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Medical malpractice redefined

Editorial Inthe series of invited contributions on topics pertaining to the broader notions of practicing
medicine; ethics; economy; oncology as a form of art; good clinical practice; and research -to

name but a few without covering the entire list- the current issue hosts an outstanding article
[FCO 2013 Mar; 4(1):9-25] on medical malpractice.

The article in question contains an exhaustive analysis of all aspects of this very important
subject that is likely to be dealt with by most -if not all- doctors at some point in their careers.

Vassilios Barbounis

Medical malpractice is a social dimension of modern medicine that concerns citizens,
healthcare professionals, insurance and welfare agencies, the justice system and the state. The
mere fact that most claims are dropped, withdrawn or dismissed does not moderate the
issue’s substance.

The author refers extensively to the importance of cost, alluding to the increase of civil liability
premiums for healthcare professionals, as well as to the tremendous escalation of healthcare
provision costs -a question of great concern in these times of financial crisis.

He distinguishes among the various types and degrees of medical malpractice and makes
particular notice of the pharmaceutical industry and/or government agency responsibilities.

It goes without saying that this phenomenon acquires momentous significance within the
context of oncology, with emphasis on experimental treatments and the debate on the
promotion of research and science being tempered by safety and the avoidance of doing harm.
The importance of informed consent prior to therapy is also highlighted.

Defensive medicine practices take up a key place in the article, along with the social and
financial cost they entail, as well as the wholesome practice of medicine with a concomitant
service quality assurance.

Last but not least, the author suggests recommendations aimed at helping avoid unpleasant
situations and contribute to the improvement of patient-physician relations; but mainly they
improve the level of service -which, in the final analysis, is the ultimate goal.
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zsuv TipokaBopigéva dpla aTov apiBpd Twv KiKAwV Tou xopnyouvtav. H Bepaneia ouvexiovrav 600 SlapkoUoe To KAWikG 0geAog. To
ondelis g(opnvr’] Ke Y0 6 1} MEPIO00TEPOUG KUKAOUG € 29,5% Kat 52% Twy aoBev@v MoU QVTUETWITITNKAY BEPANEUTIKG |iE HovoBepa-
el kat d6om ouvdUATHOU Kai To TPypappa, avrioTolya. Ta oyyjuata povoBepaneiag kat ouvduagpod xpnatpononienkav yia €ng 38 kat
21 kUkhoug, avriotora. Aev nupuﬂgpﬁenkqv OWPEUTIKEG TOEIKOTNTES O€ Q0BEVE(S TOU avTIeTwRIoMKAV He MoMarmhoUg kUkhoug,. Mar-
dlatpikdg mAnBuoude: To Yondelis oev mpémet va xpnowonoeital e naidid nhikiag kdtw Twv 18 eTdv pe nadlatpikd oapkwuata \‘tu
Adyoug apgiBohng anoteheopaTikTTas. HAkiwuevor aoBeveic: Aev €xouv BlefayBel eldikeg PEAETES 08 NAIKIWEVOUG QOBEVEIG, ZUVoN-
kG 70 20% ano Toug 1.164 aoBeveig oTiq ohokAnpwpEves avahUoeIG a0paEiag KAWIK@V HEAETWY HovoBepame(ag 1iTav v Twv 65 ETwv.
A6 Toug 333 aoBevelg |ie Kapkivo Twv woBnkwv nou éhaBav TpaBektediv ot ouvduaapo pe PLD, 24% rrav nikiag 65 eTov réw;yu)\tm-
potkat 6% rrav dvw Twy 75 ETev. Aev napammprBnkay OxeTIkeq 8lapopeg oTo Mok Aopakeiag og auTév Tov MnBuopd aobevav. dai-
vetadmn Kdeapugnhdoumog Kal 0 OyKog »«'nuvour'}\?l ™G Tpapextedivng dev emmpedZetal and v niikia. Qg ek TouTou, dev oUVIOTw-
vial puBpioels Twv 500wV e BAom arokAEIOTIKA Ta NAIKIAKA Kprla. Agoevei we naTiki duoAemoupyia: Aev Exouv BieEaxBel PENETES
i€ TO MPOTEWOEVO O)ia 08 aoBevels pe nramikr) Sugherroupyia, Etol, Sev dlatiBevral Bcgcusvu wote va npotadel pikpdtepn evapkth-
pua 36ar oe acBeveig e nmarikr duohermoupyia. Qotéoo, ouviordrar Blaitepn MPOcoxT kat Uriopel va anarrodvrar puBLioelg e d6ang
08 auToUQ TOUG 0BEVE(] Kaed)g auEavetal mavd 1) ougTnpaTik EkBeom Kat Uope va QUEAVETAL o Kivauvog Hnmmo&mémmq. Ot aoe-
VEQ e u&nuévq XohepuBpivn dev mpénet va avipetwniloviar Bepaneutikd pe Yondelis (BA. apdypago 4.4). AoBeveic Le veppikr SuoAel-
Toupyia: Aev éyouv dieEaxBel Legteg ot omoieg va nepl)\agﬁdvow 0BevE(S e veppik) avendpkela (kdBapon kpeativivng < 30 mijAerro
ya rr;\povoeepunsla,,xm < 60 ml/Aerrt6 yia 1o oé(npu 0UVOUAOHOU) Kal WG eK ToUTOU TO Yondelis Sev Mpénel va ypnayJorolefral oe autév
Tov TAnBuopd aoBevav (BN napdypago 4.4). AeSopEVWY Twv q>uguuxomvnmﬂhv ﬁapumpw‘nmﬁv mg Igu[)sm g, dev unap)g,l sxvﬂn-
o yla puBjioels Sooew oe A0BEVEIS e 1 F ut’:rgla VeQpIkr) ouoAerroupyia. MéBodog xopriynong: Zuviotdrat evBepia 1 EVOOPAERI
XOPryNon E0W KevTpIkTiG PAEBIKTG vpuuwx; 10 00NYieq QVaQOPIKG Lie TV avaaloTaoT Kal TV apaiwon TOU PapHAKEUTIKOU TPOIOVTOG
Tiplv Tnlxopr'wrlgm B. mapaypago 6.6. 4.3 AvtevaeiEeig: - YnepeuaioBnoia oty TpaBextedivn 1 o€ karolo ano Ta ékdoxa - Y‘umdpnvg
oobpupn 1) i eAeydievn Aolpwen - Malouxia (BA. napdypago 4.6) - Zuvduaopdg e sgﬁo)\m Kitpwou nupetoU (BX. mapaypago 4.4). 4.
EIdIKEG mpogidomoineig kai mpoguAGEEIS kata T xprion: Hrarukr dugAeroupyia: Ot agBeveig 8a mpenel va npoly eidIkG Kprrpla
G TPOG TIG MAPAYETOOUG TG I]HGTIKH%)\EITOUDVIOQ Yia va apxioouv Bepanceia e Yondelis. KaBug mubavig augavetat n ouomuarikr ékBe-
on omv Tpapextediv) Adyw nramikri duoAeoupylag Kat ancgjt:vu)q uropel va aunBel o kivduvog NaToToEKATNTag, of aobeveiq pe K-
VIKG OXETIKEG NIIATIKEG VOOOUS, WG evepyn] XPOVial NnaTiTida, MPENEL va mapakoAouBouvTal oTevd Kat va pubhiZetat n Bdog, £QO0OV
anaretral. Ot aoBeveis e auénuévn xohepubpivn Sev mpénet va unoBaMovrat oe Bepaneia pe Tpaextedivn (BA. napdypago 4.2). Negor

K1} duoAerroupyia: H kdBapon G TIPETIEL v TIAPAKON TIpWY Kal kata T didpkela g Bepanteiag, Ta oyipata povoBepa-
Tielag kat ouvguuouou e Yondelis dev pénet va XenotponoloUvrar o aoBeveis pe kd8apan kpeatvivng < 30 mi/Aermd kat < 60 mi/Aerd
avrioToixa (BA. mapdypago 4‘2&‘ OudeTeponevia Kat ngg[jonevta: “Exouv avapepBel oAU ouxva Badlioy 3 1) 4 oudeTeporevia kat Bpop-
Bortevia Tou oxetiCovrat e ™ Bepartela e Yondelis. Oa pénet va Sieayetat Mrpeg atuodIAypapHa ouHnepIapBavOLEVOU BlapOPIKOU
Kc:(kém jon apiBjoU ayoneTaliwv mpw Y £vapgn, eB3ouadiaiwg yia Toug MPWToug B0 KUKAOUG KaL 0T GUVEXEW Jia npo%d METAEU Twv

OKAV {é}\. napaypaeo 42{. Ou aoBeveig ot onoiol eppavicouv nupeto Ba Mpénet va avaZnioouv éykaipa melKg @povrida. Edv mapa-

TPnBei auro, Ba mpénel va eexwrioet Gueca ynootoikTikr Beparteia. To Yondelis Sev npénet va Xomvsnm 0 acf sveiﬁ e apiBpé oude-
Tepowl’)\mv/avuawopdq uleomﬁo ang 1,500 kiTrapa/mm’ Kat apiBd aiponeTahiwy pkpotepo ano 100.000 kitrapa/mm”. EQv napampn-
B¢l 0oBapn] oudeteponevia (ANC < 500 kUtrapa/mm?) ou SLapKe( NEPLO0GTEREG aNd 5 Hpepsq 1} oUvodeUETaL e TV ePAVION MUPETOU
1 ofpwEng, ouotrvetal gapcm)o‘n Twv 300wy (BAENE evotnTa 4.2). Nautia kat EueToq; MpEmet va XopnyeTal QVTIEHETIKN npogou)\ué e
KopTIKOOTEPOEIdN OMwg degapeBaldvn ot GAoug Toug aoBeveis (BA. naémvputgo 4.2). PaBdoyudAuon ka1 00Bapés auéroeie me CPK (>
5x ULN): Aev mpemet va xonaidortotetral ToaBexTedivn oe aoBeveig pe CPK'> 2,5 x ULN %)\. Tapaypago 4.2). Exet avapepdel Oxt ouxva
papdopudAuan, ouviBwg o€ UVOUAOHO e LUEAOTOEIKTITA, GOBAPES N PUOLOAOYIKEG BOKIMAOIEG NNATIKNG AETOUPYIag f/Kal Ve@pikr
1) oAuopyavikn avendpkela. Emopévag, Ba mpénet va napakohouBe(tal oteva n CPK ériote évag aoBevrq Umopel va mapouoiddet oladh-
TIOTE QMO QUTEG TIG TOEIKATNTES 1 puikr} aduvapiia B\uu’[m Tovo. Edv AdBel xopa puﬁéokud)\um a ng)s’m:t va aﬁupuoo‘roﬂv £ykalpa uro-
OMPIKTIKG HETOA OMWG TAPEVTEPIKY EVUBATWOT, GAKGAOMOiNOM TV 0UPWV KAl alIoSLy, lm])‘énmq evdeikvutar, H Bepaneia pe Yondelis 6a
TIpEMEL va dlakonel péxpL Ty mrpn avdppwon Tou aoBevr. Oa mpénet va AneBouv npoénp GEeig Qv X0 gvot]v‘rul TauTéypova He Tpape-
KTedivn) pappaKeUTIKG MPoIOVTa MU OyETICovTal HE paBBOMUGAUON (LY., OTATIVEG), eMeldn Uropei va cugr)] €{ 0 Kivduvog ( 6

AvemUpnTeg evépyeieq mou avagépBnkav ot 25% Twv aoBeviv oty khiviki pehémn ET743-OVA-301
Kamyopia Sps 368 TR B ot [ a0 S [0%
. uxvétnTa UpBapa (10t Bagol | BaBpdg [ Badudg | Ohot ot Basyol | Badiidg |Badudg
Opyaud odomo e | omlep | e |om e
Natapaygg Tou TMoAU ouyvd Qudeteponevia* 916 297 | 423 735 19.7 | 98
QtporonTIKoU Kat Tou Aeukomevia* 949 4.7 | 177 81.8 16.0 | 4.0
AepgikoU ouoTpatog Avaia* 949 129 | 57 82.1 62 | 22
©popBokutraponevia* 63.7 123 | 10.8 274 25 18
Suyvd | Eundpen Oudeteponevia* 6.9 45 | 25 2.1 18 | 03
Awrapayég Tou petapo- | Mok ouyvd Avopekia 288 2.1 20 15
NopoU kai g Bpéyng Zuyva Yrokahawia 6.3 21 21
Aatapayéq Tou veupikoy Zuyva Kepahahyia 6.6 0.3 24
0UOTHUATOq Auoyeugia 54 0.3 2.7
Awatapaygq Tou avarveu- Suyva Atdorvola 6.6 0.3 33 0.3 0.3
OTIKOU OUOTIHATOG TOU
Bwpaka Kat Tou peco-
Buwpdkiou
Aarapaygg Tou yaotpe- | MoAu ouyvd Nautia 70.9 8.7 376 24
VIEPIKOU ‘Epetog 51.7 99 [ 03 239 2.1
AugkoétTa 204 0.9 155 0.3
Zropatiuda 19.2 0.9 312 48 0.3
Adppoia 17.1 21 10 12
Zuyva Kotiaké dhyog 9.3 0.6 7 0.9
Auoreyia 75 03 6.1 06
Awarapayéq Tou natog | MoAy ouyva | YmepxohepuBpwaiio* (25.2) (0.3) (12,9 0.3)
Kal Twv XoAngdpwv AuEnpéwn a}\u\/lywl 96.1 456 | 45 36.0 22
QUIVOTPAVOQENAON
Augnuéw aomaprik 895 120 | 18 426 12 103
QuIVOTPAVOPEPGaN*
AUENpEVN aAkahikry 613 15 418 12
Qwoardon aiyaroc*
Awrapaxgg Tou dépparog | Mohd ouxvd | Z0vSpojio nakaponehya- 24 39 536 185 | 1.2
Kal Tou Unodoplou 1oTou Tlaiag epuBpoduoaiobnoiag
Alwrekia 12 133 03
Zuyva EEdvenua 8.1 16.1 0.9
Yriépxpwon Sépuarog 5.4 7
Tevikéq dlatapaxéq kat | MoAd auyva Koénwon 423 57 | 03 297 24 |03
KATAOTAOELG TNG 0300 E€aoBévion 153 12 9.1 0.3
Yopriynang Oheypiov BAewoydvou 114 2.1 18.8 5.8
Mupeia 10.2 09 45 03
Mapakhikeg eEeTaoelq Suyva AUENUEW KpeaTviki) 220 09 | 09 137
(PWOPOKIVAON aipiaTog*

* EEdyetal and sp\gﬂc‘mpmd BedopEva

Ot akoA G QvTIopdoeg EponKav pe 6TTa kdtw and 5% omv opada ouvduaopoy, alG nepiapBavovtal e36 yia Ty kA
VIKT) OXE0T) TOUG: OUBETEPONEVIKN AOLLIWEN (< 1%), 0uSETEPOMEVIKT onyalia (< 1%), mavkuttaponevia (1,8%), avendpxela Luehol Twv
00TWV (1,5%2, KOKKIOKUT 1,5%), a ), aUnvia, NEPLPEQIKT ALTBNTIK OUYKOTTH, 0pLOTET) KOMAKT) GUOAeL-
Toupy(a (< 1%), TveupovIKr EHEO?\H (1,2%), nveuovikd oidnua (< 14), BXag, NATOTOEKGTTa (< 1%), QUENKEVN Yappa YAOUTAMUAL
Kr'ypuvvcpspdo‘q, QUENHEVN OUCEUYHEVT XOAEPUBPIVY, MUOOKENETIKG GAYOG, HUGAY(Q, QUENHEVN KPEATIVIVI) QiUaTOG, O{NUa/MEPIPEPIKG
0{0na, avridpacelg gTo onpeio kabempiaopod. 2y opdda Tou Yondelis + PLD, ot pn Aeukol gwpg(uq aoldreq) aoBeve(S eixav UPnAo-
Tef

Mn guaiohoyikéc Aokiaaieg Hraikrig Aeiroupyiag (LFT): ‘Exouv avagepBel otoug, neplooéwpou§ aoBevelc avaoTpéipeg okeieg augh-
01 NG 0TIAPTIKTG aulvotpuvctg\ipuong (AST) kat mg auvor, qvo¢5puoanIn ahavivng (ALT). To Yondelis Gev mpénet va xpnotporol-
eftal oe aoBevei pe augnpewn xoAepubpivn, Ot aoBevelg e uugqoalq NG AST, ALT kat aAKaAIKnG pwoQatdong HETagy Twv KUKAWV urto-
pel va anarrouv peiwon mg doang (g)\, TIapdypago 4.2). Avidodaelg me oG Evearg; ZUVIOTATAL EVIOVWG N XPNIOM KEVIPIKTIG &p)\s[flikgq
nipdoBaong (BA. napdypago 4.2). Ot aoBeveis unope( va avantiEouv SuvnTikag ooBapn avtidpaon g Béang eveong dtav 1 TpaBexTedi-
T X0pnyetTal Péow nepipeptkric @AeBIKIG ypapng. H eEayyeiwon g tpaBekTedivng pmopel va npoKaAEoeL véKpwan Twv (oTwv, 1 onoia
anare{ Xetpoupyko kaBapiopd. Aev UNApxel OUYKeKpIEvo avtidoTo yia T eEayyeiwom TG TpaBextedivng. H eEayyeiwon mpénet va avt-
petwniZeTat pe Ty ouviien Tomiky ngqmm. AMec: H ouyxopriynon Yondelis pe 1oxupoUs avaoToleig Tou eviUpiou CYP3A4 Ba mpgnet va
anogelyetal (BA. mapdypago 4.5). Ev auté Sev eival duvatd, anarteftal MPooeKTIKY mapakoAoUBnon g ToEKATag kal Ba mpenet va
eEetaleTaln eiwon e 06ong TpaBexTedivng. Oa mpénet va AapBAavovtal MPOQUAGEEIG AV X0pnYOUVTal QapHOKEUTIK TipoidvTa oy

Tiovrat pe nnatotogKoTTa ch‘l') e TpapexTedivn, enetdr] o kivOuvog NaToToEKGTTAG Hropel va augndel. H Tautéypown xerion Tpafie-
KTEDIVG HIE (AIVUTOWT LMOPEL VA UEWWOEL TV Anoppo ncgmq QaUTONVNG, 00NYWVTAG 08 MAPGEUVOT TwV OTIAOKAY. Aev ouvioTaTal o
0UVBUAOHOG TPaBeKTESIVING He patvuToivm 1) euBoMa s‘%ao EVNUEVWV JOVTWV LGV kat avTevdelkvutal pnTd e To euBONo Yia Tov Kitpwo
TIUPETO (A napd\g\puwo 4‘:%. H tautdxpovn Xprion TpaBexTedivng e aAkoOA mpenet va anogevyetat (&. Tapaypago 4.5). Ot yuvaikeg oe
QvanapaywyKr NAIKa MpEeL va xpNoluonolouy anoTeAoHaTIKY aviloUANYN katd ) didpketa g Beparteiag kat 3 pnveg HETd, Kal va
Tnpopoprigouy Gpeoa Tov Bepdnovia Lcrrgé eav onpiewwBel ykupoalvn, Ot Avdpeg oe yOviun NAIKIa pENel va XpnaIonolouy anoTehe-
opaTikn avrioGMnYn katd m didpkela TG Bepaneiag ka5 riveg Petd m Bepane(a (BA. napdypago 4.6). To pApHAKO aUTE MepIEXEL kAN,
Nydrepo and 1 mmol (39 mg) ava plakidio, SnA., eivat ouoiaoTika «eAeUBepo kahiou». BAETe eniang napm&uin XapakmptoTikev Tou Mpoi-
6vtog ™G PLD ya neplogdtepeg AemropiepeiG mnpogopieg yia mpoeidorouoelq Kat IpOQUAGEELS, 4.5 AMnAemd, tim:lcé pe GMa pap-

X

puKtUﬂK% TIpoiovTa Kal GAAEG HopQEG aMnAENiBpaong: Emopdoeic GMwv ouaiiv oTnv ToaBeTedivn: Aev eX0uv mg}s\ el in Vivo LIENE-
Te%u)\)\n)\sn@puonq Eneldr n paBexedivn petaBoAiCeTat kupiwg amd To CYP3A4, n ouyx0prynam 0uciv ou avaoTEAOUV auTG TO 00-

8VUjIO TLX., KETOKOVAZOAN, PAouKovaZoAn, prrovaBipn, KAApPIBPOWUK(M 1) QMPEMITAVT MMOPOUY VAl HEIdOOUY Tov HeTaBoopd kat va
QUENOOUY TIG OUYKEVTPWOELS TpaBekTedivng. Ev amarrouvral TéTolot ouvduaaiol, anaweitat otevr) napakohoUBnon Twv ToEkoTTav (BA.
TIapaypago 4.4). Mapopoiwg, 1 auyxoprynan e loxupols snayu;val’ﬁou evgUpiou autol (1., pipaprikivn, pawopapBirdAn, Saint John's
Wort) uropef va pewwoer m JHCTIKY) €KBEC v Tf KatavdAwon aAKoOA IPEMEL va anogedyetal Katd T SidpKela g
Bepaneiag e TpaexTedivi AGyw NNATOTOEKATNTAG TOU GUPAKEUTIKOU MPOIOVTOG (BA. nuguvpuq;o 4.4). Ta mpokAvika dedopiéva EdeiEav
o111 TPaBeKTEdiVN ivat undaTpwpa ato P-gp. H Tautdxpovn xopriynon Tou P-gp, LY, KU pivn kat Bepanapin, pro-
pei va petapahel my katavopr kaui Ty ano| dkguvon ms o0l emé[vnqéH onpaoia autrg TG aMnAenidpaong, yia mapaderyja n Togt-
KOTITA TOU KEVTPIKOU VEUPIKOU OUOTIHATOG f:(rN ), Oev Exel TexunpLwBel. Oa npenet va diveral mpooox) o8 TETOIEG MEPITTHCELG. 4.6 Tovi-
pémra, kinon Kai yahouyia: Kunan: Aev dlatiBevral enapkr) kKAwika dedopéva OxeTika e EkBeam kata v eykupoolvn. Qotéao, pe gugm
TOV YVWOT6 PnXaviopé 3paomg g, N Tpapextedivi uropel va mpokahEoel 00BapE YewWnTIké avwpalies 6Tav xopnyefral katd  oidp-
Kela rgq £yKupooUvNG. H TpaekTedivn Gev mpgnel va xpnoipomole(rat Katd T SApKela TG YKUHOOUVNG eKTOG 84V EVal 0apEG anapai-
Tnro. EQv xpnowonomBei kard m didpkela ™G eyKupoouwng, o aoBeviiq Ba npéne va evnpiepwlel yia Tov mbavd kivouvo yia 1o £uBpuo
Kal val ap (Tat mpooexTikd. Edv { ( \n 010 TENOG TG EYKULOOUVNG, O TuBavEG QvemiBUpNTeS EVEPYSIES
6a mpénet va napakohouBolvral ateva ota veoyewnta. [uvaikeg o avanapaywyikr nAwia; Ot yuvaikeg oe avanapaywyik nAia npénet
VQ XENOWOOL0UV QTIOTEAEOLATIT uv‘mp’MnéJn Katd  Sidpkeia mg ezpar;eiu% Kal 3 LrVE |IeTd, Kal va TANPOopopriaouV Gpeaa Tov
Bepanovra tatpd edv anpeiwdel eykupootvn. Edv onpeiwBel eykupooun Katd  dldpkeia mg Bepaneiag, Ba npenel va efetaotel n mba-
VOTITT YeVeTIKIg kaBodnynang, @nAaopdg; Aev eival yvwoto edv n TpaBexTedivi amexkpiveTal oTo pnTpiké YaAa. H anékkpio TpaBekTe-
3ivng oto yaha dev €xet LeAeTnBel oe {wa. O Bnhaouég avrevdeikvutal katd m didpketa Tg Bepaneiag Kat 3 wiveg Hetd (BA. mapaypago
4.3), Foviudtnra: O avdpeg o€ Yowyn nAikia mpénel va xpnaiomololv anoTeNeauarikr aviloGAngn katd m Sldpkeia g Bepareiag Kau
5 pr}\vjq JeTd ) Bepaneia ?BA‘ Tapaypago 4.4). H tpaBektedivn unopef va Exet yovon;%m’; £mOpaoelS. Oa npénel va avaZnmBolv oup-
Bouég yia BIGTQDWUT‘ TWV Waplw 1) TOU oTEpHATOg Mpo TG Bepaneiag, AOyw ™G mBavoTnTag Hn avagTpeying, a‘mpommg egartiag
g Bepaneiag pe Yondelis, Zuviotdral eniong yeveTikr kaBodriynom yia aoBeve(s mou embupoly va amokTraouy naidid Hetd T Bepaneia.
4.7 Emdpdoeig oV IkavetTa 03ynong Kai Yeipiopol pnxavav: Aev npaypmonomggmv HEAETEG OXETIKG e TIG EMIGPACEIC 0NV KA~
véTTa 03MYNOMG KAl XEWLOHOU Lnxaviy. QoTéoo, Exouv avagepBel komwon kav e§aoBévion oe agbeveiq mou AdpBavav TpaBextedivn.
Ot aoBeveiq ot omoiot Mapouatdlouv oladHMoTE aMd QUTEG TIg avemiBuNTeq aviidpaoelq katd ) dldpketa g Bepaneiag dev mpenet va

odnyouv 1 va yetpiZovtal nyaves, 4.8 Avemeupnteg evépyeleg: Mepl ME Tou mpogik aopdelag: Exktdg eav opiletal dlagopeTikd, To
akdhouBo Tipopik aocpaelaq '[OUQVOHdel\S ﬁuol%;:ml omv qulo)\évno'n 0€ KAWIKEG DOKILIEG O€ aaBeVE(q oL omoiol UropArBnKav oe Bepa-

on T | 16 08 Ox€am He Toug AeukoUg aoBeveis oe avemBUpNTeg evepyeleg at é,lou 31 4 (96% gvavri 87%), kau 0oBa-
PEG QVEMIBULINTES QVTISPATELG (44% Evavtt 23% Ohwv Twy BaBpwv). Ot Slapopég o mapamprenkay Kupiwg oe oxgon e v oudeTe-
portevia (93% vavri 66%), avaylia (37% Evavtt 14%) kat BpopBokuTrapomevia (41% vavrt 19%). Qotdoo, oL uxvoTTES EpAVIoNG KN-
VK@V ETUMAOK@Y TIOU oxmgowul e aatohoykn TogikTnTa onwg ooBapég AiuwEei 1 apoppayia, 1 exelveg mou odnyouv otov Bdva-
T0 1) OTOV TEPUATIONG TG Bepaneiag, frav Mapopoieg Kat atoug dUo unon)\qeucuouqk £01YDAQN EMAEYUEVWV QVETIBUUNTWY QvTI&PG:
0BWV: SUYVOTEPEG jun pdoeig; AlaTapayeq Tou aonoinTikou Kai Tou Aéugikou guoatriuarog: Oudeteponevia: H oudete-
POTIEV(Q EVALT) TO OUXVY] QI Yikn TogKTnTa. AkoAoUBnae mpoBAEWIN HOPQY TaXEIG EHGAVIONG KAl QVAOTPEIOTNTAG, Kal ONa-
Via 0UVBUGOTNKE %5 TIUPETO 1 AoijwEn. Ot KaTwTepeg Tgxé  0UBETEPOPIAWY aPOUOIAOTNKAV OE BAYETO 15 NUEPWV KaL QMOKATAOTABN-
Kav evtdg piag efoopdoas. H avahuon avd kikho rou lsgnxenxs 0g a0Bevelg oToug onoloug xopnynegks Ox1Ha povoBepaneiag Kare-
SelEe oudeTepomevia Pabpol 3 kat 4 epimou o 19% kat 8% TwV KUKAwV avTioTolya. Ze auTov Tov MANBUTHO ELMUPETT) OUBETEPOMEVIa
TIAPOUCIAOTNKE 0O 2% TwV A0BEVAV Kal 08 < 1% Twv KUKAV. @popBokuTTagonevia: ZUuBGuaTa aioppayiag mou oxeticovrav e Bpoy-
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Medical malpractice in the field of oncology

Constantin Kappas

ABSTRACT

Once an Oncologist or other Health Care Professional (HCP) agrees to treat a patient, he/she
has a professional duty to provide competent care. A patient who believes that he/she has
received improper medical treatment may be entited to take legal action against those who
administrated that treatment. Typically, all persons, institutions and organizational entities
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involved with the treatment are named as defendants.

This work reviews and comments all types of lawsuits following malpractice (simple
negligence, gross negligence and deliberated torts) and product liability; the elements legally
required by the plaintiff to prove malpractice and by the defendant to prove innocence and
furthermore the profile of the "Reasonable Health Care Professional’. Moreover, it presents
the potential areas of litigation, characteristic examples of lawsuits, legal defenses to liability
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and "scientific arms" to avoid litigation for Oncologist Experts.

Key words: medical malpractice; negligence; reasonable man; injury; damage.

INTRODUCTION

Once a Physician or other HCP agrees to treat
a patient, he/she has a professional duty to
provide competent care. In Oncology, patients
should receive the best cancer diagnosis,
treatment and care; there should be a freedom
from accidental injury due to medical care or
errors; and absence of misuse of services. In
the medical malpractice context, liability
emanates from the HCP's failure to conform
to the profession’s customary practice. The
plaintiff must show some actual, compensa-
ble injury that is the result of the alleged
negligent care. Proof of injury can include the
physical effects of the treatment, but it can also
include emotional effects [7, 8, 19]. Conversely,
if the defendant doctor adheres to customary
practice, he/she cannot be found to have
committed malpractice.

An HCP

Knowledge, experience,
and perception

dogs.

The Reasonable Health Care Professional
(R-HCP)

A hypothetical person who exercises those
qualities which society requires of its mem-
bers for the protection of their own interest
and the interests of others. In law, the
reasonable person is not an average or typical
person but a composite of the community’'s
judgment as to how the typical community
member should behave in situations that
might pose a threat of harm to the public.

In medicine, it provides an objective by which
the conduct of HCPs is judged. The law
considers a variety of factors in determining
whether an HCP has acted as the hypothetical
reasonable specialist would have acted in a
similar situation. These factors include [7, 17,
18]:

m must take into account actual knowledge or lack of knowledge of various
situations (therapies and/or diagnostic procedures) as an R-HCP always

m cannot deny personal scientific knowledge.

Special skills

m Ifan HCP engages in a medical procedure requiring special skills, education,

training, or experience, the standard by which his/her conduct is measured
is the conduct of a reasonably skilled, competent, and experienced HCP who
is a qualified member of the group authorized to engage in that activity.
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m The law does not make a particular allowance for a resident/ trainee/ beginner/ experienced health scientist with
regard to special skills. He/She is held to the standard of conduct of HCPs who are reasonably skilled and

experienced in the activity.
Physical characteristics

The law takes an HCP's physical characteristics into account in determining whether that person's conduct is negligent.

A physically impaired individual cannot be expected to conform to a standard of conduct that would be physically

impossible for him/her to meet.
Mental capacity

m Lack of intelligence, judgment, memary, or emotional stability does not excuse the HCP's failure to act as a

reasonably prudent HCP would have acted under the same circumstances.
m Generally, the courts consider that, members of the public are unable to identify an HCP {and moreover a medical
doctor] with a mental illness. Consequently, to protect the public, the courts do not accept mental illness as a bar to

recovery for a liable third party.

m AnHCP's conduct in an emergency is evaluated in light of whether it was a reasonable response under the

m In some circumstances, failure to anticipate an emergency may constitute negligence. The R-HCP anticipates, and

m An HCP can be negligent in causing an emergency, even if he/she acts reasonably during the emergency.

Emergencies
circumstances, even though another course of action might have avoided the injury.
takes precautions against, foreseeable emergencies.

Conduct of others An R-HCP

m takes into account the conduct of others and regulates his/her own conduct accordingly.
m must even foresee the unlawful or negligent conduct of others if the situation warrants it.

Special attention must be paid to ionizing radiation. Along
with surgery and chemotherapy, radiation therapy is one of
the most important methods of cancer treatment. Almost
all specialists in the medical use of radiation (e.g., Radiation
Oncologists, Physicists, Biologists, Radiologists) are convin-
ced that the magnitude of the public’s fear is unreasonable.
The law, however, properly recognizes a cause of action in
tort for radiation injury [20].

A patient who believes that he or she has received improper
medical treatment may be entited to take legal action against
those who administrated that treatment. Typically, all
persons, institutions and organizational entities involved with
the treatment are named as defendants.

Volume of malpractice cases. Brennan and his colleagues
[21] reviewed 30,121 randomly selected records. They found
that 3.7% of all hospitalized patients experienced an adverse
event (defined as injury caused by medical management).
Belk [22] found that 16,682 claims for medical malpractice
have been registered in the USA in 2001. Medical errors are
the leading cause of accidental death in the US, where
44,000-98,000 persons die from medical errors annually
(1997 estimates) [23, 24]. Medical errors are also the cause
of preventable harm and related adverse events related in
10% of patients in hospitals in Europe; 16.6% of Australian
hospital patients; 7.5% of patients admitted to Canadian
hospitals and 12.9% of public hospital admissions in New
Zealand [8]. In Oncology, medical errors have been reported
between 1.5-11.0% of chemotherapeutic prescriptions [25]
or over- or underdosing radiotherapy leading to increased
death.

Doctors facing a malpractice claim. 7.4% of all Physicians

experienced a malpractice suit from 1991 to 2005 [26] in the
USA. It is expected that 75% of Physicians in "low-risk”
specialties and virtually 100% of Physicians in “high-risk”
specialties could face a malpractice claim during their
careers [26, 27]. These claims are categorized as follows:
"High-risk” specialties for claim/year: Neurosurgery (19.1%);
Thoracic-Cardiovascular Surgery (18.9%); General Surgery
(15.3%); Orthopedic Surgery (14.8%); Plastic Surgery (13%);
Obstetrics and Gynecology (12%); Urology (10.5%). “Low-risk”
specialties for claim/year: Pathology, Dermatology, Family
General Practice, Pediatrics, Psychiatry (mean 5%/year risk
for claim). However, the authors also noted that the vast
majority of malpractice claims did not lead to any indemnity
payments.

Principal cause of a claim. According to Phillips and his
colleagues [28], one-third of all claims was the result of
misdiagnosis. In the US, in 1995, 24% of all patient claims and
lawsuits were against Diagnostic Radiologists.

Outcome of liability claims against medical experts and costs.
In US courts, more than 60% of liability claims are dropped,
withdrawn or dismissed without compensation to the
plaintiff (nevertheless, costing the defendant an average of
US$20,000). Medical Experts are found "not negligent” in over
90% of cases that go to trial (in 2008). However, the cost to
defend these cases was more than US$110,000 on average
in 2008 [29, 30]. Cohen & Hughes [31] reviewed 18,452 cases
between 06/1991-06/1992; of these, 69.4% were resolved in
an agreed settlement, 23.7% had summary judgments,
default judgments, dismissal or directed verdicts and 6.9%
had trial verdicts. Among the trial verdicts, 26% were in favor
of the plaintiffs. For the period 1995-2002, 41% of all claims
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concerning ‘breast cancer and malpractice” received
compensation of an amount of approximately US$440,000
on average [32]. Additional litigation expenses (including
lawyers, experts, and courts) and other transaction costs
account for 55-60% of malpractice compensation expenses
[33]. The US Department of Justice has found that median
medical malpractice awards in the States range from
US$109,000 to US$195,000 [31]. In general, direct and indirect
costs of malpractice are between 5% and 10% of total US
medical costs.

Medical Liabtlity Premiums. They have increased by more
than 1000% throughout U.S.A. (1976-2007) and more than
double in 2008, compared to those of a few years ago [29,
30]. In New York and Florida, obstetricians, gynecologists and
surgeons pay today over US$100,000 per year for US$1
million in coverage [33].

Finally, awards for medical malpractice claimants are
subject to lengthy delays: on average, it takes around 4 years
to resolve a malpractice claim [34].

TYPES OF LAWSUITS

The available literature on medical malpractice legal matters
is rather restricted, originating mainly from the USA.
Nevertheless, despite the fact that the legislation in different
countries varies, the general guidelines related to
malpractice remain the same. To prove malpractice and
obtain the conviction of a defendant, the plaintiff should not
only illustrate an unwanted result but must also show that
the defendant HCP's deviation from customary practice
caused the plaintiff's injury. The main types of lawsuits
following malpractice are: Negligence, Gross Negligence
and Deliberate or Intentional Torts. The same philosophy is
also adopted for (medical) Product Liability [3, 11, 12, 19, 20,
21,126,728, 33,34, 35,36,37,38,39, 40, 41, 42, 43].

Negligence

In any civilized country, people are legally entitled to receive
a certain standard of medical care. In such cases, negligence
generally arises when HCPs do not adhere to those
standards. Negligence may be misfeasance, malfeasance,
or nonfeasance.

Negligence is a type of tort based on “fault”. Fault in a tort
context is not necessarily morally blameworthy: negligence
is accidental as distinguished from “intentional torts” or from
crimes; the conduct may not have been intended to cause
harm but nonetheless failed to meet an accepted standard of
conduct (often referred to as the “reasonable man” standard,
see "Glossary of legal terms in medicine”).

Elements in determining liability for negligence

A person (a plaintifff who alleges negligent medical
malpractice must establish all elements of the tort of
negligence in a malpractice lawsuit presented hereafter [43]:

1. A Duty of Care was owed (A legal duty exists whenever
a hospital or health care provider undertakes care or
treatment of a patient).

2. There is a Breach of that Duty (The provider violated the
applicable Standard of Care or failed to conform).

3. The Breach of Duty was a proximate cause of an Injury
(The person suffered a compensable Injury).

4. Damages were caused (The plaintiff suffered damage
as a result of that Breach).

The legal burden of proving the elements of the tort (duty,
breach of duty, causation of injury, and damages) is on the
plaintiff.

Ist element: Duty Defined by Standard of Care

The preexisting relationship between the defendant and the
plaintiff must be such that there is an obligation upon the
defendant to exercise reasonable care to avoid causing injury
to the plaintiff in all circumstances of the case.

The basis of determining the standard of care has evolved from
a "customary standard” {or ‘minimum standard of care”),
based on practices of similar “reasonable and prudent” medical
professionals, toward a more “objective” "good” standard
(which should be the “minimally acceptable standard” [41].

Attention: "Accepted standards of conduct” change over time:
Professional conduct on the part of a Clinical Oncologist,
Radiation Oncologist or a Clinical Physicist that may have
been "excusable ignorance” 15 years ago, may be regarded
as "negligent ignorance” today.

From this perspective, Specialized Physicians [Oncologists,
Radiation Oncologists, Radiologists, Surgeons and Others)
and Radiation Physicists are considered as persons of
exceptional knowledge, and held at a higher and more
demanding standard of care of increased responsibility. A
modern standard of care for medical professionals should
be based on what [40, 44]:

m is reported in the international scientific literature ...

m professional, academic and medical schools teach ...

m various professional organizations or boards recom-
mend (guidelines) ...

m other professionals do in their practices ...

m the expert witnesses recommend and do in their own
practice ...

Among the above resources, the more solid and reliable,
both legally and scientifically, and by far the best sources of
guidance for the courts are guidelines and documents of the
international professional bodies, as well as recognized
authorities relative to the subject.
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If there is not preexisting relationship between a Physician
and a person, the former usually does not have a duty to
render aid or prevent harm to the latter from an independent
cause. Nevertheless, in some special circumstances, a
Physician could voluntarily assume a duty like, e.g., on a road
accident. Rendering aid to victims, the Physician is under a
duty to exercise reasonable care and he or she is exposed to
the risk to be sued for negligence.

2 element: Breach of Duty

Dereliction or breach of duty generally refers to a failure to
conform to rules of one'’s profession, which will vary by tasks
involved. Breaching duty in medicine means that a doctor
failed to react or act accordingly to a patient's illness or injury,
or that an act he or she took was indeed negligent, and the
outcome resulted in additional harm to the patient. Some of
the types of legal claims regarding medical negligence and
breach of duty are: prescribing incorrect medicines, admini-
stering incorrect drugs, incorrect Chemotherapy or Radio-
therapy dosing, misdiagnosis, mistakes during surgery. As
long as one of the accepted treatment approaches is follow-
ed, a doctor is protected from malpractice liability. Further-
more, the relative merits of each approach are irrelevant,
provided that there is an established custom supporting the
method employed [7, 12].

39 element: Injury and Causation

Causation denotes a direct link between the defendant's
negligence and the claimant's losses and damages. An added
factor in the formula for determining negligence by the court
is whether the plaintiffs losses and damages were
‘reasonably foreseeable” at the time of the alleged careless-
ness. In most cases, the defendant in a personal injury case
tries to prove the opposite: that the plaintiff has a preexisting
injury or that his/her injuries have some other cause. For
example, assume that an Oncologist is sued for the negligent
prescription (without being cautious for risks of severe high
blood pressure] of bevacizumab (humanized monoclonal
antibody that inhibits vascular endothelial growth factor A -
VEGF-A] to a patient with metastatic colon cancer disease and
that the patient died of a stroke. The plaintiff cannot recover
damages for the stroke, unless there is sufficient proof to
show that the wrong medication was a contributing cause.

Intervening Cause: In some cases, defense may argue that
there was a prior intervening cause. A cause of injury is a
superseding intervening cause only if it occurs subsequent
to the defendant’s negligent conduct. Suppose a defendant
negligently treats a patient presenting a Ewing's sarcomain
the femur and subsequently, an orthopedist negligently
treats also the plaintiff, aggravating his/her injury. The
orthopedist's negligence is an “intervening cause” of the
plaintiff's injury. It should be stressed that:

m Even if an intervening cause exists, it does not mean that
the defendant's negligent conduct is not the proximate

cause of the plaintiff's injury. However, in some situations
(defined and discussed in the court) the defendant will still
be excused from liability.

m The defendant remains liable as he/she should have
foreseen the intervening cause and should have handled
it carefully and properly. However, if the intervening cause
is the intentional or criminal conduct of a third person, the
defendant is not liable for this person’s negligent conduct.

4 element: Damage

Proof of damage is an essential part of the plaintiff's case.
Without damage (losses which may be pecuniary or
emotional), there is no basis for a claim, regardless of
whether the medical provider was negligent. Likewise,
damage can occur without negligence, for example, when
someone dies from a fatal disease [20].

The plaintiffs damages may include compensatory and
punitive damages (the last awarded only in the event of
willful and wanton conduct). Below are presented elements
of damages, which should be elicited when applicable in an
injury or death case, arising from medical malpractice in
general (a) and malpractice due to exposure to ionizing
radiation (b):

a. Medical Malpractice elements of damages

m Damages recoverable by or on behalf of an injured
person: medicines and medical fees, loss of past and
future earnings, special care aid and equipment, travel
expenses, assistance for household chores, care and
assistance, adapted accommodation and transport,
general expenses, pain and suffering from physical
injuries and reasonably likely to occur in the future,
mental anguish, harm or loss of sleep, sexual dysfun-
ction, anosmia, past and future impairment of ability to
enjoy life, ...

m Damages recoverable by heirs or dependents of an
injured person: loss of consortium, loss of household
services from Killed or injured spouse, loss of financial
support from decedent’s earnings and other income,
loss of parental advice and guidance, funeral and burial
expenses, mental distress resulting from witnessing
injury to decedent, ...

m Additional elements of damages: litigation fees and
costs, damages for injury to real property, exemplary
or punitive damages for malicious or irresponsible
conduct...

b. Additional elements of damages due to Exposure to
lonizing Radiation

m Exposure to radiation source: nature of radiation source,
level of exposure, proximity to radiation source, dura-
tion of exposure, exposure exceeded applicable regula-
tory standards, shielding (if any) of radiation source,
protective clothing worn by the plaintiff at the time of
exposure, license validity of the radiation unit at the time
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of the event, valid calibration of radiation monitoring
devices, ...

m Standard of care: breach of National and International
Regulatory Standards, Standards created by oversight
organizations, scientific research or industry.

m /njuries: acute radiation injury (erythema, wounds or
open sores, damage to internal organs, death within
accepted period following exposure), late radiation injury
(cancer or leukemia, mutagenic and teratogenic effects).

Finally,

The court decides whether all elements of negligence
[duty/standard of care, breach of duty, cause-in-fact / proxi-
mate cause [scope of liability] and damages] have been
proven by a preponderance of the evidence (that is, by more
than 50% to be more likely than not for anyone) to establish
a prima facie case. If the plaintiff fails to prove one element
of negligence, the plaintiff s case fails.

Gross negligence

Like many legal terms, gross negligence is difficult to define
and has no generally accepted meaning. In general, it is a
conscious and voluntary disregard of the need to use
reasonable care, which is likely to cause foreseeable grave
injury or harm to persons, property, or both [35]. Prosser
and Keeton [41], state that:

“Gross negligence is more than ordinary inadvertence or
(nattention, but less perhaps than conscious indifference to
the consequences”.

Ordinary negligence and gross negligence differ in the degree
of inattention, while both differ from willful and wanton
conduct. In addition, a finding of willful and wanton misconduct
usually supports a recovery of Punitive Damages, whereas
gross negligence does not. Examples include a surgeon
amputating the wrong limb or leaving a surgical instrument
inside a body cavity of the patient.

Physicians and Physicists should be very concerned when
gross negligence is pleaded in any lawsuit, because malpra-
ctice insurance may not cover awards of exemplary damages.

“Gross negligence” in the Civil and Criminal Law requires
from a plaintiff at least a “clear and convincing” standard of
proof, which is a standard greater than the "preponderance
of evidence” standard.

Deliberate (intentional) torts

Although most medical suits involve negligent torts, there is
significant opportunity for suits charging deliberate
(intentional) torts. To establish the required intent to support
such a charge, it is not necessary to show that the defendant
specifically meant to harm the plaintiff but only that the
defendant deliberately performed the wrongful act. For
example, a Physician can be accused [12] of intentional tort

in the case of abandonment, disclosure of confidential
information and fraud.

The following are the most significant types of deliberate
torts in the medical arena:

Battery: It is defined as the intentional violation of a patient's
rights to direct his or her medical treatment. The wrongful
act to be avoided under battery is the invasion of a person’s
right of bodily inviolability. Medical battery occurs when a
patient is treated without informed consent. Most commonly,
battery charges are alleged where there is a dispute over
whether the patient agreed to treatment or refused it. The
agreement or refusal of treatment can be made directly with
the patient, through an advance directive, or through a health
care proxy. A valid ground for complaint exists even if the
defendant intended no harm and the patient suffered no
physical damage. Monetary awards generally are small
unless there is physical damage or the defendant meant to
cause harm. Cases of alleged sexual assault by Physicians
are considered battery actions.

Fraud and deceit: Cases in which a Physician deliberately
misrepresents facts to obtain a patient's consent for a
procedure are treated as matters of fraud and deceit. These
cases can be distinguished from the more common cases
of informed consent. To show that a doctor committed fraud
or deceit, whether in giving advice to the patient or altering
clinical records, the plaintiff has to show the following:

1. The doctor knew, or should reasonably have known, that
the information was false or that the records were
altered.

2. The doctor intended that the patient relies on it, and he or
she believed it was true.

3. The patient based his/her decision or action on the belief
that it was true.

4. The patient suffered an injury or financial loss because of
his/her reliance on the doctor's misrepresentation. For
example, the patient consented to surgery or delayed
filing a malpractice suit until after the time limit ran out.

Breach of confidentiality: Disclosure of information about a
patient's case to a third party, without patient consent or court
order, of private information that the Physician has learned
within the patient-physician relationship. Disclosure can be
oral or written, by telephone or fax, or electronically, for
example, via e-mail or health information networks. The
medium is irrelevant, although special security require-
ments may apply to the electronic transfer of information.
This theory can support a suit based on an implied duty to
keep patient information confidential, invasion of privacy,
defamation, and unprofessional conduct.

Fee splitting in medicine & healthcare

In the case of fee splitting the law states “that payment by or
to a Physician solely for the referral of a patient is unethical
as is the acceptance by a Physician of payment of any kind,
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and in any form, from any source such as a pharmaceutical
company or pharmacist or a manufacturer of medical
appliances and devices, for referring a patient to that source.
... Clinics, laboratories, hospitals or other health care
facilities which compensate Physicians for referral of
patients are engaged in fee-splitting, which is unethical”
[AMA code, 30].

In most parts of the world, this practice is also considered
unethical and unacceptable, and one of the major reasons of
medical malpractice [7] as:

m patients will not necessarily be referred to the most
appropriate doctor to provide care, but will instead be
referred to those doctors or hospitals with which the
referring doctor has a commission payment type of
arrangement;

m it encourages a care provider to provide unnecessary
treatment, prescribe expensive unnecessary expensive
drugs, and run tests.

PRODUCT LIABILITY

Product Liability or Medical Malpractice? Many times, drug
providers and medical device manufacturers fail to warn about
the potential dangers of their products and fulfill their duty by
providing the warnings to the medical personnel who will be
using the products, and then the duty passes to those
professionals to inform the patient. There (s a fine line between
a products liability action involving a defective medical device
and a medical malpractice action [www.injury.findlaw.com].

Negligence (duty and breach of duty) may not be easily
proven against a distant manufacturer of a product that has
caused harm. In the majority of these cases no liability has
been found, as manufacturers claim that their “activity and
responsibility” was ceased at the time of the initial distri-
bution of the product to intermediaries. Product liability,
based on strict liability, is a more accessible target for a
plaintiff injured by a product (focusing upon the product
rather than the intent to actions to provider/ manufacturer/
seller) [3, 12].

The four principal arguments that underlie product liability
suits are a) Negligence, b) Breach of Warranties, ¢] Strict
Products Liability, d) Misrepresentation or Defectively
Marketed Medical Devices.

The Plaintiff (Hospital, HCP, Patient) must prove that the
product (medical device/ drug):

a. Was legally sold (the plaintiff must identify the supplier
of the defective product and establish a causal
relationship between product and plaintiff's injury).

b. Reached the user without change. This can be assured
only if the product is delivered accompanied with
signed proof at the final place of use (e.g. hospital) and
not at the manufacturer’s store or factory (otherwise,

the seller may allege that the damage occurred during
the transfer from the seller’s site to the user’'s place).

c. Was defective in design, manufacturing, or lack of
warning (rendering the product malfunctional or
unreasonably dangerous as perceived by a user) and
the defect has existed at the time the product left
defendant’s control.

In addition, the Plaintiff must show that,

d. There were proximate injuries and damages caused
by the defect.

e. More probably than not, the defect did not arise from
subsequent improper handling or misuse of the
product.

Nevertheless, the overall scheme is ambiguous: a plaintiff
may recover damages even if the seller has exercised all
possible care in the preparation and sale of the product, but
even under strict tort liability principles, a manufacturer/ seller
is not an insurer of the safety of the products he/she sells.

Prescription of drugs and medical devices

These medical products are not defective in design as long
as they would be sufficiently therapeutic to prompt a
reasonable health provider, knowing its foreseeable risks
and benefits, to prescribe the drug or the radiotherapeutic
session. Some drugs, in the present state of human
knowledge, are not completely safe for their use. The desig-
nation of a drug or a medical device as "unavoidably unsafe”
does not protect completely the health provider, as the
plaintiff may still prove liability in negligence upon showing
that the product, usually a pharmaceutical, was marketed
without due care. Nevertheless, in many instances it is
sufficient to materialize the chain: the manufacturer warns
the prescribing health professional about the potential risks,
the latter is conscious that he/she is not in a position to
reduce the risk and reasonable warnings are directed
toward the patient.

A post-sale duty to warn arises "when a latent defect which
makes the product hazardous becomes known to the
manufacturer shortly after the product has been put on the
market”. The manufacturer has also a continuing duty to
warn and to apprise of new scientific and medical deve-
lopments, and to inform the medical profession of pertinent
developments related to treatment and side effects.

Basis for liability

The manufacturer or/and seller of a medical device or drug
is presumed to be an expert in his/her field. The duty to
guard against negligence and supply a safe medical product
applies to everyone in the distribution chain, including the
manufacturer and the vendor. These individuals owe a duty
of care to anyone who is likely to be injured by such a product
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if it is defective, including the initial buyer (hospital or HCP)
and the end-user (patient) [45]. In sum:

m Warnings: Sellers have a duty to warn for hazards of
which they know or have reason to know, and of which
the buyers are unaware.

m The occurrence of an unwanted event itself does not
make out plaintiffs prima facie case in negligence.
However, circumstantial proof, such as recent purchase
and ordinary use, that tends to rule out the possibility of
alternative causes, may advance the plaintiff's proof of
both defects and negligence.

m Defendant'’s violation of a regulation pertaining to safety
may be considered negligence per se.

= Upon the demonstration that the product was one over
which the defendant had complete control (e.g. linear
accelerator under contract of maintenance), and that the
accident resulting in injury was of such a nature that it
ordinarily would not occur in the absence of negligence, the
doctrine of res ipsa loquitur permits the plaintiff to shift to the
defendant the burden of proof on the issue of negligence.

At common law, a defendant (usually a manufacturer or
seller] could defend in negligence by showing that:

m Liability in negligence is limited to settings, in which the
product was put to a reasonably foreseeable use, inclu-
ding a reasonably foreseeable misuse.

= Implied warranties of merchantability or fitness for a
particular purpose can be disclaimed, provided that the
seller carefully follows the disclosure and protocols
established.

m Subsequent product changes, or other post-incident
remedial measures, cannot be used by plaintiff to prove
defect or antecedent negligence.

m No duty exists to warn for obviously hazardous conditions.

LITIGATION IN ONCOLOGY
Potential areas of litigation

Oncologists are less likely to be sued than Physicians of
other specialties. As the nature of the specialty relates to
plenty of bad outcomes, Oncologists are perhaps protected
from allegations of wrongdoing by the fact that most such
allegations are not unexpected. Therefore, they must be
aware of medico-legal vulnerability and avoid exposure to
allegations of negligence. The potential areas of litigation
described below, in large part concern not only Oncologists
but also other cancer specialists and Health Care Pro-
fessionals [39].

Cancer diagnosis mistakes

There are several ways in which Oncologists can make
diagnostic mistakes. The most important ones are: missed
diagnosis, wrong diagnosis (misdiagnosis), failure to
recognize complications, failure to diagnose a related or

unrelated disease and delayed diagnosis. Late diagnosis
(breast cancer being the leading cause) and misdiagnosis
are the more common types of diagnostic errors and hold a
large percentage in medical malpractice complaints. The
usual causes of delay in cancer diagnosis involve [36, 37, 391:

m Weak communication and cooperation between the
Diagnostic Physician (Pathologist or Radiologist) and the
ordering Physician [46], or between Physician and patient.

m Misreading of pathology slides.

m Failure to follow a symptom or biopsy a mass after initially
negative tests.

m Missing second malignancies in cancer survivors, who
are at increased risk due to both genetic predisposition
and to late side-effects of treatment.

Chemotherapy prescription and dosing

It concerns errors in Chemotherapy prescribing, mixing, and
administration. A positive aspect on this matter is that
oncology chemotherapy drugs have a lower therapeutic
index than drugs used in other specialties. A negative aspect
is the tremendous regimen complexity involving several
calculations, consideration of organ function and patient age,
previous drug exposure, toxicities, specific patient chara-
cteristics, numerous critical supportive drugs and pro-
cedures, and drugs to protect against toxicities of specific
agents.

In addition to the above, recent changes in chemotherapy
services, drug provision, preparation and administration not
directly controlled by the Oncologist (e.g. movement of
chemotherapy administration out of the oncology offices),
phone calls, insurance issues, regulatory demands, and
declining reimbursement increase the risk of error and,
hence, liability [39, 47].

Experimental treatments

The well-known High-Dose Chemotherapy plus Autologous
Bone Marrow Transplant (HDC-ABMT] breast cancer treatment
procedure [48] controversy bears two important lessons for
resolving disagreements about experimental treatments:

1. It underscores the importance of fidelity to good science
as the primary basis for using and paying for a new
medical intervention. Medical and financial coverage for
a, very often, costly and toxic treatment when its efficacy
is unproven, has serious ramifications for patients, clinical
researchers, and the health care budget.

2. The controversy raises questions about the institutional
competence of courts to resolve coverage disputes
concerning investigational therapies.

Based on the principles of beneficence and non-maleficence,
if the efficacy of a treatment is not substantially proven and
involves high morbidity and mortality, the Physician should
avoid recommending it. However, treatment decision appro-
aches by patients and their Physicians may differ. Indeed, the
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relevant question to scientists and insurers is whether there
was reliable evidence that a new drug has therapeutic benefit.
To desperate cancer patients who have not responded to
conventional treatment options, it is a last chance intervention
and the question is whether the procedure might have benefit.

This controversy shows that there are major limitations on
the usefulness of litigation as a means of resolving dis-
agreements about investigational treatments. If health plans
resist pressures to provide coverage for expensive new
therapies that are not yet proven by well-designed clinical
trials, inevitably more patients will turn to the courts for relief.
Thus, the safest way to avoid litigation is good science and
participation in clinical trials, determining the medical
appropriateness of experimental treatments.

Radiation dose

Current radiation safety philosophy is based on the con-
servative assumption that radiation dose and its biological
effects on living tissues are modeled by a relationship known
as the "Linear Hypothesis”. The assertion is that every ra-
diation dose of any magnitude can produce some level of
detrimental effects, which may be manifested as an increas-
ed risk of genetic mutations and cancer.

This assumption led to the acceptance of the concept
"ALARA" acronym for “"As Low As Reasonably Achievable”.
"Reasonably” including economic, social and technological
factors. This is a radiation safety principle for minimizing
radiation doses both to patients and to radiation personnel
and releases of radioactive materials by employing all
reasonable methods. However, ALARA is not a tort standard
of care; rather, it is a professional philosophy of excellence.

Duty of Care & Breach of that Duty: Many radiation injury
cases that find their way to court are based on the tort theory
of negligence. The duty is easily proved in these cases and
is difficult for a defendant (Radiation Specialist) to success-
fully agree a "no duty” defense, as the use of radiation is
highly regulated. Regulations play a major role in defining
the standards of care in Radiation Protection (dose limits) and
in Radiology (performance-based imaging quality) [46]. In
Radiation Therapy, regulations have lesser importance in
defining the standard of care, because of the individualized
nature of the treatment (technique, treatment site, radiation
dose and dose rate]. Compliance/ Non-compliance with
safety standards in this well-structured and highly regulated
area provide an excellent measure of breach.

Causation & Injuries: An HCP (as defendant) who has attenti-
vely complied with international and national radiation regu-
lations might successfully argue that an injury that resulted,
despite the compliance with the above standards and
regulations, was no “foreseeable” and was, therefore, beyond
the defendant's duty. The defendant should not have a duty to
protect against unforeseeable immediate or late injury. Re-
garding late radiation injuries, the situation is more compli-
cated. Although medicine recognizes a causal link between

radiation and late effects, this does not mean that everyone
exposed to radiation will develop cancer or leukemia.
Moreover, no medical tests exist that can determine that late
injuries were caused specifically by radiation [12, 44].

It is extremely important to emphasize that:

m a "poor” therapeutic result standing alone, is not proof of
negligence (for instance, when a Radiation Oncologist
handled his/her patient with reasonable care, diligence,
and judgment);

m measurement or calculation mistakes are not considered
as "errors in judgment” per se. Mistakes in radiation
measurement or calculation that result in injury and
damage to a patient will be found to be "negligence” on the
argument that a safety system should have been in place
to discover errors.

Pain control

The successful practice of hospice and palliative medicine
requires basic knowledge of its medico-legal aspects [49].
Oncologists face liability for over-/under-prescribing narcotic
analgesics, especially if this results in patient death. How-
ever, as guidelines for pain management are available, e.g.
American Pain Society [50], Physicians are usually protected
against negligence if they comply with them.

Informed consent

Patients often have expectations of medical outcomes that do
not coincide with actual success rates. Oncologists who give
false hopes or promise a cure further add to this problem.
Adequate informed consent and honest communication are
always essential. No matter what standard is applicable and
before the patient can give consent, there are five basic
elements that must be disclosed in language that a lay
individual reasonably can be expected to understand [15]:

1. The diagnosis, including the disclosure of any reserva-
tions the Oncologist could have.

2. The nature and purpose of the proposed procedure or
treatment.

3. The risks and consequences of the proposed procedure
or treatment.

4. Reasonable treatment alternatives.
5. Prognosis without treatment.

Often a number of informed consent cases are based on
negligence, when an Oncologist performs a substantially
different procedure from that to which the plaintiff-patient
agreed or, when the doctor significantly exceeds the scope
of the plaintiff-patient's consent [10]. Nevertheless, the typical
negligence-based informed consent case occurs where an
undisclosed complication with a medical procedure or
treatment arises. The Oncologist risks being accused for loss
of chance of a better result for the patient, if a more expe-
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rienced Oncologist had performed the procedure or a diffe-
rent therapy had been chosen.

An Oncologist would not be liable when the non-disclosure
of a material risk was justified due to an emergency (a victim
is unconscious and unable to provide consent) or when the
patient requests the doctor not to inform him or her. Many
courts also recognize a therapeutic privilege under which
an Oncologist may justify non-disclosure upon proof that
disclosure of information would be harmful to the patient’s
physical or psychological well-being.

Based on the above elements, to succeed in a claim of
negligence the patient must show that:

m the Oncologist failed to inform the patient adequately of
significant risks of serious harm associated with the
proposed treatment, as well as alternatives;

m the patient, due to this failure, agreed to therapy that a
reasonable patient would otherwise have refused;

m the patient suffered injury due to the therapy subsequently
received.

Since medical treatment requires consent, the determi-
nation of the effective actual consent is critical in this context.
A medical procedure without the patient's consent can
constitute battery. These elements may seem obvious,
however the criteria are less well-defined for Chemotherapy
or Radiation Therapy, especially as practices vary among
countries and in many of them a formal written consent
form is not required.

Generally, legal protection and good medical practice require:

m A detailed explanation of risks and benefits before
beginning treatment,

m The documentation of that explanation should be added
the medical record. This includes “diagnosis, nature,
consequences and alternatives of the proposed treat-
ment, prognosis with and without the treatment”. Without
this record, even a note “informed consent obtained” or
better a signed consent, are not sufficient to protect the
Physician against suit.

The way to speak to patients about their diagnosis, treat-
ment and prognosis clearly without frightening them and
avoiding emotional trauma is a major challenge. These
matters become even more complex when dealing with:

= mentally impaired or incompetent patients;
m children and parents, in pediatric oncology;

m desperate patients in oncology research. These patients
may confuse research and treatment and have unrealistic
expectations about benefits. ASCO offers guidance in its
policy statement on oversight of clinical research [51].

Protection of privacy

It is very important for cancer patients to maintain confi-
dentiality of medical information and records, avoiding
informing the family and/or others until patient consent can

be obtained. Improper disclosure of this data could result in
emotional, psychological, and financial harm to patients and
their families. Specific regulations and laws determine to
whom cancer information may be reported, how cancer
information is reported, and what procedures should be
taken to access cancer information. Particularly risky is also
communicating HIV or genetic testing results and familial
diseases [2, 39, 52].

For patients of an Institution (usually hospital), care and
treatment are recorded. This information is shared with the
health care providers involved in the case and part of it with
the Financial and the Statistics Departments of the Hospital.
"Health Care Providers” in this context are Departments and
Units of the Hospital, including Outpatient Clinics employees,
volunteers, trainees, students, contractors and medical staff
members of the Hospital, involved in the treatment. The data
is not used or disclosed for other purposes without the
patient's permission.

Exception to the above rule: Under specific circumstances (so-
me with and some without the patient's permission), medical
information can be disclosed to Appointment Reminders,
Treatment Alternatives, Health-Related Services, Hospital
Patient Directory, Spiritual Care Services Office, Individuals
(family members or friends) involved in patient medical care,
Coroners, Medical Examiners, Funeral Directors, Organ and
Tissue Donation Organizations, Military Command Authorities
(for members and veterans of the armed forces), authorized
National Officials for Intelligence, Counterintelligence, and other
national security activities authorized by law, Correctional
Institutions or Law Enforcement Officials (for inmates or
persons involved in a lawsuit or a dispute), Research Coordi-
nators, Public Health Authorities (for the protection of the public
health), Police Authorities (to prevent a Serious Threat to Health
or Safety).

Regarding medical records, the patient has the right to [2]:

m Inspect and Obtain a Copy (subject to certain limited
exceptions, e.g. it may not include some mental health
information).

m Request a Correction or add an Addendum (if the patient
believes that the file is incorrect or incomplete).

m Request an Accounting of Hospital Disclosures of the
Medical Information (list describing how the hospital has
shared medical information with outside parties).

m Request Confidential Communications (about medical
matters in a certain way or at a certain location).

m Request Restrictions (on certain uses or disclosures of the
medical information, e.g., the patient's name not appearing
in the Hospital's Patient Directory while inpatient).

Genetic counseling

With the growing availability of tests for genetic predispo-
sition to malignancy, patients are increasingly turning to their
oncologists for advice on whether to test and what to do with
test results. One could be held liable for omitting indicated
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testing or neglecting to maintain surveillance for an
associated cancer. There is equal need for full disclosure if a
patient rejects a procedure recommended by the Oncologist.
In this case, a practical and useful step is to write a letter to
the referring Physician and send a copy to the patient.

Oncology Societies [53, 54] affirm their will to integrate cancer
risk assessment and management, including molecular
analysis of cancer predisposition genes, into the practice of
oncology and preventive medicine (especially for patients
and families affected by hereditary cancer syndromes). It is
recommended that Oncologists should include in pre- and
post-test counseling the discussion of possible risks and
benefits of cancer early-detection and prevention modalities,
some of which have presumed but unproven efficacy for
individuals at increased hereditary risk of cancer.

Defense to liability

Almost all malpractice cases involve a serious injury,
complication, or death. Juror sympathy for the plaintiff is
highly probable. The first duty of the defense is to try to
accurately assess the case at the earliest possible stage with
the assumption that the case will go to trial. The initial inquiry
from the plaintiff side is whether there are any immediate
defenses to be raised by the defendant's side (i.e., improper
venue, statute of limitations violations, etc.). Then, both sides
turn to the charges themselves [62]. The most important of
the above parameters are presented in brief below.

Contributory negligence, comparative negligence and
assumption of risk

Even if a plaintiff has established that the defendant owed a
duty to the plaintiff, breached that duty, and proximately
caused the defendant’s injury, the defendant can still raise
defenses that reduce or eliminate his/her liability. These
defenses include [14, 38, 45, 63]:

m Contributory Negligence: It applies to cases where
plaintiffs/claimants have, through their own negligence or
incautious conduct, contributed to the harm they suffered.

m Comparative Negligence: Partial legal defense that
reduces the amount of damages that a plaintiff can
recover in a negligence-based claim based upon the
degree to which the plaintiff's own negligence contributed
to cause the injury.

m Assumption of Risk: Avoid liability for negligence by
establishing that the plaintiff voluntarily consented to
encounter a known danger created by the defendant’s
negligence.

Circumstantial evidence

Sometimes a patient (plaintiff) has no direct evidence as to
how the defendant (doctor] acted and must attempt to prove
his/her case through circumstantial evidence. Suppose that
a patient with breast cancer is severely injured during a
surgical operation to remove the malignant mass of tissues.

The plaintiff, who was unconscious during the operation,
sues the doctor in charge of the operation for negligence,
even though she has no idea how the injury actually
occurred. In cases such as this, the doctrine of “Res ipsa
loguitur” ("the thing speaks for itself) is invoked. "Res ipsa
loquitur” allows a plaintiff to prove negligence on the theory
that his/her injury could not have occurred in the absence of
the defendant’s negligence [14, 63, 64].

One should keep in mind: the Jury will be constantly looking
atthe defendant throughout the trial, assessing his/her every
move even when he/she is not on the witness stand [62].

Defendant doctor’s deposition

As the line between conduct which meets the “standard of
care” and conduct which is outside the standard of care, is
often thin, blurred (and potentially still evolving), the
defendant doctor’s deposition is the most important part of
preparing the defense case. This is a challenge and a risk
for the defendant's lawyer as, despite extensive pre-
deposition preparation, even the most intelligent and savvy
Physicians still remain unpredictable once the deposition
begins, and may yield to the temptation of saying too much
[62]. The Less Said the Better: the testimony should be kept
as short as possible, scoring important points and being
interesting [65, 66].

“The role of expert witness (s alien to most Oncologists, who
are accustomed to quoting evidence from studies, but who
may instead be asked to comment on questions for which
data are incomplete or nonexistent. For example, cases
alleging delay in diagnosis often hinge upon retrospective
estimates of survival based on different times of diagnosis and
treatment. Scientific concepts like lead-time bias, relative
versus absolute risk, and statistical versus clinical significance
may be difficult to convey to a lay audience. Attorneys may try
fo elicit absolute percentages of survival or tumor doubling
times, rather than the sort of speculative, qualified estimates
with which Oncologists are more comfortable”[39].

Alternate Dispute Resolution: 60% of available funds is
expended on administrative costs (mostly legal fees), rather
than patient compensation [69]. To address these problems,
anumber of alternative processes have been proposed [39]:

m Giving an apology to the patient and reassurance that
steps will be taken to prevent recurrence is often effective
in averting a claim of malpractice. Nevertheless, such an
apology may legally constitute an admission of guilt.

= Improve quality of evidence and consistency of decision-
making by involving experts [44] in the adjudication.

m Settlement between litigants shortly after an adverse event.

m Proceed through arbitration instead of resolving disputes
in court. Arbitration involves the selection of one or several
neutral persons by the litigants. These arbitrators then
hear the case and render a decision about any award.

m Predetermined compensation for avoidable bad outcomes
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(this proposal is strongly rejected by the trial bar for
financial reasons. . )

m Other methods summarized well elsewhere [42].

AVOID LITIGATION

Medical Doctors and Health Care Professionals ARE NOT
lawyers, do not wish to be lawyers, have no free time to learn
jurisprudence and feel illiterate, when facing this scrabble of
juristic sentences and legal and semantic traps. Avoid or
confront litigation, principally via legal means, is the “abrupt
and very uncertain way to heaven” for health scientists. The
easy way is presented below. However, in this case as well,
dilemmas still exist and do trouble medical doctors.

Defensive medicine (not recommended...)

Theoretically, the medical malpractice liability system has
two basic objectives: a) to compensate patients who are
injured through the negligence of health care providers and
b) to deter providers from practicing negligently. By most
standards, the system does not achieve these objectives, as
it drives many students away from entering the medical
field, Physicians out of business and oblige many doctors to
practice "defensive medicine” ("Positive” or "Negative") in
order to avoid malpractice suits [10, 9].

Positive defensive medical practice is the over-reaction to the
malpractice threat and theoretically has a favorable impact
on the quality of care received by the individual patient. On
the other hand, precautions and treatment based on fear of
legal liability rather than the patients’ best interest, are often
inappropriate and costly. Such practices are increased
screening, development of audit or consumer satisfaction
activities, and more detailed patient explanations or detailed
note-taking.

Negative defensive medical practice presents serious quality
as well as quantity implications, as it consists of Physician
refusal to undertake activities, which have a high risk of
resulting in malpractice litigation. This leads hospitals and
HCPs to neglect taking appropriate precautions to avoid
harming patients. Such practices are prescription of
unnecessary drugs; increase in follow-up, referral rate and
diagnostic testing; avoidance of patients with complicated
problems, high-risk procedures, new and innovative medi-
cal procedures; or implementing more efficient organi-
zational techniques, such as employing Physician's assi-
stants or delegating functions.

The end result of the so-called "defensive” medicine, driven
by liability fear, is a potentially serious social problem:
restriction of patient access to health care and the offered
treatments are probably not beneficial, inefficient and finally
dangerous to the patient.

Liability pressure on defensive medicine increases health
system costs by hundreds of billion euros per year
worldwide. According to the various studies and especially
the Harvard Medical Practice Study [10, 21, 29] in the USA:

m Only 1 in 15 patients who suffer an injury because of
medical negligence receive compensation, and 5 in 6 of
the cases that receive compensation have no evidence of
negligence.

m Defensive medicine increases health systems costs by
US$84 to 151 billion each year.

m 1in 12 of obstetricians who have reported changes in their
practice due to the risk of professional liability claims) has
stopped delivering babies.

m About 1 in 2 Physicians in Massachusetts has altered/
limited his/her services because of the liability fear.

m Numerous scientific publications show that patients have
greater access to Physicians in areas with reforms (e.g.,
limits on non-economic damages), than in areas without.

Policy changes that could enable doctors, hospitals, and
patients to voluntarily opt out of the tort system, reduce the
prevalence and cost of defensive medicine [10, 39]. In
particular, reforms such as caps on damages reduce
malpractice pressure, and in turn, defensive medicine. For
example, by reducing claims rates and compensation
conditional on a claim, medical expenditures could be
reduced without any increase adverse health outcomes.

“Healthy” medicine (recommended)

"State of the art” consultation, preparation, planning and
execution of a treatment require a combination of quality
assurance mentality, good patient-physician communi-
cation, careful records’ keeping and tracking system for
follow-up, cooperative teamwork, revealing own errors,
avoidance of defamation, and others, which are presented
briefly hereafter.

Quality assurance

The major aim of developing Quality Assurance Mentality
and Procedures, and Quality Control Tools should be to
improve the quality of care delivered by health care providers
rather than to avoid litigation (even if avoid litigation is
synonym to good practice). This mentality is materialised by:

m applying the best available, clear, reliable, effective, clinically
applicable, valid and under standardized criteria practice;

m revising the practice when new scientific evidence
emerges or if consensus changes;

®m maximizing training, research and education profits;

m decreasing practice variation, harm to patients, and
professional misconduct;

m not adhering to ineffective practices and outdated recom-
mendations and not using low quality scientific technics.

Oncology involves a very complex process each stage of
which may be prone to mistakes, deviations or variation in
results interpretation. Each of these processes must
comply with internationally accepted quality criteria [5, 6, 8,
25,70, 71].
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Physician and patient relationship

If there is no trust in the doctor-patient relationship, the
patient will be more likely to question both the competence
and recommendations of the doctor when an adverse
outcome does occur. Trust must be earned, and it begins
with the establishment of a good patient-physician rela-
tionship. Patients rarely bring tort action against providers
they trust and like or perceive as trying their best to serve
them [15]. Trust involves good communication. Poor
communication results in many misunderstandings and
misguided expectations. Moreover, one of the reasons why
patients sue their Physicians is the patients’ perception that
their viewpoint was ignored. The Physician should [72]:

m Listen to patient's questions, answer and take into account
his/her preferences regarding treatment (e.g., aggressive
treatment for small gains in survival, or the reverse).

m Apply effective communication, e.g. patient satisfaction
leaving consultation, high use of open-ended questions,
great empathy, use of psychosocial probing.

The office staff is part of the communication system too, and
must be well-trained in courtesy, safe triage, and privacy
safeguards.

Medical records

Records deficiencies and/or amendments are interpreted by
the courts as fraudulent. Many negligence cases are lost due
to [39]

m Incomplete, illegible, or missing medical records.
m Altered or destroyed records by HCPs or hospital employees.

m Late corrections of a record. This assumption concerns
especially groups of doctors, who attempt to correct each
other’s records without meticulous annotation of when
and why.

Electronic medical records may help but maintenance of
confidentiality is one obvious challenge [19]. Good medical
record keeping also extends to phone calls and laboratory
and x-ray reports. Patient care records are the property of
the employer (e.g. hospital), who has a legal duty to maintain
the records intact. Removal of these records by a medical
expert leaving the hospital, can place the institution in a very
difficult position both clinically and legally with regard to
previously treated patients [12].

Tracking systems for follow-up

The accurate and timely flow of information between
patients and health care providers is important for safe and
effective care. Patient visits to Physicians often require some
form of follow-up that involves further screening, referrals,
communication of test results, or consultations. Oncologists
have the additional duty to ask for a wide array of data for
their patients’ actual treatment or/and follow-up, including
e.g., blood counts, regular ECGs, coagulation parameters,
liver and kidney function, scans, tumor markers, mammo-

gram, etc. Failure to follow-up may cause delayed or missed
diagnoses or treatment.

Courts have held that the health care professional is
responsible for contacting patients about laboratory, imag-
ing, and consultation results; however, patients have the
responsibility to follow through on their health care pro-
viders' recommendations. Nevertheless, they may find
themselves held liable if patients fail to follow through, and
then are not contacted by the office. Similarly, if patients fail
to keep appointments, and there is no record of efforts to
contact them to reschedule, they may prevail in a claim for
negligence if they later develop some problem. Failure to
follow up on laboratory results has been identified as one of
the leading causes of lawsuits in the outpatient setting.

Oncologists and other HCP offices should have procedures
in place to track these events effectively and enhance the
quality of care and patient safety. An adequate tracking and
reminder system can help reduce risks and provide safe,
high-quality patient care [73].

Cooperative teamwork

“Collaboration involves coordination of individual actions,
cooperation in planning and working together, and sharing of
goals, planning, problem-solving, decision-making, and
responsibility” [74]. Unfortunately, health care providers tend,
in general, to strongly identify with their own discipline and its
language, values, and practices and to best relate to members
of their own discipline [75]. Cross-disciplinary communication
can be complex for this reason, but increased specialization
contributes to the need for collaboration between experts in
different areas of knowledge and furthermore, it is professio-
nally needful and beneficial to patients [76].

In order to reduce treatment errors (especially in Chemothe-
rapy and Radiation), the essential requirement is communi-
cation accuracy among all parties caring for cancer patients
[12, 39, 77]. Oncologists should avoid verbal orders and
personally inspect their own prescriptions and orders, as well
as encourage the expression of any logically or/and scienti-
fically based disagreement among their coworkers, in the
interest of preventing errors. Specifically regarding the safe
prescription of oral Chemotherapy drugs, Birner et al. [47] go
so far as to recommend that Oncologists “write non-refillable
prescriptions only for the amount of medication necessary to
complete one cycle of Chemotherapy”. Suggestions include
also multiple levels of order recalculation and verification;
dose limits, order simplification and standardization;
computerized physician order entry, dedicated oncology units,
patient and family education [39].

Need to reveal own errors in a teamwork

This issue is important, especially for systematic errors like
those that could be made e.g., by Radiation Physicists in
Radiotherapy. Many Radiation Physicists have discovered
their own mistakes (which may relate to a patient or may be
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systematic that have affected previous patients) and some
of them have concealed these mistakes. If the above HCP is
unwilling to reveal past errors, the skill of the Radiation
Oncologist may be undermined in treating new patients
because of a faulty association of dose prescriptions and the
expected clinical result (e.g. a systematic delivery of 50Gy -
underdose of the lesion - instead of 70Gy for solid epithelial
tumor cases, could guide a Radiation Oncologist to the
erroneous conclusion that a dose of 70Gy is not adequate for
the treatment of such cases). Taking into account the
avoidable incertitude in Radiation Therapy (guidelines define
as +5% of the prescribed radiation dose) which is well known
and consequently not necessarily communicable, the
Radiation Physicist is under an ethical obligation to reveal any
discovered error outside the above limits [12, 78].

Prevent harm to a patient

Any HCP has a responsibility to call attention to anything
(including Physician orders) that may harm a patient. If a
dispute cannot be resolved inside the department, the HCP
should take the question to a higher authority. If there is no
higher authority, the HCP or employee may provide some
self-protection by submitting their concerns in writing to the
chief Physician or his/her superior. However, it must be
made clear to the staff that the treating Physician is the final
responsible for medical decisions.

Avoidance of defamation

Oncologists often receive requests of advice about patients
whom they have not actually been asked to see. One of the
unethical but certain ways to drive, as plaintiff, a patient to
court is to devaluate and discommend a colleague’s medical
treatment. Additionally, advising patients to seek a second
opinion (especially in the middle of a treatment course) is
not always sincere and may result in the loss of confidence
to all Oncologists.

Disagreements on the actual treatment plan are likely to
occur, however one should be very careful when criticizing
the expertise or judgment of the previous Physician, and by
no means should this criticism be expressed to the patient
or registered in the medical record. Providing such consults,
aside from considerations of ethics and courtesy, bears
considerable risks, as the related patient data is usually
incomplete. Furthermore, one should act thoroughly for
self-interest purposes, because if a lawsuit takes place, the
criticizing Physician would potentially be involved along with
the prior Physician [39]. If the case is straightforward, one
might go ahead and give advice, but ask to be anonymous,
for medico-legal reasons. If the case is in the least complex,

however, one should ask to see the patient officially.

EPILOGUE

Justified or not, many patients or their relatives, turn to courts,
accusing Oncologists and other Healthcare Providers for
delayed diagnosis, overexposure to ionizing radiation, injuries,
etc. Judicial prosecutions for malpractice are nowadays com-
mon practice in the USA and over the last years, this practice
has gradually spread in Europe as well, causing disturbance
and stress in the medical and oncology community. Many
Physicians, including Oncologists, were forced to practice
"defensive medicine” as a guard against malpractice claims.

On the other hand, this new status presents a number of
advantages: it activates and prompts Healthcare Specialists
to take care of patients more thoroughly, to respect medical
procedures and clinical protocols, and overall to improve the
quality of the healthcare services provided. This subject
should be the starting point for questioning and further
deliberation on how standards of care and quality assurance
procedures may protect the related medical specialties from
mistakes and malpractice. Fortunately, most of the methods
for avoiding malpractice suits simply amount to providing
good patient care.

Responsibility
m Taking responsibility is the mark of a professional, as

opposed to a worker, who may do complex functions but
often does not take responsibility for the final result.

m An HCP who accepts responsibility does not have an
excuse for not fulfilling that responsibility.

m To avoid mistakes and psychological pressure leading to
errors and malpractice, the number of staff and training
needs should be reviewed whenever the workload in-
creases, a new machine is purchased or a new techno-
logy or treatment technique is introduced. Overwork or
lack of equipment are not legal excuses for failure to
uphold a responsibility.

m An HCP should define the conditions under which he or
she accepts responsibility. The earnings of a professional
are more related to the responsibilities taken than to the
hours worked and the technical complexity of that work.

Acknowledgments: | would like to thank Dr. Patricia Svolos
for her significant impact on the content and structure of this
work.

Conflict of interest statement
The author declares no conflict of interest.

March 2013



22 | FCO /Medical malpractice in oncology

GLOSSARY OF LEGAL TERMS IN MEDICINE

Assault and battery

Board actions

Bodily injury
Causation in fact

Compensable injury
Dangerously defective

medical device

Defensive medicine

Design defects

Duty of care

Exemplary & punitive damages

Expert witness / Expert testimony

Fault
Fee splitting

Gross negligence

Inadequate instructions
or warnings

Informed cansent
Intervening cause
Liability

Intentional tort

Manufacturing defects

m Assault: Act that creates an apprehension in another of an imminent, harmful, or offensive contact. The act consists
of a threat of harm accompanied by an apparent, present ability to carry out the threat.

m Battery: Harmful or offensive touching of another.

Non-disciplinary actions imposed upon a doctor based on a complaint investigation. A patient or medical colleague

may file a complaint with that state medical board or professional licensing organization, which then investigates the

complaint. Board actions are intended to ensure that a doctor is able to perform safe medical and health care tasks.

Recognizable injury to the organism.

The defendant's negligent conduct is a cause in fact of the plaintiff's injury if, as a factual matter, it directly contributed to

the plaintiff's injury and without it plaintiff's injury would not have occurred. It is not necessary that a defendant's act be

the sole cause of plaintiff's injury, only that it be a cause.

Injury caused by an accident arising from the employment and in the course of employee's work. Injuries can occur

during medical treatment for the original compensable injury.

Medical device which a Reasonable Health Care Professional (R-HCP) would not put into the stream of commerce if

he/she had knowledge of its harmful character. “Unreasonably dangerous' is an article dangerous to an extent beyond

that, which would be contemplated by the ordinary consumer who purchases it, with the ordinary knowledge common

to the community as to its characteristics.

Defensive medicine occurs when doctors order tests, procedures, or visits, or avoid high-risk patients or procedures to

reduce their exposure to malpractice liability.

Medical devices that were properly manufactured but have an unreasonably dangerous defective design which results

in injury. Sometimes, a medical device can be on the market for a long time before causing serious injuries, typically

because the device somehow malfunctions.

Aduty to use care toward patients that would be exercised by an ordinarily R-HCP, in order to protect them from

unnecessary risk of harm.

m Exemplary Damages: Proper monetary compensation for the plaintiff.

m Punitive Damages: Monetary compensation awarded to an injured party that goes beyond that, which is necessary
to compensate the individual for losses and that is intended to punish the wrongdoer.

A Juror may be unable to determine from his/her own experience if the medicine prescribed by a Physician was

reasonably appropriate for a patient's illness. Experts may provide the Jury with information beyond the common

knowledge of Jurors, such as scientific theories, data, tests, experiments. They establish the standard of care expected

of the professional.

Departure from a standard of conduct required from a HCP by society for the protection of patients.

Essentially, payment of a commission to professional colleagues, with the intention of ensuring that the referring

doctor directs referrals of patients to the payee (without the knowledge of the patient).

The reckless provision of health care that is clearly below the standards of accepted medical practice, either without

regard to the potential consequences, or with wilful and wanton disregard to the rights and/or well-being of those for

whom the duty is being performed.

A product is defective because of inadequate instructions or warnings, when the foreseeable risk of harm posed by the

product could have been reduced or avoided by the provisions of reasonable instructions or warnings.

Consent [provision of approval or agreement) based upon a clear appreciation and understanding of the facts,

implications, and future consequences of an action.

Action by a different party or entity that occurs after a defendant's negligent action and contributes to the plaintiff's

injury.

The obligation that a professional practitioner has to provide care or service that meets the standard of practice of

his/her specialty.

Any deliberate interference with a legally recognized interest, such as the rights to bodily integrity, emotional

tranquility, dominion over property, seclusion from public scrutiny, and freedom from confinement or deception.

The product contains a manufacturing defect when the product departs from its intended design even though all

possible care was exercised in the preparation and marketing of the product.
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Medical devices

Medical error

Medical malpractice
Misrepresentation (or defectively
marketed medical devices)
Negligence

Negligence (medical products)
Party

Prima facie

Proximate cause

Quality assurance

Reasonable medical probability
Res ipsa loquitur

Sanction (or disciplinary action)

Standard of care

Standard (or code) of conduct

Statute of limitations

Strict liability

Strict product lability

Tort

Willful and wanton misconduct

Health or medical instruments used in the treatment, mitigation, diagnosis or prevention of a disease or abnormal
physical condition. Examples include tongue depressors, bedpans, pacemakers, in vitro diagnostic products including
monoclonal antibody technology, diagnostic ultrasound products, x-ray machines and medical and surgical lasers.
Occurs when a health-care provider chooses an inappropriate method of care or the health provider chooses the right
solution of care hut executes it incorrectly. Medical errars are often described as human errors in healthcare.
Improper, unskilled, or negligent treatment of a patient by a Physician, Dentist, Nurse, Pharmacist, or Other HCP.

Any recommendation, warning (or lack of a warning), or instruction concerning the use of that medical device by a potential
defendant. This category of claims involves anything from a failure to provide adequate or accurate warnings regarding the
danger posed by the medical device to a failure to provide adequate instructions regarding its safe and appropriate use.

Act or omission by a health care provider in which the treatment provided falls below the accepted standard of practice
in the medical community and causes injury or death to the patient, with most cases involving medical error.

Liability of a medical product seller if he/she acts or fails to act in such a way as to create an unreasonable risk of harm
loss to a foreseeable user using the or affected by the product in a foreseeable manner. In determining breach of duty
of ordinary care, most courts use the formulation of a comparable risk-benefit model.

A person or group involved in a legal proceeding as a litigant.

Evidence that, unless rebutted, would be sufficient to prove a particular proposition or fact.

Event sufficiently related to a legally recognizable injury to be held to be the cause of that injury. Included in proximate
cause is “causation in fact” and “foreseeability”.

Systematic monitoring and evaluation of the various standard aspects of a project, service or facility to maximize the
probability that the outcome of the project is obtained by the production process.

More probable than nat, not mere conjecture, that event A caused event B or will cause event C.

(Latin for "the thing itself speaks’]. Elements of duty of care and breach can be sometimes inferred from the very
nature of an outcome, even without direct evidence of how any defendant behaved (facts are so obvious, a party need
explain no more).

Action taken to punish or restrict a doctor who has demonstrated professional misconduct. Sanctions may be imposed
by a state medical board, professional medical licensing organization, or the (National] Ministry of Health.

Formal diagnostic and treatment process that a clinician should follow for a certain type of patient, illness, set of
symptoms, or clinical circumstances. It is how similarly qualified practitioners would have managed the patient's care
under the same or similar circumstances. That standard will follow guidelines and protocols that experts would agree
with as most appropriate, also called "best practice”.

Set of conventional principles, expectations and rules that autline the responsibilities of or proper practices for an
individual, party or organization.

Procedural rule that establishes a maximum period of time during which a legal suit may be initiated. After the
statutory period is over, a suit cannot be initiated regardless of how strong the case may be. In the majority of legal
systems, the time limit for bringing suit does not begin to run at the time of the injury, but rather when the injured
person knows or should have become aware of the resulting illness or other damage. This rule found also application
to ate radiation injury actions.

Absolute legal responsibility for an injury that can be imposed on the wrongdoer without proof of carelessness or fault.
This is analogous to the dactrine of ‘res ipsa loquitur’

“Automatic” responsibility (without having to prove negligence] for damages due to possession and/or use of
equipment, materials or possessions which are inherently dangeraus such as radioactive materials, explosives, wild
animals, or assault weapons. This is analogous to the doctrine of “res ipsa loquitur”

Unreasonable interference with the interests of athers and for which the law permits a civil {non-criminal) action to be
brought and the injured party is entitled to compensation. This may include “activities or circumstances that may cause
various harms including death, bodily harm, disfigurement, disability, loss of income, loss of earning capacity, other
items of financial loss or expense, damage to property, damage to reputation, alienation of affections, infliction of
mental suffering, infliction of pain, or disruption of familial relationships”.

Intentional wrongful conduct, done either with knowledge that serious injury to another will probably result, or with a
wanton and reckless disregard of the possible results. It does not require intent to injure or harm the plaintiff individually.

Legal terms used in medical malpractice [1,2,3,4,5,6,7,8,9,10,11,12, 13,14, 15, 16].
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ABSTRACT

Background: Most patients with glioblastoma are older than 60 years, but treatment guidelines
are based on trials in patients aged only up to 70 years. We did this trial to assess the impact
of short schedule radiotherapy in patients aged 60 years and older with glioblastoma.

Patients & Methods: Fifty patients aged 60 years or older with a Karnofsky Performance Status
(KPS) greater than or equal to 70 were treated with postoperative hypofractionated radiotherapy
(34Gy administered in 3.4Gy fractions over 2 weeks). The primary endpoint of the study was
overall survival. The secondary endpoints were progression-free survival, and tolerance to
treatment.

Results: The median age at surgery was 71 years (range 60-81). No patient received prior or
concomitant chemotherapy. At a median follow-up of 12.5 months, the median progression-
free survival and overall survival were 5.8 months (95% Cl, 4.1-7.9) and 10 months (95% Cl,
8.9-11.1) respectively. Type of surgery (total resection vs. subtotal vs. biopsy) remained a
prognostic factor (p=0.034). Tolerance appeared acceptable in terms of KPS changes and

corticosteroid use during radiation therapy.

Conclusion: These results support the efficacy and safety of an abbreviated schedule of

radiotherapy for GBM in elderly patients.

Key words: elderly patients; glioblastoma; Karnofsky performance status; radiotherapy.

INTRODUCTION

Glioblastoma (GBM) is the most common
histological form of glioma and it is a typical
cancer of the elderly population. The incidence
peak normally occurs in individuals aged 65
years or more, and its incidence is substantially
increased [1, 2].

Since the prognosis of malignant gliomas is
dismal, particularly in the elderly, with the
average overall survival ranging from four to
eight months [3, 4,5, 6, 18], efforts have been
made to reduce the intensity and duration of
the treatment for those patients in order to
minimize potential toxic effects of the treat-
ment and inconvenience associated with
multiple clinic or hospital visits [7].

The value of radiotherapy in patients with poor
prognosis, especially elderly patients, has been
questioned. In a French trial, patients aged 70
or older who were diagnosed with gliobla-
stoma and had a KPS of 70 or greater were
randomly assigned to focal radiation therapy of

50Gy in conventional fractionation over 5.9
weeks or supportive care alone. Among the 81
patients in the analysis, those who received
radiation therapy had a statistically significant
improvement in median survival (29.1 weeks
vs. 16.9 weeks for patients who underwent just
supportive care). There was no statistically
significant difference in the quality of life and
cognitive function between the two groups
over time [3].

Based on the results of that study, survival
benefit was demonstrated with no associated
toxicities with radiotherapy (p<0.002). However,
one must consider the fact that although there
was an absolute gain of 12.2 weeks in survival
time, almost half of it was spent in the radiation
oncology clinic for treatment [7]. Therefore, se-
veral investigators have used more abbre-
viated radiation therapy treatment schedules
in an attempt to reduce the social and econo-
mic burden on patients and their caregivers [8,
9,10, 11].
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While the optimal regimen of radiotherapy in this fragile
population remains uncertain, a Canadian randomized study
found that an abbreviated course of radiotherapy, delivering
adose of 40Gy in 15 fractions, provided similar survival rates
to a standard irradiation schedule (60Gy in 30 fractions) in
patients aged 60 years or more with KPS greater than or
equal to 50 [12]. These results prompted this review of our
experience of a short course of radiotherapy in older patients
suffering from GBM.

AIM OF STUDY

The aim of this study was to evaluate the impact of short
schedule radiotherapy in terms of feasibility and activity, in
elderly patients with glioblastoma.

PATIENTS & METHODS

Eligibility criteria

Between July 2010 and June 2012, we prospectively
recruited Patients from Clinical Oncology and Nuclear

Medicine Department, Mansoura University Hospital, to
which patients were referred after neurosurgery.

Table.

Patient & tumor characteristics.

Characteristic Total

No. h
Age (years)
60-70 14 28
>70 36 72
Sex
Male 32 bl
Female 18 36
KPS
70 30 60
80 14 28
90 5 10
100 [ 2
Site
Frontal 8 16
Parietal 2 4l
Temporal 16 32
Occipital 4 8
Size
<5 28 ho
>5 2 bk
Extent of surgery
Biopsy 16 32
Subtotal resection 32 bl
Total resection 2 4

The principal eligibility criteria included age >60 years,
histologically confirmed GBM, and KPS =70, adequate
hematopoietic, renal and hepatic functions. Any of the
following features rendered patients ineligible: previous
cranial RT, concomitant or prior invasive cancer, and prior
chemotherapy.

Pretreatment evaluation

Pretreatment evaluation included complete history, physical
examination, complete blood count, blood chemistry
including liver function tests, and kidney function, pre- and
post-operative imaging (computed tomography and mag-
netic resonance imaging of the brain). Patients who fulfilled
the above eligibility criteria were made aware of the purpose
and the design of the study and required to sign the
informed consent.

Treatment

Patients were enrolled in this prospective study to receive
short-course regimen of RT (34Gy delivered in ten fractions
of 3.4Gy, 5 days per week over 2 weeks). Planning target
volume was calculated from dedicated CT or MRI scans of
the whole brain and included the enhancing tumor with a
2cm margin, with the patient positioned in an immaobilization
device and in the treatment position. A multiple-field techni-
que was used to obtain the optimum dose distribution.
Supportive treatments consisted of corticosteroids at doses
adjusted to the patient's clinical status. Anticonvulsants were
used as medically indicated. Second-line therapy was
provided at the discretion of the treating physician.

Follow-up

Patients were seen on a weekly basis during radiotherapy to
monitor symptoms and toxicity. Follow-up CT and/or MRI
were obtained at six weeks after completion of radiotherapy
and every 3 months during the first two years of follow-up.
Neuroradiographic responses criteria as defined by Macdo-
nald et al [13] were used. Tumor progression was defined
as an increase in tumor size greater than 25% or presence
of at least one new lesion on imaging. If progression occur-
red, further treatment was provided at the discretion of the
treating physician. Toxicity was recorded according to the
National Cancer Institute Common Terminology Criteria for
Adverse Events (CTCAE, version 3.0) and was recorded
weekly during radiation therapy and during follow-up.

Statistical analysis

The primary endpoint of the study was overall survival. The
secondary endpoints were progression-free survival,
tolerance to treatment and KPS and corticosteroid doses at
radiotherapy start and at completion. The Kaplan-Meier
method was used to estimate survival and progression-free
survival and compared using the log-rank test. Overall
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survival was defined as the interval between diagnosis and
death or last follow-up. Progression-free survival was defined
as the interval of time between the start of treatments and
documented clinical and/or radiological disease progression
after treatment. KPS and corticosteroid doses, at the start and
at completion of radiotherapy, were compared using the
Wilcoxon test. The Cox model was used to identify the risk
factors for overall survival and progression-free survival.
Prognostic factors were analyzed using the log-rank test.
Multivariate analysis was done using the Cox regression,
forward likelihood ratio method. Ap-value <0.05 was
considered significant.

All analyses were conducted with SPSS version 15.0 (SPSS
for Windows, Rel. 13.0 2004. Chicago: SPSS Inc.).

RESULTS
A. Patient’s characteristics

52 patients were enrolled overall, 2 patients were excluded
from all analyses: one patient died before his RT could be

Figure 1.

Kaplan-Meier curve of overall survival of the entire group (n=50).

started and one patient withdrew from the study and declin-
ed further treatment. 50 consecutive patients fulfilled the
inclusion criteria and completed their treatment as defined in
protocol.

The baseline characteristics of the study patients are shown
in Table. The median age of patients was 71 years (range: 60
to 81). There were 32 males and 18 females for a sex ratio of
1.8 (m/f). The median postoperative KPS was 80 (range: 70-
100). 44% of patients had a parietal lesion. The tumor size
was <bcm in 56% of patients and 64% of patients underwent
subtotal resection.

B. Regimen of radiotherapy

All patients in the study started radiotherapy, and all except
four patients completed irradiation according to protocol. Of
these four patients, two had deteriorated performance
status. The other two patients refused to complete
radiotherapy due to pulmonary infection. These four patients
were included in the group for analysis.
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C. Survival

The median follow-up period was 12.5 months (95% Cl: 8-
17.5) and no patient was lost to follow-up. The median
progression-free survival and overall survival were 58
months (95% Cl, 4.1-7.9) and 10 months (95% CI, 8.9-11.1),
respectively (Figures 1, 2). The actuarial overall survival
rates at 6 and 12 months were 83.6% and 24%, respectively
(Figure 1). At the time of data analysis, 18 patients died: 15 of
tumor progression, 2 of pulmonary infection and one of
another cause. Multivariate analysis on all patients (n=46)
showed prognostic value for surgery (biopsy vs. subtotal vs.
total excision, p=0.034).

D. Evolution of the KPS and corticosteroid uptake during
radiotherapy

The KPS did not change between the postoperative period
(median KPS = 70) and the end of radiotherapy (median KPS
= 70). Corticosteroid use was not significantly different bet-

Figure 2.

ween the beginning and the completion of radiation therapy
(p=0.931). Twelve (24%) of 50 patients required a post-
treatment increase in total daily dose of corticosteroids from
beginning of treatment. Complications of corticosteroid
treatment included diabetes in two patients and myopathy
in three patients.

E. Chemotherapy

Second-line treatment was given to 15 (30%) of the 46
patients who completed radiotherapy; twelve patients
received one line of chemotherapy; and three patients
received two lines of chemotherapy.

F. Treatment safety

Radiotherapy was well-tolerated in most patients and could
be completed without interruption in 92% of patients; nine
patients (18%) experienced neurological toxicity during or
immediately at the end of radiotherapy, mainly confusion

Kaplan-Meier curve of progression-free survival of the entire group (n=50).
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and/or somnolence. Symptoms were reversible in all
patients following an increase of steroid dose. Only 2 (4%)
patients developed late toxicity in the form of radiation-
induced MRI encephalomalacia that signifies irreversible
vascular effect, and may lead to progressive cognitive
decline. No other toxicities were observed.

DISCUSSION

Chemoradiotherapy with temozolomide became the stand-
ard of care for patients with glioblastoma in 2004, but its
introduction was based on a pivotal study in which patients
were aged 70 years or younger; increasing age was found to
be a negative prognostic factor [14]. Elderly and frail patients
might, therefore, not be viewed as candidates for combined
therapy, and extensive treatment might not be seen as
justifiable owing to the short survival [15]. Alternatives to the
standard 6 weeks of radiotherapy that are associated with
similar or improved survival and quality of life would be
beneficial. In our locality, many factors must be considered
when treating these patients; age group is not equivalent to
its respective one in another country due to poor nutrition
and ignorance, unavailability of costly chemotherapy due to
limited resources, and large number of patients being
unable to complete the planned a 6-week standard radio-
therapy regimen, which seems to be associated with sub-
stantial risks of morbidity and early discontinuation. In this
setting of a rapidly fatal illness, patients and families will be
especially attuned to treatments and management strate-
gies that preserve and respect their quality of life. Judging by
our own experience, measuring this important outcome in
older patients with GBM may prove to be a significant
research challenge.

In our study the median 0S was 10 months, which is in ac-
cordance with previously reported prospective trials in
elderly patients with glioblastoma; Hoegler and Davey [16]
evaluated radiotherapy delivering 37.5Gy in 15 daily fractions
in patients aged 70 years or older with high-grade astro-
cytomas, mainly GBM. Among the 25 patients included, 12
patients with a KPS above 70 had a median 0S of 10.4
months. Pierga et al. [17] reported a median OS of 10 months
in patients aged 70 years or older with high-grade glioma
and a KPS greater than or equal to 70 who underwent
radiation therapy delivering 45Gy in 25 fractions.

In contrast, the median OS observed in our series (10
months) is slightly inferior to those previously reported using
a short course of radiotherapy by Idbaih et al. [18], who
investigated the efficacy of short schedule radiotherapy (40Gy
in 15 fractions) for GBM in 28 elderly patients with a good
KPS and found a median survival of 11.8 months. In this
study, chemotherapy, which was administered after radia-

tion therapy in 55% of their patients, may partially explain this
difference.

Recently, the Nordic randomized, phase 3 trial of hypofra-
ctionated radiotherapy versus standard radiotherapy versus
temozolomide in patients older than 60 years with gliobla-
stoma [19] reported worse outcomes with standard radio-
therapy than with temozolomide or hypofractionated radio-
therapy and suggested that temozolomide alone or hypo-
fractionated radiotherapy over 2 weeks might be valid alter-
native strategies. Median survival for those who received
34Gy radiotherapy was 7.5 months (95% Cl 6.5-8.6), whereas
in this study it was 10 months (95% CI 8.9-11.1). This
difference might be explained by the small number of
patients included in the present series.

The potential role of surgery is questioned in the elderly. In
this study, the extent of surgery had impact in terms of 0S
when biopsy was compared with partial or complete
resection. This result is in accordance with Pierga et al [17],
and Kelly and Hunt [4], who suggested a benefit of surgical
resection. In contrast, Hoegler and Davey [16] reported that
the extent of surgery had no impact in terms of 0S. A
randomized study by Vuorinen et al. [20] concluded that there
was a modest impact of surgery versus biopsy (p=0.04) in
patients aged 65 years or older with malignant glioma.

Only 4% of patients developed late toxicity, which is sup-
ported by results obtained from a retrospective study by the
University of Texas M.D. Anderson Cancer Center [9]: 59
patients with glioblastoma who were elderly or younger but
with poor performance status were treated with a hypo-
fractionated radiotherapy regimen of 50Gy in 20 fractions.
Only three cases (5.1%) of radiation necrosis were observed.
Furthermore, Slotmann et al. [21] and Hulshof et al. [22]
reported no acute or late toxicities.

New radiotherapy strategies are being developed against
GBM and give promising results [23, 24, 25, 26]. These appro-
aches also constitute a hope in elderly patients suffering
from GBM.

This trial has some limitations. One is the relatively small
number of patients. Another factor is that it is a single insti-
tution study. Multicenter randomized trials are necessary to
clarify the role of abbreviated course of radiation therapy in
elderly patients with GBM.

Our trial confirms that the overall prognosis for elderly
patients with glioblastoma is poor. We found that short-term
radiotherapy is a potential alternative option for older
patients with GBM due to decrease increment in cortico-
steroid requirement, and reduced treatment time.
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ABSTRACT

Despite the available prevention and early detection strategies, squamous-cell carcinoma of
the uterine cervix is still diagnosed as locally advanced disease in a large proportion of patients.
Treatment with cisplatin, in combination with external beam irradiation, has been the
cornerstone of treatment in this setting for more than two decades. Induction chemotherapy
strategies followed by concurrent chemo-radiation or surgery and pre-operative concurrent
chemo-radiation have been recently implemented in clinical trials in an effort to optimize both
local control and the occurrence of distant metastases. More recently, combinations of
chemotherapy or radiotherapy with molecular agents targeting critical pathways in cervical
malignant transformation are being assessed in clinical trials. In this paper, we review the role
of cisplatin in the disease in the context of other potent radiosensitizers. We also discuss all
recently implemented therapeutic modalities for the treatment of locally advanced cervical
cancer with emphasis on the novel induction strategies. Concerns regarding treatment-related
toxicity in the context of co-morbidities and the need for potent predictive biomarkers for

individualized therapeutic approach are also addressed.

Key words: cervical cancer; locally advanced; chemotherapy; radiotherapy; toxicity; prognostic

and predictive markers.

INTRODUCTION

Squamous carcinoma of the uterine cervix,
often referred to as cervical cancer, remains a
major concern for public health. Worldwide,
cervical cancer accounted for 287,000 deaths
in 2008, and the number is expected to rise up
to 410,000 by 2030 [1, 2]. Despite the worldwide
implementation of prevention and early
detection strategies, including the Papanico-
laou smear test, human papillomavirus (HPV)
testing and vaccines, approximately 30% of
newly diagnosed cases still fall into the cate-
gory of "locally advanced disease”, indicating
tumor spreading outside the uterine cervix at
the time of diagnosis [3]. Moreover, 50% of
patients with locally advanced disease are
expected to relapse within the first 2 years
from initial treatment [4].

Cisplatin monotherapy, often combined with
external-beam irradiation, remained the do-
minant treatment for locally advanced disease
for more than fifteen years [5]. More recently,
induction chemotherapy strategies followed
by concurrent chemo-radiation or surgery and

pre-operative concurrent chemo-radiation
have been recently implemented in clinical
trials in an effort to optimize local control and
at the same time minimize the risk for meta-
static disease. In this review, we discuss esta-
blished and developing therapeutic appro-
aches in the management of locally advanced
cervical cancer, focusing on novel strategies
combining induction treatments with surgery
or concurrent chemo-radiotherapy. Special
emphasis is given on toxicity issues, the incor-
poration of newer biological agents in the
therapeutic armamentarium and the potential
utility of predictive and prognostic markers.

CONCURRENT CHEMO-RADIATION BASED
ON PLATINUM-CONTAINING REGIMENS

Radiation alone fails to control disease in over
35% of patients with cervical cancer diagnosed
at Fédération Internationale de Gynécologie et
d Obstétrigue (FIGO) stages IB2-IVA [6]. Five-
year survival rates up to 72.2%, 63.7%, 41.7%
and 16.4% for stages IB2, 1IB, IlIB and IVA,
respectively, have been reported with exclu-
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sive radiation [7]. Concurrent chemo-radiation has led to a
significant benefit in reducing both local and distant recur-
rences in five randomized studies [8, 9, 10, 11, 12] that in-
volved a total of 1,894 women. In the trial conducted by the
Radiotherapy Oncology Group (RTOG), Morris et al. [14]
randomized 401 stage IB-IVA patients to either concurrent
chemo-radiation with cisplatin and 5-fluorouracil (5-FU) or to
extended-field radiation alone (control group). Concurrent
chemo-radiotherapy resulted in an overall survival rate of
73% compared to 58% for radiation alone and also decreased
the rates for both local and distant recurrences. In another
prospective phase Il multicenter randomized trial reported
at the same time with the former, Rose et al. [13] recruited
526 evaluable patients with stage IIB-IVA cervical cancer in
a Gynecologic Oncology Group (GOGO three-arm trial that
compared weekly cisplatin versus cisplatin, 5-FU and
hydroxyurea versus hydroxyurea alone, concurrently with
radiation therapy. Superior survival rates for both cisplatin-
containing regimens (66% and 64%, respectively) compared
with hydroxyurea alone (39%) were reported [13].

Cisplatin as a potent radiosensitizer has been extensively
evaluated and has been proven superior to hydroxyurea [12]
and less toxic than the cisplatin/5-FU/hydroxyurea combi-
nation [13]. Whitney et al. [12] randomized 388 patients with
stage IIB-IVA disease in a Gynecologic Oncology Group
(GOG) trial to receive either radiation therapy with concurrent
cisplatin and 5-FU or hydroxyurea. Patients in the cisplatin
arm had a significantly better 5-year survival rate (63%
versus 47%). In a meta-analysis based on 19 trials (including
a total of 4,580 patients), an absolute survival benefit of 12%
at 5 years with concurrent chemo-radiation based on
cisplatin as compared to radiation alone was demonstrated
[13]. An update of the same work comprising 24 trials invol-
ving 4,921 patients showed that chemo-radiation improves
both overall survival (0S) and progression-free survival
(PFS), when a platinum compound was used, with an
absolute benefit of 10% [14]. Importantly, in a pilot study con-
ducted by Nugent et al. [15], the number of cisplatin chemo-
therapy cycles was independently predictive for PFS and OS:
Patients who received less than six cycles had worse clinical
outcome as compared to those who completed at least six
cycles of treatment. Regarding the optimal dosing, a
randomized trial comparing cisplatin at 40mg/m? weekly
with cisplatin at 75mg/m? every 3 weeks, reported twice as
many delays of therapy with the higher, less frequent
cisplatin administration [16]. On the ground of available
evidence regarding clinical efficacy and acceptable tolerance,
weekly cisplatin at the dose of 40mg/m? is considered the
standard regimen that other agents should be compared to
[171.

Although carboplatin may also serve as an active radio-
sensitizer [18-22] and is less toxic than cisplatin in patients
with renal dysfunction due to ureteral obstruction, efficacy
results from phase -l trials are generally modest and
objective response rates (ORR) are inferior to those reported

with cisplatin [19-23]. Multiple combinations that incorpo-
rated carboplatin have been evaluated, with the combination
of docetaxel with carboplatin exhibiting encouraging results
[20, 21]. The weekly paclitaxel and carboplatin chemo-
radiation regimen has been also proven feasible and active
in phase | trials [22, 23], yet dose-limiting diarrhea makes
this regimen poorly tolerated [24]. Concurrent chemo-
radiation with tegafur-uracil (UFT) and carboplatin showed
no difference in respect to ORR, PFS, 0S and treatment-
related toxicity as compared to carboplatin alone in a
prospective, phase lll trial that recruited 469 patients with
stage IIB-IIIB cervical cancer [25]. Finally, in a case-control
study, the combination of radiotherapy, concurrently with 5-
FU and carboplatin, has been compared to radiation alone
in the same setting: The authors reported similar ORR, DFS
and 0S between the two groups of patients. Acute toxicity,
primarily hematological, was significantly higher in the
cases than in the controls (25% vs. 3%) [26].

Since 5-FU represents a potent radiosensitizer too, a
number of studies have been undertaken to clarify the use
of both agents in combination with pelvic radiotherapy. In a
study by Kim et al. [27], 158 patients with FIGO stage IIB
through IVA disease were assigned to either monthly 5-FU
and cisplatin or weekly cisplatin concurrent with pelvic
radiotherapy and high-dose rate brachytherapy. The res-
ponse rate for each group was 91%. Four-year OS and PFS
rates were 70% and 67%, respectively, with the combination
regimen, while with weekly cisplatin they were 67% and
66%, respectively. The authors concluded that chemo-radia-
tion with weekly cisplatin significantly improved compliance
with treatment and reduced acute hematological toxicity
without affecting response and survival rates compared to
the combination arm. Another trial designed to compare
protracted venous infusion (PVI) of 5-FU with standard
weekly cisplatin and concurrent RT in patients with stage
[IB, llIB, and IVA cervical cancer was prematurely terminated
when a planned interim analysis indicated that the PVI 5-
FU/RT treatment arm had a higher treatment failure rate
(35% higher) and would, most likely, not result in any
improvement in PFS compared with weekly cisplatin/RT
[28]. Yet clinical interest in 5-FU and its combinations is still
active: Recently, in a study that re-evaluated the efficacy of
concurrent chemo-radiation using 5-FU and cisplatin in 57
patients with stage IIB-IVA and bulky IB2-1I1A tumors, an ORR
of 91.5% with a 5-year OS and a 3-year PFS rate of 69.4% and
74.9%, respectively, were reported [29]. In the same context,
another study compared survival outcomes and toxicities
between concurrent chemo-radiotherapy with cisplatin plus
5-FU and cisplatin plus paclitaxel in 93 patients with locally
advanced cervical carcinoma: No significant differences
were found in 5-year DFS or OS between the two treatment
groups. Nevertheless, the cisplatin plus paclitaxel arm was
associated with increased leukopenia, neutropenia and
peripheral neuropathy, but less gastrointestinal toxicity
(nausea) compared to the cisplatin plus 5-FU arm [30].
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Capecitabine, an oral pro-drug of 5-FU, has also been eva-
luated in the same setting with promising results. In a phase
| study of daily capecitabine combined with weekly cisplatin
and radiotherapy, a PFS at 12 months of 69.2%, and at 24
months of 49.2%, with an OS rate of 57.7% at 24 months were
reported [31]. Following these results, a phase Il study
evaluated 60 patients with stage IIB-IIIB disease that received
capecitabine during radiation, followed by six cycles of
capecitabine monotherapy. The ORR was 88%, while the 1-
year PFS and OS rates were 86% and 95%, respectively. At
23 months, 76% of patients were progression-free and
complete response (CR] was maintained in 90% of the 48
patients who originally achieved a CR [32].

In a pilot phase Il study designed to investigate the feasibility,
efficacy, and safety of gemcitabine in combination with
irradiation in 19 chemo-naive patients with FIGO stage IlIB
cervical cancer, a CR was observed among 17 (89.5%) of them
and after a median follow-up time of 19.9 months, all patients
were alive with sixteen of them remaining relapse-free [33].
On these grounds, the gemcitabine-cisplatin combination
was administered concurrently with radiotherapy in a phase
I/ll study resulting in a 97.3% ORR (88.8% were complete
responses). The 3-year RFS and OS rates were estimated to
67% and 72%, respectively [34]. These encouraging results led
to a large randomized, phase Il trial designed to determine
whether the addition of gemcitabine to concurrent cisplatin
chemo-radiotherapy could improve outcome compared with
current standard of care in locally advanced cervical cancer:
Five hundred and fifteen patients with stage IIB-IVA disease
were randomly assigned to either cisplatin and gemcitabine,
weekly for 6 weeks with concurrent external-beam radio-
therapy, followed by brachytherapy and then two adjuvant
cycles of cisplatin plus gemcitabine, (arm AJ or to cisplatin
and concurrent radiotherapy followed by brachytherapy only
at the same doses (arm B). PFS at 3 years was significantly
improved in arm A versus arm B (74.4% versus 65.0%,
respectively; p=0.029), as were overall PFS (hazard ratio
[HR]=0.68; 95% Cl, 0.49 to 0.95; p=0.0227) and OS (HR=0.68;
95% Cl, 0.49 to 0.95; p=0.0224). The authors concluded that
gemcitabine plus cisplatin chemo-radiotherapy followed by
brachytherapy and adjuvant gemcitabine/cisplatin chemo-
therapy improved survival outcomes with increased but
clinically manageable toxicity when compared with standard
treatment [35]. Although these results challenge the current
standard of cisplatin monotherapy, since patients in the
experimental arm also received two cycles of adjuvant
chemotherapy, it is not clear to what extent the survival
benefit observed in the experimental arm is attributable to
the addition of gemcitabine in the chemo-radiation phase or
to the addition of an adjuvant chemotherapy phase itself.

Nedaplatin is a synthetic analog of cisplatin that exhibits less
nephrotoxicity, neurotoxicity and gastrointestinal toxicity.
Weekly nedaplatin concurrently with radiation achieved an
ORR of 90%, a 3-year PFS of 58.7% and an OS of 78.0% in a
pilot phase Il trial [36]. In a following randomized phase I

study nedaplatin-based concurrent chemo-radiotherapy
showed superior clinical efficacy and no statistically signi-
ficant difference in toxicity as compared to radiotherapy alone
[37]. Multiple combinations incorporating nedaplatin have
also been evaluated, mainly in phase | trials. The combina-
tion of paclitaxel and nedaplatin concurrently with radio-
therapy, followed by consolidation treatment with the same
regimen resulted in a CR of 88% and an estimated 2-year
PFS and OS rate of 82% and 93%, respectively [38].

CONCURRENT CHEMO-RADIATION BASED ON NON
PLATINUM-CONTAINING REGIMENS

Among taxanes, paclitaxel has been extensively evaluated
within chemo-radiation regimens. The feasibility of concurrent
radiotherapy and paclitaxel was evaluated in a pilot study with
20 patients (13 new cases, stage IIB-Ill, and 7 with pelvic
recurrences) and complete regression was reported in 63%
[39]. In a subsequent randomized phase Il trial, weekly
cisplatin was compared to weekly paclitaxel as concurrent
chemotherapy with standard RT in patients with stage I1B2-
IVA disease or with post-surgical pelvic recurrence: The
proportion of patients surviving at 2 and 5 years was 78% and
54% for the cisplatin arm and 73% and 43% for the paclitaxel
arm, respectively, thus suggesting that weekly paclitaxel does
not provide any clinical advantage over weekly cisplatin [40].
A multi-agent regimen that included paclitaxel, ifosfamide and
cisplatin (TIP) has been also evaluated in two different settings,
bulky and locally advanced cervical cancer and recurrent-
persistent disease in a total of 38 patients: Eleven women
achieved a clinical CR, 21 had a partial response and only one
patient had progressive disease (PD), accounting for an
impressive ORR of 84.2% [41]. Finally, the combination of
paclitaxel and vinorelbine was associated with significant
hematological toxicity [42].

Mitomycin C is a drug that has been extensively evaluated
in the locally advanced cervical cancer setting. In an earlier
study, 40 patients with stage IB-IVA disease received mito-
mycin C and 5-FU followed by sequential pelvic irradiation: A
complete response rate of 63%, a local control rate of 58%
and a b-year survival rate of 44% were obtained which were
not superior to those achieved with radiation alone [43].
Another larger trial randomized 160 patients with locally
advanced disease to receive either RT alone or RT with
concomitant mitomycin C: The four-year DFS rates for RT
with mitomycin C and RT alone were significantly different
(71% versus 44%) [44]. Using a combination regimen of 5-FU
with mitomycin C and radiotherapy, Ludgate et al suggested
an improvement in pelvic control and in the 3-year survival
rate for the combined modality compared to RT alone (55%
versus 28%) using, however, historical controls with remar-
kably low response rates as a reference [45]. Similar results
were obtained in another study using the same combination
concurrently with RT, although the authors commented that
the regimen failed to control distant metastasis in late-stage
patients [46]. In a pilot trial, 60 women with advanced cervical
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cancer were treated with a combination of external and
intracavitary RT along with one cycle of 5-FU and mitomycin
C and a second cycle of 5-FU and cisplatin. The 5-year 0S
for stage IIB and IlIA-IVA patients was 48% and 39%,
respectively [47]. Christie et al reviewed 177 patients treated
with pelvic radiotherapy for locally advanced disease and
focused on 93 patients who had received chemotherapy with
infusional 5-FU with or without bolus mitomycin C. The
median OS for all patients was 47 months, but was signi-
ficantly higher (87 months) for the combination regimen
group. Rates of PFS and local control were also higher in
the same group, at the cost of substantial toxicity, with 36%
of patients in the combination arm experiencing grade 3 or
4 complications [48]. Finally, in a phase Il trial, women with
FIGO stage IIB-IVA disease who received cisplatin, 5-FU,
mitomycin C and concomitant radiotherapy achieved an ORR
of 82%. All patients developed acute hematological toxicity
and two patients experienced severe late bowel toxicity. The
lack of clinical efficacy improvement compared to historical
controls treated with cisplatin alone and the late bowel
toxicity discouraged further use of that regimen [49].

Topotecan and irinotecan are topoisomerase Il inhibitors that
have been evaluated in combination with RT in locally
advanced cervical cancer. The feasibility of adding weekly
topotecan to cisplatin in 12 patients with stage IB2-IVA disease
receiving pelvic irradiation has been affirmed in a pilot trial
and responses up to 92% were reported [50]. The safety and
feasibility of concurrent radiation therapy and weekly irino-
tecan in patients with locally advanced disease was also
affirmed in two small phase Il trials, showing promising
efficacy and mostly tolerable adverse events [51, 52].
However, further and larger studies will be required in order
to clarify the exact role of camptothecins in combination with
RT in the locally advanced setting of cervical cancer.

NEOADJUVANT CHEMOTHERAPY OR CHEMO-
RADIOTHERAPY

Neoadjuvant or induction chemotherapy has been increa-
singly evaluated in the locally advanced setting in an effort to
optimize local control and, at the same time, to prevent early
systemic dissemination of the disease. Early studies on
neoadjuvant chemotherapy suggested that responders who
underwent surgery may obtain clinical benefit over radio-
therapy alone [53]. In 1990, a phase Il trial was undertaken to
examine the efficacy of neoadjuvant chemotherapy, recruiting
441 patients with stage IB2 to Il cervical cancer who were
randomly allocated to receive either cisplatin-based neo-
adjuvant chemotherapy followed by radical surgery (arm A) or
external-beam RT followed by brachytherapy (arm B): Five-
year DFS rates of 55.4% and 41.3% and 5-year OS rates of
58.9% and 44.5% were observed for arms A and B, respe-
ctively, and these differences were statistically significant
(DFS: p=0.02; 0S: p=0.007) [54]. A subsequent randomized trial
on 106 women with stage IB cervical cancer assigned them
to receive either neoadjuvant chemotherapy or primary sur-

gery alone. The overall clinical response rate after neo-
adjuvant chemotherapy was 84.6%, including complete res-
ponses in 7.7% of patients. Interestingly, surgery revealed
positive lymph nodes in 9.6% of patients in the neoadjuvant
chemotherapy group and in 29.6% of patients in the primary
surgery group (p=0.014). The overall 5-year survival rate was
significantly higher for patients who received neoadjuvant
chemotherapy (84.6%) than for those in the control group
(75.9%) (p=0.0112). Furthermore, the median survival time in
patients with complete or partial response to chemotherapy
was significantly higher than that of patients with stable
disease after chemotherapy (83.3 versus 552 months,
p=0.0049) [55]. Similar results were reported in another study
addressing the same question in patients with bulky stage
IB-IIA disease [56], although these reports were challenged by
a subsequent negative study [57]. The crucial role of lymph
node involvement after neoadjuvant treatment was pointed
out by a retrospective study that compared preoperative
chemo-radiation to neoadjuvant chemotherapy in 127
patients with locally advanced cervical cancer: Metastatic
pelvic lymph node involvement was significantly lower in the
neoadjuvant chemo-radiotherapy group as compared to the
neoadjuvant chemotherapy group (11.5% versus 30.0%,
p=0.009) [58]. The feasibility of post-operative radiotherapy
following either neoadjuvant radiotherapy or neoadjuvant
chemotherapy has been also explored [59].

Neoadjuvant chemotherapy for locally advanced disease
possesses the theoretical disadvantages of a delay of curative
treatment, such as surgical resection, for non-responders, as
well as the development of potentially radio-resistant cancer
cells. A pilot study [62] attempted to overcome these draw-
backs by using a "quick” high-dose chemotherapy scheme
administered over a short period of time before surgery. In
this randomized trial, 142 patients with stage IB2-1IB disease
were assigned to receive either modified neoadjuvant che-
motherapy followed by surgery or primary surgery directly
(control arm): Histopathological findings after surgery showed
that pelvic lymph node metastasis and parametrial infiltration
rates were significantly lower in the neoadjuvant chemo-
therapy group as compared to the primary surgery group
(p=0.025 and 0.038, respectively]. Among patients in the
experimental arm, the lymph node metastasis rate was still
as high as 45.5% in non-responders to neoadjuvant chemo-
therapy, but declined to 16.0% in responders (p=0.008).
Although neoadjuvant chemotherapy was associated with a
marginal survival benefit over surgery alone (p=0.041),
multivariate analysis did not indicate the type of therapeutic
modality as an independent prognostic factor. However,
response to neoadjuvant chemotherapy was an independent
predictor of survival in the same setting (p=0.005) [60]. The
subsequent incorporation of taxanes in the therapeutic
armamentarium led to another randomized trial where
authors tested the hypothesis that neoadjuvant chemo-
therapy with paclitaxel plus platinum may improve clinical
outcomes and spare toxicity from adjuvant radiotherapy in
patients with stage IB2-11A bulky cervical cancer. As expected,
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in the neoadjuvant chemotherapy group, pathological tumor
size was significantly smaller and fewer patients had deep
cervical invasion. Nevertheless, radiotherapy, either alone or
in the form of concurrent chemo-radiation, was administered
to more patients treated with radical surgery alone (82.9%
versus 52.9%, p=0.006). Again, there were no significant
differences in 5-year DFS and OS [61]. Recently published data
[64] regarding long-term follow-up of women with locally
advanced cervical cancer who had received neoadjuvant
chemotherapy supports the previous observations: No
differences were demonstrated regarding DFS and OS (65.4%
versus 53.5% and 70.4% versus 65.9%, respectively) among
288 women with stage IB-IB disease who were randomized
to receive either neoadjuvant cisplatin, vincristine and
bleomycin chemotherapy followed by surgery or exclusive
radiotherapy [62]. Another retrospective study compared the
long-term survival of 476 patients with original stage IB2-11B
disease treated with neoadjuvant chemotherapy followed by
radical hysterectomy to a mixed control group comprising
radical surgery and concurrent radical chemo-radiotherapy:
The analysis indicated that neoadjuvant chemotherapy
improved the long-term DFS and OS as compared to the
control arm and especially compared to the concurrent
chemo-radiotherapy group. Of note, patients receiving paclita-
xel and cisplatin, as neoadjuvant treatment, had a statistically
significant improvement in both 5-year DFS and OS rates
(p<0.001 for both comparisons) [63]. Finally, in a recent
retrospective study, a total of 120 patients with initial stage IB2-
[IB cervical cancer received either 2 cycles of neoadjuvant
chemotherapy with irinotecan plus cisplatin followed by
surgery or were directly operated. After a median follow-up of
30 months, the intra-pelvic recurrence rate of the neoadjuvant
chemotherapy group was significantly lower than that of the
control group (3/60 versus 11/60, p=0.023), while the 2-year
PFS and the 2-year OS did not differ significantly between the
two groups. Multivariate analysis showed that response to
neoadjuvant chemotherapy was once again the only factor
associated with improved survival (p=0.036) [64]. A recently
published Cochrane-base systematic review and meta-
analysis attempted to clarify the landscape by assessing the

Tahle 1.

role of neoadjuvant chemotherapy in women with early or
locally advanced cervical cancer including 6 randomized
controlled trials involving 1,072 women. Exploratory analyses
of pathological response showed a significant decrease in
adverse pathological findings with neoadjuvant chemotherapy
(HR=0.54, 95% ClI=0.39 to 0.73, p<0.0001 for lymph node status;
HR=058, 95% CI=0.41 to 0.82, p=0.002 for parametrial
infiltration) which despite a high level of heterogeneity was
still significant when the random effects model was used [65].
While PFS was significantly improved with neoadjuvant
chemotherapy (HR=0.76, 95% Cl=0.62 to 0.94, p=0.01), no
significant OS benefit was observed (HR=0.85, 95% Cl=0.67 to
1.07, p=0.17). Furthermore, estimates for both local (HR=0.76,
95% Cl=0.49to 1.17, p=0.21) and distant (HR=0.68, 95% Cl=0.41
to 1.13, p=0.13) recurrence only tended to be in favor of
neoadjuvant chemotherapy.

REGIMENS EVALUATED IN THE NEOADJUVANT SETTING

Initial neoadjuvant chemotherapy strategies in locally
advanced cervical cancer involved short-term cisplatin
monotherapy regimens [66]. The triplet chemotherapy
regimen with cisplatin, bleomycin, and methotrexate was
one of the first combinations evaluated, that achieved an
overall response rate of 75.7%, including cases of initially
bulky tumors [67]. Similar response rates were obtained with
other therapeutic combinations, such as cisplatin, vincristine
and bleomycin [68] or cisplatin with bleomycin [69]. The so
called PVB regimen (cisplatin, vinblastine and bleomycin) led
to reduction of tumor size in 93.7% of patients in another
study: Overall 5-year and 10-year PFS rates were 82 and
79.4%, respectively [70]. Besides the previously mentioned
studies a significant number of other phase |l trials have
evaluated numerous doublet and triplet platinum and non-
platinum combinations, implementing among others
bleomycin [71], mitomycin-C [72, 86, 89], vinblastine [73],
pirarubicin [74], ifosfamide [75, 76], vinorelbine [77, 78], 5-
fluoouracil [79, 80, 811, gemcitabine [82], paclitaxel [83, 84, 85,
86], docetaxel [87], irinotecan [66, 88, 89, 90, 911, topotecan [92],
etoposide [93] and epirubicin [94]. The main characteristics
of these trials are summarized in Table 1.

Main phase Il trials of induction chemotherapy in locally advanced cervical cancer.

Trial
Weiner SA et al. [73]

Year
1988

Regimen N
Mitomycin C 2
Vincristine

Bleomycin

Cisplatin

Mitomycin C

Cisplatin 17

Deppe G et al. [74] 1991

FIGO stage ORR% Remarks
Locally 721 Prior to radiotherapy
advanced of curative intent
Prior to radical
B-1IIB 765 hysterectomy or radiotherapy
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Trial
AckiY et al. [75]

Terai Y et al. [76]

Zanetta G et al [77]

Kumar JV et al [78]

Mastroianni et al. [79]
DiVagno G et al. [80]

Etcheverry MG et al. [81]

Mariagrazia D et al. [82]
Shibata K et al [83]
Duenas-Gonzalez A et al. [84]

D'Agostino G et al. [85]

Duenas-Gonzalez A et al. [86]
Benedetti-Panici P et al. [87]
Mori T et al. [88]

Kokawa K et al. [90]
Sugiyama T et al. [91]
Raspagliesi F et al [92]

Ying X et al. [66]

RenY etal [93]

Manci N et al. [94]

Huang X et al. [89]

Bae JH et al [95]

Year
2001

2009

1997

2009

2000

2003

2000

2005

2009

2001

2002

2003

2007

2008

2007

1999

2010

2011

2011

2011

2011

2008

Regimen
Cisplatin
Vinblastine
Peplomycin

Cisplatin
Mitomycin C
Pirarubicin
Cisplatin
Ifosfamide
Paclitaxel
Cisplatin
Ifosfamide
Paclitaxel
Cisplatin
Vinorelbine
Cisplatin
Vinorelbine
Cisplatin
5-fluoouracil
Ifosfamide
Cisplatin
5-fluoouracil
Cisplatin
5-fluoouracil
Cisplatin
Gemcitabine
Cisplatin
Epirubicin
Paclitaxel
Paclitaxel
Carboplatin
Paclitaxel
Cisplatin
Paclitaxel
Carboplatin
Irinotecan
Mitomycin C
Cisplatin
Irinotecan
Cisplatin
Irinotecan
Cisplatin
Irinotecan
Cisplatin
Irinotecan
Cisplatin
Topotecan
Docetaxel
Cisplatin
Cisplatin
Etoposide

FIGO: International Federation of Gynecology and Obstetrics

60

38

5%

8

5

100

25

41

42

43

30

3

23

87

60

52

4o

52

9

FIGO stage
B-IIB

IIB-IVA

1B2-IVA

B-IVA

B-IVA
B-IVA

IB2-111B

B-IVA
1B2-IVA
IB2-111B

1B2-IVA

IB2-111B
IVA
1B2-IVA
B-IVA
IB2-111B
B-IVA
IB2-11B
B-IVA
IB2-111B
IB2-11B

B-IIB

ORR%
86

9.7

34

875

90

85

85

9%

9%

9%

785

9%

67

87

85.7

78

732

65

788

895

86.5

9.7

Remarks
84% 5-year overall survival

Neoadjuvant intra-arterial
chemotherapy

Retrospective cohort

81% were submitted to
radical surgery

Prior to radical hysterectomy
or radiotherapy

Concurrent radiotherapy

Concurrent radiotherapy. Cisplatin admi-
nistered intra-arterially or intravenously
23 patients underwent

radical surgery

76.2% of patients underwent

radical surgery

Adjuvant radiation concurrent

with 6-weekly doses of cisplatin

Weekly schedule of
neoadjuvant chemotherapy
Median survival: 44 months

L-year survival: 87%

Retrospective cohort
2-year survival: 81%
Retrospective cohort

b-year survival: 88.1%
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EVALUATION OF RESPONSE TO NEOADJUVANT
THERAPY AND CLINICAL BENEFIT

Multiple clinical and biological parameters have been
evaluated in patients with locally advanced cervical cancer in
an effort to consistently and reproducibly predict response to
neoadjuvant chemotherapy. In one of several studies which
evaluated neoadjuvant chemotherapy containing cisplatin,
bleomycin plus/minus methotrexate followed by radical
hysterectomy in 130 patients with stage IB2-Ill cervical cancer,
logistic regression analysis demonstrated that FIGO stage,
cervical tumor size, parametrial involvement and histological
type are highly predictive of response and clinical benefit from
neoadjuvant chemotherapy: The 10-year survival estimates
were 91%, 80% and 34.5% for stages IB2-1IA, 1IB and Il
respectively (p<0.001). The 10-year DFS estimates were 91%
and 44% for stage I1B2-11B and Ill, respectively (p<0.001) [95]. In
a similar manner, a second study among 75 patients with
stage IB-Ill disease who had received three courses of
neoadjuvant chemotherapy including cisplatin, bleomycin and
methotrexate showed significantly lower response rates in
patients with tumor size >5cm in diameter and bilateral
parametrial involvement to the pelvic side wall. Patients
achieving CR or PR had a significantly improved 3-year
survival rate compared with those who did not. Pathological
parametrial involvement and cervical infiltration >5mm were
found to be significant predictors of recurrence. A 3-year DFS
rate of 89%, 73%, and 43% for stages IB-IIA, 1IB and I,
respectively, was also reported. Of note, among the operated
patients these rates increased to 100%, 81% and 66% for stages
IB-1IA, 1IB and Ill, respectively [96].

Hemoglobin levels have also been suggested to correlate with
response to neoadjuvant chemotherapy: In a relevant study
[99] that evaluated 73 patients with cervical cancer stage IB2-
[IB who received platinum-based neoadjuvant chemotherapy
followed by radical hysterectomy, multivariate analysis pro-
jected hemoglobin levels as the most powerful prognosticator
of response to neoadjuvant treatment. In particular, patients
with a pretreatment hemoglobin level >12mg/dl had signi-
ficantly longer survival compared to patients with a lower
hemoglobin level at diagnosis (p=0.008) [97]. In addition to
laboratory measurements, the importance of pathological
response characteristics was emphasized in a study that
evaluated four different cohorts of patients with locally advan-
ced cervical carcinoma (stages IB2-111B) who were included in
prospective phase Il protocols of neoadjuvant chemotherapy
with: 1] cisplatin and gemcitabine, 2] oxaliplatin and gemci-
tabine, 3) carboplatin and paclitaxel and 4) chemo-radiation
with cisplatin or cisplatin and gemcitabine followed in all cases
by radical hysterectomy [100]: One hundred and fifty three
patients treated within these trials were analyzed to show that
pathological response was the only factor predicting relapse,
since only 6.6% of patients with pathological complete
response (PCR) as compared with 26.8% of patients with viable
tumor, relapsed (p=0.001). OS rate was 98.3% in patients
achieving a pCR versus 83% for patients with remnant viable

tumor (p=0.009) [98]. A smaller French study suggested as
important predictive factors of decreased sensitivity to neo-
adjuvant chemo-radiotherapy the menopausal status, para-
metrial invasion, lymphovascular space invasion and muci-
nous histological subtype [99]. Finally, as platinum-based
neoadjuvant chemotherapy is widely administered in that
setting, the enzyme excision repair cross complement 1
(ERCC1) immunohistochemical negativity was recognized as
an independent predictor for responsiveness to neoadjuvant
platinum-based chemotherapy (p=0.021) [100].

The identification of patients with persistent nodal involvement
after chemotherapy is crucial for patient prognosis in the
neoadjuvant setting [101]. The use of computed tomography
(CT) scan or magnetic resonance imaging (MRI) demonstrates
a relative sensitivity in the detection of locoregional lymph
node involvement. Positron emission tomography (PET) scan
seems to have superior sensitivity, especially in the detection
of paraaortic lymph nodes [102]. The false-negative rate and
negative predictive values of PET-CT imaging for pelvic nodal
involvement were 13% and 87%, respectively, in another study
that evaluated the histological results of pelvic lymphade-
nectomy in 16 patients treated for early-stage cervical cancer
who had no nodal uptake on '8F-fluorodeoxyglucose (FDG)
PET [103]. The prognostic significance of the maximum
standardized uptake value [SUV(max]] of FDG as measured by
PET was assessed in pelvic lymph nodes of 83 patients with
stages IB1 to llIB cervical cancer: The SUV(max] for the most
FDG-avid pelvic lymph nodes was found to be correlated with
an increased risk of persistent disease after treatment
(p=0.0025), specifically within the pelvic lymph node region
(p=0.0003) and also to be predictive of an increased risk of ever
developing pelvic disease recurrence (p=0.0035) [106].
Patients with a higher SUV(max] for the most FDG-avid pelvic
lymph node were found to have significantly worse disease-
specific (p=0.023) and 0OS (p=0.038). The authors concluded
that SUV(max] for the most FDG-avid pelvic lymph node may
be used as a prognostic biomarker, able to predict treatment
response, pelvic recurrence risk, and disease-specific survival
in patients with cervical cancer [104]. The same group of
investigators demonstrated that nodal involvement detected
by FDG-PET in cervical cancer relates to clinical stage, is
comparable to historical data, and stratifies patient recurrence
and survival outcomes. Of note, the hazard for disease
recurrence increases incrementally based on the most distant
level of nodal disease: Pelvic 2.40 (95% Cl, 1.63 to 3.52), para-
aortic 5.88 (95% Cl, 3.80 to 9.09), and supraclavicular 30.27 (95%
Cl 16.56 to 55.34) [105]. Finally, Doppler vascularity index has
been examined as a prognostic index to neoadjuvant
chemotherapy in cervical cancer [106].

On the other hand, surgical laparotomy staging (compared
with radiographic exclusion) of positive paraaortic lymph
nodes in patients with cervical cancer who received chemo-
radiation has been validated in a trial [109] that re-evaluated
555 patients who participated in one of the following three
phase Il GOG trials: GOG 85, GOG 120 and GOG 165. Patients
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who had negative lymph node status as determined by
surgical sampling (mandatory in GOG 85 and GOG 120 and
optional in GOG 165) were compared to patients who had
negative lymph node status determined exclusively
radiographically (GOG 165). In multivariate analysis, the ra-
diographically determined group was independently
associated with a poorer prognosis compared with the
surgical sampling group (for disease progression: HR=1.35,
95% CI, 1.01-1.81; for death: HR=1.46, 95% CI 1.08-1.99] [107].

Of note, the timing and dose intensity of cisplatin-based neo-
adjuvant chemotherapy appeared to have an important
impact on whether or not it benefits women with locally
advanced cervical cancer according to a systematic review
and individual patient data meta-analysis [108] designed to
assess the effect of neoadjuvant chemotherapy in two
settings: In the first one, neoadjuvant chemotherapy followed
by radical radiotherapy was compared with radiotherapy
alone, using individual data from 18 trials including 2,074
patients. A marginal survival benefit was suggested only in
trials using intensive chemotherapy regimens (cycle lengths
of 14 days or shorter). In the second setting, neoadjuvant
chemotherapy followed by surgery was compared with
radical radiotherapy alone, combining individual data from 5
trials including 872 patients. The results indicated a significant
reduction in the risk of death with neoadjuvant chemo-
therapy (HR=0.65, 95% Cl=0.53-0.80, p=0.0004), but there
were some inequalities between the trials with respect to
their design and reporting of the results.

TOXICITY CONSIDERATIONS

Improvements in efficacy have been accomplished by the
adoption of multiple and more intensive chemotherapy
regimens, yet the median duration of remission in these
studies is up to 4-5 months, and they are associated with
significant grade 3/4 toxicities. Toxicity is a major concern for
women with cervical cancer who are often elderly with poor
performance status and considerable co-morbidities. Prior
radiotherapy is common in this population and may
compromise bone marrow reserves and also renal function
through obstruction of ureters. Drug-related toxicities are
arguably even more significant in the palliative setting.

Patients with cervical cancer are often not suitable candidates
for cisplatin chemotherapy. Peripheral neuropathy is usually
not significant as the majority of combinations use doses of
cisplatin up to 50mg/m?. Carboplatin-related myelosuppres-
sion is @ major concern in previously irradiated patients.
Overall, the use of various chemotherapeutic combinations
with different toxicity profiles is associated with a broad
spectrum of adverse events in a group of patients that is
already frail, bears substantial co-morbidities and is usually
elderly. Intensification of chemotherapy with the use of
platinum-based triplets and combined administration of
agents that share common toxicities (e.g., peripheral neuro-
toxicity by both cisplatin and paclitaxel) further complicate the
situation. The incorporation of molecular targeted agents in

modern therapeutic schedules, despite the theoretical
“selective” targeting of these agents, has added a whole new
spectrum of treatment-related toxicities, including skin
reactions, thrombosis, metabolic disorders, hypertension and
diarrhea, which, in their severe forms, can be quite debi-
litating. For these reasons, therapeutic strategy should be
individualized and adapted to the specific morbidity profile of
each patient. Efforts should be made to combine chemo-
therapeutic agents that do not share common toxicities and
do not oppose the medical history of the patient.

PROGNOSTIC AND PREDICTIVE MARKERS IN
ADVANCED CERVICAL CANCER

Although several prognostic models that include age,
serum squamous cell carcinoma (SCC) antigen, tumor size,
hydronephrosis, pelvic structures invasion and lymph node
metastasis were developed for predicting overall survivalin
the locally advanced setting of cervical cancer, in metastatic
disease efforts are directed at biological cell-markers and
markers involved in EGFR signaling and angiogenesis.
Implication of such markers in prognosis could also
facilitate modern therapeutic research.

In the only analysis of three phase Ill GOG studies of cisplatin
monotherapy versus combinations [109], that evaluated
prognostic factors for predictive modeling among 428
patients, multivariate analysis identified age, African-
American race, ECOG PS more than zero, pelvic disease, use
of prior radiosensitizer and recurrence interval less than 1
year as independent prognostic factors for poor response (all
parameters) and increased risk of death (except for age and
race). When patients were classified according to those
variables, those with 4-5 risk factors were estimated to have
a response rate of only 13% and a median progression free
and overall survival of 28 months and 55 months
respectively. The authors concluded that the latter group
should be considered for non-cisplatin chemotherapy or
investigational trials [109]. Diagnosis at age of at least 65
years has been correlated with suboptimal cervical cancer
screening pattern and poor survival in a retrospective
analysis of cervical cancer patients [110]. In another study
that recruited 44 patients with advanced cervical cancer and
10 controls in order to determine the prognostic value of
various biologic markers of tumor angiogenesis, univariate
analysis demonstrated that tumor response was predicted
by the tumor size, the expression of MRNA VEGFR2 levels
and the patient’'s age [111]. Additionally, from in vitro models,
high Bmi-1 expression in cervical cancer was significantly
correlated with poor tumor differentiation, advanced stage,
positive lymph node metastasis and shorter survival,
identifying thus high Bmi-1 expression in both univariate and
multivariate analysis as an independent prognostic factor
[112]. From a recent systematic review of the prognostic and
predictive significance of cell biological markers in advanced
disease that comprised 42 relevant studies, cyclooxygenase-
2, serum SCC antigen levels and markers involved in EGFR
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signaling (EGFR and HER2), angiogenesis and hypoxia
(carbonic anhydrase 9 and hypoxia inducible factor 1a) were
also associated with poor prognosis [113]. Finally,
pretreatment levels of antioxidant-oxidant parameters such
as lipid peroxide [114] and type-1 cytokines (IL-1, [FNy) [115]
and the extent of their change during treatment have been
attributed a predictive significance as far as the therapeutic
response to neoadjuvant chemo-radiation is concerned.
Nevertheless, apart from the well established clinicopatho-
logical parameters mentioned above, no biological marker
has been able to reliably and reproducibly predict response to
treatment and, therefore, no such marker has been
implemented in clinical practice to date.

FUTURE DIRECTIONS

Over the past four decades, systemic treatment of advanced
cervical cancer has evolved from cisplatin monotherapy to
sophisticated combination regimens of platinum-based or
non-platinum-based doublets and triplets that may also
incorporate biological agents. It seems that cisplatin-based
doublets have reached a therapeutic plateau in terms of
efficacy and effect on progression-free and overall survival.
Therefore, the need for more effective doublet or even triplet
combinations implementing molecular targeted agents in an
effort to increase anti-tumor activity, while maintaining toxicity

in acceptable levels, is expected to drive scientific efforts in the
future. Accumulating data from preclinical studies is
increasingly providing clinicians with potent therapeutic
targets that are already being evaluated in early-phase clinical
trials. Moreover, high throughput whole genome analysis has
been recently implemented in the field of cervical cancer
research in an effort to identify either genes associated with
propensity for metastasis and disease progression [116], or
microRNA (miRNA)-based signatures for the prediction of
cervical cancer survival [117]. A critical field of intensive
research will also be the identification of robust predictive
makers for tumor response to chemotherapy or biological
therapy that could reliably guide the clinician to select the most
appropriate treatment for each individual subject. Such an
approach, which is currently hindered by the lack of potent
biomarkers, would enable the delivery of the optimal, i.e. the
most active therapeutic regimen, and at the same time,
obviate unnecessary toxicity from inactive drugs in the specific
setting. A number of studies of translational research are
addressing these issues and answers to these questions are
highly anticipated in the near future.
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Recent developments in non-Hodgkin
lymphoma (NHL) treatment
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ABSTRACT

The use of therapeutic monoclonal antibodies in the treatment of malignant diseases has
evolved into a promising approach over the past decade. The treatment of non-Hodgkin
lymphoma has changed dramatically since the introduction of rituximab, a monoclonal antibody
that binds to the B-cell transmembrane protein CD20 and causes lysis of the lymphoma cells.
Since then, a number of additional antibodies have been tested against other B-cell targets,
resulting in variable efficacies. The goal of these newer agents is to achieve similar or better
response rates as seen with rituximab and perhaps demonstrate activity in rituximab-
refractory disease. The success of anti-CD20 therapy in B-cell lymphoma is prompting
investigators to search for a similarly efficacious monoclonal antibody in T-cell lymphoma and
clinical trials with a new anti-CD30 agent are hopeful in anaplastic CD30 positive T-NHL. Among
new agents, proteasome inhibitors and immunomodulatory drugs seem to play a pivotal role
in the regulation of several cell pathways involved in the development of lymphomas and the
antitumor activity of these agents may improve complete remission rates with less toxic
regimens.

Key words: lymphoma; treatment; immunotherapy; radioimmunotherapy; monoclonal
antibodies; anti-CD20; rituximab.

among the most chemotherapy-responsive
human malignancies. The recent introduction
of new biological modalities, such as mono-
clonal antibodies, revolutionized treatment
policies and improved clinical outcomes,
mainly complete response (CR] rates. How-
ever, NHLs continue to rank as a prominent
cause of cancer-related mortality, as in certain
clinical and biological settings the improve-
ment of overall survival (OS] rates was dispi-
ritingly modest [1, 2].

The complexity of NHL therapeutics is mainly
ascribed to the disease’s pronounced hete-
rogeneity, be that clinical or histological, as well

Abbreviations

NHL, non-Hodgkin lymphoma; PTCL, peripheral
T-cell ymphoma; ALCL, anaplastic large-cell
lymphoma; MCL, mantle cell lymphoma; DLCL,
diffuse large-cell lymphoma; mAb, monoclonal
antibody; RIT, radioimmunotherapy; HDACs,
inhibitors of histone deacetylases; IMiDs,
immunomodulatory drugs; ADCC, antibody-
dependent cellular cytotoxicity; CDC,
complement-dependent cytotoxicity; CR,
complete response; 0S, overall survival; PFS,
progression-free survival; FDA, Food and Drug

Administration; SEER, Surveillance Epidemiology
and End Results.

INTRODUCTION

Non-Hodgkin lymphomas (NHLs] are
malignant diseases originating from clonal
transformation of B- or T-cells, at various
stages of maturation. The traditional imple-
mentation of empiric combination chemothe-
rapy, the golden-standard treatment appro-
ach for NHLs for decades, designated NHLs

as biological or molecular. The unprece-
dented success of the anti-CD20 monoclonal
antibody (mAb) Rituximab in the treatment of
NHLs ushered in an increasing exploration of
therapies focusing on the biological chara-
cteristics of the lymphomatous clone and
clone-host interactions. Reviewing recent
available data, this article discusses the current
status of targeted therapeutic approaches in
NHLs concerning monoclonal antibodies and
provides some comments that may be of use
for the practicing clinician.
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TARGETED MONOCLONAL ANTIBODIES

Major advances in antibody-mediated immunotherapy
emerged in 1975 when mAb production was substantially
developed, making it feasible to produce large quantities of
antibodies directed against specific antigenic cellular targets.
The first cancer therapeutic Abs of animal origin were
subsequently replaced by hybrids composed of primate
antibody regions linked with a human backbone. Being
potent inducers of human effector functions, such as
antibody-dependent cellular toxicity (ADCC) and complement
dependent cytotoxicity (CDC] these genetically engineered
Abs, referred to as chimeric or humanized, showed
enhanced anti-tumor efficacy as well as a significantly lower
incidence of adverse immune reaction compared to cross-
species Abs. In 1997, the FDA approved the first anti-CD20
mAb, Rituximab (MabThera®), for the treatment of relapsed
CD20+ B-cell NHL. Since then, several mAbs targeting
surface antigens and receptors have been developed and
tested, both clinically and pre-clinically, with varying success,
whilst three naked (Rituximab, Ofatumumab and
Alemtuzumab) and two radioimmune mAbs (Plbritumnomab
tiuxetan and ¥'l-Tositumomab) have been approved by the
FDA for the treatment of B-cell lymphoid malignancies [1, 2].

B-cell lineage-specific antigens

The pan-B-cell marker CD20 constitutes an ideal target for
mAb anti-lymphoma therapy as it is exclusively expressed on
benign and malignant B-cells, with minor modulation during
B-cell differentiation and insignificant secretion in circulation.
The cytotoxic activity of mAbs directed against CD20 positive
cells is thought to be based on ADCC activity via natural killer
responses, or CDC which results in the formation of the
membrane attack complex and subsequent cell lysis, or by
the induction of cell signaling followed by apoptosis.

The first-generation anti-CD20 recombinant humanized mAb
Rituximab is an IgG1 chimeric antibody containing murine
light- and heavy-chain variable region sequences and human
constant region sequences [3]. Rituximab made a large
impact on treatment of both indolent and diffuse B-cell NHLs.
Recent data from the Surveillance Epidemiology and End
Results (SEER) database and retrospective analysis of clinical
trials in indolent NHL suggest an improved OS with the use of
Rituximab, although 50% of patients with relapsed or
refractory follicular NHL do not respond to initial therapy with
Rituximab and close to 60% of patients who were previously
treated with Rituximab no longer benefit from retreatment. A
series of phase Il and lll studies have assessed the efficacy
and safety of Rituximab monotherapy in relapsed/refractory
indolent NHL. Objective responses ranged between 21% and
63%, with only a minority showing CR [4]. When compared to
studies using Rituximab as monotherapy, combination
schemes with Rituximab and chemotherapy in pretreated
patients with follicular NHL was associated with improved OR
and CR rates; yet most patients were not cured, experiencing
relapses after a median of 4 years [5, 6]. By virtue of its low

toxicity profile, the possible benefits of various schemes of
Rituximab maintenance were investigated. A recent meta-
analysis of follicular NHL trials comparing Rituximab
maintenance with no maintenance showed that patients with
refractory or relapsed disease treated with Rituximab
maintenance had improved 0S, whereas previously
untreated patients had not survival benefit. This meta-analysis
further supported the use of Rituximab maintenance in the
standard of care for relapsed or refractory follicular NHL [7].

Taking into consideration the fact that toxicity profiles of
chemotherapy and Rituximab do not overlap and Rituximab
is able to sensitize lymphoma cells to chemotherapy, a
variety of chemo-immunotherapy combinations have been
used in the primary treatment of low-grade lymphomas at
advanced stage and high-grade lymphomas. Several
randomized, phase lll trials of patients with advanced stage
indolent lymphoma showed improved CR and EFS rates in
patients treated with Rituximab combined with various
chemotherapeutic schemes. Although numerous data
underline that the concept of concurrent Rituximab-chemo-
therapy application should be followed in order to achieve
the ultimate treatment outcome, there is not explicit infor-
mation yet to answer the crucial question of whether
combined immune-chemotherapy also prolongs the 0S of
patients with advanced indolent lymphoma.

Over the past few years, new generations of anti-CD20 mAbs
have been developed aiming at biological and clinical super-
iority over Rituximab. Second generation mAbs, Ofatumumab
(Arzerra®), Veltuzumab and Ocrelizumab, are humanized or
fully human, but with an unmodified Fc region. Ofatumumab
targets a different small-loop epitope of CD20 compared with
Rituximab; its close binding proximity to the B-cell membrane
results in highly efficient complement membrane-deposition,
with minimum systemic release of activated complement
components. Recent laboratory studies confirmed that Ofa-
tumumab is more effective than Rituximab in inducing CDC
and cell killing. Ofatumumab monotherapy of heavily
pretreated or chemotherapy refractory follicular NHL patients
resulted in a 10% overall response rates (ORR), with stable
disease being observed in 50% of treated patients. Of note, 22%
ORR was recorded in patients who were refractory to prior
Rituximab monotherapy [8, 9, 10, 11].

CD52 is a glycosylphosphatidylinositol anchored low mole-
cular weight glycoprotein expressed on the surface of B and
T lymphocytes, natural killer (NK) cells, monocytes, macro-
phages, and some dendritic cells. Alemtuzumab (Campath®)
is a humanized monoclonal antibody that recognizes the
CD52 antigen. It has demonstrated significant activity against
a number of B-cell malignancies, particularly in refractory
and relapsed chronic lymphocytic leukemia and, in addition,
it shows interesting activity in T-cell lymphomas [12, 13].
Alemtuzumab has been incorporated in first-line chemo-
therapy treatment protocols [6, 14], however the association
with increased risk of opportunistic infections makes it
unattractive in clinical settings [12-14].
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The clinical success of Rituximab expanded research of
other potential targets in the area of mAbs, including CD22,
CD19 and CD80 antigens. Epratuzumab, Blinatumomab and
Galiximab are the perspective mAbs to the previous targets
and preliminary results about their efficacy and toxicity
profile are available [1].

Radioimmunotherapy (RIT) is a safe, effective and signi-
ficantly underutilized therapy for patients with B-NHL.
Multiple studies have demonstrated the efficacy of Y-
[britumomab tiuxetan and *'l-tositumomab in the setting of
relapsed/refractory indolent B-NHL. However, to date no
comparative study has shown an advantage in 0S. Y-
Ibritumomab (Zevalin®) has been approved for the frontline
treatment of follicular B-NHL in patients responding to
induction chemotherapy and several trials are performed
using °Y-lbritumomab in patients with high-grade NHL as
a consolidation treatment or added to reduced-intensity
allogeneic stem-cell transplantation regimens. '*'l-tositu-
momab (Bexxar®) has been approved for patients with
follicular B-NHL, with or without transformation, with
disease refractory to Rituximab, relapsing following
chemotherapy [15, 16]. RIT with ®¥'I-Rituximab is much more
effective than Rituximab alone, and the overall response rate
is at least as good as that of Rituximab-chemotherapy
regimens, without the associated toxicity [17].

T-cell lineage-specific antigens

T-cell neoplasms, such as adult T-cell leukemia/lymphoma
(ATL) and peripheral T-cell lymphoma, are particularly
aggressive and, despite novel combination chemotherapy
regimens, still have extremely poor prognoses. There is an
unmet medical need for novel therapies and the anti-
chemokine CCR4 receptor antibody Mogamulizumab
(Poteligeo®) may offer such an option for the treatment of
ATL. Mogamulizumab is a humanized antibody, with a
defucosylated Fc region, which enhances antibody-de-
pendent cellular cytotoxicity. As a result, Mogamulizumab
demonstrates potent antitumor activity at much lower doses
than other therapeutic monoclonal antibodies [18].

The antigen CD30 is overexpressed in Hodgkin lymphomas
and some NHLs like anaplastic large-cell lymphomas and
adult T-cell lymphomas, which makes it a suitable target for
antibody-based therapies. Brentuximab vedotin (Adcetris®)
is a chimeric anti-CD30 antibody conjugated via a protease-
cleavable linker to the potent anti-microtubule agent
monomethyl auristatin E (MMAE). Following binding to CD30,
brentuximab vedotin is rapidly internalized and transported
to lysosomes where MMAE is released and binds to tubulin,
leading to cell cycle arrest and apoptosis [19]. In anaplastic
large-cell lymphoma, a phase Il trial with 58 patients led to
an ORR of 86% with a median duration of 12.6 months [20].

Other targets such as CD45 antibodies are under investi-

gation and preliminary results show in vitroand (n vivo lytic
activity against primary cells and cell lines derived from NK

and T-NHLs. Hematopoietic toxicity seems to be the most
important adverse event which could be used as an adjunct
to the conditioning regimen for allogeneic stem cell
transplantation in CD-45 positive NK and T-NHLs [21].

IMMUNOMODULATORY DRUGS

Lenalidomide (Revlimid®) is a thalidomide analogue with
anti-angiogenic, anti-tumorigenic, and immunomodulating
activity. The mechanism of action that mediates the
immunomodulatory function is poorly understood; the de-
sign of effective therapeutic combinations with Lenalido-
mide is dependent on our understanding of the immu-
nomodulatory potentials of the drug, its microenvironmental
interactions within lymphomatogenous niches as well as its
specific bioactivity [22].

Recently, Lenalidomide has been studied in patients with
various histological subtypes of B-NHLs, both in low and
high grades. Multiple trials that enrolled patients who had
failed more than two prior systemic therapies and received
salvage treatment with Lenalidomide monotherapy,
resulted to ORR 35%, with 13% CR. Noticeably, responses
were also observed in aggressive histological subtypes, with
MCL and advanced-grade follicular types showing res-
ponses of about 42%, with an estimated median response
duration of 6.2 months [23].

INHIBITORS OF SPECIFIC MOLECULAR PATHWAYS

Suppression of proteasome function with the first-in-class
small molecule inhibitor Bortezomib (Velcade®) is a rational
therapeutic strategy against several hematological mali-
gnancies, including NHLs and may enhance the activity of
chemo-immunotherapy [24]. Assessment of patients with
DLBCL and MCL treated with R-CHOP plus bortezomib
showed ORR 100% with 86% CR, 2-year OS of 70% and ORR
was 91% with 72% CR, and 2-year 0S 86% respectively [25].

Targeting the mTOR pathway offers a new approach to anti-
lymphoma treatment. mTOR inhibitors have been deve-
loped and used in MCL and clinical trials in other high-grade
lymphomas are as well ongoing. Temsirolimus (Torisel®)
has been approved in treating relapsed or refractory MCL
with ORR 38% in a phase Il clinical trial [26].

Another promising approach towards drugs that modulate
epigenetic processes has been seen in the development of
inhibitors of histone deacetylases (HDACs) which regulate
histone acetylation in nucleosomes. Vorinostat (Zolinza®)
and Romidepsin (Istodax®) have been approved for treating
cutaneous T-cell lymphoma (CTCL) with progressive,
persistent or recurrent disease and are shown to reach
response rates at 30% [27].

DISCUSSION

New therapies alone and in combination with old therapies
have demonstrated an improvement in NHL outcomes.
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Nevertheless, new treatment modalities with improved
toxicity profile and even better responses are needed.
Although Rituximab has revolutionized the treatment of
NHLs, still many patients relapse or remain refractory. This
has initiated intense research to develop more potent anti-
CD20 antibodies.

Clinical advantages of second generation anti-CD20 mAbs
and of other lymphoma targets should be proven by well-
designed clinical trials in Rituximab-refractory patients. Even
though CD20 expression is an eminent feature of specific B-
NHLs, many patients fail to respond or become resistant to
anti-CD20 mAbs, indicating that beyond CD20 expression
other biological, host or lymphoma factors modulate
responsiveness Nevertheless, the fact that third-generation
mAbs, such as PRO131921, AME-133v and GA-101, are
currently being developed proves that CD20 remains
unchallenged as a mAb target in NHL therapeutics [1, 2, 10].

Except for monotherapy with mAbs or combined immuno-
therapy-chemotherapy, RIT with anti-CD20 mAbs demon-
strated excellent clinical efficacy in B-NHL, mostly follicular
NHL. However, due to the complexity of delivery compared
with naked antibodies, and concerns about late toxicities, it is

difficult for the clinical community to integrate it in standard
chemotherapy regimens [12-14].

Antibodies targeting antigens other than CD20 have shown
less encouraging clinical efficacy. However, other new-
generation antigens are under clinical investigation
demonstrating substantial clinical efficacy in phase I/l trials
and arousing hopes for an improved outcome in Rituximab-
refractory NHL.

Targeting molecular pathways is another promising
treatment option and new drugs have essentially been
evaluated in patients with recurrent disease or refractory to
first-line regimens. Among new agents, bortezomib seems
to play a pivotal role in the regulation of several cell
pathways involved in the development of lymphomas and
HDAC inhibitors will likely be incorporated into combinations
of targeted therapies, both in the upfront and relapsed
disease setting. The molecular basis of their antitumor
activity is an area of vigorous study, which will hopefully lead
to further improvements in the near future.
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Metastatic renal cell cancer: what is the sequential
treatment for long-term clinical benefit?

Vasiliki Bozionelou', Stylianos Kakolyris?

ABSTRACT

Renal cell carcinoma (RCC) accounts for 2-3% of all adult malignancies. Metastatic RCC (mRCC)
has a poor prognosis and is largely resistant to chemotherapy. Until recently, systemic
treatment was limited to cytokine therapy, associated with low rates of response and high
rates of toxicity. In the past 6 years, treatment options have expanded with specific molecular-
targeted therapies directed at the VEGF and the mTOR signaling pathways. On this basis,
sequential treatment with targeted agents has become the actual standard of care. However,
the optimum sequencing approach to maximize long-term clinical benefit remains still under
investigation. In the first-line setting, treatment with a VEGFr-TKI is recommended for most
patients. ESMO guidelines indicate sunitinib, bevacizumab + INF-a and pazopanib as the most
efficacious treatments for favourable/intermediate-risk patients, whereas temsirolimus is
recommended for poor-risk patients. However, most mRCC patients eventually develop
resistance to these agents. At that stage, clinicians face the important question of which is the
optimum treatment sequencing to overcome resistance to first-line agents. According to ESMO
guidelines, both the mTOR inhibitor everolimus and the VEGFR inhibitor axitinib are
recommended second-line treatment options following VEGFR inhibitors. However, there is no
evidence that a change in mechanism of action following anti-angiogenic targeted agents
would result in better outcomes compared with maintaining VEGFR inhibition in the second-
line setting. Available data support both TKI to TKI and TKI to mTOR sequencing. Until data
from ongoing trials are available, clinicians should take into account patient, disease
characteristics and drug toxicity profile to make treatment decisions.
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INTRODUCTION

Renal cell carcinoma (RCC) accounts for 2-3%
of all adult malignancies, representing the
seventh most common cancer in men and
the ninth most commmon cancer in women [1].
RCC is diagnosed in about 170,000 people
worldwide annually, resulting in 72,000 deaths
[2]. Many patients present with advanced or
unresectable disease, and up to 30% of
patients who have initially localized disease
will eventually relapse [3]. Metastatic RCC
(mRCC) has a poor prognosis, with an
estimated 5-year relative survival of 11%
among those with distant metastases in the
USA over the period 2001 to 2007 [4].

Until recently, systemic treatment was limited
to cytokine therapy with eitherinterleukin (IL)-
2 or interferon (INF)-a, because mRCC is
largely resistant to chemotherapy [5]. Cyto-
kine treatment was based on the rationale
that immune system stimulation Kills cancer

cells. However, in patients with mRCC, cyto-
kine therapy is associated with low rates of
response and high rates of toxicity in the first-
line setting [5]. In the second-line setting (in
patients who have progressed on one cyto-
kine), even fewer responses are observed
while toxicity remains similar to that of first-
line use [6]. Consequently, new therapies we-
re needed to improve outcomes in patients
with mRCC.

RCC is a highly vascularized tumor, in which
pro-angiogenic mechanisms are mostly trig-
gered through the inactivation of the von
Hippel Lindau (VHL] gene [1]. The VHL gene is
inactivated in >75% of the cases of clear cell
RCC, either by deletion or promoter methy-
lation. This leads to a defective VHL protein
and activation of hypoxia inducible factors
(HIFs), which translocate to the nucleus and
activate transcription of many pro-angiogenic
factors, including vascular endothelial growth
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factor (VEGF), platelet-derived growth factor (PDGF) and
transforming growth factor alpha (TGF-a). VEGF has a
dominant role in the angiogenic process; binding of VEGF to
VEGFR2 activates upregulation of molecules involved in
mediating proliferation, migration and survival of endothelial
cells and promoting vascular permeability. Therefore,
inhibition of angiogenesis represents a principal target of
mRCC therapy.

Mammalian target of rapamycin (mTOR] is a serine/threonine
kinase that plays a critical role in regulating cellular processes
that control growth, proliferation, motility and angiogenesis
[71. mTOR is regulated by both the phosphoinositol-3-kinase
(PI-3K)/Akt pathway and the mitogen-activated protein kinase
(MAPK) pathway. The mTOR complexes have a critical role
in orchestrating changes in cell growth and metabolism in
response to a wide variety of inputs including nutrient
availability, growth factor levels, cellular energy alterations
and stress.

As information regarding aberrant activities of signal
transduction pathways in RCC became available, specific
molecular-targeted therapies were identified, directed at the
VEGF and the mammalian target of rapamycin (mTOR)
signaling pathways, as both VEGF and mTOR activities were
shown to be involved in the pathogenesis of mMRCC [8].

In the past 6 years, treatment options have expanded consi-
derably for patients with mRCC, with the approval of seven
new molecules for use in the Tst and 2nd-line setting since
2006. These molecules, targeting either the VEGF or the
mTOR pathway, have been evaluated in several randomized
phase lll clinical trials and have significantly improved
progression-free survival (PFS) as well as overall survival
(OS] for patients with mRCC compared with placebo or with
the previous standard of care, immunotherapy [?-16]. On
this basis, many patients with mRCC will be candidates for
multiple lines of treatment. However, the optimum sequen-
cing approach in order to expose patients to as many agents
as possible and maximize long-term clinical benefit still
remains under investigation.

FIRST-LINE TREATMENT

A wealth of randomized clinical trials investigating the
efficacy of targeted agents in the last few years has provided
the basis for the creation of first-line treatment algorithms
[10-13, 15]. Recommendations mainly relate to clear cell
histology, since most of the pivotal trials have been carried
out in this common histological subtype. Guidelines from the
European Society of Medical Oncology (ESMO) indicate
sunitinib, bevacizumab + IFN-a and pazopanib as the most
efficacious treatments for favorable/intermediate-risk pa-
tients, whereas temsirolimus is recommended as the
current standard of care for poor-risk patients [17] (Figure 1).

New options such as tivozanib (presented at ASCO 2012 by
Motzer et al) might become available for 1st-line treatment
in the near future. It is clear that for many bad prognosis

patients, best supportive care remains the only suitable
treatment option. In addition, since some mRCC patients
have a very indolent disease course a period of observation
before starting treatment should be considered.

A number of new studies add information on the efficacy
and toxicity of targeted agents. The double-blind PISCES
study evaluated patient preference based on toxicity profile
of two different sequences of treatment: pazopanib given for
10 weeks and then after a 2-week washout, sunitinib for 10
more weeks, or the reverse sequence. Both drugs were
given at the standard doses and schedules, 800mg once
daily for pazopanib and for sunitinib, 50mg once daily (4
weeks on treatment, followed by 2 weeks off treatment and
then 4 weeks on treatment) [18]. 70% of the patients
preferred pazopanib versus 22% sunitinib due to better
quality of life and less fatigue. The number of patients who
were not able to express a preference was less than 10%.
This study design does not allow an efficacy comparison, but
clearly demonstrated the better tolerability of pazopanib over
sunitinib [18].

A comparison between the two drugs has just been
reported with the presentation of the results of the
COMPARZ study, a non-inferiority trial of pazopanib versus
sunitinib in previously untreated mRCC patients [19]. Using
the same dosing and schedule as the PISCES trial, the
COMPARZ trial demonstrated that pazopanib is not inferior to
sunitinib in terms of progression-free survival ([PFS was 8.4
months for pazopanib versus 9.5 months for sunitinib).

Given the growing number of available first-line targeted
agents, treatment decision should be based both on efficacy
data and clinical experience.

Prognostic models that combine multiple clinical factors are
often used in clinical management. The most widely used
model is the one developed by the Memorial Sloan-Kettering
Cancer Center (MSKCC), using a database of 400 patients who
received interferon-based therapy [20]. This model stratified
prognosis as favorable, intermediate, or poor, based on
lactate dehydrogenase levels, performance status, serum
calcium concentrations, hemoglobin levels and time from
diagnosis to treatment. Median overall survival in the favo-
rable-prognosis, intermediate-prognosis and poor-prognosis
groups was 30 months, 14 months and 5 months, respecti-
vely [20]. As the model was developed using patients treated
with interferon-based regimens, the MSKCC model is useful
for identifying patients who may benefit from immuno-
therapy.

The MSKCC model has also been validated and updated for
use in the current era of targeted therapies as the Heng
criteria, including four of the five prognostic components of
the MSKCC model with the addition of platelet and neutrophil
counts as further prognostic indicators. In 2009, Heng et al.
[21] conducted a large multicenter study of 645 patients to
better define the prognostic indicators for overall survival in
mRCC patients treated with VEGF-targeted therapy (sora-
fenib, sunitinib and bevacizumab). Patients are stratified into
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Figure 1.
RCC Treatment Algorithm, Escudier B, et al; Ann Oncol 2012.

RCC Treatment Algorithm: 2012

Treatment Status Patient Status

First Line Good or intermediate risk
Poor risk

Second Line Failed cytokines

Failed VEGFR inhibitor

Failed mTOR inhibitor

favorable, intermediate and poor-prognosis groups accord-
ing to the presence of six risk factors: performance status,
hemoglobin levels, serum calcium concentration, time from
diagnosis, neutrophil count and platelet count [21]. Median
overall survival in the favorable-prognosis group was not
reached at the time of the report; overall survival in the
intermediate-prognosis and poor-prognosis groups was 27
months and 8.8 months, respectively. In practice, the two
above mentioned prognostic models are the most widely
accepted and used in treatment decisions.

Nevertheless, in addition to risk factors and prognostic
models, clinicians need to take into account factors that are
individual to each patient, in order to individualize treatment
and improve clinical outcomes. These factors include patient
lifestyle, quality of life, comorbidities, symptoms and expec-
tations of therapy.

RESISTANCE TO TARGETED THERAPIES

Sequential treatment with targeted agents is the actual
standard of care for patients with mRCC. First-line treatment
with a VEGFr-TKI is recommended for most patients with
mRCC; however, development of resistance to these agents
is common [22]. None of the existing VEGFr-TKls completely
block all angiogenic signaling pathways [23].

Tumor cells can adapt to this incomplete inhibition of
angiogenesis, leading to resistance and disease progression.
Tumor adaptation and evasion may occur via multiple me-
chanisms. For example, reestablishment of angiogenesis can
occur via mutation, epigenetic programming, or remo-deling

Therapy (Level 1 Evidence) Other Options (> Level 2)

Sunitinib High-dose IL-2
Bevacizumab + IFN (Sorafenib)
Pazopanib Observation
Clinical Trial
Temsirolimus Sunitinib
Pazopanib
Clinical Trial
Sorafenib Sunitinib
Pazopanib Bevacizumab
Axitinib Clinical Trial
Everolimus TKI's
Axitinib Temsirolimus
? Clinical Trial

www.esmo2012.0rg

of the stromal microenvironment, leading to renewed tumor
growth [22]. The importance of tumor microenvironment has
been highlighted in a preclinical study of sunitinib-resistant
skin metastases transplanted into nude mice; in the mice the
tumors were once again sensitive to sunitinib. Similarly, in
xenograft models, sorafenib-resistant tumors reacquired
sorafenib sensitivity when reimplanted in untreated mice. This
data suggests that a change in tumor microenvironment may
“reset” tumor responsiveness to targeted therapies. This
could be achieved either by providing a treatment break or by
switching to another targeted therapy, both of which are
therefore important considerations in determining optimum
use of targeted therapies in mRCC [24].

Furthermore, despite the reliance of RCC cells on underlying
VHL inactivation and resulting VEGF overexpression, several
studies have failed to show a clear association between
either VHL status or VEGF levels and clinical response to
VEGF-targeting agents, further clouding the biology of
response and resistance in this setting. Whether this
absence of correlation represents “intrinsic” resistance of
some tumors or more rapid “adaptive” or “evasive” resi-
stance than can be assessed by traditional clinical measures,
remains to be defined [22]. Nonetheless, the fact that studies
with more potent VEGF-pathway inhibitors, such as axitinib,
have shown tumor shrinkage in more than 80% of patients,
suggests, by contrast with other tumor types where angio-
genesis is driven by hypoxia rather than VHL loss, in RCC
intrinsic resistance is uncommon. In any case, inhibition of
VEGF-driven and/or PDGF-driven angiogenesis can trigger
compensatory pro-survival responses that might be
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important to understanding treatment resistance [22].

For most mRCC patients, resistance to first-line therapy
eventually develops, leading to disease progression. At that
stage, clinicians face the very important question of when
the right time to start second-line treatment is and which is
the optimum treatment sequencing that may help patients
to overcome resistance to first-line therapeutic agents.

WHEN TO START SECOND-LINE TREATMENT OR
RESPONSE ASSESSMENT

Disease progression includes a wide range of clinical
scenarios, and therefore clinicians need to use a combination
of pathological data, clinical assessment and patient
individual factors to decide whether disease progression has
occurred and a second-line treatment is needed.

Recent evidence suggests that, whereas Response Eva-
luation Criteria In Solid Tumors (RECIST) are valid to compare
drugs in clinical trials and identify primary resistance to
targeted therapies, they are not sufficient to define disease
progression in real-life clinical practice, or to evaluate the
efficacy of anti-angiogenic therapies that induce necrosis
often without changes in tumor size [25]. On this basis, there
is an urgent need for improved imaging techniques to
enable better characterization of tumors and a fuller
understanding of disease progression, thereby enabling
physicians to make the most appropriate treatment
decisions for each individual patient. Recently developed
alternatives to RECIST include functional imaging techniques
and dynamic contrast-enhanced ultrasonography [25].

OPTIMAL SEQUENCING STRATEGIES
TKI to TKI sequencing

According to ESMO guidelines [17], both the mTOR inhibitor
everolimus and the VEGFR inhibitor axitinib are
recommended second-line treatment options following
VEGFR inhibitors (Figure 1).

However, in treatment sequencing, there is no evidence that
a change in mechanism of action following anti-angiogenic
targeted agents would result in better outcomes compared
with maintaining VEGFR inhibition in the second-line setting.
Cross-resistance has not been observed with the sequential
use of VEGFR inhibitors, probably due to their distinct and
overlapping inhibitory profiles. Additionally, since tumor
progression on a VEGF-targeted agent is thought to be due
to changes in molecular pathways used for maintenance of
vascular supply, sequential use of VEGF-targeted therapies
that have different targets may inhibit successive escape
pathways and delay progression further.

The first experience in the consecutive use of anti-
angiogenic agents comes from sequential use of sorafenib
and sunitinib [26-41]. Four prospective studies evaluated
sorafenib as second-line treatment in sunitinib-refractory
patients and reported PFS benefits [26-29]. Similarly, several

retrospective studies have shown benefit of a sequence,
either with sorafenib followed by sunitinib or vice versa.
Additionally, data (mostly retrospective] suggests that
sorafenib followed by sunitinib is associated with improved
cumulative PFS outcomes compared with sunitinib followed
by sorafenib [30-41]. Results from the ongoing randomized,
phase Il SWITCH trial (sorafenib followed by sunitinib versus
sunitinib followed by sorafenib in treatment-naive patients
with mRCC) will provide additional data.

Level 1 evidence supporting dual TKI sequencing comes from
the randomized phase lll AXIS trial [16]. Two VEGFR tyrosine
kinase inhibitors, axitinib and sorafenib, were directly
compared in patients with mRCC following failure of one
previous systemic therapy. Generally, axitinib led to a
statistically significant increase in the PFS compared with
sorafenib. Additionally, the subgroup analysis showed a
significant superiority of axitinib over sorafenib in the sunitinib-
refractory group (The median PFS was 4.8 months for axitinib
versus 3.4 months for sorafenib, p=0.0107) (Figure 2).

AXIS is the first head-to-head trial of targeted agents in
second-line MRCC and its results support sequencing of TKI
to TKI. This data suggests that metastatic renal cell cancer
remains sensitive to VEGFR inhibition, even after failure of a
previous VEGFR inhibitor, although the clinical benefit of
VEGFR inhibition might be reduced with subsequent therapy
(reduced median PFS compared to the median PFS of the
cytokine-refractory subgroup, with both agents). Additionally,
according to this data, VEGFR inhibitors should be considered
as individual agents rather than a drug class.

TKI to mTOR sequencing

An alternative to sequencing with VEGF-targeted therapies
is to use an mTOR inhibitor. In this setting, RECORD-1 was
the first trial demonstrating a PFS benefit in second-line
treatment. In this phase Ill, randomized, placebo-controlled
study, everolimus was evaluated in 416 patients with mRCC
who had progressed after one to >four lines of therapy,
including sorafenib and/or sunitinib [14, 42]. Everolimus was
associated with a median PFS of 4.9 months in the overall
population versus 1.9 months for placebo (p<0.001) (Figure
3). In this study, more than three-quarters (79%) of patients
had received two or more prior therapies (which, as well as
sorafenib/sunitinib could have included bevacizumab,
interleukin-2 and/or interferon-alpha) and so received
everolimus/placebo as a third-line or later treatment. Only 89
(21%) patients had received one VEGF-targeted therapy.
Furthermore, analysis of PFS with everolimus compared
with placebo according to prior VEGFR-TKI showed that
everolimus was as effective after two VEGFR-TKIs as it was
after one and also appeared to be more effective post-
sorafenib than post-sunitinib.

Given this data, everolimus may be used in the second-line
setting as well as a third-line treatment following two VEGF-
targeted agents in sequence. Use of an mTOR inhibitor was
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Figure 2.

Kaplan-Meier estimated median PFS in patients who received axitinib or sorafenib as second-line therapy for metastatic renal
cell cancer. HR = hazard ratio, PFS = progression-free survival. (A} All patients, (C) patients previously treated with sunitinib based

regimen. Rini BI, et al; Lancet 2011,
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previously expected to be particularly helpful in patients who
were refractory to first-line VEGF-targeted therapy, but
retrospective data indicates that even those who would
seem to be candidates for mTOR inhibitors may benefit from
a second VEGF-targeted agent [43]. Further information on
the optimal use of everolimus will come from the RECORD-
3 trial (NCT00903175), which will assess everolimus followed

by sunitinib versus sunitinib followed by everolimus, and the
CALGB90802 study (NCT01198158), which will assess
everolimus plus bevacizumab versus everolimus plus
placebo following a TKI therapy.

Until recently, available data regarding the use of temsiro-

limus after VEGFR inhibitors was very limited [44-45].
However, results from the phase Ill INTORSECT study [46]
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Figure 3.

Kaplan-Meier estimates of progression-free survival (PFS). Motzer RJ, et al; Lancet 2008.
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evaluating temsirolimus versus sorafenib in patients with
advanced RCC whose disease had progressed on or after
sunitinib, were presented at the latest 2012 ESMO Congress.
Temsirolimus did not meet the primary endpoint of prolong-
ing progression-free survival (PFS) compared to sorafenib.
Although PFS was numerically higher in the temsirolimus
arm, the difference was not statistically significant (PFS 4.3
months for temsirolimus vs. 3.9 months for sorafenib,
p=0.193). Overall survival, a secondary endpoint in the study,
showed statistical significance favoring patients randomized
to the sorafenib arm.

COMBINATION THERAPY

Combination therapy for advanced RCC, involving horizontal
or vertical blockade, is currently being investigated with the
aim of improving outcomes, although the validity of this
approach has not been determined. Horizontal blockade
involves inhibition of different molecular pathways involved
in the production of cancer-related genes, including VEGF,
EGFR and PDGF. This can be achieved using either a
combination of specific inhibitors, or multi-targeted agents.
Vertical blockade involves targeting the same pathway at
two or more levels. For such approaches, it is vital to
consider each agent's exact mechanism of action. In
particular, a combination of therapies that target different

functional pathways, e.g. cell survival and angiogenesis
might have an additive or synergistic effect.

Substantial anti-tumor activity was demonstrated when
sorafenib was used in combination with bevacizumab or
INF-a, although toxicity was exacerbated [47-48]. Trials
involving concomitant administration of sorafenib with other
targeted agents are ongoing. Additionally, some studies
have investigated combinations involving sunitinib,
temsirolimus and/or bevacizumab, with mixed results.
However, some combinations have been associated with
unacceptable toxicity [49-52]. Currently, the combination
therapy approach is not recommended until there is
sufficient safety and efficacy data, given the significant
increase in the cost of targeted therapies.

BISPHOSPHONATE THERAPY

Bisphosphonate therapy with zoledronic acid has been
shown to reduce skeletal related events providing consi-
derable symptomatic benefit in patients with mRCC and
bone metastasis, and therefore, it is strongly recommended
[53].

Novel agents other than bisphosphonates such as radium-
223 and denosumab became recently available for clinical
use; however, their precise role in the treatment of bone
metastasis from RCC is still unclear.
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SURGICAL TREATMENT OF METASTATIC DISEASE

In contrast to the management of other solid tumors,
removal of the primary tumor is often performed for
patients with mRCC.

Cytoreductive nephrectomy

Nephrectomy is an essential component of vaccine and
adoptive immunotherapy protocols [54]. According to the
National Comprehensive Cancer Network (NCCN) guidelines,
the current standard of care is to consider cytoreductive
nephrectomy in all patients who present with potentially
surgically resectable mRCC. This standard has been in place
for the last decade and is the result of two large randomized
trials (the SWOG trial and the European EORTC trial) that
evaluated patients randomized to either interferon therapy
without surgery or nephrectomy followed by interferon
therapy [55-56]. From these two trials, it was clear that there
was a survival benefit in patients who received surgery
versus those who did not (13.6 vs. 7.8 months, respectively;
p=0.002).

The optimal integration of surgery with the newer systemic
therapies remains a question. The benefits of these targeted
therapies have been observed in trials that predominantly
enrolled patients after tumor nephrectomy and it remains
unclear whether the same results can be achieved in patients
without cytoreductive nephrectomy. Systemic treatments
with targeted agents could be used upfront and cytoreductive
nephrectomy offered to patients who do not progress, but this
approach is not proven and could increase surgical morbidity
and postoperative complications. Patients who fall into the
poor prognosis group according to the MSKCC criteria may
not benefit from cytoreductive nephrectomy in the context of
systemic treatment with temsirolimus.

Currently, there are several ongoing phase Il trials that will
shed light on the value of cytoreductive nephrectomy in
patients who will receive targeted therapies. For instance,
there is an ongoing randomized phase Il trial in Europe called
CARMENA (NCT00930033], where patients with mRCC and a
good performance status (ECOG PS 0 or 1) will be randomized
to receive either sunitinib without surgery or nephrectomy
followed by sunitinib. Another EORTC trial, SURTIME
(NCT01099423), will compare immediate cytoreductive
nephrectomy followed by sunitinib with deferred nephrecto-
my after 3 courses of sunitinib and reintroduction of sunitinib
after surgery. Each of these trials will help clarify the utility of
nephrectomy in conjunction with targeted therapy in mRCC.

Surgery for metastases

Metastasectomy has never been evaluated in a randomized
trial. However, there are clinical situations where it is
considered appropriate, including solitary (recurrent)
metastasis, limited multiple metastasis, residual mass after
response to systemic therapy and palliation [57]. Complete
removal of metastatic lesions improves clinical prognosis,
with excision of solitary or limited metastases leading to long-
term survival (>10 years) in approximately 30% of patients [54,
58]. Metastasectomy should be considered before systemic
therapy whenever complete resection of all lesions seems
feasible. Patients responding to targeted therapy who are
then suitable for metastasectomy may also benefit.

CONCLUSIONS

To date, the improvements in PFS achieved with targeted
therapies have led to investigations into the optimal use of
these agents, with a view to achieving the best possible
prolongation of life for patients with advanced RCC. Efforts to
optimize the use of targeted therapies have resulted in the
widespread use of such agents sequentially. Nevertheless,
the optimal sequence of targeted agents is not currently
known.

Until data from ongoing clinical trials evaluating different
treatment sequences is available, clinicians should take into
account efficacy data as well as patient and disease chara-
cteristics and drugs toxicity profile when making treatment
decisions and considering whether to switch treatment and
which treatment to switch to.

Taking into consideration all the above mentioned data, one
reasonable option could be sequential VEGF inhibitors in the
second-line setting and mTOR inhibitors in the third-line
setting. However, patients who are refractory to first-line
VEGF-inhibitor therapy, in terms of radiographic progression
on the first restaging studies, could proceed with a second-
line mTOR inhibitor. It may also be appropriate to proceed
with a second-line mTOR inhibitor in patients who have
experienced serious or potentially life-threatening toxicities
with initial VEGF-inhibitors.

Finally, there is a need to identify reliable biomarkers of
treatment resistance and/or treatment response in order to
select the most appropriate treatment for each patient.
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Adrenal incidentalomas in cancer patients are
not always “innocent”: Report of a case and
literature review
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ABSTRACT

Herein, we report the unusual case of a 78-year old woman with synchronous presentation of
sigmoid cancer and a non-functioning primary adrenal cortex carcinoma, who developed
superior vena cava syndrome due to metastatic lymphadenopathy from the latter malignancy.
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Our case suggests that adrenal incidentalomas during initial staging evaluation after cancer
diagnosis are not always “innocent” and should not be a priori considered incidental findings
attributed to hyperplasia, adenoma or even considered a non life-threatening metastasis from
the primary tumor. It also emphasizes the importance of a continuous assessment of patients
with synchronous primary malignancies, in order to timely evaluate changes in clinical or
biological behavior and administer the appropriate treatment.

Key words: adrenal incidentaloma; primary carcinoma of the adrenal cortex; colon cancer;

superior vena cava syndrome; Ki-67 mitotic index.

INTRODUCTION

Primary carcinoma of the adrenal cortex (ACC)
is a rare and highly aggressive malignancy,
accounting for an estimated 0.02% of all
cancers [1]. Approximately 60% of ACCs are
hormonally active, presented clinically as
Cushing syndrome (in glucocorticoid excess),
virilization (in androgen excess), or hypokale-
mia (in mineralocorticoid excess). In contrast,
hormonally inactive ACCs usually present with
abdominal discomfort (nausea, vomiting and
abdominal fullness) or back pain caused by a
mass effect of a large tumor [2). Data from
case series indicates that the majority of
patients with ACC present with regional or
distant spread; common sites of metastasis
involve the liver, lungs, distant lymph nodes
and bone [3].

ACC accounts for <5% of all adrenal lesions
detected incidentally on radiographic imaging,
referred to as ‘adrenal incidentalomas’ [4]. In
patients with malignancy, the approach to
incidentaloma is more critical because several
malignant neoplasms have the tendency to
metastasize to the adrenal glands, the most
notorious being non-small-cell lung cancer. In
this setting, distinction between metastasis,
benign adrenal lesions or primary ACC is
difficult with CT or MRI imaging [5-6]. Herein,

we present an unusual case of a patient with
colon cancer presented with an adrenal inci-
dentaloma on pre-operative imaging that pro-
ved to be a non-functional ACC.

CASE REPORT

A 78-year-old female was referred to our
institution after synchronous resection of
cancer of the sigmoid colon and a left adrenal
lesion. The patient initially sought evaluation
at a local clinic with a 2-month history of
change in bowel movements, blood in the
stool and abdominal pain. She had no
remarkable medical history and was under
no medications at the time. A colonoscopy
performed at the same institution revealed a
hemorrhagic mass measuring 5¢cm at the
sigmoid region; subsequent biopsy revealed a
moderately differentiated adenocarcinoma.
Pre-operative staging including a computed
tomography (CT) scan of the abdomen,
revealed a 13.5x8.5x7.6cm adrenal mass with
heterogeneous enhancement. A whole-body
positron emission tomography (PET)/CT scan
was performed, showing significant '8F-
fluorodeoxyglucose (F-FDG) uptake in the
sigmoid colon and the left adrenal gland. No
additional sites with increased uptake were
identified.
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Since '8F-FDG-PET scan suggested malignant potential of
the adrenal lesion, a synchronous resection of both the Figure 2
sigmoid and the adrenal lesion was opted. By virtue of the g T
unknown origin of the adrenal mass, a thorough endocrine Adrenal carcinoma
analysis, as proposed by the European Network for the
Study of Adrenal Tumors (ENSAT) [7], was made prior to
resection. Blood pressure and potassium levels were within
normal limits. Serum glucose, plasma ACTH and dexame-
thasone suppression test, measured to assess glucocorti-
coid excess, were also within normal range. Determination
of metanephrines in the urine excluded the presence of a
pheochromocytoma. Due to the patient’s hirsutism, serum
dehydroepiandrosterone sulfate (DHEA-S) was also mea-
sured, which was within the normal limits. Sigmoidectomy
and locoregional lymph node dissection revealed a stage IIIB
(T3NTMO] adenocarcinoma of the colon (Figure 1), while
resection of the adrenal mass disclosed a stage Il (T3NOMQ)
adrenal carcinoma with Weiss score [8] of 4, a mitotic rate of
10 per 50 high power fields (HPF), atypical mitoses and
capsular invasion (Figure 2 A, B, C). Immunohistochemical
analysis of the biopsy specimens revealed a positive
staining for synaptofphysin (Figure 3A) and Ki-67 mitotic ; i ; ; ;
index (15% - Figure 3B). Tumor markers, including CEA and B Patho{oglc V_I?W §howmg atyplcal mltoses'
CA-19-9 were within normal limits. 400X magn|f|cat|on.

At that time, the patient was referred to our institution for
further evaluation and treatment. Given the absolute benefit
offered by adjuvant chemotherapy in patients with stage |lI
colon cancer [9], whereas data regarding the use of mitotane
in the adjuvant setting of ACC is still controversial [3], she
received adjuvant chemotherapy with the FOLFOX regimen
(Oxaliplatin 85mg/m?, Leucovorin 200mg/m?, 5-FU 400mg/m?
bolus, 5-FU 600mg/m? continuous infusion for 46 hours). After
2 months (8 cycles) of treatment, the patient was re-evaluated
with CT imaging of the chest and abdomen, which indicated
anew 17mm nodular mass in the azygoesophageal recess
and enlarged right lower paratracheal lymph nodes. We
decided to perform both a biopsy of the mass in the azygoeso-

A. 200 x magnification.

C: Pathologic view demonstrating capsular invasion,

Figure 1. 100 x magnification.
Adenocarcinoma of the colon, 100 x magnification. ’
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Figure 3.

Immunohistochemical staining.

A: Synaptophysin positivity.
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phageal recess and of the lower paratracheal lymph node
mass, in order to identify the site of origin. Biopsy of both
lesions suggested ACC as the primary origin of the lymph
node involvement. Consequently, first-line treatment for
advanced ACC was started consisting of cisplatin 40mg/m?,
adriamycin 40mg/m?, etoposide 100mg/m?, and oral mitotane
initially at a dose of 2g/day with continuous dose monitoring;
hydrocortisone replacement therapy 50mg/day was added.
During treatment with mitotane, full blood count, liver function
tests, ACTH, thyroid hormones, cholesterol and renin were
regularly measured. The drug was well tolerated and
gradually increased to a final dose of 12g/day. Chemotherapy
was discontinued after 6 cycles, due to platinum-related
sensorineural hearing loss and retinal detachment, for which
she was successfully treated with vitrectomy, resulting in
gradual vision gain. Of note, re-evaluation after completion of
3 cycles of chemotherapy, showed disease stabilization
(modified RECIST criteria).

Three months after cessation of chemotherapy, the patient
presented at the emergency room with worsening dyspnea,
swelling of the face and neck and dilation of veins on her
upper chest. Electrocardiogram indicated paroxysmal atrial
fibrillation (AF). The patient also underwent a CT scan of the
chest, which revealed enlargement of the paratracheal
nodes with signs of superior vena cava obstruction. The
patient underwent chemical cardioversion of the AF, while
administration of mitotane was reduced progressively. She
was promptly started on conventional radiotherapy, which
resulted in shrinkage of lymph nodes size and subsequent
improvement of respiratory distress and facial edema. One
month after completion of radiotherapy, second-line chemo-
therapy with weekly paclitaxel was administered, while
mitotane treatment was stopped. After completion of 6
weeks of therapy, further partial response in the mediasti-

B: Positivity for mitotic index Ki-67%.
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num was noted. After 4 more cycles of paclitaxel treatment,
the patient developed abdominal pain. CT imaging of the
abdomen performed at that time showed deterioration with
evidence of malignant peritoneal implantations. The case
was discussed at the multidisciplinary oncology meeting; CT-
guided needle aspiration biopsy of peritoneal lesions was
proposed in order to define the origin of peritoneal carcino-
matosis, but the patient refused to undergo the procedure. It
was thus decided that treatment at that point should aim
primarily at colon cancer, since peritoneal disease was more
likely to represent a manifestation of colon rather that
adrenal cancer. She was started on modified FOLFIRI-
Bevacizumab regimen (Irinotecan 180mg/m?, Leucovorin
200mg/m?2, 5-FU bolus 400mg/m?, 5-FU infusional 600mg/m?
and bevacizumab 5mg/kg). Thus far, she has received 2
cycles of chemotherapy with clinical benefit, as defined by
elimination of abdominal pain.

DISCUSSION

Herein, we describe an unusual case of ACC initially pre-
sented as an incidentaloma in a patient with colon cancer,
which progressively displayed a metastatic behavior causing
superior vena cava syndrome and upper airway obstruction.

Adrenal incidentalomas in cancer patients are not always
“innocent”; ACC accounts for approximately 5% of adrenal
incidentalomas [4]. However, in the majority of patients with
malignancy, adrenal incidentalommas most commonly
represent sites of metastases of the primary tumor or
benign adrenal adenomas [10]. Furthermore, synchronous
existence of colorectal and adrenal carcinoma is relatively
uncommon. In two case series reported by a Chinese group
that included 4 patients undergoing synchronous resection
of colorectal cancer and adrenal lesion, a diagnosis of ACC
was made in a single patient [11-12]. Moreover, numerous
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case series report on the pathological diagnosis and
outcome of patients with malignancy undergoing adrena-
lectomy for incidentaloma: In a study evaluating the role of
imaging and surgery in 42 patients with cancer, including
colon cancer and adrenal lesions, none of the patients was
found to have an ACC [13]. Similarly, in two series of a limited
number of patients with malignancy subjected to laparosco-
pic adrenalectomy, no case of ACC was reported [14-15].
Moizandeh et al. have reported a pathological diagnosis of
ACC in 6/31 patients with malignancy, although the site of
the coexisting tumor in patients with ACC is not clearly
mentioned in the study [16]. However, in the majority of
these studies, adrenal masses were discovered during
follow-up for the primary malignancy, which does not allow
direct comparison with the case of our patient.

Superior vena cava syndrome (SVC] is considered a medical
emergency; in few cases treatment can be delayed, until a
histological diagnosis is obtained. In the case of our patient,
histopathological diagnosis was made before superior vena
cava was compressed by the increasing size of the media-
stinal lymph nodes. Although regional lymph node meta-
stasis is encountered in 24% of patients with ACC, metastasis
to mediastinal lymph nodes is rare [3]. SVC syndrome
directly related to metastatic ACC has been reported only
once in the literature [17]. The patient was treated with
radiation, since ACC is not considered a chemosensitive tu-
mor; chemotherapy with cisplatin, adriamycin and etoposide
had already been administered to our patient without evi-
dence of objective response.

The choice of treatment in a patient with two synchronous
cancers is a difficult task. We selected to treat the patient with
adjuvant chemotherapy for her colon cancer, considering the

high risk of relapse to stage Il colon cancer [9]. On the other
hand, there is an ongoing debate as to whether patients be-
nefit from adjuvant mitotane in ACC. In patients with localized
ACC and RO resection, adjuvant therapy is suggested if mitotic
index Ki67 is >10% and tumor size is >8cm [7]. In the case of
our patient, Ki67% was 20% and tumor size 13.5cm in major
dimension, but the risk for developing distant metastases was
statistically higher for colon cancer than for ACC and the
hypothetic combination of the two regimens was expected to
be highly toxic, particularly in terms of myelosuppression. Itis
unclear at the moment whether administration of adjuvant
mitotane would confer any substantial clinical benefit.
Nevertheless, once the diagnosis of metastatic ACC was
established, adjuvant chemotherapy for colon cancer was
discontinued and first-line chemotherapy for the advanced
ACC was initiated. Given the rarity of the tumor and the paucity
of clinical trials, second-line chemotherapy for ACC (weekly
paclitaxel) was chosen based on published case series 18, 19].

In conclusion, we report an unusual case of a patient with
synchronous presentation of non-functioning ACC and colon
cancer, who developed SVC syndrome due to metastases
from ACC. Our case suggests that adrenal incidentalomas are
not always “innocent” and should not be a priori considered
incidental findings related to hyperplasia or adenoma. It also
emphasizes the importance of a continuous assessment of
patients with synchronous primary malignancies, in order to
timely evaluate changes in clinical or biological behavior and
administer the appropriate treatment.
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process and our editorial and open-access policies.

These guidelines have been based on the Uniform
Requirements for Manuscripts Submitted to Biomedical
Journals (URMSBJ), which can be found in full at www.
icmje.org. For additional guidance on preparing and
submitting a manuscript, please visit the ICMJE website.

MANUSCRIPT SUBMISSION

The Forum of Clinical Oncology uses an online submission
and review system, allowing you to submit your manuscript
at anytime from anywhere in the world and making it easier
to track its progress through the peer-review process. As
soon as you submit your article, the system will convert it
into a PDF (Portable Document Format) file and you will be
notified of its receipt via e-mail. Editors and reviewers will
then access your paper online.

Before submitting your article, please read the guidelines
below, to make sure it conforms to our standards, so as to
avoid any delays in evaluating your work. For any pre-sub-
mission enquiries, please e-mail Mr. Vassilios Barbounis,
the Editor-in-Chief, at editor@forumclinicaloncology.org.
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Types of Papers

The Forum of Clinical Oncology accepts the following types
of papers:

1. Original or Translational Research/Case Reports

These include the following sections in the order they
appear below:

Abstract: A text of no more than 250 words, consisting of
Background, Patients & Methods, Results and Conclusions.
The primary goal of the abstract should be to make the
general significance and conceptual advance of the work
clearly accessible to a broad readership. References should
not be cited in the abstract.

Key Words: 5-10, for indexing purposes.

Introduction: Provides a context or background for the study
(that is, the nature of the problem and its significance) and
states the specific purpose or research objective of, or
hypothesis tested by, the study or observation.

Patients & Methods: This section should include only
information that was available at the time the plan or
protocol for the study was being written; all information
obtained during the study belongs in the Results section.
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in the text, tables, and illustrations, giving the main or most

important findings first. Authors should avoid repeating all
the data in the tables or illustrations in the text but should
emphasize or summarize only the most important obser-
vations. Extra or supplementary materials and technical
detail can be placed in an appendix, where they will be
accessible but will not interrupt the flow of the text.

Discussion: Emphasizes on the new and important aspects
of the study and the conclusions that follow from them.
Authors should avoid repeating in detail data or other
information given in the Introduction or the Results section.

References: Please see section below for reference format.

2. Reviews

Reviews should be recognized as scholarly by specialists in
the field being covered, but should also be written with a view
to informing readers who are not specialized in that
particular field, and should therefore be presented using
simple prose. Please avoid excessive jargon and technical
detail. Reviews should capture the broad developments and
implications of recent work. The opening paragraph should
make clear the general thrust of the review and provide a
clear sense of why the review is now particularly appro-
priate. The concluding paragraph should provide the reader
with an idea of how the field may develop or future problems
to be overcome, but should not summarize the article. To
ensure that a review is likely to be accessible to as many
readers as possible, it may be useful to ask a colleague from
another discipline to read the review before submitting it.
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Background, Patients & Methods, Results and Conclusions.
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3. Correspondence
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include up to 5 references.
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Text should be prepared in Microsoft Word, using Arial 10
pt. Text should also be double-spaced, with consecutive
page numbers throughout, starting with the title page.
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1. Title page
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The article title (please make sure you include all the
necessary information that will make your work more easily
retrievable in an electronic system).

Authors’ names and institutional affiliations.

The name of the department(s) and institution(s) to which
the work should be attributed.

Any disclaimers, where applicable.

The contact details for authors and the name, address, e-
mail, telephone and fax numbers of the corresponding
author, who should also clearly indicate whether this e-mail
address may be published.

5-10 key words (for indexing purposes).

A list of abbreviations and acronyms used throughout the
text (recommended where applicable).
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the salient points of the work submitted and accurately
reflects the content of the article.

2. References

There are no limits on the number of references, although itis
recommended that authors prefer less, more representative
reference lists, rather than longer, exhaustive ones. Include in
the reference list only those articles that have been published
or are in press. Unpublished data or personal communications
must be cited within the text and indicated as such. The list of
references should be numbered consecutively, in the order in
which they are first mentioned in the text. Identify references
in text, tables, and legends by Arabic numerals in parentheses.
References cited only in tables or figure legends should be
numbered in accordance with the sequence established by the
first identification in the text of the particular table or figure. The
titles of journals should be abbreviated according to the style
used in Index Medicus or a comparable source and omit
punctuation after journal titles. Spell out foreign or less
commonly known journal names. List all authors up to 6
authors. If there are more than é authors, please list the first 6
authors followed by «et al.»

The Uniform Requirements style for references is based
largely on an American National Standards Institute style,
adapted by the National Libraby of Medicine (USA) for its
databases. For a wide variety of recommended reference
formats, please visit the following website:

http://www .ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=citme.

3. Tables (with descriptive titles and legends)

Please save text and table files as separate Microsoft Word
documents with double spacing. Number tables con-
secutively in the order of their first citation in the text and
supply a brief title for each. Tables will be reformatted during
production and therefore should only be minimally formatted
in your text file. Do not use internal horizontal or vertical
lines. Give each column a short or an abbreviated heading.

Authors should place explanatory matter in footnotes, notin
the heading. Explain all nonstandard abbreviations in
footnotes, and use the following symbols, in sequence:
* 11,87, 1144 Identify statistical measures of variations,
such as standard deviation and standard error of the mean.

4. Figures

Figures should be submitted as separate files of acceptable
format, i.e. TIFF, Photoshop, EPS files or high resolution PDF
files. See below for further details. Please note that authors
will be asked to revise details and images if they do not
adhere to the figure protocols. Any image processing should
be explained clearly in the Materials and Methods section of
your manuscript. Unnecessary figures and panels in figures
should be avoided: data presented in small tables or
histograms, for instance, can generally be stated briefly in
the text instead. Avoid unnecessary complexity, coloring and
excessive detail. Where possible, text, including keys to
symbols, should be provided in the text of the figure legend
rather than on the figure itself. Figure legends should be at
the end of the manuscript as text.

Guidelines for Figure Preparation:
Resolution: Please submit high-quality images (resolutions
of at least 300 dpi) ready for print.

Formats: We only accept figures in electronic format (TIFF,
Photoshop, EPS files or high resolution PDF files). Please
note that PowerPoint or Word processing, presentation
files, or paint files should not be submitted, as they are
inadequate for the creation of high-quality images.
Additionally, much of the information in PowerPoint or
other file types is lost or skewed in the conversion of
images. Acceptable formats include TIFF, Photoshop, EPS
files or high resolution PDF files. Compatible graphic art
programs are Adobe Illustrator and Adobe Photoshop.
Name the file with the appropriate number of the figure,
i.e. figl tiff or fig2.eps.

Figure size: Figures should be as small and simple as is
compatible with clarity and submitted at the size they are to
be published. Maximum width = 7.1667 in. Maximum height
=9.66631In.

For multi-panel figures (such as figure 1a, 1b, 1c, etc), each
panel should be assembled into one image file. Do not
include separate panels on multiple pages, i.e. A, B,Cand D
should all fit on one page. Each panel should be sized so that
the figure as a whole can be reduced by the same amount
and reproduced on the printed page at the smallest size at
which essential details, including type, are visible and
readable.

Color mode: Save all color figures in CMYK mode at 8
bits/channel. Avoid layering type directly over shaded or
textured areas and using reversed type (white lettering on a
colored background).
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Type: Please be sure to embed all fonts. Use Arial or
Tahoma. The font size should be no greater than 9 pt. and
no smaller than 6 pt; however, panel labels (A, B, C) should
be 15 pt. uppercase (not bold). Lettering in figures (la-
beling of axes and so on) should be in lowercase type,
with the first letter capitalized and no full stop. Please
keep font size relatively the same throughout the figures,
so as to avoid scaling issues. Also note that readability
suffers, if type is layered over a pattern or color other than
white or black.

Units: Units should have a single space between the
number and the unit, and follow SI nomenclature or the
nomenclature common to a particular field. Thousands
should be separated by commas (1,000). Unusual units or
abbreviations should be defined in the legend. Please use
the proper micro symbol (denoting a factor of one millionth)
rather than a lower case u.

5. Supplementary Files

Please see below for a list of acceptable supplementary
material in the following formats:

Text: MS Word file
Table/Data: MS Word file

Figures: Please provide an MS Word file with all figures
embedded in the order they appear in the text, clearly
labeled with figure legends below them to be used as a
guide for layout.

Please provide ALL files also in one PDF file. Links to
supplemental data will be included in the PDF of the
published manuscript and in the online abstract.

Non-Native Speakers of English

Appropriate use of the English language is a requirement
for review and publication in the Forum of Clinical Oncology.
Authors who have difficulty writing in English should seek
assistance with grammar and style to improve the clarity of
their original manuscript, either by having their manuscripts
reviewed for clarity by a native speaker colleague or by
using the services of one of the many companies that
provide substantive editing after the authors produce an
initial version.

Please note that the Forum of Clinical Oncology takes no
responsibility for, or endorses, these services. Their use
does not guarantee acceptance of a manuscript for
publication.

EDITORIAL POLICY

The Forum of Clinical Oncology only accepts original work,
which has not been or will not be submitted for publication
elsewhere. Additionally, submission of an article implies
that all authors listed on the manuscript have agreed to its
submission.

Manuscripts should conform to the Uniform Requirements

for Manuscripts Submitted to Biomedical Journals (URMSBJ),
which can be found in full at www.icmje.org, in conjunction
with the requirements of the Forum of Clinical Oncology listed
here. In particular, the attention of authors is drawn to the
following conditions (extracted from the URMSBJ):

AUTHORSHIP

Authorship credit should be based on: 1] substantial
contributions to conception and design, or acquisition of
data, or analysis and interpretation of data; 2) drafting the
article or reviewing/revising it critically for important
intellectual content and 3] final approval of the version to the
published. Each author should meet all three of these
criteria. Acquisition of funding, or general supervision of a
research group, are not valid criteria for authorship.
Individuals who have a lesser involvement should be
thanked in the acknowledgements. If meeting these
requirements causes problems for a particular manuscript,
authors are encouraged to contact the Editor for advice on
alternative ways in which other contributors can be listed.

ACKNOWLEDGMENT OF FUNDING

Authors should list all sources of funding for the research
described in a manuscript in the ‘Acknowledgments’
section.

POTENTIAL CONFLICTS OF INTEREST

Potential conflicts of interest exist when an author or
reviewer has financial or personal interests in a publi-
cation that might, in principle, influence their scientific
judgment. Financial interests include, but are not limited
to, stock-holding, consultancy, paid expert testimony and
honoraria; they also include any limitations on freedom to
publish that are imposed on an author by an employer or
funding agency. In order to encourage transparency
without impeding publication, authors are required to
include a statement at the end of a manuscript that lists all
potential financial interests or clearly states that there are
none, if appropriate. Possible conflicts of interest of a
personal nature should also be communicated to the
Editor, who will discuss with the author whether these
ought to be listed. Peer reviewers are also required to
inform the Editor of any potential conflicts of interest,
financial or otherwise.

ETHICAL STATEMENTS

If a study involves any ethical issues, which include patient
confidentiality and treatment of animals, the paper must be
accompanied by a statement to the effect that the authors
complied with all of the legal requirements pertaining to the
location(s) in which the work was done.

Indicate whether the procedures were approved by the
Ethics Committee of Human Experimentation in your
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country, or are in accordance with the Helsinki Declaration of
1975.

CORRECTIONS AND RETRACTIONS

Authors are obliged to notify the Editor at once if they find
that a published manuscript contains an error, plagiarism
or fraudulent data. The journal will publish a correction,
retraction or notice of concern at the earliest possible date:
authors are encouraged to contact the Editor to discuss the
most appropriate course of action.

Duplicate or redundant publication: We publish only original
manuscripts that are not also published or going to be
published elsewhere.

Duplicate publications, or redundant publications (re-
packaging in different words of data already published by
the same authors) will be rejected. If they are detected
only after publication, the Editor reserves the right to
publish a notice of the fact without requiring the authors’
approval. Competing manuscripts on the same study, for
example by collaborators who have split into rival teams
after the data were gathered, are acceptable only under
special circumstances: please contact the Editor for
advice.

PLAGIARISM AND OTHER FRAUD

If the Editor has reason to suspect that a manuscript is
plagiarized or fraudulent, he reserves the right to bring his
concerns to the authors’ sponsoring institution and any other
relevant bodies.

LIMITS TO FREEDOM OF EXPRESSION

We are committed to academic freedom. It does, however,
have to operate within the laws of Greece, where the Forum
of Clinical Oncology is published. A liberal democracy that is
committed to academic freedom, it does have certain legal
restrictions on the publication of specific types of material
(for example, defamation of character, incitement to racial
hatred etc]. In the unlikely event that a manuscript contains
material that contravenes these restrictions, the journal
reserves the right to request that the material is removed
from the manuscript or that the manuscript is withdrawn.
In any case, the journal requires authors to take full legal
responsibility for what they have written.

AVAILABILITY OF MATERIALS AND DATA

As a condition of publishing their work in the Forum of
Clinical Oncology, authors should be able to provide any
materials and/or protocols used in published experiments
to other qualified researchers for their own use. These
should be made available in a timely manner and it is
acceptable to request reasonable payment to cover the cost
of maintenance and transport. If there are restrictions to
availability, this should be made clear in the cover letter and

in the Materials and Methods section of the Research Paper
or Report.

SUBMISSION PREPARATION CHECKLIST

As part of the submission process, authors are required to
check off their submission's compliance with all of the
following items, and submissions may be returned to
authors that do not adhere to these guidelines.

1. The submission has not been previously published, noris
it before another journal for consideration (or an
explanation has been provided in Comments to the Editor]).

2. The submission file is in Microsoft Word document file
format.

3. Where available, URLs for the references have been
provided.

4. The text is double-spaced; uses a readable font; em-
ploys italics, rather than underlining (except with URL
addresses); and all illustrations, figures, and tables are
placed within the text at the appropriate points, rather
than at the end.

5. The text adheres to the stylistic and bibliographic
requirements outlined in the Author Guidelines, which is
found in About the Journal at www.forumclinicaloncology.
org.

6. If submitting to a peer-reviewed section of the journal, the
instructions in Ensuring a Blind Review have been followed.

COPYRIGHT NOTICE

Authors who publish with this journal agree to the following
terms:

a. Authors retain copyright and grant the journal right of first
publication with the work simultaneously licensed under
a Creative Commons Attribution License that allows
others to share the work with an acknowledgement of the
work’s authorship and initial publication in this journal.

b. Authors are able to enter into separate, additional con-
tractual arrangements for the non-exclusive distribution
of the journal's published version of the work (e.g., post
it to an institutional repository or publish it in a book), with
an acknowledgement of its initial publication in this
journal.

c¢. Authors are permitted and encouraged to post their work
online (e.g,, in institutional repositories or on their website)
prior to and during the submission process, as it can lead
to productive exchanges, as well as earlier and greater
citation of published work (see The Effect of Open Access).

PRIVACY STATEMENT

The names and email addresses entered in this journal site
will be used exclusively for the stated purposes of this
journal and will not be made available for any other purpose
or to any other party.
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TYNONTIKH MEPIAHWH TON XAPAKTHPIZTIKON TOY NPOIONTOE. 1. ONOMAEIA TOY OAPMAKEYTIKOY MPOONTOE: YERVOY 5 mg/ml mukvo Siéhupa yia mapaokeud
SlaNgpiatog mpog éyyuon. 2. MOIOTIKH KAI MOZOTIKH ZYNOEEH: Kabe ml mukvos 61aAuuam< nzplsle 5mg |p|||mumah ‘Eva piakidto Twv 10 ml nsplzxa 50 mg ipilimumab. Eva
@laNidio twv 40 ml mepiéyer 200 mg ipilimumab. To ipilimumab efvat éva mvpwg avpd {owpa (IgG1K) mou mapdy Ok xwzlmou
KPIKTTOD e IE)(VO/\OVI(] avuuuvﬂuauusvau DNA. 4. KNINIKEZ NAHPO®OPIEX: 4.1 eepantlmkzc sztl{m Tu YERVOY evbeikvutal yia T Bepaneia rou (un

£ MPoYwpNpévo pehdvwpa mou éAaBav YERVOY 3 m n =767)"

NopwEeis Kt MapaoItwoEL
‘0xt OuxVEQ onyaia®, anmukn katamingia®, pviyyiuda, yaotpeviepitida, exkoMwpatitida, oupoloipwén, Aoipwén Tou avitepou
QVanvevoTIkol 0VoTaTog, AilwEN TOU KATWTENOY AVATIVEVOTIKOY GUOTAUATOC

Mivakag 2: AvemBupnTeC evépyeiec oc aoBevei

ae evnhikoug Tiou éyouv AdBet Bepareia. 4.3 Y a om paotik) ousia 1y o€ kdmoto am6 T
£xboya. 4.4 El6u(t< npn:lﬁnnolnmc Kat npumulu&lc Kavd ™ xpron: To YERVOY oxetiCerat pe oheypovadelc avembupnTes avridpdoeic mov mpokmrouv and augnpeévn i
EKTETapéV GpaoTpLoTTa Tou avuidpdoeig mou suvdéovtat e To avoomounTikd) kai mbavov oyetiCovrat pe 1o pnyaviod Spdong Tov. AvemBopne
uvnﬁpaua( oy uwﬁzuvwl Jie 10 avouonomnxa Tiou um)pu va eivar gopapéc i A ameTikeg yia ) {wn, elvat mbavo va uuunsplhauﬂnvouv vampsmpmz(, IVI(HIKE(, szumlkzc,
i Eviot OpnTes avridpdoel ¢ IKav katd T mepiodo
enaywyrc et emong avagepBei sxén)«uan rveg petd ano T tekevtaia §oon Tov YERVOY. Extog av npouélcpma ﬁmqmpmxn amohoyia, ﬂlappom 1 auénuévn ougvoTTa
Keveoewv, To aijia ota kompava, ot auéfioeic LFT, To é€avbnpa Kan 6e1a mpéme va BewpnBody o) 001G Kat va ouvdéovat e To YERVOY. H mpiuyn Sidyvwon Katn
KataMnAn Slayeipion efvar {TTEC Yia TV €\ OV yia T W emmokay. Zumnpunxn oaywyr VPNAGY G00EWY KOPTIKOOTEPOESWV e 1} YwpiC
emmmpooBern avoookataotaNtikn Bepaneia eivat mbavo va unnnnﬂzlyla TV QVTIHET@MON GoBap@v 5pdagwv mou cuvbéovtat e To avocomouTik. Etbikég yia To
YERVOY KateuBuvripec ypappéq yia Ty avriperamon avemBopnTwv aviidpdogwv o awséontal JI€ TO QVOOOTONTIK TEPyppovTal Tapakdw. [aoTpevtepikéc avubpdoeic mou
ouvdéovrat e To avooomotnko: To YERVOY oxeriCerar pie aoBapéc yaotpevteptkés avuidpdaeig mou auvdéovtat e To avodomoinTiko. Bavatnpopa meplatatika Aoyw didtpnong tou
Vﬂm‘pEWEleDU owhiva éowv avmpspﬂsl o€ KAk Sokipic (BAéne mapdypago 4.8). Ze aoBeveic mou éhaBav povoBepaneia e YERVOY 3 mg/kg o jua pehém mpoywpnpiévou (jn
1 ) Odong 3 (MDX01020, Bhéne mapdypago 5.1) o didyeoog ypovog éwg Ty exdihwon ooPapav 1 Bavatrpopwy (BaByol 35)
Vumpmzplkmv nm&puosmv iow awdéovtal HET0 uvcaonomnku fitav 8 eBdopadec (vpog 5 éw 13 epdopadec) amd v apx T Bepaneiac. Me kateubuvTripleq ypappéc yia v
pet@mon oxen{peveg e To mpwroKohho, n uroxwpnon (opiCetat we Peltion o fima [Babjiov 1] A hydtepo 1} oty coBapotna katd v évapén) sutpnvmnxs [ul§ nspmumpsc
TIEPUTTQIOEL (90%) 0¢ 81dy1€00 Xpovo and Ty exdrAwan éwg Ty mmxmpnun 4 sBéopuéz( (0poc 0, 651.:( 22 eopadec). Ot aoeveic mpénetva ya
onpieia Kat oupmTOHaTa mou €ivat mBavo va umodetkviouy KoNiTida 1j BidTpron Tou yaotpevteptkol owjva. Ty KAIKR ekova iuat mbav va
oupnepilapBaverat 81dppota, auEnpéun OURVOTTA EVTEPIKEY KIV0EWY, KOIaKO a}\voc 1l aupatoygoia, e ) Xwpic mupeto. Atdppota j koNitida mov eppaviletat jetd amé v vapéy
Tov YERVOY mpénet va aglohoyeitar éykatpa yia Tov anokhetopd Motpadoug i aMng evaMaktikri¢ armohoyiac. Ze kKhwikéc Sokipéq, koNTida oxeti(opev e To avooomoinTiko
auoyetioTrKe e otoieia pheypovig Tou Bhewvoydvou, e i wpic eEEAKMOEIC Kat AeppokuTTapiki} Kat oudetepo@ihikii SujBnor. Zuotdoelc yia Ty avipetamion e Stdppotag i g,
Kohimiag Baaiovtat oty Baputnta Twv oupmwpdTwv (obpgwva e v Tagvopnon g Babuoroynang e Paputac katd NCICTCAE v3). AaBeveic e fima wc pétpta (BaBpov 11 2)
Gidppota (avénon éw 6 keviaei Ty nyépa) i mavohoyoUpevn fma éwg pétpia kohimida (my. kothiako dAyog i aiia ota kompava), €ivat mBavo va mapapeivouy oto YERVOY.
Tuviotdrat oupmTwpaTKr Bepaneia (.x. Nomepapion, umokatdoTaon bypv) kat mPooeKTIk) mapakoholBnan). Edv Ta fima éwg pétpia GUPMTGUATA UTOTPOMATOLY 1 EMpEvOLY yia
57 npépec, n mpoypappatiopévn oo Tou YERVOY B mpémet va mapaheineta kat 6a mpénetva Sexvijoet Bepancia pie Koptikootepoeldn (m.y. mpedviCovn 1 mg/kg ano to otopa dna
npspnmwc ] moéuvupu) Euv napoumam unoy@pnor o BaBpo 01 1y ematpogn ot évapén, To YERVOY mopei va §avapyioet oty ndpievn mpoypaypatiopévn doon. Adoeig mou
ev mpénetva [ (B\éne mapdypago 4.2). To YERVOY mpénet va Slakomeat opoTikd oe aoBevei jie doBapri (Babpow 3

)

Neomhdopara kahor BIT Kakonn kai pn kaBopiopéva (nepthapBdvovrar kUotelg kai moAumodec)
Suyvéc movoc and dyko

Oyt ouxvég nagav&omuﬁumlk{) alvdpopo

Dwarapayéc Tov petaBohiopod kat g Bpéyng

Mo\ ouyvég L} 0PEn
Juyvéc aguddrtwon, unokahaiia
Oyt ouyvé unovatplaipia, alkdhwon, umogwoopaia, advbpoyo Aoong bykou

L0 (1) (L S—

Yuyiatpikéc Sratapayé

Juyvé OUYYUTIKI) KATGOTAO!

0yt ouyvé ETaBoléc TC vonTiki¢ katdotaong, katdBMyn, petwpévn yevetnola opun

Aatapayéc Tou veupikov ouotipatog
Juyvéc mepigepiki aoBnuik vevpondbeta, {Ghn Kzgga)\u)\yla )\geugyo

‘Oxt ouxvéQ aovdpoyio Guillain-Barré®, quykom, kpaviaki
wokhwvog, SuoapBpia

VKe@ahko 0idnpa, TEPLPEPIKI] veup ataio, popog,

0gBahpikéc Srarapayéc

JuxvéC Baumn 6pacn, movog Tou o@Bahyod
0x1 oUVEC payoetdinidat, atpoppayia Tou vahoeIdoUc GpaTog, IpiTdaY, petwpeévn oIk 0§UTNTa, aicBnpua EEvou swpatog oToug

0pBahyolc, emnequkitida

] 4) Siappota KO)\ITI(S(I B)\zna napavpuq)u 4.2) katmpénet va Eexaviioet apéowg vhnhic d6ong evogéBia Bepameia pe KopTikooTepoeldn. (Ze kAIKEG Sokipég xel
neBukmpedvionovn 2 ma/kg/npépa). Otav eNéyxetat n idppota kat dMa oupmtpara, 1 évapén BaBjuaiag peiwong kat diakomi Twv kopTiKoaTepoeIdY mpémel va Baoileral ot
KAk amogaon. Ze Kvikég Sokipé, n Tayeia abptaia peiwon kat Stakom (oe Slaotpata < T prva) odriynoe oty unotponn mg Sidppota f g kohiTidag o€ optopévoug aoBevei.
01 aofeveig npénet va adiohoyoiviat ya atoiyela didtpnang Tov yaortpeviepkob awhiva f neprioviubag. H epmeipia and khikéc Sokipg oyenid pe v avryperoman Sidppotag
avBeKTIKiC 0 0016 ) KohTidag eivat éun. Qotooo, €l 6v va AnBei umoyn n mpoaBiikn evoc evakh pdy (ia e
. Ze KAWiKé Sokipéc, Tip ke epdnag 6oon infliximab 5 mg/kg, extog edv fjtav aviévbeitn. Aevmpénetva ratinfliximab &d i
0 \’uGTp{VT{leOU owkiva anwalplu [Shmz mw ﬂzpl)\rwr] Xupunnplmlkmv ‘Tov Mpoidvro yia 1o infliximab). Hnatoto€ikomTa Mo ouvdéetar e To avouonomﬂxo To YERVOY
uxm(zml ie doBapri 1y | HETO 1popoc nrariki} avendpkela éyet avagepBei oe khwikéc Sokiéq (BNéme mapaypago 4.8). Ze aobevei
Tiou éhaBav povoBepanteia pie YERVOY3 19/kg otrv MDX01020, 0 xpdvog éwg v xkén)\wun pétplac éwg oopaprc Gavmntpopau (Baeuou 25) nnumm{lmmmc TIou ouvdéeTat e 1o
wooononks Kuuuvenkz and 3 éu¢9 epbopadec and Ty évapén e Bepaneiac. Me kanevBuvrpiec ypapyéc yia Ty avey 0 0povog E TV
unoywpnon KU|.|(1V9I‘|K£ and 0,7 éug 2 zBéouaéz( 0 nmmkz( 1 Kat 1 yohepubp "p{"{l va you npw ano kide 6our| 0 YERVOY, kafig mpowpeg
EpVﬂUTrlplﬂK{( JetaBohéc pmopei va nmmnéu Oplevn) pie 0 TTiko (BAéne mapdypago 4.2). Au€ioeig oe LFT eivat mbavo va avartuyBobv
anovoia KMVIKOV oupmwpdrav. Mpémet va u{lo)\oyoﬂwm avéroei m AST kat e ALT 1 m¢ ohkiig Xo)\zpuﬂpivn( Tipog anck)\zlouo homav artiwv K(’zkwcm( o0 r’mam(,
uuunzpl%ausuvouevmv Aotuw{zwv €éhigne me vouou ] wapuukznnkwv Tipoioviwy Kat va napakohouBodval éwg T unox@pnor Tous. Blowies fimatog and aoBeveic mov eixav
6, karédei€av atoryeia ofeiag pheypovig NeyigokUTTapa Kat aya). Ma aoBeveic pe auénpévn AST 1y ALT oto
bpog Twv > 5-< 8x ULN | ONKn )(o)\zpueplvn 070 €0pog Twv > 3-< 5 x ULN mou mBavohoyeitat 6t oxeriCerat e o YERVOY, mpémet va napaheinetat n mpoypapyiatiopiévn oo tou
YERVOY kat mpémet va mapaxohouBodvrat ot LFT éwg my umoywpnon. Otav B{hlmeow i amnzbu LFT (AST kat ALT < 5 x ULN kat ohlm XohepuBpiv < 3x ULN), to YERVOY pmopeiva
Savapyioet ot endpievn én oon. Adoeig mou mapalei i Oev mpémel (BNéme napd 4.2).Na aoBeveic pe
au{nuzlc meASTH m ALT > 8 x ULN mou mBavohoyettar 6Tt oyetiCovtar e o YERVOY 1 Bepania HDE"EI va dlakonetal opl(mka (BNéne mapaypago 4.2) kat mpénet va Esklvnuzl
apéowc ovotnparik evbophépia Bepaneia e koptikootepoerdri uynAig Soong (my. peBukmpedviohdvn 2 mg/kg nuepnoitg r wodbvayo). Ze autols Toug aoBeveic, mpémet va
Ovtar ot LFT éwg mv inon. Otav umoxwpobv Ta oupmdpata Kar opiahomomBody ot au§fioelc Twv LFT, n évapén Babpaiag peiwong kat diakomic Twy
Kopikootepoetdav mpénel va BaciCera oy khwikn) amdgaon. H BaBaia peiwon kat Stakom mpémet va yiverat piéoa o€ didompa touhdyiotov 1 piva. Auéioeig Twv LFTS katd m
Babpuaia peiwon kat ﬁlakonri &lvat duvatov va avripeTwmoroov pe abénon e 860n¢ Tou KoprikooTepoeidoug kat BpaBl’mpn Babpuaia peiwon kat Siakom. MNa aoBeveic pe anumlxéc
auéoe Twv LFT Tou elvar avBektikoi o€ Sspunﬂa 13 Kopnkompoa&n, elvar Suvardv va e€etaorei n mpoaBiikn evog evaMakikod avouos(umm)\nxou Tapayovta 010 oA e
1. Z¢ KNIk Sokipiéc, 1 HoperiAn oe aoBeveic wpic 0kplon ot Bepancia e {aoav adénon Tou
LFT Katd mv Pabjuaia peiwon kat Slakom Koptikootepoetdav mov dev avramokpvatav oe avénon me doong Twy Kopnkouupouéwv (BAéme mv I'Izpl)\nwn Xapakmpiotikav Tou
Mpoidvrog yia uuan:ulvoMKn pogetiAn). Aeppatikéc uvzmﬂuung avuibpdaeic mov ouvbéovrat e To avogomounTik: To YERVOY ayetiCetar pe ocllapic QSepparikég avemBupnte
uv‘nlSpavﬂ; ov WYOpEI va ouvdéovTal e To uvoocnmmu(o euvumq)opoc T8Ik zm&zpuu(n vekpohuon €yel uva(pzpﬂa 0 KAWIKEC 60Km£; (Bhéne mpavpuq)o 4.8). E€avBnpia kat
Kvnopoc enayopeva and YERVOY 1y v Kvplw( fima 1 pétpia (Baeuou 102)kat e aoBeveic mov é\aav povoBepaneia pe YERVOY 3 mg/
kg omy MDX01020, o 6|auzuu( XpOvog w¢ T exSrAwon Pétpiv éwg thupmv i Buvamwopmv (BaBpov 25) Seppatikev avzmSuunmv awtﬁpauswv v 3 z[ﬂ&ouuézg wpo(
0,9 é¢ 16 pdopddec) amo mv {vap{n e Bepaneiag. Me edikég yia to 1o vpupuxg yia Ty avi
TEpUTTROELS (87%), o€ Sidpeo Xpovo amd Ty ekdihwan éwg v unoxwpnon 5 z[ﬂécuuézg (€0pog 0,6 €w 29 fdopddec). E{avenuu Kat kvnopog znavouzva ano YERVOY Ylp{"il va
avtiperamiCerat pe Baon  ooBapdra. AoBeveic pie pia fima éuwg pétpia (Babpuod 1 éwg 2) Sepparikr) avembonTn avtipaon pnopody va mapapeivouv o Bepaneia pe YERVOY pe
QUMW pATIKT Bspanz(u (m.y. avtiotapvika). ia fmo éwg petpio e§avBnua 1 kvnoyd mou eppével ya 1 € 2 Bbopddec kat Sev PekTicverat jie Tomikd KopTiKooTepoerdr, mpémetva
Eexwvnaet ) and Tou otopatog Bepaneia e Kopnxcmspoaén (m.x. mpeduiovn 1 mg/kg amag npepnaiw 1y luuéwauo) I'lu auezvzlg e pa uoBupn (BaByuod 3) deppaniky uvzmﬂuunm
avribpaon, n évn 60n Tov YERVOY Ba mpémetva e Edv PektiwBouv taapyikd 800 1) 1y o e YERVOY pmopei
Va 0UVEYL0Te{ Kat ahi o emopevn npovpuuuunuusvn Goon Dooeig mov mapalemovrat Aoyw pag avemBopnmg uv1|5pavr|(, Sev anYlEl va unokaiotavrat (BAéne nupuvpaq)o 42).
To YERVOY mpémel va Slakometat oplotikd o aoBeveic pe éva mohd ooPapd Buﬂuov 4) e§avbnpa i ﬂaBupD (BaBpoo 3) Kvnopd (Bhéme mapdypago 4.2) kat Ba mpénet va exvioet
apéow ouotnpatiki) evdophéia Bepaneia pe upnhég Soaei; kop D (my. 2 mg/kg/npépa). Otav z)\zvxﬂzl A\ E{averwu 1) 0 kvyopdg, n évapén me
BaBaiac pewang kat Slaxoc Ty Koptixoatepoeidi mpénetva aoiCerar oty Khwik) andgaon. H BaBjuaia peiwon kat Siakom| mpénet va yiverat iéoa o didorja Toubdyiotov

Kapbiakéc Sratapayéc

0yt ouyvé appuBia, kohmki pappapuyr

Ayysiakéc Siarapayéc

| Zuyvéc [unotaon, é€apn

0yt ouyvé ayyeiinda, ayyelondbeta®, nepioepii oxaipia, opBootatiki undraor

Awarapayéc Tou avanveuoTiKoy ouoTHUATOC, To BwpaKa Kal Tou pecoBwpakiov

| Luxvéc duomvota, Briya

‘0xt oUXVEC 1 IPKeld, 0OVOPOpO 0€giag fi¢ duoyépetac?, SuBnon mvevpova, TVELOVIKG 0idNja, TVeupoviTIda,
ahepyiki puvitida

Dwarapayéc Tou yaotpevipikod

Tohd ouyvég didppota, épetog, vautia

JuyvéC YAOTPEVTEIKI) auytoppayia, kohitida®, SuokothioTnTa, yaotpootoogayiki makivdpounon, kothiakd dhyog

‘Oxt ouxvéC 1dtpnon Tou yaotpevieptko awhijva®, didtpnan Tou mayéog evrépou®y, Sidtpnon Tou eviépou®y, meprtovitida?, maykpeatitida,
evtepokohiTida, yaotpiko €Akog, éhkog Tou mayéoc evtépou, otoogayimida, eedc®

Dwatapayéc Tou fmaroc kat Twv YoOANQOpwY
Juyvée Uol0AoYIK NATIKA AerToupyia
Oyt ouyvé matiki avendpketa®, nnatiuda, nravoyeyahia, iktepog

Dwarapayéc Tou Séppatog Kai Tou umodopiov 10ToY

Tohv ouyvé §dvBnya’, kvnopoc’

JUyvéC depyarinida, epvBnyia, Aevkn, kvidwon, alwnekia, vuktepwvoi 1dpwreg, Enpodeppiia

01 0vyvéC Toduki embepiuiki] vekpohuon®™, hevkokurtapokhaotiki ayyeiiuda, anogolidwon dépuatog
A é 5

Tevikég 6mtugax£’g KAl KaTaotdoeL Tg 08ov xopiiyneng

1 piva. zugohayngavuneu Inteq avaibpdoeic mo uuv&sowm € 10 avogorouniko: To YERVOY oxeriCerat pe doBapéc veupohoy avtibpdoelc Séovtat e to
1popo advbpopio Guillain-Barré éxer avagepBei oe Khwikég dokiuéc (BNéme mapdypao 4.8). Exouv emiong avagepBei oupmtapata oucm(cm 1 puacBévela

gravis. Ot aoBeveic pmopei va mapouatdoou ik aduvapia. Mropei axopn va napuuma(nzl aofnTki vsupomezla Ave€iiynm ki veupondBela, puik aduvapia f awobnTky
veupondBeia mou Slapkei > 4 nuépeg mpémet va {rat kat Ba mpénet va n aina, omewg eEENEN g vodou, MopdEels, petaBolikd olvBpopa Kat
QappaKeuTIkd mpoidvra. Mo aoBeveic pe unpm (Bueuov 2) vsuponaeﬂa (xwmlkn e 1) ywpic aoBnTiki) mov mBavov oxetiletar e To YERVOY, 6a mpémet va mapaheinetat n
éun 60on. Edv Ta veupol /oy £vap€n, 0 aoBevric propei va Eavapyioei o YERVOY oy enopevn npavpuuuauuuzvn o). Adoeig mov
\oyw piag 0 avtidpaon Sevmpémet (BNéme mapd 4.2).ToYERVOY mpéner PIOTIKG € a0Beveic e copapry Euepom

Tohb ouyvé konwon, avtidpaon e Béong éveong, mupecia

Juyvéc piyn, e§aobévion, oidnua, dhyog

0yt ouyvéc TMoAV0pYaVIKN avemdpketa™, oxen{opevn e T éyxuon avtidpaon

MapakAwikég e§eTdogC

Zuyvég auénpévn apvotpavagepdon e ahavivne!, avénpévn (PTIKN apvoTpavoepdon’, auénpévn xohepuBpivn aipatog, petwpévo
0WUATIKO E(lgo(

‘0xt ouxVEC mo NIATIKiG A yiag, avénpévn kp | aipatoc, au§npévn Bupgogidotpdmog oppov aipatog,
pelwpévn Kopn(o}\n alpawc, HEWWHEVN KOPTIKOTPOGivi) aijiarog, uu{nuivn Nimdon', auénpévn apuldon aipatoc!, pelwpévn
TEOTOOTEQOVN dijtatog

a0l G Baoi Y Ixela am 9 kKhwikéc Sokipg mov e€¢taoav To YERVOY 3 mg/kg 6oam oe pehdvipia.

[} { 0 ex[&uun

vupfwwmg e oxenika uiumz(n(mﬁﬂvw(tp).iyuovm&ﬂ(uvznlaupnmivzpvzlz(nupzxo\rml oty «[leprypagn emheyps EVEPYELOV» Kal TV Tapdypago 4.4. Ta

Sedopéva d 0€ QUTECTIC l\vpl\uk v jmelpi and pehétn Odong 3, v MDX01020.

0 Avagépovtat o pdogareg uz}\mc &KTC KNVIKGV GOKIj

MpdoBetec avemBupnTes evépyeteg mov Sev uva(pzpov‘lm orov MMivaka 2 ¢ Eyow avuq)epezl 3 uoSeva( mou éhaBav aMeg Goeis (eite < i > 3 mg/kg) YERVOY o€ khvikég Sokiiég
u{kavmuam( Autégol npooﬂmc avriépdoeic mapouaidoTav Oheg o au)(vomm <1%: unvxwlouo; Jokapditida, Kupélouunnuﬂzlu uumuvoon natitda, moAdpoppo epinua,
avtodvoon vegpinia, oupmraata opoidlovia e uuauSsvna gravis, autodvoon fi avendpkeia Tov ghotod Tav emvegpidia,
olénuu o otpﬂa)\uou okhnpinida, xpomq;lkn upmpmﬁa pawopevo Raynaud npwmmba abvdpopo

f 4) 0BTk veupondBeta mov mBavooyetar Tt auvdéetar e to YERVOY (BNéme napdypago 4.2). Ot aoBeveis mpémet va avrip a0pQwVa e T« fipLEC ypappéC

o xﬁpuuuwcvmmv Bmxslpnun aluemmnc veuepomeslac Kmnpsnﬂ va Ezmvnoouv apéow zv&oqﬂ\sﬁm Bepaneia pe oy f (X 2mg/kg/nuépa).
G onpadia kKA Bampénet P ovtat uvu)\ovn To YERVOY mpénetva d d

Ywpiaon, ayaroupia, mpureivoupia, ewpévn Bupeoeidotpdriog opyidun aiyatog, petapévn yovadotpogivn aijatog, petwpévn Bupocivn,
Asvkowevtu Kalnnkukunupulula Neptypagn emheyuévav avemBupnTwy evepyeidv: Me e§aipean Tig MepUTTQI0EIG oTIC omoie emonpiaiveta, Ta SeGopéva yia Tig MapakdTw emAeypéveg

I
e aoBeveic e ooBapr} (Babyuow 31} 4) kvnTikiy i nmo)\cqu ([}Amr { 04. Z) vénxgwunuezm oy GUVOEETAL 4E TO AVOTOMOINTIKO: To YERVOY pmopei
va Tipokahéoel pAeypovi) Twv 0pyavwy Tou b OUOTAATOC, GUYKEKPI i Blakn avendpKela kat 0 Kat ot aoBeveic
|imopei va Tapouotdoouy i etdikd oupTTGyata, Ta omoia Hopei va potdlouy e dAa aitta, Omw petdotaon otov yképalo 1 umoKeipevn vooo. It auyvoTepn KAWIKI} ekova
oupmephapBdvera n kepahalyia kat 1 komwon. ZTa oupmtwyata pmopei va oupmepthapBdvovtar eNefpata Tou omikod mediov, akhayé TG oUNMEPIPOPAC, SlaTapayéc Twy
nhextpohutv Kat unéraon. Emwvegpidiaki kpion wg aitio Twv oupmrwdtev Tou aofevoic mpénetva anokheietal. H khwik eumenpia e evbokpuonde a)(sn(opsvn e 1o VERVOY

fval éun. Ma aoBevei¢ mou éhapav povoBepaneia e YERVOY 3 mg/kg ot MDX01020, 0 xpovog éwq try. skén)\mnn JéTplac éug nm\u oBapri¢ (Babpou 24)

vEpyelEC ﬂnm(nvwl oe aoBeveig mov z)\a[iav JovoBepaneia e YERVOY 3 mg/kq (n=131) A YERVOY 3 mg/kg 13 ouvéu(muo Jegp100 (n=380) o¢ Ha peNém Odong 3 Tou

(un ] pehaviapatog (MDX01020, Bhéme mapdypago 5.1). Ot 1PIEC YPOHpEG yia TV (OIIOT QUTGV TWV 0
EVEDYEWV TEpIypdovTal oTIY napuvpuq)o 44. Fump{wsplk{( avtibpdag mou ouvdéovtat pie To avooomotniko. To YERVOY oyeriCetat pe ooPapég V(]OTp{VIEleE( avtibpdaei¢ mou
ouvdéovTat ie 10 d \dyw didrpnang Tou yaotpevtepikol owhijva éxouv avagepBei o < 1% Twv aoBevav mou ékaBav YERVOY 3 mg/kg 3
ouvbuaopo pe gp100. Ity opdda pe povoBepaneia pe YERVOY 3 mg/kg, uvatp{penki Sidppota kat kohitida mrolavﬁnmm Bapumnrac ato 27% Kat To 8% avriotorya. H uuxvomra
0oBapric (Baeuou 3 r14) QSidppota kat coBapric (BaBpou 3 1} 4) Kc)\mliu( Titav 5% yia to kabéva. 0 didpeoog ypovoc éwg Ty {Kﬁn)\wun ooBapav i Bavangdpwv (Bueuov 3éwcS)

Tiov ouvdéovtat ie 1o muv 8 B dopddec (edpoc 5 éuw 13 edopddec) and my upxn mwe ﬂmanzla: Me kareuBuvtrpieg vpauuz( yiamy

Yaotpevep P!

axeti{opevG e To avogomounTIke Kupdvenke and 7 éw mepimou 20 zBBnuuBz( anomy svup{n e Bspunsmc E
& KNVIKEC OOKIpEC, Firav yevika eNeyyopien e P opuovmv Edv u.mmuw fnote onpeia | Kpianc, 61!1.:(
0oPapi} aguddtwon), undtaon A katamngia, Guviotdtal yeon )(opqynan Bog\ép OV e P fy 6pdon xaio austn( Bampénetva ad yla

6koMo ) umoypnon 1K OTIC Tep pec mepumroelC (90%), pe didpeao xpovo amd v ekdiAwon éwg Ty unoywpnon (opiCetat
g Bz}mwm o€ fima [Buﬂuov 1] r| )\lvmepn 1) o copapomta katd w Evupffl) 4 eBoopdbdec (€opog 0,6 éwg 22 epdopddec). Ze Khvikég Sokipég 1 Kohitida mou ouvdéetal pie To

T napouia onyaiag f} Aoycréewv. Edv undpyouv onpeia emvegpidakric avmapksmg ado uaesvnc bev Bpiokerar o zmvswplémkn Kpion, mpéel va eSeTaoToly mepartépw
TapaKhVIKEC £€ETA0EIC OTIC omoieC vetal 1 agloAdynon epyaoTnplakay Kat v ehéyywv. H u&c)\oynan w anotz)\muamv TWV EPYAOTNPLAKAV ENEYXWY Yla
T éheyyo g evbokpivolg Aertoupyiag mpénei va itaimpy ané mw évapén Bepaneiag . Edv ol

z)\syxm m( unbeuon¢ zpyamnpmxcl

1Ke e orotyeia @heypoviic Tou BAewvoydvou, e 1 Xwpic eSENK®OEIC Kat )\zuwoxunuplkn Kat uuémpowlhkn BmSnan Hnatoto§ikoTnTa nou suvbéetar pe 1o
avoooroiniko. To YERVOY ayetiCetat jie doapn nnatotogIkaTnTa mou cuvdeTat jié To avooomomTiko. Bavatn@opog NaTIKi| avemapKela éxel avuwszzl 0 < 1% Twv aoBevav nou
apav uovoeipunzlu e YERVOY 3 mg/kg. Augfioet e AST kat e ALT onomu&nnme Bupumm; avagépBav oTo 1% Ka1 70 2% Twv aoBeviy avmm)l)(a LNev umipyav avagopég
ooBaprig (Baeuou 3n4) uUEnvn( g AST 1} ¢ ALT. 0 ypdvog éwg v exdrilwon pétplag éwg dopaprc 1 i 1p0p (Bueuou 2 éug5) TIoU auvdEeTat e To

heyyorme U Aetroupyia efvat i, ouviotdtat Bpayd oxijyia Bepaneiac e upnhéc dooelC 0V (.
QOTE vl VTIHETMOTE 1) PAeypovr} Tou adévakain 6o Tou YERVOY Ba npam va napu).alq)ﬂsl (B\éne mapdypago 4 2). Aum m rmqu vl
dyvwoto edv 1 Bepaneia e KopTKooTEpoeIdH avaotpéel Ty abevik Suokettoupyia. Oa mpénet niong va Eekwvioet Ktk unokardotaon opyiovav. Eivat mbavo va eival
anapattnT) Hakpopovia Bepaneia pie uroxatdotaan oppovidv. Otav TeBoby umo eheyyo T Oyata ot @ £ Téq Kat elvar eggaviic n Petioon Tou
aoBevouc ouvoNikd, imopei va ouveloTei n Bepaneia e YERVOY kat n évapén e Babjuaiag peiwong ka 5|uKum]( o Kopnkomposlémv nipénet va paciCerar oty Khwikr) amopaon).
H Babpuaia peiwon kat Slaxom mpémet va yiverar péoa oe didotyia Touhdyiotov T priva. Abkec avemBopnTeC aviibpdaeic mov ouvGéovtal e To avodomouniko: Ot MapakdTe
avemBoynTec avidpdoeig mou mBavohoyeitar Tt ouvdéovtat jie o avooomomTikd, éouv avagepBei o aoBeveic mou éhapav povoBepaneia pe YERVOY 3 mg/kg oty MDX01020:
payoedinida, nwowogihia, avénon Amdong kat omelpapatoveppitida. EmmpooBétay, ipinda, ayohutikr avaipia, auéioei apuldong, moAuopyavikr) avendpKela kat mveulovinida
£youv avagepBei oe aoBeveic mou éhaav memmidiko epBokio pe YERVOY 3 mg/kg + gp100 ot MDX01020 (BMéne napdypago 4.8). Avot uv‘népuaslc eval ooﬁapsc lBaBuou 314) eival
mbavo va anarmei apeoa Bepameia pe uPnAéc Sooeic kopTikooTepoetdwv Kat Stakom] Tov YERVOY (Béne napd 42).ha inda, ipinban auvderat pe
70 YERVOY, B mpénet va e€etaletat n xprion TomKav 0ELS@V 0T Hop(r} TV 0pBAMIKGV OTayOVWY OMwg avbeikwtal tatpikd. Erdikoi mubnapoi: AoBeveic pe ogBakyiko
ehdvwpa, mpwtonadé peAdvmpia Tou KNE kat evepyéc uzmmo{l( Tov ykeahov Sev oupmeptehigboav omy mhotiki) khwikr) Sokii (BAéme mapdypago 5.1). Avridpaon oty
yyuon: Ymipyav éVeC avagopég oopapiov doewv oTv éyyuon o€ KAWIKéC Soipéc. 2e mepimwon coBapric avtidpaang oy éyxan, 1 éyxuon YERVOY mpénet va
GlakomTETaLKatva xopnyaml KumMnAn 1atpik Gapanzla ABeveic e rmlan pétpia avtiSpaon oty éyxuon, pmopouv va dBouv YERVOY yie mpooekikii napakohou6non. Mropeiva
)\wezl unogn 1 ipogapy | ayoy pe PETIKO Kal juvikS. AoBevelc e autodvoon vboo: AoBeveis e 1topikd autodvoon vbaou (ektd and hedkn kat enapitg
Bokpivng, oM peoeidiopio), QUTAV Yla Toug omoioug anareftat fayla
svzpyo auwavoun V000 A yia diatiipnan Jetd ano opvuvou ev iy o€ Kvikéc 60Kl|.|£§ To ipilimumab €ivat svwxumg v TKuTtdpwy oy
kaBiotd Suvarr v avocohoyikr) avtamokpion) (BAéne napdvpaq)o 5.1) Ka eivat mavo va nupz’uB{l omy avoookataotakTiki] Bepaneia, yeyovog mov odnyei o€ mapoguopo m
unomuzvn( vboou f augiuévo KivBuvo ardppyng to pooyeduatoc. To YERVOY mpénet va anogedyetat oé aoBeveic |.|a 00Bapr) Vepy0 autoavoon V60, O MEPITLGOELS OTG ool
elval evBeyopéva peoa unﬂ)\mlm yla {wr kat e mpoooy o dANoug aoBeveic i L0TopIKO auTodvoOTG VOTOU, ETd
uno npaumlkn z{zmcm o0 Evéz)(ouavou KIvG0voU- owz)\ouc 3 moulkn Bdon. ABeveic mou akohouBobv Siama uz eheyyopevn meplekToTTa o€ vdtplo. Kabe ml autod Tou
Qappakeutikod mpoidvrog mepiéyet 0,1 mmol (1} 2,30 mg) vatpiov. Oa mpémet va hayBdverat umoyn katd Ty Bepaneia aoBeviv o akohouBodv diarra jie eheyyGpievn meptexTkoT T
oc vatplo. 4.8 AvemBUpnteg evépyziec: Nepiknin Tou mpogik aopdherac: To YERVOY éxet yopnynBei oe > 3.000 aoBeveic oe éva khviko mpoypaypia To omoio agloAoynoe m
Xerion Tou pie Sidgopeg d6aeig kat Tomoug dykwv. Extdc dv opicerar Stagoperikd, Ta dedopéva mapakdrw anotundvouy v éxBean oe YERVOY ata 3 mg/kg oe khwikég Sokipiéq
Jehaviparoc. T pehém Odong 3 MDX01020, (BAéne mapdypago 5.1), ot aoBeveic éhapav éva didpeo 4 dooewv (ebpog 14). To YERVOY oetiZetar mokt ouyva pe avemBipnteg
£VEYELEQ TIOU TIpOKUTTTOUV amd augnpévi 1 evietapévn Gpdon Tou avogomointikod. Ot mepIoaGTEpEC amo auté, otig omoieg oupnepihapiBdvovtat coPapég avtidpdoeic, umoywpnoav
perd ano v évapén kataMnhng tatpikrig Bepaneiag 1y  Slakom Tou YERVOY (Bhéme napdypago 4.4 yia mv aviipetwmion avemBopnTwy avibpdoewv mov ouviéovtal e To
avogonounTiko). Ze aoBeveic mov éhaBav povoBepancia pe YERVOY 3 mg/kg oty MDX01020, o avembujmteg evépyeteg mou avagépBnkav ouyvotepa (> 10% twv aoBeviv), fitav
Q1dppota, §dvenpa, kvnopidc, komwon, vauia, éyietog, petwpiévn 0pe€n kat koiakd ayog. Ty mhetovatntd Toug jTav e éwg pétpieg (Babpo 11) 2). H Bepaneia pe YERVOY
Slakomne Aoyw avemBopnTwy evepyetav oto 10% Twv aoBeviv. Katahoyo avemBupntwy evepyelv oe mivaka: AvembopnTes evépyetes mou avagépBnkav oe aoBeveic pe
Tipoywpnpiévo pehdvwpa, ot omoiot éhaav YERVOY 3 mg/kg oe khwikég Sokiés (n = 767), mapovaidlovtar otov Mivaka 2. Autéc ot avnidpdoeig mapouatdlovear ava katnyopia
0UOTjaTOg opvdev OUHQWVa PE m ouyvotnra. H ougvotnTa opicerat wg {Zr']; N0 uyvég (> 1/10), ouyvég (= 1/100 éuwg < 1/10), oyt ouyvég (= 1/1.000 éwg < 1/100), omdvieg
(=170, 000 fug< 1/1.000), nc}\u andvieg (< 1/10 000). Evtdg kdBe kamnyopiag ouyvoTTac epgdviong, ot avsmeuum{( evépyetec epipaviCovat Katd LDGIVOUGQ UEIpﬂ uoﬁupcmm(
Ta it 0 o€ HLAA2*0201 Betikoug aoBeveic ot omoiot éhapav YERVOY atnv MDX01020, ritav mapdyiota pié exeiva mou
Tapamprifnkav oTo KAwikd wpcvpuuua OUVONKA.

0 kupdvBiKe ant 3 éuc 9 eBopdde and my apyr g Bepaneiac. Me kaevBuvripteg ypaypéc yia v avaerimon oxeTibyeve e 10 TpwTéKoMo, o ypovog éu v
uoy@pnon Kl)uavSnxz ano 0 7 éug2 E[S&opaéz‘ Te Khvikéq 60Klu£(, Blowie fimatog ano aoBeveic mov eixav pe Ejipavioav oroiyeia
oteiag pheypovric Kat Deppatikég avtiépdaei mou auvbéovtar pie To avooomomTiko. To YERVOY oyetilerar pe ooapég
Oepparikég avemBopnTes avuidpdoeig mou pmopei va ouvbéovtat jie To avosomounTko. Bavatnpopog Togikn emdeppuk vekpohuon éxel uva(pspﬂa 0¢ < 1% Twv aoBevav mou Ehapav
YERVOY oe ouvduaopd pe gp100 (Bhéme nupuvpuq:oS 1). va opdda pe uovoeepunau e YERVOY 3 mg/kg, avagépBnke e€dvinpia Kat KVnopog 6luq:opEnKr|4 [iaplmnag, T kabéva
010 27% Twv a0Beviv. E{uver]ua Kat er]ouoc Enavuuzvc a6 YERVOY fitav xuplw( fima (BaByuod 1) 1} pévpta (BaBuod 2) 0) 0¢ parei 0. 0 didapeoog
Xpovog éwg T ekdhwon pétplwv éwg coPapav 1y Bavatngopwy (Buﬂuov 2 ¢ug S) OSeppatikav avemBopnTwy a\mﬁpaozwv fitav 3 eBbopddec and Ty apyy e Bepaneiag

(epog 0,9 £ 16 eBdopadec). Me kateuBuvtiipiec ypapipég yia T avip Heto unuxwpnun { [ul's TIEPUTTIOEI (87%)
uzélapwoxpovounomvzxénmansw(mvunoxwpnunSzﬁéopuézg zupcgﬂﬁiw(29 Boopddeg). N uvnépdoﬂc béovrar e 0.To
YERVOY oxeriCerat pe ooPapéc avtidpdoei béovrar pe 6po abvdpopo Guillain-B: Bei 0 < 1% Twv aoBeviov mou Ehapav

YERVOY 3 mg/kg oe ouvbuaoyo e gp100. Zupmidpata opotdlovia e puacBéveia gravis éxouv eniong uvaq)spﬂzl 0e < 1% TV ucSszv rmu zkuﬁav U\Vn)\orzpzc ool YERVOY 3
Khwiké Sokipéc. Evokpondbeia oy quvdéovTat e To uvuocnmmlko T opdda pe uovoespanzlu e YERVOY 3 mg/kg, Baptmrag

070 4% Twv aoBevav. B i avendpkeld, Kat Bapumra 10 kaBéva 010 2% Twv acBeviv. H augvomta
6oBapod (BaBiuov 3 1} 4) umoimoguaiapiol avagépnke ato 3% Twv acBeviov. Aev umipxav avagopés coBapis 1 nc)\u oopapric (Babpoo 3 1 4) smvztpmﬁmxnc avemdpketag,
unepBupeoetbiopod 1) umoBupeoeidiapiov. O ypovog éwg v ekbiihwon unpluc éug nc)\u oopapric (Babpo 2 ¢ éug 4 HETO KupdvOnke
ano 7 éq nepimou 20 ebopadec and v apyr g Bepaneiac. Fy 13 6mou 0 KNVIKEC BOKIpiéG, I nmv YEVIKAG ENeyYOpev e
Bepaneia umokatdotaon oppovav. ANNeg avemBuynTes avdpdaeic mou ouvdéovtat pe 6.0t napaxam avudpdoei mou fratont ouvézovml

1€ T0 avocomouTIK, €xouv avapepBei o€ < 2% Twv aoBevav mou EhaBav povoBepaneia e YERVOY 3 mg/kg: @ihia, avénon Aimdong kat

Emmpoofétuw, ipitiba, ayohutiki avaipia, auérioeig apuldong, mouopyaviki} avemdpkela Kat mveupovida éxouy avagepBei p aoBevei¢ mov éhapav YERVOY 3 mg/kg o€ auvduaayio
pe memudiko eufohio gp100. YERVOY 5 mg/ml mukvo Sidhupia yia mapaokeur] Siahdpatog mpog éyxuon — Zuokeuaoia: 1 Gialidio (yudhvo) x 10 ml pe evewiki Noookopetakr Ty
3.887,16€, kar evbewiki} XovSpikr} Ty T 4.468,00€. YERVOY 5 mg/ml mukvo Sidhupa yia mapaokeur} Stahdpiatog mpog éyxuan — Zuakevacia: 1 Otahidio (yudhwo) x 40 ml pe
euewkriki} Noookopetakn T 15.548,65 €, kat evetkiki} XovSpu tpr a 17.872,01 €.

BonOijote va yivouv 6Aa ta pdppaka mo acgakn: Zupmnpwote Ty “KITPINH KAPTA”
Avagépate: OAEE 1ig avemBupnteg evépyeteg yia 1 NEA OAPMAKA ]
Tic ZOBAPEX avemBupntec vépyetec yia a INQETA OAPMAKA

%Z% Bristol-Myers Squibb

Bristol-Myers Squibb A.E. Attikiic 49-53 & Miporovridoc 2, T.K. 152 35 Bpikioota, Attiki. T0 63883 - Bpikiigota T.. 152 03, Arti.
Tnh. 2106074300 & 210 6074400, 0a€ 210 6074333. APM.A.E. 62772/01AT/B/07/148



we have theidea...

... the skills, the scientific knowledge and the drive.
Just put some trust on us!

We plan and work for your achievements. Your success is our vision.
Just do only what you have to do and leave the rest to us!

mind
WOrK

we mind your own business

Marketing & 15, M. Botsari Street
Communication GR-145 61 - Kifissia

Consultants, t +302106231305
Publications&  f +302106233809
Events e info@mind-work.gr




To YERVOY™ (ipilimumab) evéeikvutat yia T Ogpaneia
TOU PO wWPNHEVOV (avey)EipNTOU I} HETAOTATIKOY) pEAAV@PATOC
o6& evnhikoug mou éxouv AdBet mponyoupevn Bepanceia.’

MPOOAOX THX EMIZTHMHX
2TO METAXTATIKO MEAANQMA

H dUvaun tou
QAVOOOTTIOINTIKOU

OVOoTNUATOC

H omoudaiétnta tng
MTAPATETAUEVNG
emiPlwonc

« YERVOY™: O mpwTtoGg EYKEKPIMEVOG TTAPAYOVTAG TTOU TTIAPATEIVEL ONUAVTIKA T GUVOAIKN emPBiwon o€ aoBeveiq
HE TTPOXWPENHEVO HENAVWHA*?
« YERVOY™: Mia véa Bepareia evioxuong Twv T-KUTTAPWYV TTOU EVEPYOTIOLE( TO AVOCOTOINTIKO CUCTNMA WOTE
AUTO VA KATAOTPEPEL TOUG KAPKIVIKOUG OYKOUG,.

MNa onpavtikég MAnpo@opisg ac@dalsiag,
avatpééte otnv MepiAnyPn Xapaktnpiotikwv Mpoidévrog tov YERVOY™
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Stahvpatog mpog éyxuon
*Y¢ ulaTuyaiomomnpévn, ekeyxopevn dokip gdong 3.
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