disease
and usually requires a combination of treatment options.
Surgical treatment and radiotherapy as monotherapies
are recommended for patients with early disease (stage
['or Il), which corresponds to 30-40% of cases at the time
of the initial diagnosis. The postoperative management
of these patients involves either follow-ups or adjuvant
treatment. The decision is determined by the primary
site, stage of the disease, pathological findings, co-mor-
bidities and general condition of the patient.

The role of adjuvant chemotherapy and radiotherapy
was established on the basis of the results of two large
independent randomised phase Il clinical studies by the
Radiation Therapy Oncology Group (RTOG #9501) and
the European Organization for Research and Treatment
of Cancer (EORTC #22391), which were conducted in
the US and Europe respectively (Cooper et al. 2004,
Bemier et al. 2004). The meta-analysis of these two trials
determined the risk of residual locoregional disease and
recurrence depending on unfavourable prognostic fac-
tors, and defined high risk patients for recurrence
(Bernier et al. 2005). The presence of extracapsular
lymph node involvement and positive excision margins
are unfavourable prognostic factors that define patients
who have a “high risk” of disease recurrence and require
adjuvant concurrent chemoradiotherapy (Table I)
(Bernier et al. 2005). “Intermediate risk”" of residual lo-
coregional disease is defined by the presence of other
unfavourable prognostic factors (pT3 or pT4 primary dis-
ease, T2 disease with an invasion depth of >5 mm, N2a
or larger lymph nodes without extracapsular involve-
ment, positive lymph nodes at IV/V levels, proximity of
excision margins < 5mm, perineural invasion, lympho-
vascular invasion) (Table 2). This requires at least post-
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Nivakag 2

Aucpevelg TPoYVWOTIKO! TapdyovTeg «evalAue-
00U KIVOUVOU» YIa UTTOTPOTTH. 2Toug aoBevelc
autoUg amaITeTal TOUAAIXIOTOV LETEYXELPNTIKN
akTivoBepartela, evd propel va eEetaotel Kal

N £PAPOYT oUyXPOoVNG XnHUeloakTivoBeparelag
(NCCN Guidelines, RTOG 0920).

AcBeveig evaidpueaou KIVSUVOU yia UToTporH

1 TpwTonadnc vooog pT3 1 pT4

2 vooogq T2 pe BdBog dmenong >5 mm
Aeppadeveg avw and N2a

(xwplg eEwkayikr) dlaoropd)

BeTikol Aeppadéveg ota ermineda IV/V
eyyUtnta oplwv ekToung <5mm
TIEPIVEUPIKT| ArjBnon

Aeppayyelakr) drénon

w

~N O OB~

gpeuvwV Bdoel twv omolwv eykpiBnke o Tapdyovtag wg
agiomotn Bepameutikry emMAoYr) OTov UTIOTPOTAloVTq,
aveyxelpnto | HETAoTatikd Kapkivo Ke@aiig kar tou
Toaxrjhou amé mhakwdeg emOrihio (Mivakag 3).

To 2005, or Burtness kal ouvepydteg dnpooieucav ta
QTMOTEAEOPATA TG TIPWTNG HEYAANG KAIVIKAG HEAETNG @d-
ong lll amé ™ xprion Tou Cetuximab otn Bepareia tou
UTTOTPOTMIACOVTIOG KAl HETAOTATIKOU KAPKIVOU KEQAANG
Kal Tpaxnidou amd MAaKWES emBriNio. 2Tnv ev Aoyw pe-
A€t ouykpiBnke n amoteAeopaTkOTNTA TG CUYXOPryN-
ong tou Cetuximab pe Cisplatin évavt pdévo tou Cis-
platin oe |17 aoBeveig. 2tnv opdda twv acBevwv mou
éhapav Cetuximab mepiypdgnke otaTioTIKd ONPavtikn
dvodog tou ouvieheotr] avtanokpiong (Response Rate:
26% évavu 0%, P=0.03). Emiong avapépbnke Bertinon
OTNV OUVOAIKT] Kal 0TnV Xwpig eEENEN TG vdoou emPiw-
on, WOTOOO Ol TIHEC TWV OUVIEAETTWV Ogv ATav OTaTIoT-
KOG onuavtikég (Burtness kar ouv. 2005).

2 XEUKA oUvtopa dnPoaoIeUTnKav Ta EMOHEVA EPEUVNTIKG
aroteAéopata tou véou autol Pioloyikol mapdyovta.
2 Tuxalottoinpévn PeAETn, o Bonner kar ol cuvepydteg
€de1Eav O OTNV TIPOXWPNHEVN TOTTIKOTIEPIOXIKY VOTO,
utrexe KAIVIKH BeAtinwon otnv opdda twv acBevav Tou
xopnynonke To cetuximab tautdxpova pe akuvobepd-
Tiefa, ouykpITIKG pe TV opdda ou éhaBe pévo aktivo-
Bepareia. Zuykekpipéva diamotwdnke aiénon g did-
peong SIdpkelag eAéyxou NG VOOOU TOTIKOTTEPIOXIKA
(median duration of locoregional control), n omofa ftav
24.4 urjveg otn olyxpovn Beparmeia évav 14.9 prjveg
otn povoBeparneia (P=0.005). Emiong, o acBeveig mou
é\aBav ouvduaopévn Beparmeia eppdvicav alénon tng
empBloong xwpic eE€NEN tng vooou (PFS: 7.1 prjveg
évavt 124 priveg, P=0.006, HR:0.70) kar tng didpeong
emPiwong (median OS: 49.0 priveg évavu 29.3 priveg,
P=0.03, HR:0.74). Ztnv épeuva dev mapatnperBnke av-
&non twv to&ikav emdpdoewv TG akuvobepareiag
(Bonner kar ouv. 2006). H perétn €dei€e ot to Cetux-

Mactayds A. kar ouv./Mastagkas D. et al.

Table 2

Unfavourable prognostic factors for an interme-
diate risk of recurrence. These patients require
at least postoperative radiotherapy,

while concurrent chemoradiotherapy may also
be considered as an option.

(NCCN Guidelines, RTOG 0920).

Patients with intermediate risk of recurrence

1 pT3 or pT4 primary disease
2 T2 disease with an invasion depth of >5 mm

lymph nodes above N2a
(without extracapsular spread)

positive lymph nodes at IV/V levels
resected margin that is <bmm
perineural invasion
lymphovascular invasion

w

~N O OB~

operative radiotherapy, and concurrent chemoradiother-
apy may also be considered as an option (NCCN Guide-
lines, RTOG 0920).

Recent clinical studies of Cetuximab — current views
The effectiveness of Cetuximab in the treatment of squa-
mous cell head and neck cancer, and by extension oral
cavity cancer, was confirmed in multicentre prospective
studies in Europe and the US. In what follows, we review
the most extensive clinical trials on the basis of which
this agent (Cetuximab) was approved as a reliable treat-
ment option for recurrent, unresectable or metastatic
squamous cell head and neck cancer (Table 3).

In 2005, Burtness et al. published the results of the first
large-scale phase Ill randomized clinical study on the use
of Cetuximab in the treatment of recurrent and metasta-
tic squamous cell head and neck cancer. This study com-
pared the efficacy of the coadministration of Cetuximab
and Cisplatin versus just Cisplatin in |17 patients. It was
reported that in the group that received Cetuximab,
there was a statistically significant increase in Response
Rate: 26%, versus 10%, P=0.03. It was also reported that
there was an improvement in terms of overall and pro-
gression-free survival, however the coefficient values
were not statistically significant (Burtness et al. 2005).
The next set of research findings on this new biological
agent were published soon afterwards. In a randomised
study, Bonner et al. showed that in cases of locoregion-
ally advanced disease, there was clinical improvement in
the patients who received cetuximab with concurrent
radiotherapy, in comparison to the group that received
just radiotherapy. More precisely, there was an increase
in the median duration of locoregional control, which
was 24.4 months in concurrent treatment versus 4.9
months in monotherapy (P=0.005). Moreover, the pa-
tients who received a combined treatment had an im-
provement in progression-free survival (PFS: 17.1 months

Apxeia EMnvikrg Ztopatikrig & NvaBompoowrikrig Xeipoupyikrig/
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Nivakag 3

Meydhec Tuxalotoinuéveg KAIVIKES peAéTeg pdong I, Ttou dlepeuvolv Tov pdAo Tou cetuximab
otoug aoBevelg pe kapkivo kepahic Tpaxiou. (HNSCC: Head and Neck Squamous Cell Cancer,
RR: Response Rate, OS: Overall Survival, PFS: Progression Free Survival)

Mehémn 21410 vooou Aeiypa | Oepaneia

Burtness kat petaotatikog/ 117 | cetuximab pe cisplatin

ouv. 2005 UToTPOTIALWV gvavtt cisplatin poévo

(ECOG 5397) | HNSCC

Bonner kat TOTIKO-TIEPIOXIKA | 424 | cetuximab pe

ouv. 2006 TIPOXWPNHEVOQ akTivoBeparteia gvavtl
HNSCC aktivoBeparteiag pévo

Vermorken kal | UETAOTATIKOG/ 442 | cetuximab pe platinum-

ouv. 2008 umoTpPOTIALWY fluorouracil évavrl

(EXTREME HNSCC platinum-fluorouracil

TRIAL)

Bonner kat TOTIKO-TIEPIOXIKA | 424 | akTivoBeparela pe

ouv. 2010 TIPOXWPENHEVOS cetuximab évavtt uévo
HNSCC akTivoBepartelag

Ang Kat ouv. TOTIKO-TIEPIOXIKA | 891 cetuximab pe xnueto-

2014 TIPOXWPENMEVOS akTivoBeparela €vavrt

(RTOG 0522) | HNSCC XnueloakTivoBepanelag

RTOG 0920 TOTTKA 700 | PETEYXEIENTIKY
TIOOXWPENHEVOS | TOUAD- | CUUITANPWUATIKA
XElpoupyYNBEv xlotov | aktivoBeparteia (IMRT)
HNSCC e cetuximab €vavtt

akTivoBeparnelag pévo

AnoteAéopara

o RBeAtiwon RR (26% vs 10%, P=0.03)
o xwplg otatiotikd dpelog oty OS
kaL oty PFS

e aUEnon didueong dldpKelag
eNEyX0U VOOOU TOTIKOTIEPLOXIKA
(24.4 unveqg vs 14.9 urveg, P=0.005)
eTtapdraon PFS (17.1 prjveq vs 12.4
urveg, P=0.006)

eaU&non didpeong OS (49.0 prjveg
vs 29.3 uryveg, P=0.03)

*uPnASTePO RR (36% Vs 20%,
P<0.001)

eaU&non PFS (5.6 urjveg vs 3.3
urveg, P<0.001)

eaU&non OS (10.1 urjvegq vs 7.4
urveg, P=0.04)

eTtapdraon 5etoug OS (45.6% vs
36.4%, P=0.018)

eUnAdTepo OS otouq aocbevelq Trou
€NaBav cetuximab kat eupavioav
évrovo eEdvenua

o XWPIG ONUAVTIKEG BLAPOPES

omv OS, PFS

e 0e eEENEN amno Tov NogpRplo 2009

imab au&dvel to Bepareutikd amotéAeopa TG aktivode-
pareiag, emPBePaiwoe ) dpdon Tou PappdKou WG aKT-
voeuaioBntomoioy ouciag, Xwpig va epgaviCetal peya-
ATEPN OUXVATNTA TWV TOEIKWY EMEPACEWY AQUTHG.

AxohoUBnoe n mohukevtpikr peAétn EXTREME TRIAL
(Vermorken kar ouv. 2008) amd tov Eupwdiké Opya-
viopd ‘Epeuvag kar ©epareiag Kapkivou (European Or-
ganization for Research and Treatment of Cancer - E-
ORTC) mou mepiehdpBave 442 aobeveig pe petaotatikd
f urotpomdlovia Kapkivo Ke@ahig kai tpaxiiou amd
TAakwdeC emBrANio. 2Tnv peAétn autr, 220 aoBevelg €Aa-
Bav to khaooiké oxrjpa xnueioBepareiag platinum (Cis-
platin rj Carboplatin) ouvduaotikd e Fluorouracil (SFU),
evy ol umdhormor aoBeveic éhaPav to d1o xnpeiobepa-
TeUtikG oxrjua padi e Cetuximab. H peAétn autr Atav
N TPWTN TuXaloTioinpévn HeAET TTou avédeiEe to Bepa-
TIEUTIKO OeoG amod tnv mpooBrikn tou cetuximab ota
kKhaooikd oxrjpata xnpeloBepareiag, onwe ekppdletal
HE TN OTaTUOTKWE onpavtiky avgnon g didueong ou-
VOAIKAG empPiwong (median OS: 10.1 prveg évavt 7.4 pry-
veg, P=0.036). Emiong pe tn ouyxoprjynon tou cetux-
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versus | 2.4 months, P=0.006, HR: 0.70) and median sur-
vival (median OS: 49.0 months versus 29.3 months,
P=0.03, HR:0.74). This study did not reveal any increase
in the toxic effects of radiotherapy (Bonner et al. 2006).
It revealed that Cetuximab increases the therapeutic ef-
fect of radiotherapy, and confirmed its role as a radiosen-
sitising agent, without a higher incidence of toxic effects.
This was followed by the EXTREME TRIAL (Vermorken
et al. 2008), a multicentre study by the European Or-
ganization for Research and Treatment of Cancer
(EORTC), which involved 442 patients with metastatic
or recurrent squamous cell head and neck cancer. In that
study, 220 received the classical platinum-based
chemotherapy scheme (Cisplatin or Carboplatin) in com-
bination with Fluorouracil (5FU), while the rest of the
patients received the same chemotherapy scheme plus
Cetuximab. That was the first randomised study to reveal
the therapeutic benefits of adding cetuximab to the clas-
sical chemotherapy schemes, as expressed through the
statistically significant improvement of median overall sur-
vival (median OS: 10.] months versus 7.4 months,
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Table 3
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Large randomised phase Il clinical studies investigating the role of cetuximab in head and neck cancer
patients. (HNSCC: Head and Neck Squamous Cell Cancer, RR: Response Rate, OS: Overall Survival,
PFS: Progression Free Survival)

cetuximab with cisplatin
verus just cisplatin

cetuximab with
radiotherapy versus just
radiotherapy

cetuximab with
platinum-fluorouracil

platinum-fluorouracil

radiotherapy with
cetuximab versus
just radiotherapy

cetuximab with chemo-
radiotherapy versus
chemoradiotherapy

postoperative adjuvant

Study Disease stage Sample | Treatment
Burtness et al. | metastatic/ 117
2005 recurrent
(ECOG 5397) | HNSCC
Bonner et al. locoregionally 424
2006 advanced
HNSCC
Vermorken et metastatio/ 442
al. 2008 recurrent
(EXTREME HNSCC Versus
TRIAL)
Bonner et al. locoregionally 424
2010 advanced
HNSCC
Ang et al. locoregionally 891
2014 advanced
(RTOG 0522) | HNSCC
RTOG 0920 locally advanced 700
resected HNSCC | at least

radiotherapy (IMRT)
with cetuximab versus
just radiotherapy

Results

eimproved RR (26% vs 10%, P=0.03)
e no statistically significant advantage
in terms of OS and PFS

eincreased median locoregional
control rate (24.4 months vs 14.9
months, P=0.005)

eprolonged PFS (17.1 months vs
12.4 months, P=0.006)

eincreased median OS (49.0 months
vs 29.3 months, P=0.03)

ehigher RR (36% vs 20%, P<0.001)
eincreased PFS (5.6 months vs 3.3
months, P<0.001)

eincreased OS (10.1 months vs 7.4
months, P=0.04)

«5-year extension of overall survival

(45.6% vs 36.4%, P=0.018)

ehigher OS in patients who received
cetuximab and developed a severe

rash

«no significant difference in terms
of OS, PFS

e0ngoing since November 2009

imab BeAtiwbnke 1600 o cuvteleotrig avtanokpiong (Re-
sponse Rate) amd to 20% oto 36% (P<0.001), dnwg emi-
ong kai n didpeon empiwon xwpic eEENEN TG vooou
(PFS: 5.6 prveg évavu 3.3 priveg, P<0.001, HR:0.54).

H tétaptn onpavuik) avakoivwon amd kAVIKEG HEAETEG (pd-
oewg Il yia to cetuximab, €yive to 2010 and tov Bonner
Kal Tav OUVEXeIa TNG TIPonyoUevng Tou avagopdc (Bon-
ner kai ouv. 2010). MNMapoucidotnkav ta meviastr| dedopé-
va emPiwong (5-year survival data) twv aoBevav pe mpo-
XWPNPEVN TOTTIKOTIEPIOXIK VOO Kabwg emiong kai n ou-
oxgton tou e€avBripatog and 1o eAPPaAKo HE TV OUVO-
Nikr) empiwon. H opdda twv aoBeviv mou avuipetwiodn-
Kkav pe olyxpovn xoprjynon Cetuximab kai aktivoBepa-
Tielag efxav moooatd meviaetoug emPiwong (5-year overall
survival) 45.6% évavt 36.4% twv aoBeviv TTou uroBAeN-
Kkav pévo oe aktvoBepareia. >t dnpooieuon, eviapépov
riapoucialel 6t ol aobevelg Tiou ekdrAwvav eviovatepo
eEdvOnpa eixav otatotk®g PeAtiwpévn cuvolikr empiwon
OUYKPITIKG [e Toug aoBeveig TTou eixav Nmdtepeg deppa-
TIKEG exdNAWDOEIG, elpnpa Tou Ba pmopoloe va xpnoipo-
rioinBei wq Sefktng mMEAYVWONG TG VOoou.

P=0.036). Moreover, the coadministration of cetuximab
improved both the Response Rate from 20% to 36%
(P<0.001), and median progression-free survival (PFS:
5.6 months versus 3.3 months, P<0.001, HR: 0.54).
The fourth important announcement from phase Il clin-
ical studies on cetuximab came from Bonner in 2010, in
continuation of his previous report (Bonner et al. 2010).
He presented the 5-year survival data on patients with
locoregionally advanced disease, as well as the correla-
tion between Cetuximab-induced rash and survival. The
group of patients that was treated with coadministration
of Cetuximab and radiotherapy had a 5-year overall sur-
vival at 45.6% versus 36.4% of the patients who received
just radiotherapy. An interesting finding in this publication
was that the patients who developed a more severe rash
had statistically better overall survival than patients with
milder skin reactions, which could be used a prognostic
index for the disease.

More recently, RTOG 0522, a large-scale randomised
phase Il clinical study, was concluded, with a sample of
891 patients. Ang et al. studied the efficacy of Cetuximab
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2XeTKE TTPOGOPATa OAOKANPWONKE N PeydAn tuxaiorol-
NUEvN KAvIKr) peAétn @doewg Il RTOG 0522, e delypa
891 aobeveic. O Ang Kkai ol ouvepydteg peAETNoaV TV
arnoteheopatikdtnta tou Cetuximab dtav xopnyeftal pe
olyxpovn akuvoBepaneia kar Cisplatin, émwg autr| ek-
@PACeTal oToUC OUVTEAEOTEG emBiwong (Ang kai ouv.
2014). MNpwtelov kataAnktikd onpeio g €psuvag ritav
N xwpig e&ENIEN g vooou empBiwon. Ta anoteAéouata
Sev €6g1Eav otatiotkwG onpavtikr diapopd otn cuvo-
Ay empiwon, v empBiwon xwpic e&ENEN vooou, TV To-
TTKOTTIEQIOXIKH) UTTOTPOTTH KAl TIG ATTORAKPUOHEVES HETA-
otdoeig. Emiong, n mpoaobrikn tou Cetuximab cuoxeti-
0Onke pe augnuévo mooootd PAevwoyovitdag and akt-
voPoAia (43,2% évavt 33,3%) kai akuoeldég eEdvonua
(acneiform rash).

H mo mpdogatn avakoivwon Tuxaiomoinpévng HEAETNG
Tou Cetuximab £yive tov AeképBpio tou 2015 oe aoBe-
VEIG e TOTTIKA TIPOXWPENHEVO Kapkivo Ke@Ag kal Tpa-
xrhou amd MAak)Oeg emOnAio. H ouykekpipévn PeAET,
av kal edoewc I, Ba mpénel va BewpnBel emavactatikr,
didu eival n mpwtn mpoomdBeia dueong olykpiong TG
olyxpovng akuvoBepareiag pe Cetuximab évavu tng
olyxpovng aktvoBepareiag pe Cisplatin, O1 Magrini kai
OUVEPYATEG OUYKEIVAV TV ATTOTEAEC UATIKOTNTA, TNV TO-
EikdtnTa kal v ouppdpewon Twv acbevav avdueoa
ota duo Beparmeutikd oxrjpata (Magrini kai ouv. 2015).
H opdda twv acBeviv mou €Aafe To MPWTOKOMO TG
aktivoBepareiag pe 1o Cetuximab exdridwoe upnAdtepo
TT0000To coPapwv avemBuuntwy dpdoewv (19% évavu
3%, P=0.044), emfong urmpxe pikpdtepn oUPPOP@WonN
otn Bepareia, evw n anmoteAeopatikdtnTa Atav dpoia Kal
otig 5Uo opddeg aoBeviv. 2NPAvIKOG TIEPIOPICHAS TNG
dnpooieuong rtav to pikpd defypa aoBevawv (n=70), Ad-
Yy TPOWENG dIAKOTIAG TNG HEAETNG.

MeMovtikég mpoortikég - Epeuvnuikég e&ehieig

To Cetuximab €xel kaBiepwBel petd and pia oeipd pe-
YAAWV TTOAUKEVIPIKWV PEAETWV Kal oupmepiAapPdvetal
mAéov otig kateuBuvtripieg odnyiec tou NCCN (National
Comprehensive Cancer Network) wg Bgparmeutikr| ermi-
Aoy} otov kapkivo kepahig kai tpaxrjhou (NCCN
Guidelines). 2tnv mapouoa @don, uné digpelivnon oe
peAéteg gpdong Il kai lll eivar kar dor vedtepol BroAoyikof
mapdyovteg Omwg To zalutumumab kai to gefitinib mou
OTOXEUOUV TOUG UTTOOOXEIG TNG olkovévelag ErbB, péhog
NG ormoiag eivar kair o EGFR (Steward kar ouv. 2009, Ma-
chiels kar ouv. 201 1, Cohen 2014).

210 gyyUg péMov avapévovtar pe 1diaitepo eviiapépov
amnd v IaTPIKA KOIVGTNTA TA ATTOTEAECHATA TG HEAETNG
RTOG 0920 mou &exivnoe to 2009 (RTOG 0920). Ztny
ev ANOyw PENETN epguvdtal To Bepameutikd SQeNOG NG
TPooOrKnG Tou Cetuximab otnv PeTeyXeIpnTIK CUPTTAN-
pwpatiki aktvoBepaneia oe aoBeveig ou éxouv evoid-
peoo kivouvo yia unmotpot. [Npwtedov katahnktikd on-
peio TG €peuvag eivar n ouvoAikr didueon emBiwon. 2n
peAeTn evidooovtal kal TepIoTatikd Kapkivou otdpatog,
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when coadministered with concurrent radiation plus Cis-
platin, as expressed through survival rates (Ang et al.
2014). The primary conclusion of this study was related
to progression-free survival. Their findings showed no
statistical significant difference in terms of overall survival,
progression-free survival, locoregional recurrence and
distal metastases. Moreover, the addition of Cetuximab
was associated with increased rates of radiation-induced
mucositis (43.2% versus 33.3%) and acneiform rash.
The most recent announcement from a randomised
study of Cetuximab was made in December 2015, in re-
lation to patients with locally advanced squamous cell
head and neck cancer. This is a groundbreaking phase I
study; it is the first attempt to compare concurrent radi-
ation plus Cetuximab with concurrent radiation plus Cis-
platin. Magrini et al. compared the efficacy, toxicity and
patient adherence between these two treatment
schemes (Magrini et al. 2015). The group of patients that
received the radiation plus Cetuximab protocol experi-
enced a higher rate of serious adverse reactions (19%
versus 3%, P=0.044). Patient adherence to the treatment
was lower, while efficacy levels were similar between the
two groups of patients. A significant limitation of this pub-
lication was the small patient sample it involved (n=70),
due to the early discontinuation of the study.

Future prospects — Research developments
Cetuximab has been established after a series of large-
scale multicentre studies, and it is now part of the NCCN
(National Comprehensive Cancer Network) guidelines
as a treatment option for squamous cell head and neck
cancer. Currently, a number of phase Il and phase Il stud-
ies investigate other newer biological agents such as za-
lutumumab and gefitinib that target the receptors of the
ErbB family, one of which is EGFR (Steward et al. 2009,
Machiels et al. 201 |, Cohen 2014).

The medical community is looking forward to the results
of the RTOG 0920 trial, which began in 2009 (RTOG
0920). This trial is studying the therapeutic benefits of
adding Cetuximab to the postoperative adjuvant radia-
tion therapy in patients with "intermediate” risk of recur-
rence. The primary outcome measure of this trial is the
overall median survival. It includes cases of oral cancer
oo, and uses IMRT (Intensity Modulated Radiation Ther-

apy).

CONCLUSIONS

The use of Cetuximab is one of the most recent ad-
vances in the treatment of squamous cell oral cavity can-
cer. As mentioned above, its efficacy was established
through a series of clinical studies that were conducted
in the past decade, and it is demonstrated in terms of in-
creased response rate, progression-free survival and
overall survival.

The following administration guidelines have been estab-
lished. Cetuximab-based treatment can be used in: a) lo-
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evw Téhog xpnoiporoieitar n IMRT (Intensity Modulated
Radiation Therapy).

2YMIMEPAXMATA

H xprjon tou Cetuximab amoteAel pia and tg mo oly-
xpoveg Bepameutikég mapepPdoei otnv Bepareia tou
KapKiVOU TNG OTOPATIKAG KOINGTNTAG amd TAAKWOEG €TI-
BiAio. ‘Omwg mpoavagépbnke, n tekpneinon yia tny
anoteheopatkdtnTa tou Pioloyikol autoud mapdyovia,
OTMwG ekpEdletal Pe av&nan Twv aviamoKpioewy, TG
emBinong xwpig Mpdodo NG vOoou Kal NG CUVONIKAG
emBinong, NEbe péoa amd SIadoxIKEG KAIVIKEG HENETEG
TIou TTpaypatorolrénkav v teAeutaia Sekaetia.

la ) xopriynon tou gappdkou éxouv Beoriotel ol &g
kateuBuvtripieg odnyieg. H Bepareia pe Cetuximab pro-
pel va epappdletar ) og TomKd TpoxwEnUévn vooo
w¢ apxikr Bepaneia pe olyxpovn akuvoBepareia (Bon-
ner kai ouv. 2010), B) oe umotpomdlouoa, HETACTATIK
rj aveyxeipntn vooo pe ouyxoprjynon Cisplatin (Burtness
kar ouv. 2005) 1} xnueioBeparneia pe Cisplatin kar 5-Flu-
orouracil (Vermorken kai ouv. 2008), y) oe aoBeveig mmou
evtdooovtal og KAVIKEG peréteg. Qotdoo, otny Tormkd
TIpoXwpPENpévn véoo, TTapdAo Tou n xprjon tou Cetux-
imab eival pe enfmedo texkpnpiwong katnyopiag | otg
0dnyieg tou NCCN (NCCN Guidelines), n mpoteivoe-
vn Bepareia efval n olyxpovn xnpeio-aktivoBepareia pe
tov mapdyovta Cisplatin (Forastiere kai ouv. 201 3). Ermi-
oNG OToV UTTOTPOTALOVTd, AVEYXEIPNTO 1] YETaoTatikd
kapkivo n mpooBrkn tou Cetuximab gaivetal va mieo-
vektel d1éu SmAaoiddel tv avrandkpion ouykPItkd e
T xoprynon evog xnueioBepareutikol mapdyovta
(Burtness kar ouv. 2005, Vermorken kar ouv. 2008).

H oupm\pwon vedTtepwv eKTETAPEVWY HEAETWV, HE au-
otnper emioyr) aoBevay, evdoéxetal oto dueco péMov
va TIPOOQEPE! TNV EQPAPHOY BepAmeUTIKOV oXnNUdTWY
pe Cetuximab oe emmAéov aoBevei e kapkivo Ke@ahrig
Kal Tpaxrjhou.
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