ISSN 0973-9653

RAJIV GANDHI CANCER INSTITUTE AND
RESEARCH CENTRE

A N
W
. g




CANCER NEWS JUNE 2011

* Clinical Trials: Benefits of Intensity Modulated Radiotherapy;
/RESEARCH&ANALYSI STEAM ) Chemoradiotherapy in Head and Neck Cancer; Survival and HPV in

Oropharynx Cancer; Zalutumumab for Head and Neck Cancer [14]

Ve N
[ 4 PATRON ) ﬁ:rom the Desk of Director Research \ |
| Shri B L Joshi Head and neck cancer remains adifficult cancer to treat asmost patients | |
| GOVERNING COUNCIL haye advanced disease on presentati on and aggrvetherapy | swarrantt_ad |
| : ] i to increase the chances of cure. Multidisciplinary approachisimportantin | |
| \(;ir::ae] ggnrman ;hnr; :eya';gsnhacehg/ﬁ’:a treating these patients, given the complexity of thetreatment and theacute | |
| - : || and long-term complications that result from chemothe_rapy, radiation |
| Hony Secretary. Sh”_ Pramod Maheshwari | | therapy and surgery. Over the last decade tremendous achievements have |
| Hony Treasurer:  Shri O P Nayar been made in the management of patients with head & neck cancer. |
Principal Advisor:Shri K K Mehta Advancements in the understanding of the pathogenesis of head & neck
| Members malignancies could rapidly lead to the elaboration of tailored treatment. |
: Shri Madan Agarwal The pre_sent is_sue highli ghtsthe biology of head & neck cancer; recent :
| Shri RN Bansal advances in radiotherapy, robotic surgery and targeted therapy. |
| SmtHarmalaGupta Wearegrateful to Dr Anil D’ Cruz, Director, Professor & Surgeon, Head | |
| Q\C/:II\\/IA gPLMK;PUf(I(?Re;()j) Eet_:kIServiceﬁs, 'Ic'jataM edmoria;l] HEi)_sriitaJ, I\/]Icul_r|net;3i , l\flor I|1()rgvidi ngthe’ Guest | |
| : ra(Ret rticle’ on “Understanding the Biology o eck Cancer” |
| Dr KV Swaminathan _ | would liketo thank Merck Serono Oncology for supporting thisissueof | |
| \U Representativeof LG of Delhi _J| Cancer News. Views and suggestions from the readers are welcome. |
| /" RESEARCH ADVISORY COMMITTEE ) \_ brbChoval /1
| |
| R e o (CONTENTS Y
: C;ifr rza; [I;eAyC ® Special Feature: Recent Advances in Radiotherapy in Head and Neck :
Prof of Medicine & Head Research, AlIMS Cancer[3-5]
: Dr K Satyanarayana * Guest Article: Understanding the Biology of Head Neck Cancer [6-8] :
| | S DDG Publication & Information, ICMR || « NotableAdvancesin Head & Neck Cancer-2010[8] |
| Medical Di?(i_c":lolf (\i:g;;k Hospital * Perspective: Robotic Surgery in Head and Neck Cancer [9-10] |
| DrAN a'ndkumar * Research & Development: Radiotherapy for HIV-Positive Cancer Patients; |
: S DDG & Officer-in-Charge, NCRP, ICMR Sm_oki ng During Radi otherz_apy; TargetingUROD EnzymeBoosts Treatment; :
| Dr Anurag Mehta V oice-Saver: Ph(I)todyn.ammTk.}erapy [11]. . . |
Director Laboratory Services, RGCI&RC || ®* New Technologies: Diagnostics- Detection of Circulating Tumor Cells,
| Dr RamaMukherjee IntraoperativegRT-PCRinHead & Neck Cancer. Drugs- MultikineinHead |
| Managing Director, ARAHC Pt Ltd and Neck Cancer; Reolysin. Techniques- Boron Neutron Capture Therapy; |
| Director ResearchRGCI& RC Narrow-BandImagingfor Head and Neck Cancer; Reconstructionof Trachea; |
: S Member Secretary, RAC ) Volumetric Modulated Arc Therapy [12-13] :
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
I |

Editor
Dr DCDoval ¢ Watch-Out: L ead Cancer Compound Sym004; Mol ecul ar Detection of Head
Director Research and Neck Cancer; Molecul efor Prognosing Tumor Grade; V accinesfor Head
Ms Rupal Sinha and Neck Cancer [15]
Resear ch Officer * Globe Scan: HPV-Associated Oropharyngeal Cancers; World Record for
Mr Saud Azam DNA Analysis; New Tobacco Control Plan; Oral Tongue Cancer in'Y oung,
Resear ch Officer White Females[16]
MsSwarnimaJaitley * In Focus: Targeted Therapiesin Squamous Cell Carcinomaof Head and
Principal Research Officer Neck[17-18]
Dr (Mrs) Harsh Sachdeva N Head & Neck Cancer Facts[19] )
\_ Principal Research Officer Y, . — . ———— .
(T hispublicationaimsat disseminating informationY /printed at I
/~ Printed and Published by | on pertinent developments in its specific field of || Sagar Printers&
Rajiv Gandhi Cancer Institute & coverage. The information published does not, || Publishers,
Research Centre, Sector - 5 therefore, imply endorsement of any product/ i%??auﬁﬂggrznkdpmarg,
\\ Rohini, Delhi-110085, India ) \process/ producer or technology by RGCI& RC. New Delhi - 110 003 //




CANCER NEWS

JUNE 2011

SPECIAL FEATURE

RECENT ADVANCES IN RADIOTHERAPY
INHEAD AND NECK CANCER

Introduction

Theincidenceof headand neck cancerisincreasing
globaly andisnowthefourthmost commonmalignancy
intheworld, withmorethan 70% of all casesfoundin
devel oping countries. Head and neck cancer remainsa
difficult cancer totreat; most patients have advanced
disease on presentation and aggressive therapy is
warranted to increase the chances of cure, but at the
sametime, thisaggressivetheragpy canresultinggnificant
andpermanentmorbidity.

Advancesarebeing madein head and neck cancer
treatments. In addition to advancesfrom themedical
oncol ogy side, decadesof researchinthefieldof radiation
oncology for cancersof thehead and neck hasfocused
on increasing the therapeutic ratio of the radiation
treatment. Efforts have been directed towards dose
escal ationto achievehigher tumor control probability
whilekeepingthenormal tissuecomplicationrateat the
minimumpossble

Evolution

Conventiond techniquesof radiationplanningusing
maskimmobilizationandconventiona Smulaionalowed
only squareor rectangul ar treatment portal sassociated
withdaily setupvariationsintherangeof 3-6 mm. This
required generoussafety marginsleadingtoirradiationof
alargevolumeof normal tissues. Withrapidadvancesin
computer softwarefor treatment planning, evaluation

Dose Distribution by IMRT Technique

Dose Distribution by Conventional Technique

and dose delivery, dose sculpting around irregularly
shapedtumors, doseescal ationandreducing dosetothe
OARs(organat risk) becameapossibility.

Themaj or acutetoxicity duringradiationtreatment of
head and neck cancersismucositis, leadingto painand
attimestreatmentinterruptions. Longtermmorbidities
includehearingloss, xerostomia(resultinginlossof taste
anddifficulty in speech), dental decay and dysphagia
havingasignificantimpactonpatient’ squality of life.

Intensity M odulated Radiother apy (IMRT)

INIMRT, theradiationdoseisdesignedtoconform
tothethree-dimens ond shapeof thetumor by modulating
the intensity of the radiation beam to focus a higher
radiation dose to the tumor while limiting the dose
delivered to defined normal structures, such as the
salivary glands, auditory and optic apparatus, spinal
cordandlarynx.

Severa smdl singleingtitutiona studieswithvariable
cohort of patientshavereported excellentlocoregional
control ratesin head and neck cancerswithsignificant
reductionintheratesof acutemucositisandlongterm
xerostomiaanddysphagia.

However, steep dosegradientsachievedwithmulti-
leaf collimationandintensity modul ationcouldleadto
geographica missduetorandomandsystematicerrors,
thereby requiringlarger PTV s(planningtarget volumes).

Thesesophisticatedtechniquesof radiationdelivery
allow the oncologist to treat elderly and pediatric
popul ationwithacceptabletoxicity. Hereisanexample
of an80yearsold gentlemanwhowastreatedfor Stage
IV tumor of head and neck, whoispresently onfollow
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After Radiation

upintheDepartment of Radiation Oncology of Rajiv
Gandhi Cancer Institute& Research Centre.

ImageGuided Radiotherapy (IGRT)

Exquisitely scul pted dosedistributions(increased
geographical miss) withIMRT, plustumor motionand
anatomical changesduringradiotherapy make IGRT an
essential part of modern radiation delivery. Image
guidancecanbeusedfor tumor delinesation, reductionin
PTV marginandtreatment verification.

Image Guidance for Tumor Delineation: CT
(Computed Tomography) and MRI (Magnetic
Resonancel maging) of theheadandneck regionobtained
in treatment position, followed by fusion of the two
allowsaccurateddineationof thetumor volume, OARs
anddectrondensity datafor dosecal culation. Additiona
biological informationfromFDG-PET (Fluoro Deoxy
GlucosePostron Emission Tomography) allowsfurther
dose escalation to thetumor. Radioresistant hypoxic
regionswithinthetumor may behighlightedusing 18F-
FMISO(fluorine-18-labd ledfluoromisonidazole)-PET.
Thistechniqueisininvestigational stagesasof now.

Image Guidance for Reduction in PTV Margin:
Reductioninsizeof thetumor, and shiftintheposition

of the OARs (e.g. parotids), leads to interfraction
variationsindosedistribution. Inroom, imagesmay be
obtainedusing CT onrails, kilovoltageconebeam CT
(kVCBCT), megavoltageconebeam CT (MVCBCT)
ortomotherapy. Theseimagesarefusedwiththeplanning
CT scanimagesusing bony and soft tissuelandmarks
andcorrectionsmadeinthepatient’ spositionor treatment
plan, thus obviating the need for alarge PTV. This
concept may be furthered in the form of adaptive
radiotherapy inwhichapatientwithbulky nodal disease
or tumor lyingclosetovital structuresisplannedforan
interim scan and the tumor volumes and OARs are
recontoured and replanned. This allows for better
sparing of OARsand better dosedistributionintarget
volumesinsel ected patients.

I mageGuidancefor Treatment Verification: Higher
precision in radiation treatment plans and delivery
systemsnecessitatestreatment verificationat regular
intervals. EPID (Electronic Portal Imaging Device),
kVCBCT andinvivodosimetry arethetoolsavailable
forminimisngrandomandsystematicerrors.

ParticleTherapy

Therehavebeen concernsof second malignancies
arisingintheregionsreceivinglow doseradiationtoa
large volume of normal tissues (dose bath effect) in
IMRT/IGRT. Particletherapy (protons, neutronsand
heavy ions) attemptstominimizethiseffect. Ithasshown
promise in skull based tumors and tumors in close
proximity to the spinal cord. These particles deposit
minimal energy in the beginning while depositing
maximumenergy inasmall areatowardstheend of their
range (Bragg peak). The position and fluence of the
Bragg peak may bemodifiedusingintensity modulation
(IMPT), thereby alowingfurther dosehomogeneity and
normal tissuesparing.

Chemotherapy and Radiation

Additionof chemotherapy toradiotherapy eitherin
definiteor post operativesettingin patientswith poor
prognosticfeatureshasbecomethestandard of care. It
has led to better control rates, small but significant
absolutesurviva gains(4%) but at thecost of increasein
acutetoxicities.

Cetuximabwith Radiother apy

Epidermal growthfactor receptor (EGFR) playsa
vital roleingrowthregulationof normal tissues. Italso
inducestumorigenes sandprogressionof malignancies.
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It, therefore, formsanimportanttumor target. Monoclond
antibody, Cetuximab, targeted against epidermal growth
factor receptor, enhances radiosensitivity of human
sguamouscell carcinomacell linesbyinducingcdl cycle
arrestat G1. A phaselll, multicentre study hasshown
that addition of Cetuximab to high doseradiotherapy
significantlyimproved|ocoregiona diseasecontrol and
survival comparedwithradiotherapy aloneinpatients
withlocoregionally advanced squamouscel | carcinoma
of head and neck.

CyberKnife

CyberKnife is a frameless robotic radiosurgery
system that allows delivery of radiotherapy with the
intention of targeting treatment moreaccurately than
standard radiotherapy. Thetwo main elementsof the
CyberKnifeare: (1) theradiationproducedfromasmall
linear particleaccel erator, and (2) aroboticarmwhich
allowstheenergy tobedirected at any part of thebody
fromany direction.

Theradiationsourceismountedonagenerd purpose
industrial robot that allowsnear-completefreedomto
positionthesourcewithinaspacearoundthepatient. It
dlowsveryfastrepositioningof thesource, whichenables
the system to deliver radiation from many different
directionswithout theneedtomoveboththepatientand
sourceasrequired by current gantry configurations.

Theimageguidancesystemistheother essentia item
intheCyberKnifesystem. X-ray imagingcamerasare
located on supports around the patient, allowing
instantaneous X -ray imagesto beobtained.

IthasUSFDA clearancefor treatment of tumorsin
any location of the body. Some of the tumorstreated

include: pancreas, liver, prostate, spinal lesions, head
and neck cancers, and benigntumors.

Concluson

Advancesinthefiel dof radiationoncol ogy havebeen
possible because of new insights into the basic
epidemiological and biological aspectsof head and
neck cancers. Improvements in techniques of
radiotherapy planninganddelivery aredirectedtowards
reducing toxicity, improving efficacy and functional
preservation.A multidisci plinary gpproachcombinedwith
treatment individualisation after proper selection of
patientswill resultinfurther reduction incomorbidities
associatedwithradiation.

Locally Advanced Carcinoma Buccal Muccosa
(Pretreatment)

Complete Response at Completion of
Chemoradiation

(Dr Anjali Kakria, Clinical Assistant; Dr Sheh Rawat,
Sr Consultant; Dr Manoj K Sharma, Associate
Consultant; Dr Deepika Chauhan & Dr Gaurav
Kumar, Senior Resident, Dept of Radiation Oncology)
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GUEST ARTICLE

UNDERSTANDING THE BIOLOGY OF
HEAD NECK CANCER

Thetumor progressonmodel for headneck squamous
cell carcinomaiswell defined. Thesecancersresultfrom
acombinationof anindividua'sgeneticpredispositionin
additiontoexposuretoenvironmental carcinogenesis.
Despite advancesin molecular biology detailing the
multistep carcinogenesi sof head neck tumors, thereare
still many unanswered questions. Head neck cancers
exhibit very different biological behavioral patterns,
despitesimilarity inclinical stagingandhistology. The
TNM stagingsystemiscurrently usedtobringsmilarity
betweenvarioushead and neck cancers. However, this
staging systemisbased onclinical findingsand hasits
own limitations. Locally advanced stage |11 and IV
cancersformaheterogeneousgroup comprising of 14
different TNM stagecombinations. A stage T1IN1tumor
would behave very differently from a T3N1 tumor,
athoughbothwouldbestagelll. Smilarly, TAIN3would
bevery differentfrom T4NOathoughbotharestagedas
stagel V. Thereasonthat different cancersinsamestage
behavedifferentlyisprimarily becauseof differentbiol ogy.
Fromaclinician'spointof view, itwouldbeimportantto
Identify thesubset of patientswithinthesegroupsinorder
totail or trestment toachievehighestl ocoregiond control
andsurvival balanced against preservingquality of life
andtheorganpreservation.

A smpleclassficationof biology of heedneck cancers
would be histological and molecular. The molecular
biological parameterscanbefurther classifiedintothose
that havedefinedtargeted therapiesandthosethat are
dtill experimentdl.

Conventional Parameters

1. Tumor thickness: Tumor thickness is a highly
sgnificant prognosticfactor, particularly for oral cancers.
Studiesby Spiroet al and M ohit-Tabatabai haveproved
that increasing tumor thickness is associated with
increased chancesof lymphnodemetastasesaswell as
treatment failureandreduced survival*2. Currently, the
optimal tumor thicknesscutoff pointistakenas4 mmg.
2.Gradeof differentiation: Brodersin 1920 described
four grades of differentiation depending upon the
maturation of tumor cell population. However, this
classification is of limited prognostic significance.

Jakobsson et a in 1973 developed a multifactorial
malignancy grading system, which included the
morphologic parameters of tumor cell population
“structure”, “degree of keratinization”, “nuclear
polymorphism” and*“ number of mitoses’ aswell asthe
parametersof host tumor rel ationship” modeand stage
of invasion”, “vascular invasion” and “the degree of
lymphoplasmocytic infiltration”4. This was further
modifiedby AnnerothandHansenomittingtheparameter
“vascularinvasion” . Recently, Bryneet d havedescribed
amultifactorial malignancy grading system of deep
invasivemarginsat host tumor interface(InvasiveCell
Grading=1CG)°®. Thissystem hasbeenfoundto beof
goodprognosticsignificance. Inthelatest modificationof
Bryneetal grading system, theparameter “ number of
mitoses’ has been excluded without resulting in any

changeinprognosticvalue.

3.Patter nof invasion: Thehistol ogicpatternof tumor
invad onreflectstheaggress venessof tumor. Depending
uponthepatternof invasion, tumor canbegradedfrom
1to4basedonthecriteriausedby Annerothetal. Grade
1tumorshavewell delineated, ‘ pushing’ borders. In
Grade2lesons, theadvancingedgeof thetumor infiltrates
insolid cords, bands, or strands. Grade 3tumorshave
marginsthat containsmall groupsor cordsof infiltrating
cdls.InGrade4, thehost/tumor interfaceshowsmarked
cellular dissociationinsmall groupsorinasinglecell.
Widespreadassociationof tumor cdllsindicateaggressive
diseasewithincreasedrisk of lymph nodeand distant
metastasi sasopposed totumor with pushing border.

4.Lymphovascular invasion: Thehighincidenceof
lymphovascularinvasionidentified at theprimary site
may predictthefuturecervical metastases.

5. Perineural invasion: Perineural invasion is a
histol ogica Sgnof biol ogica aggress venessindependent
of tumor size. Tumor may spread proximally or distally
after enteringinto perineura spacethuscompromising
otherwiseadequate marginsof resection. Presenceof
perineura invasionhasbeenfoundtobeassociatedwith
highincidenceof loca recurrences, regiona lymphnode
metastasisandreduced survival®.

6. Desmoplastic response: Desmoplastic response
has been found to be associated with extracapsular
tumor spread and almost aseven-foldincreasedrisk of
neck recurrence’. Increased desmopl asticresponseis
associated with moreradioresistant tumor ultimately
affectingprognosis.

6
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7.Extracapsular spread: Spread of tumor beyondthe
capsuleof lymphnodeintotheperinodal tissue, known
asextracapsular spread (ECS), hasbeencorrelatedwith
ahighlikelihood of regional recurrenceaswel | asdistant
metastasi sand poor long-termsurvival.

8. Margin status: Positiveor close marginsimpart a
poor prognosi sintermsof recurrenceat theprimary site,
disease-freesurvival andoverall survival. Tumorswith
aggressive biology tend to have more positive/close
marginsdespiteadequateresection. Histologically tumor-
freemarginsmay containsmall clustersof resdua tumor
cellsknownasminimal residua cancer (MRC), which
may proliferatelater leadingtorecurrence. Useof PCR
indetecting residual tumor cellsinhistologically free
marginsisunderinvestigation.

All thesefactorsareindicatorsof aggressivetumor
biology and hence, must be mentioned in the
histopathology report which can influence further
adjuvanttreatment. Tomaintainuniformity, emphasis
shouldbegiventosynopticreporting of data.

Histological parameters, however, have their
limitations. They may beunavail ableat thetimeof initial
decisonmakinginmany cases. Treatment responsea so
varies among patients with these adverse factors.
Therefore, thereisaneedtoestablishother parameters
that could helpto predict biol ogical characteristicsof
head neck tumors. Therecent past hasseenamultitude
of effortstowardstheidentificationof newmolecular and
geneticmarkerstocomplement existing parametersinan
efforttoidentify highrisk patients. Thesgnificantmolecular
andgeneticparametersareasfollows:

Molecular Parameters

1. Oncogenes/proto-oncogenes. ThesearetheDNA
sequencesthat encodefactorsthat drivethecell cycle
andincludegrowthfactors,theirligands, interna sgnaling
pathway protein kinases, cyclins, cyclin associated
kinases, and DNA transcriptionfactors.

Epidermal growthfactor receptor (EGFR), critical
forvariouscellular processes, isfoundtobeupregul ated
IN90% of head neck cancers. Overexpressionof EGFR
isassociated with aggressivedisease, increased risk of
recurrenceanddecreasedsurviva . Inaphasel | trial by
Bonner, Cetuximab, a monoclonal antibody against
EGFR, hasbeenfoundtobeassociatedwithincreased
disease-freesurviva whencombinedwithradiotherapy?®.
Down-regulaionof TGFareceptors, aninhibitory growth
factor pathway, isoftenfoundinhead neck carcinomas.

Decreased TGFasignaingislinkedtoNF-€B activation
whichisatranscriptionfactor involvedinvariousphases
of cell proliferation, apoptosis, angiogenesis and
metastasis. Vascular endothelia growthfactor (VEGF)
acts as an inducer of angiogenesis by stimulating
endothelial-cell proliferationandincreasing vascular
permeability. It hasal sobeenlinkedto poor prognosis
and increased risk of development of lymph node
metastasis. CyclinDloncogene,acdll cycleregulator at
G1-Sinterphaseoverexpression, correl ateswith poor
prognos's, aggressi vehistol ogy andincreased chances
of recurrence. Chemokine receptor 7 (CCR7), by
activatingintegrinava3hasbeen showntopromotecdl|
migration and adhesion in metastatic head neck
carcinoma.Presence of microRNA-137 promoter
methylationisassociated withpoorer overall survival®.
Theserine/threonineproteinkinaseAkt, adownstream
target of phosphatidylinositol 3’ kinase(PI3K) regulates
variousstepsinvolvedincdll differentiationandapoptotic
pathways. Its overexpression is linked to the poor
prognosisinhead neck cancer.

2. Tumor suppressor genes. Tumor Suppressor gene
p53 plays a central rolein cell cycle regulation and
survival. Tumorscarryingabnormal p53geneasaresult
of lossof heterozygosity or mutationsareassociatedwith
poor prognosis. Promoter hypermethylationof another
tumor suppressor gene pl6 is associated with less
favorableoutcomes.

3.Proliferatingcdl markers: Proliferatingcdl markers
likePCNA (Proliferatingcell nuclear antigen) andKi67
may serveasval uablemarkersinpredictinglymphnode
metastasis. They haveal sobeenfoundtobeinversely
relatedtodegreeof tumor differentiation. Overexpresson
of keratins6/16isassociatedwithcdl| proliferationwhile
keratins1/10aremarkersof cell differentiation.

4.DNA ploidy: Cellular DNA contentcanalsoaidin
predictingtheoutcome. Tumorswithaneuploidy, carry
poor prognosis as compared to tumors with diploid
DNA content.

5. Markers for treatment response: Molecular
markers can also be used for prediction of treatment
response. Expressionof ERCC1, aratelimitingenzyme
inNER (nucleotide excision repair) pathway, can be
usedasapredictivemarker of cisplatinresponse. Tumors
expressingthisenzymehavebeenfoundtohaveworse
survival after cisplatin based chemoradiotherapy as
comparedto ERCC1 negetivepatients'®. Overexpresson
of hypoxia-induciblefactor 1a (HIF-14) and carbonic

7
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anhydrase| X (CA 1X) hasbeen associated with poor
responsetoradiotherapy.

Thoughmolecular markersmay provetobeof great
utilityintermsof predictingprognods, treetment selection,
screeningandmarginanaysisinfuture, thevaueof their
useincurrentroutinepracticeislimited. Barringtheuse
of EGFR, the routine use of other markers is still
investigationd . Further researchisneededinthisdirection.
Geneexpression profiling techniquescombinedwith
proteomics could help to select useful genetic and
biomarkers of progression which could be used in
combination with the TNM staging system and
histological factors. A better understanding of the
mol ecul ar biology of head and neck cancer couldalso
resultintherapeuticimprovements.
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NOTABLE ADVANCESIN
HEAD & NECK CANCER-2010

Survival isBetter with HPV-Reated Or ophar yngesal
Tumors: Inlargerandomizedclinical trials, researchers
have found that stage Il or IV patients with HPV-
positiveoropharyngeal cancer had significantly better
overall survival thanthosewith HPV-negativetumors.
FutureHPV-positivetrial swoul dfocusontreatment de-
intengificationtoimprovequality of lifeinthosepatients
whoarelikely tohaveabetter prognosi s, whereasHPV-
negativetrial swouldfocusonintensifyingtreatment to
improvesurvival inthispatient group that appearsto
haveapoorer prognosis.

Accelerated Radiotherapy Schedule is More
Effective in Head & Neck Cancer in Resour ce-
Poor Countries: Severa large, randomizedstudiesin
Western countries have shown that accelerated
fractionated radiotherapy, which shortenstheoverall
radliation coursewithout compromisingthetotal dose,
canimprovelocal andregiona tumor control inpatients
with locally advanced head & neck cancer. A large,
multicenter, randomizedtrial inninecenterslocatedin
countrieswithlimitedresourcesshowedthat thistrestment
wasmoreeffectivethanconventional fractionationand
canbefeasibly deliveredtoalargenumber of patients
without requiringadditional resources.

Sentinel Node Biopsy Shows Potential for Early
StageOral Cancer: A prospective, multicenter trial
foundthat sentinel nodebiopsy could serveasauseful
tool for stagingoral cavity cancer, rather thanperforming
alarger, moreinvasiveneck surgery todetermineif the
cancer hasspread. Thesefindingsareimportant because
suchneck surgery canbedisfiguringanda soassociated
withswallowingandshoulder dysfunction. Itistooearly
to call for the routine use of such testing, and more
researchisneeded.

Radiotherapy Quality and Protocol Compliance
areKeystoHead & Neck Cancer Survival: Inthe
context of an international phase Il clinical trial of
radiotherapy and chemotherapy inpatientswithlocally
advanced head and neck cancer, researchersfor thefirst
time showed that radiation quality and adherenceto
radliothergpy gui delinesimpacttumor control andtrandate
intoasurviva difference.

(J Clin Oncaol, Dec 20, 2010)




CANCER NEWS

JUNE 2011

PERSPECTIVE

ROBOTIC SURGERY IN HEAD AND NECK
CANCER

Introduction

Roboticsurgica deviceshavebeendevel opedbeyond
theinvestigationd stageandarenow beingroutinely used
inminimallyinvasivegenera surgery, pediatricsurgery,
gynecology, urology, cardiothoracic surgery and
otorhinolaryngology. Transoral roboticsurgery allows
surgeon to compl etely remove tumors of the head &
neck regionwhile preserving speech, swallowingand
other key quality of lifeissuessuchaseating.

History

The use of surgical robotsin otorhinolaryngology
started only recently in 2003 in animal models and
cadavericstudies. In2005, thefirst ENT roboticsurgery
wasdonefor excisionof avallecular cyst.

Theworld’ sfirst Transoral Robotic Surgery (TORS)
programwasdeve opedattheUniversity of Pennsylvania
They researchedtheroleof roboticsurgical approaches
for avariety of malignant and benign tumors of the
mouth, voicebox, tonsil, tongueand other parts of the
throat. In2006 O’ Malley and colleagueswerethefirst
to operate on three patients with tumors of the base
tongue. Compl eteresectionwasachievedwithnegative
surgical margins, good haemostasis with no
complications. In2007, Sol aresand Stromedescribed
transoral carbon dioxide laser robot-assisted
supraglottic laryngectomy ina74-year old woman
with a large supraglottic tumor. In the same year,
Weinstein and colleagues described robot-assisted
supraglotticpartial lar yngectomy onthreepatients
andr adical tonsllectomy on 27 patientswithsgquamous
carcinomas of thetonsillar region. This technique

providedexcellent surgica exposure, whicha lowedfor
completetumor resectionwithminimummorbidity and
goodfunctiona outcomes.

Principlesof RoboticSurgery

ThedaVinci system hasbeenutilizedfor almost all
surgical procedures performed in the head and neck
region. It comprisesof threecomponents: (i) asurgeon’'s
console, (ii) apatient-sideroboticcart, and (iii) high-
definition 3D vision system. Articulating surgical
instruments are mounted on the robotic arms and
introduced into themouth and throat for accesstothe
tumor. It helps to avoid incision in an aesthetically
important area(theneck) whilestill beingabletosafely
andfully removethetumorwithminimumcomplications,
better cosmesi sand goodfunctiona outcome.

Themanipulator unitisequippedwithacamerasystem
and uptothreemanipulatingarms, which canbefitted
withvariousinstrumenttipstooperateonthepatient. The
surgeoncontrol stheunitfromtheconsoleandanass stant
can be positioned near the manipulator unit to either
retract or providesuctionasneeded. Thissetupallows
for the manipulation of tissues in small spaces and
provides greater access to regions that might not be
reachableby conventional techniques. Assuch, there
havebeen several studiesonitsfeasibility, safety, and
outcomescomparedwith conventional procedures.

SpecificApplications

Rhinology: Theapproach tosnussurgery hasdrastically
changed with the advent of robotics and endoscopic
sinussurgery. Today, FESS (Functional Endoscopic
Sinus Surgery), asit iscommonly called, is widely
practicedwithminima surgica complicdtions.

Robot Assisted Skull Base Surgery: Robot assisted
surgery isbest suited for excisingwell circumscribed
benignlesions, suchascyst, adenomas, schwanomas
and sel ected malignant tumorsinvol vingtheskull base
andparanasal sinuses. Anteriorandmiddlecrania fossa

Advantagesand Disadvantagesof Robotic Surgery

Advantages

Disdvantages

e Increased ranges of motion of surgical instruments

Image guidance and stereotactic orientation

Instrument stabilization and tremor control

Binocular endoscopic vision

Multiplanner dissection

e Bulky instrumentation requires considerable space
and additional time and personnels for setup

e Cost barrier
e Lack of tactile feedback




CANCER NEWS

JUNE 2011

lesons may be approached using robot assisted
transantral endoscopic approach for lesions of the
nasopharynx (nasopharyngeal angiofibromas and
carcinomas) and tumorsof clivus, sphenoid, pitutary
sellaand suprasellar region.

Robot assi sted endoscopi csurgery for sel ected cases
of paranasal sinusesand skull basetumorshasbecome
the procedure of choiceat severa centresaround the
world. It offersthe technical advantageof resection of
tumorsof sinonasal tract, especially thosewhichhave
breached the skull base without the need for
craniofacial resection.

When comparedto conventional opensurgery, robot
ass sted skull basesurgery offerstheadvantageof being
minimaly invasive, hasreduced morbidity and provides
smilar diseasefreeandoveral surviva inselected cases.
Italsodlowsfor shorter hospita stay and better cosmetic
outcomes. Contraindicationsincludeextremely vascular
tumors, extensive tumors with facial soft tissue
involvementorinvolvement of orbital contents. Generdly
itisbelievedthat if thetumor isinoperableby traditiond
methods, itisusualy notacandidatefor curativeresection
by endoscopicsurgery.

Laryngology: Laryngology has been benefited
tremendously with the introduction of operating
mi croscope, microscopicinstrumentationand CO,laser.
Theadventof TORL S(Transord RoboticLaser Surgery)
hasrecently helpedtoovercomethevariouslimitations
of laser surgery.

Robotic surgery provides unique advantage by
introducing opticsandinstrumentationwithmultiple
degrees of rotation that allows for access to entire
pharynged surfaceand specificareasof theendol arynx.
Italsoalowsthethreedimens onal cameratobeplaced
closetothetumor withexcellentview of thesurgical bed.

In general, the lack of tactile sensation is well
compensated by superior optics. Itisespecidly indicated
for early casesof carcinomalarynx, including vocal
cords, hypopharynx, selected cases of posterior
pharyngea wall andbasetonguelesions. For early stage
cancers, preliminary reports have suggested results
comparablewithstandard organ conservationprotocols
withchemoradiation.

Functional eval uationsuggestsbetter preservationof
swallowing and airway function without long term
dependenceonentera feedingandtracheostomy. Other

advantagesincludelessblood|oss, shorter hospital stay
andlimited post-operativecomplications.

Otology: The precise and delicate nature of surgery
involvedintreating middleear |es onshaschangedwith
theadvent of endosopicsurgery. Threepotentia otologic
applications of robotic surgery are mastoidectomy/
antrostomy, stapesfootplatemicropick fenestrationand
cochlear implant well drilling. However, itsrole still
needsto be explored in moredifficult temporal bone
dissections. Robotic assistance could also improve
identificationof superior semicircular cand andinternal
auditory canal duringmiddlecrania fossasurgery.

Head & Neck Surgery: Endoscopic robot assisted
thymectomy, submandibular gland excision,
parotidectomy and neck dissections have also been
describedinliterature.

Minimally invasivethyroid surgery may bedoneby
endoscopicapproachby either cervica oratransaxillary
access. It helpsto avoid incision in an aesthetically
important area(theneck) whilestill beingabletosafely
andfully removethethyroidgland. Althoughthereareno
established guidelines, endoscopic thyroidectomy is
especialy suitedfor noduleslessthan3cminsizeand
total ultrasonic estimated thyroid volume of 20 ml.
Contraindicationsincludeprior history of irradiationto
neck, previousneck surgery, previousthyroiditisand
aggressivetumorswith either extracapsul ar spread or
extensivenodal disease.

A morerecent study hassuggestedtheroleof robot
ass sedsurgeryinmicrovascular freetissuetransfer. The
flexibility of the robotic arms may allow for suture
placementtransora lyinareasof decreasedvisbility and
access (eg. reconstruction of base tongue and lateral
pharyngeal wall defects).

Conclusion

Roboticsurgey inhead and neck cancer isanexciting
innovationthat providessgnificant advantagesinterms
of en-bloc removal of tumor using minimal invasive
techniquewithout atraditional cervica incision, while
preserving functionand potentialy avoidinglongterm
sequel aeof chemoradiation. Longtermoncologicand
functional data are needed to fully validate its use,
however, early resultsseemtobepromising.

(Dr Ashish Goel, Consultant, Dr AK Dewan, &
Consultant Surgical Oncology & Medical Director)
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RESEARCH & DEVELOPMENT

Radiotherapyfor HIV-PositiveCancer Patients

Radiationtherapy (RT) congtitutesacurrent standard
treatment for head and neck cancer. Traditionally,
aggressive RT has been used sparingly in human
immunodeficiency virus(HIV)- positivehead and neck
cancer patientsdueto concernsregardingacuteandlate
complications. Thenewly presentedresearchhad sought
todeterminethefeasibility of RT andthelikelihood of
curefor HIV-positive head and neck cancer patients.
Theresearchersfoundthat three-year estimatesof overall
surviva andlocal-regional control were 78 percentand
92 percent, respectively. Grade3+toxicity wasreported
by 58 percent of patientsbut thisdidnot appear worse
thanthestandardrateseeninHIV -negativepatients. Of
patientsstudied, 75 percentwerereceiving highly active
antiretroviral therapy at the time of RT. All patients
underwent dental prophylaxisand gastrostomy tube
placement beforebeginning therapy, whichmay have
playedaroleinthetoxicity level sremainingcomparable
toHIV-negativepatients.

(ASTRO, Jan 9, 2011)

SmokingDuringRadiother apy

Researchershavefoundthat patientswho continueto
smokewhileundergoing radiationtreatmentsfor head
and cancer faresignificantly worsethanthosewhoquit
smoking. 23% of 101 patientswho continued tosmoke
weredtill divefiveyearsafter trestment, comparedwith
55% of matched patientsin acontrol group who quit
smoking beforethey beganradiationtherapy. Inaddition,
53 of the patients who continued to smoke suffered
cancer recurrence, compared with 40 patientsin the
control group. Thepatientswho kept smoking alsohad
more treatment-related complications, such as the
devel opment of scar tissue, hoarsenessanddifficulty in
eating. Poorer outcomesfor persistent smokerswere
found bothin patientswho had radiation aloneandin
those who had surgery prior to radiation. Continued
smoking contributed to negativeoutcomeswithregard
tocurability, overdl surviva andtolerability of trestment.
Further research is needed because actual cause of
deathwasnot determinedfor each patient, andthestudy
didnot establishacauseand effect rel ationshi p between
smokingduring trestment and worseoutcomes.

(HealthDay News, Feb 18, 2011)

TargetingUROD EnzymeBoostsTreatment

Researchers at Princess Margaret Hospital have
discovered that targeting uroporphyrinogen
decarboxylase (UROD) enzymecan sensitizedisease
tissuetoradiationand chemotherapy, whichcouldmean
fewer sideeffectsfor individual swith head and neck
cancer. Thisenzymeisinvolvedintheproductionof a
heme molecule, which isvital to all body organs.
Targeting UROD exploitsthehemesynthesi spathway,
whichdisruptstheequilibriumof ironandfreeradical
levesincdlsandinturnkillscancer cells. Thefindingsof
thestudy aresignificant becausetheresearchershave
suggestedthat targeting UROD—identified for thefirst
timeasakey player inhuman cancers—can selectively
boost theeffect of radiotherapy and chemotherapy in
head and neck tumors, while minimizing toxicity to
normal tissues. UROD level sweresignificantly higherin
tumor tissuesversusnormal tissuesand cancer patients
withlower UROD leve spriortoradiationtrestment had
improvedclinica outcome, suggestingthat UROD could
potentialy be used to predict patients response to
radiationtherapy.

(Princess Margaret Hospital, Jan 27, 2011)

Voice-Saver : PhotodynamicTherapy

Photodynamictherapy usesapowerful laserand a
nontoxic, light-activateddrugphotofrin. Laser activates
thedrug, causingareactioninthecancer cellstodestroy
deadly cancer cell swithout harming the surrounding
hedlthy tissue. Accordingtoarecentstudy , photodynamic
therapy is an effective treatment for early laryngeal
sguamouscd | carcinomeas, offering petientsal essinvasive
optionwithfewer sdeeffectsthanother therapies, while
preservingthevoice. Duringthefirstfiveweeksfollowing
trestment, researchersnotedasignificantworseningin
thenon-vibrating portion of theaffected vocal cords.
Tenweeksfollowing treatment, therewasnoticeable
improvement, aconsi stent trendtowardsnormal vocal
cordvibration. Photodynamicthergpyisagooddternative
toradiation and surgery for early stagelesions. It can
preservefunctionandallow toreserveuseof radiation
therapy andsurgery, bothknowntohavemorefunctiona
improvement of vocal cordfunction, shouldthecancer
recur following photodynamictherapy. Futurestudies
areaimed at aprospectivecomparisonof photodynamic
therapy withsurgery andradiationand subsequent voice
productionresults.

(Science Daily, Jan 29, 2011)
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NEW TECHNOLOGIES

DIAGNOSTICS
Detectionof Circulating Tumor Cells

Polymer-coated and dye-studded gold particles,
directly linkedtoagrowthfactor peptiderather thanan
antibody, candetect circulatingtumor cells(CTC) inthe
blood of patientswith head and neck cancer by laser
spectroscopy. This technology has led to a major
improvementindiscriminating tumor cellsfromnon-
tumor cellsintheblood andthe CT Cscoul d bedetected
without separating thetumor cellsfromnormal blood
cells. The researchers used nanoparticles to test for
CTCsinblood samplesfrom 19 patientswith head and
neck cancer. Of these, 17 had positivesignalsfor CTCs
intheir blood. Thetwowithlow signalswereverifiedto
havenocirculating cellsby different technique. They
demonstratedthat onetumor cell out of approximately
one to ten million normal cells can be detected and
measuring CTC levels may be sensitive enough to
distinguish patientswithlocalized diseasefromthose
withmetastati cdisease. Thistechnol ogy could befaster
andlower incoststhan other detectionmethods. There
isneedtovalidatethisstudy.

(Science Daily, Feb 12, 2011)
I ntraoperativeqRT-PCRinHead & Neck Cancer

Researchershavedevel oped arapidautomatedand
guantitative PCR (qQRT-PCR) assay for detection of
lymph node metastasis in head and neck cancer. It
showedhighaccuracy comparedtopathologica analyss
andmay bemoreaccuratethanintraoperativepathol ogy.
Thisassay wasusedtoanayse103lymphnodesinan
intraoperativetimeframe. Concordanceof gRT-PCR
forindividua markerswithfinal pathology rangedfrom
93% to 98%. The best marker combination was
TACSTD1 and PVA. A rapid multiplex assay for
TACSTD1 and PVA was developed which
demonstrated excellent reproducibility and linearity.
Analysis of 103 lymph nodes demonstrated 94.2%
accuracy of thisassay foridentifyingpositiveandnegeative
nodes. Averagetimefor eachassay was35minutes. It
wasconcluded that combined sentinel nodebiopsy and
rapidgRT-PCR couldmoreappropriately guidesurgical
treatment of patientswith head and neck cancer.

(Clinical Cancer Res, Feb 25, 2011)

DRUGS
Multikinein Head and Neck Cancer

Multikine is CEL-SCI Corporation’s flagship
immunotherapy developed asafirst-line standard of
careintreating head and neck cancer. Ninecountries,
includingIndia, aretoparticipateingloba Phaselll trid,
whichwouldbeconductedinapproximately 48clinica
centres todetermineif Multikineadministered prior to
current standard of care(surgery plusradiotherapy or
surgery plus concurrent chemo-radiotherapy) in
previously untreated subjectswithadvanced primary
squamouscell carcinomaof theoral cavity/soft palate
(headandneck cancer) will resultinanincreased overall
rateof survival ascomparedwith subjectstreatedwith
standardof careonly. Phasel | clinicdl trid sdemongtrated
that theproductwassafeandwel|-toleratedanddiminated
tumorsin 12% of the subjectslessthan amonth into
treatment. It showed a33%improvementinthesurviva
rateof thosetreated with M ultikineat amedianof three
and ahalf yearsfollowing surgery. The USFood and
Drug Administration granted orphan drug status to
Multikineintheneoadjuvant therapy of patientswith
squamouscell carcinomaof thehead and neck.

(CEL-SCI Corporation, Apr 8, 2011)
Reolysin

Reolysin (wild-type reovirus) is a formulation
of reovirusthat OncolyticsBiotech isdevelopingforthe
treatment of various cancers and cell proliferative
disordersandisclassifiedasa oncolyticvirus,avirusthat
preferentially lysescancer cells. Reoviruswasnotedto
beapotential cancer therapeuticwhenearly studieson
it suggesteditreproduceswell incertaincancer cell lines.
It hassuccessfully compl eted anumber of Phases| and
Il clinical trials across a variety of cancer types and
currently aPhasel || trial isbeingconductedinmultiple
jurisdictionstoexamineReolysinincombinationwith
paclitaxel and carboplatinin patientswith platinum-
refractory head and neck cancers. USPhasel | clinical
trial (REO015) isusingintravenousadministration of
Reolysinincombinationwithpaclitaxel and carboplatin
inpatientswith advanced head and neck cancers, in
parttoconfirmtheresultsof UK Phasell study, which
enrolledadlightly different patient population, andto
support ongoing Phase Il study. This US study
examined agreater proportion of patients with prior
taxaneexposure.

(Oncolytics Biotech Inc, Mar 25, 2011)
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TECHNIQUES
Boron Neutron CaptureT her apy

Afteryearsof work doneondevelopingandclinically
testing of Boron Neutron Capture Therapy (BNCT),
thetherapy hasbeen successfully usedtotrest patients
with advanced head and neck cancer who have not
responded to previoustreatmentsand generally have
poor prognosis. Thistreatment i sbased on producing
radiation inside atumor using boron-10 and thermal
neutrons. Boron-10isintroducedinto cancer cellswith
the help of phenylalanine, after which the tumor is
irradiatedwithlow energy neutrons. Thelatter reactwith
theborontogeneratehigh-LET radiation, whichmay
destroy thecancer cells. Onetotwo BNCT treatment
sessions may be sufficient to destroy atumor, while
keepingtheimpact of radiationonsurrounding healthy
tissuetominimum. Helsinki University Central Hospital
(HUCH) istheworld’ sonly provider of radiation safety
audited BNCT treatment. Clinical trial resultsshowed
that out of 30 patientswithlocally recurrent head and
neck cancer, 76%responded well tothetreatment and
30%weredtill alivetwoyearsafter treatment, although
only one patient has survived 55 months. ASBNCT
saveshealthy tissue, it promisestomakeagood choice
asafirst-linetherapy for patientswith large head and
neck tumors, avoidingtheneedfor extensivesurgery.
Further studieswould beneeded.

(Biocompare News, Mar 6, 2011)

Narrow-Band I magingfor Head and Neck Cancer

New diagnostictool sfor malignanciesof theupper
aerodigestivetract aredevel opeddl thetime, andnarrow
bandimaging (NBI)isoneof thesenew optionsfor early
diagnostics. Narrow-bandimagingreliesontheprinciple
of depth of penetration of light, withthenarrow-band
bluelight havingashort wavel engthpenetratingintothe
mucosaand highlighting the superficial vasculature.
Superficial mucosal lesionsthat would be missed by
regular whitelight endoscopy, areidentified, inview of
their neoangoi ngeneti c patternof vascul ature, usingthe
bluelight of thenarrow-bandimaging. IrjalaH eta from
University Hospital of Louvain a Mont Godinne,
Belgium, has described the implementation of NBI
techniqueintheirinstitution. Duringthefirst 6weeks,
they used NBI to examine 73 patients with different
typesof pharyngeal or laryngeal problems. They found
that NBI isuseful inthediagnos sof malignanciesof the
upper aerodigestivetract. Thisisauseful tool inimproving

theaccuracy of thediagnostics. However, it till takesan
experienced clinician and a learning curve can be
expected.

(Eur Arch Otorhinolaryngol, Feb 15, 2011)
Reconstruction of Trachea

Reconstructionof tracheaischallenging, duetothe
sructural complexity anduniquepropertiesof theairway.
Thesurgical team at Henry Ford Hospital hasused a
novel surgical approach to rebuild the trachea and
preserveapatient’ svoiceafter removinganinvasive
throat cancer. Patienthadamaignantimmeatureteratoma,a
canceroustumor that had spread tothetrachea, thyroid
gland, musclesaroundthethyroidglandandnervesinthe
area. By adoptingtheapproach of removingtracheaand
voicebox andgivethetumor’ sproximity tothelarynx
and other surrounding structures, thepatient would no
longer have been ableto speak or swallow normally.
Surgeonsfirst removed thetumor and about half of the
patient’ sairway, just below thevoicebox. They used
boneand skinfromthepatient’ sarmandtwotitanium
platestoreconstruct theairway, providingit withfull
coverageanddlowingittobefullyfunctiond. Currently,
thepatientisusingatracheostomy tube, but thesurgeons
donot expect ittobepermanent. Thepatient, however,
isabletospeak andswallow normally.

(Henry Ford Health System, Jan 29, 2011)
VolumetricModulated ArcTherapy

Volumetric Modulated Arc Therapy (VMAT) isa
next generationtherapeuti ctechniquethat establishes
new standardsfor radiationtherapy treatment speed and
dosereductiontothepatient. Singleor multipleradiation
beams sweep in uninterrupted arc(s) around the
patient,withcompleteor partial arc(s) toreducetreatment
timesfromtheusua eighttotwel veminutesrequiredfor
“conventional” radiationtherapy toonly twominutes.
3D volumetricimagingintegrationenablestovisudizethe
tumor target a thetimeof treatment andtoguidetherapy.
Compared to other techniques, VMAT provides the
greatest freedom to optimise dose to be delivered,
andtheuniqueflexibility tosmultaneoudy apply digital
control toall treatment parameters, allowing doctorsto
manipulate theradiation dose and theimaging dose.
Both advantages mean patients receive the lowest
possible dose outside of the targeted area with their
VMAT trestment.

(Elekta Medical Systems, Mar 25, 2011)
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CLINICAL TRIALS

Benefitsof Intensity M odulated Radiother apy

Accordingtotheresultsof “Parotid-Sparingintendty
modul ated versusconventional radiotherapy inheadand
neck cancer (PARSPORT)": aPhaselll multicentric
randomized controlledtrial, sparingtheparotidglands
with intensity modulated radiotherapy (IMRT)
significantly reducestheincidenceof xerostomiaand
leadstorecovery of salivasecretionandimprovements
inassociated quality of life. It strongly supportstherole
of IMRT insguamous-cell carcinomaof thehead and
neck. At 12 monthsafter trestment, grade2 or worsedry
mouth was reported by 74% of patients receiving
conventional radiotherapy comparedwith 38%given
IMRT, and at 24 months, their respective percentages
were83% and 29%. At 12 and 24 months, significant
benefitsseeninrecovery of salivasecretionwith MRT
comparedwithconventiond radiotherapy, weredlinicaly
sgnificantimprovementsindry-mouth-specificandglobal
qudity of lifescores At24months nosgnificantdifferences
wereseen betweenrandomizedgroupsinnon-xerosomia
|atetoxicities,|ocoregiond control oroverdl surviva.

(The Lancet Oncology, Feb 2011)
Chemoradiotherapyin Head and Neck Cancer

Longtermfollow upof randomized Phasell| tria of
concomitantcisplainandhyperfractionatedradiotherapy
inlocally advanced head and neck cancer, conducted by
SwissGroupfor Clinical Cancer Research, showedthat
combined-treatmentwith cisplatinandhyperfractionated
radiothergpy maintainedimprovedratesof loco-regiona
control, distant metastasis-free survival, and cancer-
specificsurvival comparedtothat of hyperfractionated
radiotherapy alone, with no difference in major late
toxicity. From July 1994 to July 2000, atotal of 224
patientswith squamouscel | carcinomaof thehead and
neck wererandomizedtoreceveether hyperfractionated
radiotherapy alone(mediantotal dose74.4Gy; 1.2Gy
twicedaily; 5daysper week) or thesameradi otherapy
combinedwith2cyclesof cisplatin(20mg/m?on5days
of weeks 1 and 5). Median follow-up was 9.5 years.
Ratesof |ocoregional failure-freesurvival (hazardratio
[HR], 1.5), distant metastasis-freesurvival (HR, 1.6)
andcancer-specificsurvival (HR, 1.6) weresignificantly
improved in the combined-treatment arm, with no
differenceinmajor | atetoxicity betweentreatmentarms.

However, overd| surviva wasnotsignificantly different
(HR,1.3).

(Int. J Radiat Oncol Bio Phys., Feb 16, 2011)
SurvivalandHPV in Oropharynx Cancer

The association between survival and human
papillomavirus(HPV) inoropharynx cancer (OPC) was
retrospectively examinedin TAX 324, aPhasel || trid of
sequential therapy for locally advanced head and neck
cancer. Of 264 patients with OPC, 111 (42%) had
evaluable biopsies, 56 (50%) were HPV+ and 55
(50%) wereHPV-. HPV + patientsweresignificantly
younger, had T1/T2primary cancersandhad performance
statusof zero. Overall survival (OS)and progression
free survival (PFS) were better for HPV + patients.
Loco-regional failurewaslessin HPV + patientsat 5
years, 82%of HPV + patientswerealivecompared with
35% of HPV -patients. Theresultsof thestudy showed
that HPV + OPC hasadifferent biology comparedwith
HPV-; 5-year OS, PFS, andloco-regional control are
unprecedented. Theseresultssupport thepossibility of
sdlectively reducingtherapy andlong-termmorbidityin
HPV+OPCwhilepreservingsurviva andapproaching
HPV - diseasewithmoreaggressivedisease.

(Ann Oncol, Feb 11, 2011)
Zalutumumab for Head and Neck Cancer

Thefirstrandomizedtria of za utumumab, inpatients
withrecurrent or metastati c squamouscel | carcinomaof
theheadand neck after failureof platinumchemotherapy,
showedthat thepatientswhoweregivenza utumumab,
survived significantly longer without the disease
progress ng than patientsrecei ving best supportivecare
(BSC). Zalutumumab isahuman Ig G1 monoclonal
anti body that targetstheepiderma growthfactor receptor
(EGFR).InaPhaselll open-label trial, involving 286
patientsinthreecountries, thepatientswererandomly
assignedtozal utumumab plusBSC (191 patients) or to
BSC which couldincludemethotraxate (95 patients).
Zalutumumab dosing was titrated according to the
apperanceor absenceof rash. Zalutumumabtreatment
was associated with longer progression freesurvival
(PES) butdidnot significantlyincreaseoveral survival
(OS) (median OS: 6.7 vs 5.2 months). PFS and OS
seemed to be longer in patients with high EGFR
expression compared with low EGFR expression.
Zautumumabdosetitrationonthebasi sof rashwassafe.

(Medpage Today, Mar 7, 2011)
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WATCH-OUT

L ead Cancer Compound Sym004

Sym004isanovel drug candidateinoncology, based
onal:1mixtureof two anti-epidermal growth factor
receptor (EGFR) monoclonal antibodiesdirectedagaingt
distinct non-overlapping epitopesinEGFR extracel lular
domainlll. Symphogen, aprivatebi opharmaceutical
company hasbeen granted US patent for Sym 004 as
well asother antibody compositionscontainingat | east
twodigtinctanti-EGFR antibodieshavingcertainbinding
characteristics. TheUnited StatesPatent and Trademark
Office issued the patent (No. 7,887,805) entitled
“Recombinant anti-epidermal growth factor receptor
antibody compositions’ on February 15, 2011. In
preclinical studies, Sym 004 was significantly more
effective than the two marketed EGFR inhibitors,
cetuximab and panitumumab, and hasthe potential to
treat tumorswith acquired resistance to other EGFR
targeted agents, including bothmonoclonal antibodies
andsmall moleculetyrosinekinaseinhibitors.

(Symphogen, Mar 8, 2011)
Molecular Detection of Head and Neck Cancer

Univ JohnsHopkins[US] hasbeen assigned Patent
No.EP2271942 (A1), entitled“ Detectionof Headand
Neck Cancer UsingHypermethylated GeneDetection”
on January 12, 2011. Molecular detection could be
useful to predict tumor recurrence before clinical
symptomsor appearanceof |esionshavingthepotential
to change treatment and follow-up approach. An
epigenetic pathway of transcriptional inactivationfor
many tumor suppressor genes includes CpG island
hypermethylationwithin promoter regions. Thepresent
Inventionisbased onthediscovery of apane of markers
that detect epigeneticchangesassociatedwithheadand
neck squamouscell carcinoma(HNSCC) insalivary
rinsesand serumfrom patientswithHNSCC. Further,
thispanel of promoter hypermethylationmarkerscanbe
used toanticipatethediagnos sof tumor recurrenceby
detecting the epigenetic changes associated with
HNSCC. Methods and kits used for diagnosing, or
eval uatingasubject havingor at risk of devel opinghead
and neck cancer by determiningthemethylation stateof
ageneortheregulatory regionof atleast onegeneina
nucle cacidsamplefromthesubject, andwhereinatleast
one gene or regulatory region is hypermethylated as

comparedtothesameregioninacorresponding normal
cell, haveal so beendescribed.

(Www.patentlens.net, Mar 26, 2011)
Moleculefor Prognosing Tumor Grade

The present invention bearing Patent No
US2011008821 (A1), and published on January 13,
2011, providesalabeled molecul efor prognosingthe
tumor gradeof head and neck cancer andamethodfor
thesame, whereina78-kDA glucoseregulated protein
(GRP78)isusedtoestimatethetumor gradeof headand
neck cancer, whereby physicians can adopt proper
measuresto promotethetherapeuticeffect of headand
neck cancer. GRP78, afunctional protein,isamember
of the heat shock protein 70 family. Theinventionis
based onthefactsthat GRP78 expressionin head and
neck cancer cell sismuch higher thantheexpressionin
non-cancer cellsand that GRP78expressioncorrel ates
withclinical malignantindications, suchastumor size,
tumor depth, lymphmetastasis, etc, whereintheabove
mentionedfactsareobtainedviaanayzingtherelative
GRP78expressioninhead and neck cancer tissueand
normal tissue. Thus, thepresentinventionadoptsGRP78
asalabeled mol eculefor prognosingthetumor gradeof
head and neck cancer.

(esp@cenet, Mar 21, 2011)
Vaccinesfor Head and Neck Cancer

Inordertoimprovebothsurviva andquality of lifefor
patients with unresectable disease, new therapeutic
aternatives are mandated.Mayo Foundation; Univ
Maryland has been assigned Patent No
US2011070252(A1) entitled “Mage-A3/Hpv 16
Peptide Vaccines for Head and Neck Cancer” on
March24,2011. The inventionprovidesnovel Trojan
antigen-based compositionsand methodfor their usein
the treatment of HNSCC, which include an isolated
polypeptide comprising amino acids 1-35 of SEQID
NO:15, anisolated polypeptidecomprisngaminoacids
1-47 of SEQ ID NO:17, an isolated polypeptide
comprisngaminoacids1-21of SEQIDNO:19,andan
isolated polypeptide comprising amino acids 1-43 of
SEQID NO:22. TheinventionalsoprovidesMAGE-
A3and HPV 16-based Trojan antigen compositions,
each composed of 1-2 HLA-A2.1 restricted CTL
epitopes, HL A-DR hel per epitopesjoinedtogether with
furin-cleavablelinkersandHIV TAT trand ocatingregion.

(European Patent Office, Apr 11, 2011)
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GLOBE SCAN

HPV-Associated Or opharyngeal Cancers

HockingJSetd fromAusdtrdiaandysedoropharynged
andoral cavity cancer ratesin Australiain 1982-2005.
Theyfoundthat potentialy humanpapillomavirus(HPV)-
associatedoropharynged cancerinAudtraiaisincreasing.
Cancersfromtheoropharynx (baseof tongue, tonsil and
other specific oropharyngeal sites) wereclassified as
potentially HPV associated (n=8844); cancersinother
oral cavity and oropharyngeal sites not previously
associatedwithHPV wereclassifiedascomparison(n=
28379).1n2000-2005, anaverageof 219,159and 110
cancers of the tonsil, base of tongue and other
oropharyngeal sites were diagnosed annually, with
incidences of 1.09, 0.79 and 0.55 per 100000,
respectively. Anaverageof 1242 comparisoncancers
werediagnosed annually (6.17 per 100000). In 1982-
2005, thereweresignificant annual increasesintonsil
(1.39%) and base of tongue cancersinmales(3.02%)
and base of tongue cancer infemales(3.45%). There
wasasi gnificant decreaseincomparisoncancersinmen
(-1.69%) but not in females. It has been suggested to
monitor the impact of HPV vaccination on HPV-
associated oropharyngeal cancer.

(Australia: Br J Cancer, Mar 1, 2011)

World Record for DNA Analysis

Researchers at the Royal Institute of Technology
(KTH) in Stockholm, Sweden, haveinvented thenew
method, whichmeansthat DNA sequencinganalysiscan
beperformedbothinrecordtimeandat avery low cost.
Today, the great majority of samplesareruntenat a
time. This costs SEK 10,000 per sample. New method
allows 5000 samplestoberunat thesametimeat a cost
of SEK 100000. This computesto SEK 20per sample.
Thisconstitutesaworld recordfor thenumber of tests
runin asingle DNA sequencing analysis. Each test
result can be distinguished, because each sampleis
markedinaningeniouswaywithan|D. Therearesevera
areas wherethisnew method can have great impact.
Oneof themiscancer research, wherethereisagreat
need to scan numerous cell samples from many
individuals. Thisisto see which cellsand genes are
involvedinthecancer. Many DNA anadysesarerequired
to create a database for matching organ donors with
transplant recipients. New method can be of huge

importanceinorgantransplants.
(Sweden: Science Daily, Mar 8, 2011)

New TobaccoControl Plan

‘Hedlthy Lives, Healthy People: A Tobacco Control
Plan for England’, published by UK Government in
March2011amsat reducing smokingratesandhelping
tackle the damage caused by tobacco. By the end of
2015, thegovernment wantstoreducesmokingratesin
England from 21.2% to 18.5% or lessamong adults;
from15%t012% or lessamong 15-year-olds; andfrom
14%t011% or lessamong pregnantwomen. Regul ations
toput tobaccoout of sightinshopsinEnglandwill come
intoforcefor largestoressuchassupermarketsonApril
6, 2012, but thedeadlinefor smaller shopstocomply has
been pushed back from the previous Labour
government’soriginal datein October 2013 to April
2015. For banningcigarettevendingmachinesinOctober
thisyear and removing tobacco displaysin shops, the
government will holdaconsultationonthepossibility of
introducing plain packaging for cigarettes and other
tobacco products.

(UK: Cancer Research UK, March 9, 2011)

Oral TongueCancer inYoung, WhiteFemales

A teamof researchershasfoundincreasingincidence
of squamouscell carcinomaof theoral tongueinyoung
whitefemalesin the United Statesover thelast three
decades. They analyzed incidence and survival data
fromthe Surveillance, Epidemiol ogy and End Results
(SEER) program from 1975 to 2007 for oral tongue
squamous cell carcinoma (OTSCC) and oral cavity
squamouscell carcinoma(OCSCC). They found that
overall incidence of OCSCC was decreasing for all
ages. However, incidence was increasing for young
whitewomen (percentagechange[PC], 34.8). Incidence
of OTSCCwasdecreasing for all agesexcept for age
18to44yearsgroup(PC, 28.8). Y oungwhiteindividuals
hadincreasingincidenceof OT SCC (whitewomen: PC,
111.3; young white men: PC, 43.7). The annual
percentagechangeof OT SCCwassignificantly greater
inyoungwhitewomencomparedwiththatinyoungwhite
men. Incidenceof SCCinall other subsitesof theoral
cavity was decreasing. Non-whites had a decreasing
incidenceof OCSCCandOTSCC. Y oungwhitewomen
of age18to44yearsmay beanew, emerging head and
neck cancer patient popul ation.

(USA: J Clin Oncoal, Mar 7, 2011)
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IN FOCUS

TARGETED THERAPIES IN SQUAMOUS
CELL CARCINOMA OF HEAD AND NECK

Introduction

Squamous cell carcinoma of the head and neck
(SCCHN) representsthe4thleading causeof cancerin
theworld by incidencewithmorethan 70%of all cases
foundindevel oping countries. Thefive-year survival
ratesof SCCHN patients (about 50% at 5 years) have
not improved significantly despite advancementsin
multimodality therapy, includingsurgery, radiationand
chemotherapy. Mg orthrust isbeinglaidondevel opment
of molecular targeted therapies for SCCHN. Weak
activity withtheseagentsasmonotherapies, suggests
that combinati onsof targeted agentsand conventional
therapy will benecessary toachieveimproved outcomes.
Cetuximab (Erbitux), amonoclonal antibody (MoAb)
hasbeenapprovedby USFDA. Trialsareongoinginall
stagesof diseaseand with avariety of modalitiesand
agents, andthose tria sshouldprovidecriticd ingghtinto
the best way to use these agents to improve patient
outcomes.

Treatment Approaches

SCCHNfdlsinto4stages. (1) early-stagedisease, (2)
locally advanced (LA) disease, (3) recurrent and
metastatic (RM) disease, and (4) platinum-refractory
disease. For patientswithearly-stage SCCHN (stagel
andmost stagell), cureisachievedreadily withsingle-
modality radiotherapy and/or surgery. For LA SCCHN
(stages 111-1VB), a combination of local therapy
(radiothergpy and/or surgery) andsystemicchemotherapy
usualyisused. Combinedmodality thergpy (i.e,induction
and/or concurrent) hasemerged over thelast decadeas
the standard therapy for LA SCCHN. Despite much
progress, toxicity hasimpeded advanceswith current
approachessothetargeted agentshavebeenthesubject
of greatclinica interest.

TargetingtheEpidermal Growth Factor Receptor

Two classes of epidermal growth factor receptor
(EGFR) antagonists have been successfully tested in
phase 3trialsand arenow in clinical use: anti-EGFR
MoAb and small-molecule EGFR tyrosine kinase
inhibitors. Anti-EGFRmonoclonal antibodies, suchas
cetuximab, bindtotheextracel lular domain of EGFR

Fig 1: Molecular Pathway Involved in Head & Neck Cancer

when it isin the inactive configuration, compete for
receptor binding by occludingtheligand-bindingregion,
andthereby block ligand-induced EGFRtyrosinekinase
activation(Figl). Smal-moleculeEGFRtyrosnekinase
inhibitors, such as erlotinib and gefitinib, compete
reversblywith ATPtobindtotheintracellular catalytic
domainof EGFRtyros nekinaseand, thus, inhibit EGFR
autophosphorylation and downstream signaling. In
addition, varioussmall-moleculeEGFRtyrosinekinase
inhibitors can block different growth factor receptor
tyrosinekinases, includingother membersof theEGFR
family, orthevascular endothdia growthfactor receptor.

Thecombinationof cetuximabandradiotherapy was
initidly testedinpatientswithprevioudy untrested, localy
advanced squamous-cell carcinoma of the head and
neck. lnarandomized, multicenter, phase3clinical trid,
patients were treated with radiotherapy alone or in
combinationwith cetuximab (Tablel). Radiotherapy
pluscetuximabsignificantly prolonged progressionfree
survival, duration of locoregional control, and overall
survival. A randomized phase 3tria of cisplatin plus
cetuximab ascompared with placeboin patientswith
previously untreated, metastatic squamous-cell
carcinomaof thehead and neck showedasignificantly
higher responserateinthegroupthat receivedcisplatin
pluscetuximab. However, nosignificant differencein
overall survival wasobserved, possibly becauseof the
relatively smal sudy sample. A recentlarger, randomized,
multicenter phase 3 trial showed that the addition of
cetuximab to platinum- and fluorouracil-based
chemotherapy inthefirst-linetreatment of recurrent or
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Tablel: Efficacy of Cetuximab in Efficacy of SquamousCell Carcinoma of Head and Neck Cancer

Study Radiotherapy| Radiotherapy Plus
BONNER et al (N-213) | Cetuximab (N-211)

Hazard Ratio
(95% C1)

P Value Hazard Ratio | P Value

(95% C1)

Chemotherapy
(N-220)

Chemotherapy Plus|
Cetuximab (N-222)

Overall response rate (%) 64 74 0.57 (0.36-0.90)

0.02

Median locoregional 14.9 24.4
control

0.68 (0.52-0.89)

<0.005

Median progression-free
survival (mo)

124 17.1 0.70 (0.54-0.90)

<0.006

Median overall surviva 29.3 49.0 0.74 (57-0.97)

(mo)

<0.03

EXTREMETRIAL

Overall response rate (%)

19.5 35.6 0.001

Median progression-free
survival (mo)

33 56 0.54 (0.43-0.67)| <0.001

Median overall surviva
(mo)

7.4 10.1 0.80 (0.64-0.98) 0.04

metastatic squamous-cell carcinomaof the head and
neck may behel pful, snceprogression-freesurviva and
overall surviva weresignificantly prolonged(Tablel).
Thisphase3study isuniqueinshowingasurviva benefit
for anove treatment ascomparedwith platinum-based
chemotherapy inthetreatment of thisdisease. Several
phase 2 studies evaluated cetuximab alone or in
combinationwithcisplatininthetreatment of platinum-
resi stant squamous-cell carcinomaof theheadandneck,
acancer inwhichnospecifictherapy hasbeeneffective;
such patients have a very short life expectancy. The
overall responseratewith cetuximab monotherapy was
10t013%, withadisease-control rateof approximately
40t046%.Cetuximabwasapproved by theUSFDA in
February 2006 for useincombinationwithradiotherapy
to treat patients with locally advanced, unresectable
squamouscell carcinomaof thehead and neck. It was
alsoapprovedasmonotherapy for metastati cdiseasein
patientswho havenot had aresponseto chemotherapy.
In March 2006, the EMEA approved cetuximab in
combinationwithradiothergpy for thetreatment of locally
advanceddisease.

Other Anti-EGFRMoAbs: Panitumumab (V ectibix)
and zalutumumab (HuM ax-EGFR) are fully human
MoAbsthat, 5 milartocetuximab, bindtotheextrace lular
domainof EGFR. Ongoing late-stageclinical tridswith
theseM 0A bsshouldanswer question of whether either
providesaclinica advantageover cetuximabin SCCHN.

Other Potential Targets

Tyrosine Kinase Inhibitors (TKIs): Studies are
evaluatinggefitinibanderlotinibincombinationwith
moreaggress vechemotherapy regimens, suchasplatinum
or docetaxel, and either with or without concurrent
radiotherapy. 'Erlotinib Preventionof Ora Cancer Trid'
istheonly late-stagepreventiontrial ongoingin SCCHN,
beingstudiedinthehigh-risk setting of oral leukoplakia

Dual Kinase Inhibitors. Lapatinib, a dual kinase
inhibitor that targetsbothEGFR and HER-2, hasbeen
testedin SCCHN andreportedly hasafavorablesafety
profilebutlittleactivity asasingleagentinRM SCCHN.

Multitargeted Kinase Inhibitors: Oral kinase
inhibitorssorafenib, sunitinib, andvandetanibagents, are
inclinica devel opmentthat affect multi plepathwaysand
may provideasimpler approachto blocking multiple
targets. Promisingearly clinical resultswereobtainedin
RM SCCHN with sorafenib in the treatment naive
patients.

FutureDirections

The development of new biological agents should
focusoninhibitorsthat arelikely tohit multipletargets.
Combinationof differentagentsthat target distinct specific
pathwaysislikely toinhibit theescapeof tumor cellsby
alternatemechani smsleadingtomoreeffectivedisease
control. But the success of future clinical trials will
dependupon (i) patient popul ationand (ii) study design
for assessment of response to therapy. Further, to
eva uatetheefficacy of thesebiological agents, thereis
urgent needtoidentify novel biomarkersthat canbeused
toaccurately assessandindividuaizetherapy.

Conclusion

Molecular targeted therapies are promising novel
treatment optionsfor patientswith SCCHN. Profound
clinical dataare available for cetuximab, both in the
adjuvantandpalli ativesettingandtheothersarecurrently
beingevaluated. Though multiplequestionsregarding
dosing, combination and patient selection need to be
answered, mol ecul ar targetedtreatment will complement
conventional chemo andradiationtherapy inpatients
withSCCHN inthenear future.

(Dr Deni Gupta, DNB Sudent; Dr DC Doval, Director
Medical Oncology & Director Research)
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HEAD & NECK CANCER FACTS

1. Headand neck representsthe 5thleading cause of
cancer by incidence and the 6th |eading cause of
cancer mortality intheworld.

2. Head and neck cancers constitute 25-30% of all
malignanciesinindia
3. Mosthead and neck cancersoccur inthe5bthdecade,

except salivary gland and nasopharynx whichmay
occur at ayounger agegroup.

4. Pdtientswhohaveafirstdegreere ativesufferingfrom
head and neck squamouscell cancer areata3.5-3.8
foldhigher risk of devel opingthesame.

5. Certain genetic mutations are inherited which
predisposeapatient to the carcinogeni c effectsof
tobaccoandalcohal.

6. Tobaccoisresponsiblefor nearly 1/3of all cancer
deathsworldwide. Besides causing cancer inthe
upper aerodigestivetract, ithasbeenimplicatedin
cancersof thelung, bladder, kidney, pancreasand
cervix. Theoveradl risk of devel oping head and neck
cancerisrelatedtothetotd lifetimeexposurewnhich
includes the amount of tobacco a person smokes
eachday, ageat whichsmokingisstarted, number of
years a person has smoked and years of passive
smoking. Mg ority of themalignanciesoccur with
tobacco pack yearsexceeding ‘40’ ayear.

7. Tobaccosmokecontains4000different chemicals,
of which 60 are known carcinogens. The major
carcinogenarethetobacco specificN-nitrosamines.
Following metabolism, they causeDNA akylation,
whichcaninducemutations. Thesemutationsinthe
key target genesinitiatecancer devel opment.

8. Smoking has strongest associ ation with laryngeal
cancer. Cigar and pipe smoking have strong
correlation with oral cancer. Reversesmokingis
particul arly associatedwith hard pal atecarcinoma.

9. Smokelesstobacco, implicated inthe causation of
ora cavity cancer, isknowntocontain28carcinogens.

10. Thesecond mostimportant causeof headand neck
cancerisalcohal.

11. Therisk of devel opinghead and neck canceris15.5
foldshigher inpatientswho consumebothtobacco
andalcohal.

12. Human papillomavirus (HPV) type 16 is arisk
factor for cancer of theoropharynx (45-67%), ora
cavity (10-18%) and nasopharynx (2-5%).
V accinationgrategiesarebeing tested asapotential
meansfor preventing HPV induced head and neck
cancers.

13. Themgority of patientswith head andneck cancers
present with locally advanced, stagelll / 1V (55-
65%) diseasethat requiresmultimodal ity treatment
entailingchemotherapy, radiotherapy, or surgery.

14. Second primary tumors occur in head and neck
cancers due to field cancerization in 30% of the
cases. Therisk of devel oping second primary post
radiotherapy is4-6% per year.

15. Individua swhocontinuetosmokeanddrink a cohol
post treatment have a20-40% risk of developing
second primary malignancy.

(Dr Shamim Akhtar, DNB Student; Dr Tapaswini

Pradhan, Consultant, Dr AK Dewan, S Consultant,
Surgical Oncology & Medical Director)

f GUTKA/PAN MASALA MENACE A

Serious concerns over the growing smokeless
tobacco products, including gutka/ pan masala
menace, havebeenrai sed by anti-cancer campaigners
and the Government has been urged to take urgent
actiontostoptheir salethrough stringent measures.
I ndiahasthehighest preva enceof ora cancerglobaly,
with 75,000 to 80,000 new cases of oral cancers
being detectedinayear. Smokel esstobacco comes
invariousformslike gutka, khaini, zarda, mishri,
mawa, pan masala and is sold cheap in small
sachets. Duetoitsflavouredtaste, easy availability,
low priceandattractivemarketing by thecompanies,
itisbecomingincreasingly popular anongst youth,
women and children. A recent report prepared by
expertsshowsthat I ndiaal oneaccountsfor 86% of
total oral cancer figuresacrosstheworld. Chewing
tobaccoand gutkacontributesto 90%of oral cancer
cases in the country. Nearly one-third of Indian
population use smokel ess tobacco. 34.6% adults
(47.9% males& 20.3%femal es) currently consume
someformof tobaccoinIndia. Around 25.9%adults
(32.9% males & 18.4% females) in India use
smokel esstobacco, amongdaily tobaccousers, 60.2%

\consumetobaccowithi nhalf anhour of wakingup.
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Blocks EGFR — opens new options

ERBITUX - the choice of enhanced efficacy

* Ist line metastatic CRC - 1" tailored therapy < 1st line recurrent and /or metastatic SCCHN
Adding ERBITUX to standard chemotherapy (FOLFIRI) Adding ERBITUX to platinum-based chemotherapy
significantly increases overall survival in patients with significantly increases overall survival’
'KRAS wild-type tumors'

_ /
Merck Serono Oncology | Combination is key™

ERBITUX® (Cetuximab) Abbreviated Prescribing Information (Summarized Specific Information): ERBITUX® NOTE: Before prescribing ERBITUX®, please consult the full product information for health care professionals
ERBITUX® 5mg/ml solution for infusion (Cetuximab is a chimeric monoclonal IgG1 antibody produced by recombinant DNA technology). Quantitative composition: Each ml of solution for infusion contains 5 mg
Cetuximab. Each 20 ml vial contains 100 mg Cetuximab and 100 ml vial contains 500 mg Cetuximab. Therapeutic indications: 1] ERBITUX® is indicated for the treatment of patients with epidermal growth factor
receptor (EGFR)-expressing, KRAS wild type metastatic colorectal cancer (i) in combination with chemotherapy (ii) as a single agent in patients who have failed oxaliplatin - and irinotecan-based therapy and who are
intolerant to irinotecan. 2] ERBITUX® is indicated for the treatment of patients with squamous cell cancer of the head and neck (i) in combination with radiation therapy for locally advanced disease (ii) in combination
with platinum-based chemotherapy for recurrent and/or metastatic disease. Posology and method of administration: Administration must be supervised by a physician experienced in antineoplastic medicinal
products. Prior to the first infusion, patients must receive premedication with an antihistamine and a corticosteroid. This premedication is recommended prior to all subsequent infusions. ERBITUX® is administered once a
week. Adults: The initial dose is 400 mg/m” of body surface area, infused over 120 min. The subsequent weekly doses are 250 mg/m” each infused over 60 min. Maximum infusion rate must not exceed 10 mg/min. Elderly:
No dose adjustment required, but experience limited in patients older than 75 years. Children: Safety and efficacy have not been established. ERBITUX® is administered intravenously with an infusion pump, gravity drip or
a syringe pump. Closely monitor the patient throughout the infusion and for at least 1 hour afterwards. Resuscitation equipment must be available. Colorectal cancer: In patients with metastatic colorectal cancer,
ERBITUX® is used in combination with chemotherapy or as a single agent. Chemotherapy must not be administered earlier than 1 hour after the end of the ERBITUX® infusion. Continuation of ERBITUX® treatment until
disease progression is recommended. Squamous cell cancer of the head and neck: In patients with locally advanced squamous cell cancer of the head and neck, ERBITUX® is used concomitantly with radiation therapy. Itis
recommended to start ERBITUX® therapy one week before radiation therapy and to continue ERBITUX® therapy until the end of the radiation therapy period. In patients with recurrent and/or metastatic squamous cell
cancer of the head and neck, ERBITUX® is used in combination with platinum-based chemotherapy followed by ERBITUX® as maintenance therapy until disease progression. Chemotherapy must not be administered
earlier than 1 hour after the end of the ERBITUX® infusion. Continuation of ERBITUX® treatment until disease progression is recommended. Contraindications: ERBITUX® s contraindicated in patients with known severe
hypersensitivity reactions to Cetuximab. Special warnings and precautions for use: Severe hypersensitivity reactions have been reported in patients treated with Cetuximab. Symptoms usually occurred during the initial
infusion and up to 1 hour after the end of infusion, but patients should be warned that they may occur after several hours or with subsequent infusions. Occurrence of a severe hypersensitivity reaction requires immediate
and permanent discontinuation of Cetuximab therapy and may necessitate emergency treatment. Special attention is recommended for patients with reduced performance status and pre-existing cardio-pulmonary
disease. Skin reactions: If a patient experiences a severe skin reaction (grade 3 or 4), Cetuximab therapy must be interrupted. Treatment may only be resumed, if the reaction has resolved to grade 2. With the second and
third occurrences of severe skin reactions, Cetuximab therapy must again be interrupted. Treatment may only be resumed at a lower dose level (200 mg/m’ after the second occurrence and 150 mg/m’ after the third
occurrence), if the reaction has resolved to grade 2. If severe skin reactions occurs a fourth time or do not resolve to grade 2 during interruption of treatment, permanent discontinuation of Cetuximab treatment is
required. Respiratory disorders: If interstitial lung disease is diagnosed, ERBITUX® must be discontinued and the patient be treated appropriately. Electrolyte disturbances: Hypomagnesaemia has been reported, which
is reversible following discontinuation of ERBITUX®. In addition, hypokalaemia may develop as a consequence of diarrhoea. Hypocalcaemia may also occur; in particular in combination with platinum-based
chemotherapy; the frequency of severe hypocalcaemia may be increased. Electrolyte repletion is recommended, as appropriate. Neutropenia and related infectious complications: Patients who receive Cetuximab in
combination with platinum-based chemotherapy are at an increased risk for the occurrence of severe neutropenia, which may lead to febrile neutropenia, pneumonia or sepsis. Careful monitoring is recommended in such
patients, in particular in those who experience skin lesions, mucositis or diarrhoea that may facilitate the occurrence of infections. Cardiovascular Disorders: An increased frequency of severe and sometimes fatal
cardiovascular events and treatment emergent deaths have been observed in the treatment of non-small cell lung cancer, squamous cell carcinoma of the head and neck and colorectal carcinoma. When prescribing
Cetuximab, the cardiovascular status of the patients and concomitant administration of the cardiotoxic compounds should be considered. Colorectal cancer patients with KRAS mutated tumours: Cetuximab should not
be used in the treatment of colorectal cancer patients whose tumours have KRAS mutations or for whom KRAS tumour status is unknown. Pregnancy and lactation: Only use in pregnancy if potential benefit justifies
potential risk to foetus. Breast-feeding during treatment with ERBITUX® and for 2 months after the last dose is not recommended. Undesirable effects: In combination with local radiation therapy of the head and neck
area, additional adverse effects were for radiation therapy (such as mucositis, radiation dermatitis, dysphagia or leucopenia, mainly presenting as lymphocytopenia). In a randomized controlled clinical study, severe acute
radiation dermatitis, mucositis and late radiation-therapy-related events were highly reported in patients receiving radiation therapy in combination with ERBITUX® than those receiving radiation therapy alone. Very
common (> 1/10): Mild or moderate infusion-related reactions (fever, chills, dizziness, or dyspnoea); Mild to moderate mucositis leading to epistaxis; Increase in liver enzyme levels; Hypomagnesaemia; Skin reactions
(acne-like rash, pruritus, dry skin, desquamation, hypertrichosis, or nail disorders, skin necrosis) Common (> 1/100 to < 1/10): Diarrhoea; Nausea; Vomiting; Headache; Fatigue, Conjunctivitis, Dehydration, Anorexia
followed by weight loss; Hypocalcemia, Severe infusion-related reactions (bronchospasm, urticaria, blood pressure, loss of consciousness or shock); Uncommon( > 1/1000 to < 1/100): Blepharitis, keratitis, Pulmonary
embolism; Deep vein thrombosis; Rare (> 1/10,000 to < 1/1,000): Angina pectoris; Myocardial infarction; Cardiac arrest; Frequency not known: Aseptic meningitis, Superinfection of skin lesions leading to subsequent
complications, e.g. cellulitis, erysipelas, or potentially with fatal outcome, staphylococcal scalded skin syndrome or sepsis. Storage: Store in a refrigerator (2°C - 8°C). Date of revision: Februaury 2011; version 1.8

CRC, colorectal cancer; KRAS, a gene encoding a small GTPase that passes on a growth signal in the epidermal growth factor receptor signaling pathway; PFS, progression-free survival; SCCHN, squamous cell carcinoma of the head and neck

1. Van Cutsem E et al. Cetuximab plus FOLFIRI in the treatment of metastatic colorectal cancer - the infuence of KRAS and BRAF biomarkers on outcome : Updated data from the CRYSTAL trial. ASCO GI 2010, Abstract No. 281.
2. Vermorken et al. Platinum-based chemotherapy plus cetuximab in head and neck cancer. N Eng J Med 2008; 359:1116-27.
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