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Head and neck cancers (including thyroid lesions) isthe third most common malignancy seen in both the sexes acrossthe
globebutisthecommonest malignancy encounteredinIndian males. Theactual burden of head and neck cancer inlndiaismuch
greater than reflected through the existing literature and hence can beregarded asa‘tip of iceberg’ situation. InIndia, head and
neck cancers (HNCA) account for 20% cancers at all sites.

The anatomy of the Head and Neck is complex and is divided into sites and subsites. Tumors of each site have a unique
epidemiology, anatomy, and natural history, and require different therapeutic approaches. The diagnosis of the head and
neck cancer may at timesbeobviousonclinical presentation. I ncertainsituations, however, thismay beadilemmafor theclinician
and the pathologist. In addition to establishing a pathologic diagnosis of squamous cell carcinoma of the head and neck, the
work-up of these patients aims at delineating the exact extent of disease. This has important therapeutic and prognostic
implications.

Head and neck cancer comprisesaheterogeneousgroup of tumors, where optimal management requiresamultidisciplinary
approach. Surgery and radiotherapy are the major treatment modalities, sometimes combined with different chemotherapy
schemes. Mol ecular profiling of head and neck tumorspromise therapeutic advantagetothepatients. Identificationof clinically
significant mutations can result in deeper insights that can guide therapeutic decisions. Multimodality treatment is often the
only way to achieveimproved function, quality of life, and survival, calling for amultidisciplinary team approach, particularly
inview of the rapid advances being made in variousfields.

The present issue of the Cancer News highlights the newer advancesin thefield of "Head & Neck Cancer" and features
theregular articles, such as Specia Feature, Guest Article, Perspective, Research & Development, New Technologies, Clinical
Trials, Cancer Control, Globe Scanand In Focus. Wearegrateful to Dr. F. Christopher Holsinger, Chief, Head and Neck Surgery,
Professor, Dept of Otolaryngology- Head and Neck Surgery Stanford University, CA, USA for the "Guest Article" and Dr.
Gregory Weinstein Professor and Vice-Chair, Director, Division of Head and Neck Surgery, University of Pennsylvania,
Philadelphia, PA , USA, for " Perspective", and Dr Urvashi Bahadur, Associate Director, M edi cal Geneticsand Genomics, Strand
Center for Genomics & Personalized Medicine, Bangalorefor "In Focus".
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SPECIAL FEATURE

MULTIMODAL APPROACH TO HEAD
& NECK CANCERS

Multimoda trestmentisoftentheonly way toachieve
improvedfunctions, qudity of lifeandsurvivd, calingfor
amultidisciplinary teamapproach, particularly inview of
therapid advancesbeing madeinvariousfields. Itis
generdlytheonlywaytoachievesatiSactory resultsandthis
requirescliniciansof variousfiel dstocometogether ona
commonplatform. Assciencergpidly advances itwouldbe
unwisetoexpectasinglephysiciantokegpabreast of the
rapidpaceof changesinall rel atedfiel dsof cancer treatment.

Multimodal team-includeshead and neck surgeon,
radiationoncologist, medical oncologist, radiologist,
pathologist, reconstructive surgeon, pain palliative
therapist, nutritionist, speechtherapist, nursngandsocia
worker. Molecular biologists and nuclear medicine
expertsnow al so makepast of theteam. Tumor Board
isamultidisciplinary group of doctorswhomeetona
regular basis to review cancer cases. Tumor Board
meetingsensurethat the cancer patientshaveaccessto
thebest current thinking about cancer management.
Tumor Boardisanaccepted and establishedingtitution
for multidisciplinary care of patients. RGCI&RC
spendsmorethan 6000 manhours per year in Tumor
Boardand M SC (Multi Specialty Clinic) discussions.
Approximately 8% of theregistered cancer patients
arediscussedin TB/M SC.

Tumor Board meeting in Progress

Head and Neck Surgeonisoftenthetorch bearer of
the team. Surgery still remains the primary form of
treatment of most head and neck cancers. Changesin
surgical strategiesareresultinginmorevariedtreatments
forthesamestageof diseasewithmorecustom-designed
operationsfor conservationof bothformandfunction.
Conservativesurgeriesarebeingperformedfor larynged
andthyroidneoplasms. Consarvationsurgery inheadand
neck cancer requirestwiceasmuchexperienceandskill as
inthecaseof socalledradica surgery. T2tumorsof medid
andposterior glottismay beresectedendolaryngeally by
Laser. Itneedsexpertiseinlaser surgery.

Surgery may bethetreatment of choiceif theprimary
tumor can be excised with an appropriate margin of
normal tissue and without causing major functional
disorder. Thechoiceof definitivel ocal therapy musttake
intoaccount mentioned bel ow:

Principals of Surgery
Surgery
a) Likelyfunctiona outcomeof trestment
b) Resectability of tumor
c) Performancestatusand associated co-morbidities
d) Patient’ spreference

Treatment plans should be formulated by the
multidisciplinary teesminconsultationwiththepatient. As
part of this process, dental, speech and nutritional
assessmentsareessential.

a) Whenever possible, surgery for aprimary head and
neck cancer should preserveorganfunctions.
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b) Whenever necessary, resectionshouldbefollowedby
recongtructionus ngthemost gppropriatetechniques.

c) Non-surgical treatment likeradiotherapy (RT) with
or without chemotherapy (CT) shouldbeofferedto
patientsif survival ratesarecomparablewiththat of
surgical resection.

d) Salvage surgery must be available if an organ
preservationapproachisto bepursued.

e) Followingresection, adjuvant RT & CT shouldbe
cons deredwhereverindicated.

The main aim of surgery isto excise the area of
malignancy ensuring that a margin of normal tissue
surroundingthetumor isal soremoved and that radical
excisonisperformedwithcurativeintent.

Reconstructive Surgery: ismoredemandingaspatient
demandsrestoration of form and function ascloseto
normal as possible. More and more flaps are being

Composite resection of buccal mucosa with infratemporal des gnedbasedon as ngIeperforator.TheabiIityto rase
fossa clearance (Arrow depicting the infratemporal fossa)

chimeric flapsbasedonasinglevascular pedicleallows
for optimal usageof tissuesinvariousplaneswithoutthe
needfor additional anastomosis. Despitepertainingto
formandfunctionarestill tobeachievedtheseadvances,
certain goals. Prefabricated flaps have been used to
replacemucosawithmucosaby employingtissuecultured
mucosa sheets. Therol eof tissueengineering, especidly
inreplacingmucosa, seemspromisingfor thefuture.
Imaging: Theeverincreasingbattalionof investigative
toolsin head and neck cancer has facilitated earlier
diagnosisand efficient follow up. PET scan hasbeen
foundtobeuseful inpost radiationevaluation. Roleof
sentinel nodebiopsy inmucosal head and neck cancer
hasbeeneval uated.

Radiation Therapyisanintegral aaminthetreatment

of head and neck cancer that hasundergonesignificant
advances. IMRT and I GRT represent new paradigmsin
treatment planninganddoseddivery. Thereissignificant
sparing of critical structuresand other normal tissues.
IMRT iscapableof ddliveringdifferent dosestomultiple
targets, thereby providinganew opportunity for differentia
doseplanningtoincreasedoseselectively to specific
imagedefinedregions.
Chemotherapy: Roleof CT inhead and neck canceris
not clearly defined: CT hasbeenused concurrently with
radiationinadvancedunresectablecases. Chemoradiation
isalsogivenwhenmarginsareinvolved by diseaseand
nodesshow extracapsular spread. Studieshaveshown
. s roleof concurrent chemoradiationinanefforttoavoid
Branches of facial nerve in total parotidectomy total laryngectomy and preserveorganfunction.
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Highly confirmed dose gradient in a case of carcinoma PFF treated with IMRT by rapid arc technique (True Beam STx,
Varian Medical System

Gene Therapy: Gene therapy, and molecular target
therapy arebeingtriedinhead & neck cancers. Tumor
cell-kill isachievednotby genesdelivery by thevectors,
but by theoncolysisinduced by replicated virusesby
theiroriginal nature,

Virtual Multidisciplinary Team: Telemedicine has
enabledvideo- conferencing acrossdistances, andthis
hashel ped establishvirtual multidisciplinary teams. In
countries with fewer resources to establish many
multidisciplinary centres, this may be a promising
aternativeinthefuture.

Referrals: After acaseisdiscussed in TB or MSC,
patient’ s plan of careis planned thereby facilitating
referrals and removing treatment barriers. The other
interventions include rehabilitation, nutrition and
psychol ogical servicesprovidingeducation, increasing
awareness on possible changes in speech and
swallowing and building of rapport with patientsand
theirfamilies. Early nutrition assessment andtimely
interventionisachallengeinhead and neck cancer
patients. Dieticianshoulddiscusswith patient and
family about nutritional requirementswhen patientis
dischargedfromthehospital.

Psycho-social Services: Mainroleof oncology socia
worker isto be patient’s advocate. The oncology

setting may be confusing and overwhelming tothe
newly diagnosed patients. Theoncol ogy social worker
may help patient'sand caregiversto navigatethrough
thehealthcaresystems;, they may provideinformation
and expertiseinreducinganxiety & depression. The
formation of head and neck cancer support groups
arepowerful tool inassi sting patientsduring and after
treatment.

One of the barriers in the implementation of
multidisciplinary approachtheisfinancial aspectto
sustain cost of medication, nutritional supplements
andtransportation. Support groupscanevenassistin
fundingtobridgethegapinavailableresources.

Conclusion

Head and neck cancers require multimodal
treatment including surgery, radiation and
chemotherapy. Treatment may leavethe patient at
risk for physical, psychosocial and nutritional issues
that directly impact cancer care. A coordinated
multidisciplinary approach with good
communication facilitatesearly identification of
treatment barriersandimproveoutcome.

(Dr A K Dewan, Sr Consultant, Surgical Oncology,
Medical Director, RGCI&RC)




CANCER NEWS

FEBRUARY 2015

GUEST ARTICLE

THE MULTIDISCIPLINARY CARE OF
OROPHARYNGEAL CARCINOMA

Background and Introduction

Ord andpharynged carcinomarepresentsasgnificant
publichealth problemworldwide[1], withmorethan
400,000 new casesper year. India, theUnited States,
and Western Europe have the highest incidences of
oropharyngeal cancer (OPC)[1, 2], rangingfrom7-17
cases per 100,000 persons. Chaturvedi et al. have
recently describedthestriking new association between
oropharynged cancer andthehuman papillomavirusand
thestartling new epidemiol ogy of OPC[3]. Thisstudy
estimated popul ation-basedincidenceof HPV-positive
and HPV-negative OPC in the USA using the
Surveillance, Epidemiology, and End Results(SEER)
databasefrom1988t02004. Duringthisperiod, HPV -
positive OPC increased by 225% (95% CI 208%—
242%; from 0.8 per 100,000 to 2.6 per 100,000),
whereastheincidenceof HPV -negativecancersdeclined
by 50% (95% CI 47%—-53%; from 2.0 per 100,000 to
1.0 per 100,000). Patient with HPV -associated OPC
tendtobenonsmokers, male, andtheyoung.

In the past, oropharyngeal cancers (OPC) were
oftentreatedwithdisfiguringtransfacia , transmandibular
approaches [4,5]. yet many patients still required
extensive adjuvant therapy post-operatively. Poor
functionand concernfor cosmes sledmultidisciplinary
teamsworldwidetoexplorealternativeoptions, suchas
concurrent chemotherapy withradiationtherapy[6].

Recently, theRadiation Therapy Oncol ogy Group
(RTOG)trial 0129provided strongevidencethat HPV
statusisanindependent prognostic factor for overall
aurviva (OS) andprogress on-freesurviva (PFS) among
patients with squamous-cell OPC[7]. Furthermore,
HPV -positivetumorswereexquisitely responsiveto
concurrent chemotherapy andradiationtherapy (ccRT).
Locoregional failure at 3 years was 21% lower in
patients with HPV -positive tumors 13.6% (95% ClI
8.9%—-18.3%) versus 35.1% (95% CI 26.4-43.8) for
HPV -negativetumors(p<0.001).[ 7] At3-yr,overal
survival for HPV -positivepatientstreated with ccRT
was 83%, even when T3-4 patients and those with
advanced staged lymphadenopathy wereincluded.

Nonetheless, ccRT canbeassociatedwithdelayed
andsignificantlatetoxicity, aswell asadversefunctional
sdeeffects, especialy inyounger patients. Inparticular,
chronicdysphagiaremainsamajor functiona impai rment
inlong-termsurvivorsof OPC[8]. Severe(Grade3-4)
latelaryngopharyngeal toxicity wasreportedin 35% of
101 OPC survivorswhohad adequatebaselinefunction
inapooledanaysi sof threeRTOGtria sof concomitant
chemoradiotherapy[9], and the 3-year preval ence of
dysphagiaapproaches50% based on popul ationlevel
data from OPC survivors in the SEER-Medicare
database[ 10].

Despite the advantages of non-surgical “organ-
preservation,” concern about long-term toxicity and
swallowing function have led some to pursue new

approacheq[11].

Transoral Endoscopic Head & Neck Surgery
(eHNS)

Recently, transoral ‘endoscopic’ head and neck
surgery (eHNS) [12] hasemerged, which comprisesof
minimally invasivetransora approachestotheoropharynx
withlaser carbondioxide(CO2) microsurgery (Transora
Laser Microsurgery; TLM)[13] andtransoral robotic
surgery (TORS)[14]. New surgical approachesprovide
the hope for improved outcomes without surgical
morbidity.

Compared with traditional ‘open’ head and neck
surgery, eHNSof theoropharynxisperformedwithout
externd incis onsandobviatestheneedfor mandibul otomy
or transmandibular access. This approach can be
considered‘inside-out’ surgery, inthatincisionsstart
fromthemucosal (inner) surfaceand extend outward,
sparing external skin incisions. Using a laser and
microscope for TLM orthedaVinci® Surgical System
(IntuitiveSurgicd Inc., Sunnyvae, CA,USA) for TORS,
acompl eteresectionof theindex oropharyngeal tumor
isperformedwithan oncol ogical margin. Whileboth
TLM andtransoral roboticsurgery rely onaminimally
invasiveapproach throughthemouth, therearesome
sgnificantdifferencesintheseeHNStechniques.

Another therapeuti coptionfor thispatient popul ation
iISTLM, anendoscopic surgical technique performed
under directlaryngoscopy, withsuspens on/fixationand
the use of an operating microscope, microsurgical
instrumentsandaCO2laser. Itisanadaptivesurgical
technique, relyingonthesurgeon’ sunderstandingof the
3-dimensional anatomy of the tumor’s extent and
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surroundinganatomy. Firstdescribedin1972, TLM has
arobustliterature, althoughfew multicenter experiences
have been published and no prospective coordinated
clinical trial hasbeenperformed[15].

Robotic head and neck surgery was approved for
useby theUSFood and Drug Administrationin 2009.
TORSfor head and neck cancer (HNC) isperformed
usingthreearms, whichareplacedwithinthepatient’s
mouth but controlled by asurgeon sitting at aremote
console,ina‘master-slave’ configuration. A suitable
ord retractorispositionedinthemouthandtheendoscope
or cameraisintroducedintothepharynxfollowedby the
two other arms carrying interchangeable 5 mmwide
working instruments (e.g. grasping forceps and
electrocautery). The surgeon is provided with an
endoscopically derived 3-dimens ond visua display that
isco-locatedwithcontrol handlesthat direct movements
of the robot’ sinstrumentsinside the patient’ s body.
Standard surgical instruments, includingtissueforceps,
anelectrocautery spatula, or CO2andthuliumlaser[ 16,
17] arethenusedtoperformanen-blocresectionof the
oropharyngeal tumour. Whilethefirst paper onrobotic
surgery for OPC waspublished in 2005, thereislittle
prospectiveliteratureexaminingtheroleof TORSwithin
themultidisciplinary paradigm.

Bothtechniquesprovideahighly magnifiedviewof the
tumour,whichalowsconfident resectionof varioustumour
invaginationsthat arenot oftenvisualizedwithstandard
aurgica techniques Wheressnumerousretrospectivesngle-
ingtitutionreportsand afew important multicentretrials
havegenerated significantenthusiasmforimplementing
eHNSintothemultidisciplinary approach, prospective
clinical evidencetosupportitsuseislimited. Recently,
Ade steinand Ridgehosted anNational Cancer Ingtitute
(NCI)-sponsored, R13-funded Clinica TrialsPlanning
Meseting to discuss the role of transoral endoscopic
surgery for thetreatment of OPC[18].

Comparedwithopensurgery, eHNSisminimally
invasive. Numerouspublicationsdemonstrateareduction
in immediate post-operative toxicity, shorter
postoperative hospitalization, and faster functional
recovery compared with open surgery[14,19-21].
AdvocatesforeHNS(TLM and TORS) inoncological
surgery citeexcellent functional resultsand arguethat
eHNS ‘de-intensifies the long-term toxicity that is
sometimesassociated withaprimary radiation-based
approachfor OPC[12, 14, 21].Y et, skepticsof TORS
and TLM arewary of thisapproach, citing concerns

abouttherdaivey* dose marginsandthehighrateof podt-
operativeradiationtherapy requiredafter eHNS[22].

Future Perspective/ Conclusion

Despiteasurgeininterest in eHNS by surgeons,
thereisno ‘level-A’ evidence-based clinical datato
supportitsuse. Granted, surgery followed by radiation
therapy has been the established paradigm for OPC,
datingback totheearly- and mid-20thcentury.However,
eHNSisacons derabl etechnol ogica advanceinsurgical
technique, akintothedifferencebetween conventional
twoandthree-dimensona conformal radiotherapy (3D-
CRT) versusIMRT. Nonethel ess, transoral eHNShas
beenincludedinthemost recent NCCN Guidelinesfor
patientswith OPC.

Despite the evolving consensus about the role of
minimally invasiveapproachestotreat OPC, thissurgical
approach, includingtheimpact of marginsandtherol eof
postoperativeradiationtherapy following TORSand
TLM, must becarefully studied, ideal ly inthesetting of
aprospectivemulticenter clinical tria.

Accordingly, in2014,twoNCI-funded prospective
clinical trialsRTOG1221 and ECOG3311 havebeen
launchedtostudy theroleof eHNSinpatientswith OPC.
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WATCHOUT

Mugard Oral Mucoadhesive Hydrogel

AccessPharmaceuticals, Inc. (OTCBB: ACCP),
has been granted the Japanese Patent for MuGard
and ProctiGard. Thepatent coversawiderange
of liquid formulations for the prevention and
treatment of mucosal diseases and disorders.
MuGard® Mucoadhesive Oral Wound Rinse is
indicated for the management of oral mucositis/
stomatitis(that may becaused by radiotherapy and/or
chemotherapy) and all typesof oral wounds (mouth
soresandinjuries). MuGard providestheoral mucosa
withathin protectivehydrogel layer which hasbeen
demonstratedinseveral clinical studiesof mucositisto
benefit patientsintermsof reduced painanddiscomfort
aswell asareductionin objectivemucositisscores.
Thetrial publishedintheJournal, Cancer, discussed
thedataonA ccesspost-marketing clinical trial that
evaluated the efficacy of MuGard in controlling
symptomscaused by oral mucositisin 120 patients
receiving chemoradiationtherapy for thetreatment of
cancersof the head and neck.

(www.biospace.com)
Methods of Treating Cancer using Inhibitors

Schramm; VernL . etal of Albert Einstein Collegeof
Medicineof Y eshivaUniversity (Bronx,NY) USPTO
No. 8,916,6571 Dated 23 December 2014.The
inventionrelatestothetreatment of particularly prostate
cancer and head and neck cancer usinganinhibitor of 5
methylthioadenosinephosphorylase(MTAP).MTAPIs
abundantly expressedinnormal cellsandtissues, andits
deficiency duetoagenetic deletion hasbeenreported
with many malignancies. Thelossof MTAPenzyme
functioninthesecellsisknowntobeduetohomozygous
deletionsonchromosome9of theclosaly linkedM TAP
and p16/MTS1 tumor suppressor gene. Asabsenceof
pl6/MTSLlisprobably responsiblefor thetumor, the
lack of MTAPactivity isaconsequenceof thegenetic
deletionandisnot causativefor thecancer. However,
theabsenceof MTAPaltersthe purinemetabolismin
thesecellssothat they aremainly dependent onthede
novo pathway for their supply of purines. Compounds
that areinhibitorsof M TAPinhibitorshavepotential for
treating cancer, particularly prostate cancer and head
and neck cancer.

(www.uspto.org)




CANCER NEWS

FEBRUARY 2015

PERSPECTIVE

WHY TRANSORAL ROBOTIC SURGERY
(TORS)?

IN2012, Angetd, retrospectively reviewedoncologic
outcomesfollowingstandard chemoradiationfor HPV
related OPCA carcinoma treated from a previously
compl eted Radiation Therapy Oncol ogy Group study
and found that in HPV related OPCAsfell into three
general categories of responders to standard
chemoradiation®. Inthisretrospective, butimpactful
study, Angetal found 3year overall survival ranging
from93%1t046.2% depending primarily onwhether the
cancer wasHPV related, smoking historyand T and N
stage?. Oneof themostimportant findingsinAngetal
was that for patients with greater than 10 pack year
smoking history, withaN2bdisease, theoverall 3year
survival was 67%* Mehanna et a cautioned in an
editorial intheBritish Journal of Medicinethat HPV
related cancerstendtooccurinyounger healthier patients
frequently with no smoking history and acceptingthe
significant trestment related morbidity inthisgroupwas
not acceptabl €®. Inresponsetothisreality, thefocusof
study became “deintensification” with numerous
prospective “deintensification” research programs
focusing onidentifyingatreatment that would optimize
cureinHPV related OPSC whiledecreasingsignificant
treatment related morbidity of standard chemoradiation
4% In fact a search done today on the term
“deintengfication” amongthe24millionreferencesinthe
PUBMEDYyidds28articlesinwhich23of themhighlight

A [ﬂmpharyngnl Carcinoma (N=260) ]

e
- "5

319 pack-yess &10 pack years
34 [18)

| peEm |

Low-risk Intermediabesisk High-risk
[P 23 e AT7) H=T] ar Z8%] [M=EE & P50
3-¥ 05 34% 3N 05 BT 3-¥ Q5 47%

thefactthat tandard chemoradiationregimensareoverly
morbidfor therelatively youngand otherwiseheal thy
patientswith HPV related OPCA andthat deintensfication
is needed®. By the early 2000s it became clear that
standard chemoradiationsrategiesthat wewerestudying
at UPENN wereassociated with significant treatment
related morbidity and mortality includinglate Grade 3
toxicity occurring in 24% of patientsin the form of
dysphagia, aspirationand soft tissuenecrosisaswel l as
a treatment related mortality rate of 4%’2. These
untoward treatment outcomeswererecogni zed at the
national level aswell withareview of RTOG patients
treated with oral or oropharyngeal cancer with
chemoradiation having a1% acutetreatment rel ated
mortaity butevenmorea armingwasthat forlong-term
survivorstherewasa29% stomach tube dependency
rateandal3%treatment rel ated (non-cancer rel ated)
mortality inlong-termsurvivors.° Thereisnoquestion
that someof theRTOGtria sthat Machtay etal studied
utilizedmoreaggressiveregimensthanstandardtherapy
that weutilizefor oropharyngeal cancer However, the
resultswerestill telling and thefact that somany non-
surgica “de-intensification” trial sexistisatestimony to
thetoxicity of thestandard of careregimenpresentlyin
use’. It was precisely thismorbidity and mortality of
primary chemoradiation, that we were also seeing at
UPENN that prompted ustobeginour TORSresearch
program. A recentreview writtenby theformer Chief of

Head and Neck Radiation Oncology at PENN and now
at Hopkins, Quon noted that TORSfor oropharyngeal

carcinomawasaccurately described asnot only alow
morbidity minimally invasivesurgical approachbutasa
treatment paradigminwhich postoperativepathologic
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findings were utilized to triage patients to either no
treatment or lower intensity postoperativeradiationwith
orwithout chemotherapy thegoa of whichistoimprove
functiona outcomeswithout compromising oncologic
outcomes.* Several ingtitutionshavereported 0—2.6%

gadtromy tubedependencefollowing TORS, andexcellent
quality of life outcomes®. A recent retrospective

multivariateanaysisof 114HPV rel ated oropharyngedl
carcinomas treated with the TORS paradigm at the
University of Pennsylvanianoteda3.3%locd regiona
failureand8.4%distant metastati c rateregardl essof the
prognosticfactors, suchassmokinghistory, T stageor
N stagethat havebeen showntoimpact ontheoutcomes
withstandardchemoradiation. Thepastyear theEastern
Cooperative Oncology Group (ECOG) opened a
postoperativeadjuvant therapy de-instensificationtrial,
ECOG33L11, followingTORSastheprimary transoral
approachwithGregory Weinstein, M D appointed asthe
Surgical Quality Assurance Co-Chair, withthegoal of
further deintensifying post-surgica adjuvant therapy for
HPV related oropharyngeal cancers.®2.
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The Next Generation Microfluidic System
Capturing, Analyzing, & Monitoring CTCs

Circulating Tumor Cells(CTC) enumerationhas
evolvedasanimportant prognosticmarker indifferent
cancers. CTCsescapefromtheprimary tumor, enter
the blood or lymph stream and seed secondary
tumors in other organs of the body. CTCs are of
tremendousscientificinterest asthey contain key
information about the tumor and can therefore be
usedfor early diagnosisand/or treatment. Detecting
CTCsistechnologically challenging; few cellsina
backgroundof billionother normal bloodcells.

RGCI & RChasingtalledNext-GenMicrofluidic
Platform whichisthe only system that meetsand
exceeds the current expectations of cancer
diagnostics: Itisanintegratedand automated system
forlabel-freecaptureof CTCsaswell asdownstream
singlecdll immunochemistry, DNA FISH, mRNA,
PCRand Cellular analysisand expansion.

» Completelywak away system.

» Nomanua interventionsarerequired.

* Cdlscanbeharvestedinto3channe sfor studying
immunophenotypes, molecular studies& FISH.

» Thesystemisfreeof EPCAM based concentration
whichhasrecel ved adversecommentary because
of reduced EPCAM expressionduringepithelia

mesenchymd transformation.

(For more information contact Dr M Suryavanshi,
Consultant, Dept of Pathology Services, Phone:

011-47022408)
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RESEARCH & DEVELOPMENT

miRNAs Expression and Local Recurrence

Scientistsfromtheltalian National Cancer Institute
haveshownthat expressionof 4 progniosticsmicroRNA
signaturecanpredictthelocal recurrenceriskinpatients
with oral squamous cell carcinoma (OSCC).
MicroRNAs(miRNAS) aregeneregulatorsplayingan
importantroleinoral carcinogenesis. Thestudy aimedto
identify andfunctionaly characterizemiRNAsthat predict
recurrencein OSCC. Theresearchershad collected 92
OSCC with their normal tissue counterparts and
performed miRNAsexpressionprofilingon 74OSCC
and 38 normal tissues. The association between the
express onof miRNAsanddlinica outcomewaseva uated
in 69 followed-up patients. Four of the miRNASs
deregulated between OSCC and normal tissueswere
prognostic for recurrence either when considered
individually or asagroup. Depletionof theexpressionof
prognosticmiRNAsinhibitstheproliferationof OSCC
cdls . ItwasconcludedthatMicroRNAsaredifferentialy
expressed in OSCC versus norma samples. The
expressionof 4 prognosticmiRNAss gnatureisableto
predict recurrenceriskindependently fromother clinical
factorsin OSCC.

(Head Neck, Dec 22, 2014)
MAGEA3/6 as a Marker for Recurrence HNSCC

Cancertedtisantigens(CTA) arestrongimmunogenic
proteinswithatumor-restricted expression pattern, and
arebeing considered ideal targetsfor tumor-specific
Immunotherapeuticapproaches. Inastudy conducted at
Federa University,Brazil, usinganin-silicoapproach,
theresearcherssd ected, among 139 previoudy described
CTA, candidatestobeevauatedin89HNSCCand 20
normal mucosa samples. SPANX-CD (71.9%),
MAGEB2 (44.9%), MAGEAL1 (44.9%), MAGEBG6
(32.6%0) and CX ORF48(27.0%) werefoundfrequently
expressed in HNSCC, and over 85% of the tumors
expressed at |east one of thesefive CTA. ThemRNA
positivity of CXORF48, MAGEBS6, and CRISP2
presentedsignificant associationswithrecognizeddinica
featuresfor poor outcome. Furthermore, MAGEA3/6
positivity wasassoci atedwiths gnificantly better disease-
freesurvival (DFS, p=0.014) andtheexpressionof this
antigenshowedtobeanindependent prognosticfactor
for tumor recurrence. It wasconcludedthat oneof the
five selected CTA could be possible targets for

immunotherapeutic approaches, and the mRNA-
positivity for MAGEA 3/6 showedto beanindependent
marker for disease-freesurvival.

(Mol Cancer Ther, Jan 6, 2015)
Novel Prognostic Model Oral Tongue Cancer

Theprognosticationof patient outcomeisoneof the
greatest chalengesinthemanagement of early stageoral
tongue sguamous cell carcinoma (OTSCC). In a
multicentricstudy, asmplehistopathol ogical model for
the prognostication of survival in patientswith early
OTSCCwasused. 311 casesfromdifferent centreswith
clinically evaluated early stage OTSCC (cT1-
T2cNOcMO) wereincluded . Tumor budding (B) and
depth of invasion (D) were scored on haematoxylin-
eosin-stained cancer dides. Thecut-off pointfor tumor
budding was set at 5 buds (low <5; high >"5) and for
depthof invasionat4mm (low <4mm; high>"4mm). The
scoresof B and D werecombinedintoonemodel: the
BD predictivemodel. Onmultivariateanalysis,ahigh
risk score (BD score 2) correlated significantly with
loco-regional recurrence (P=0.033) and death dueto
OTSCC (P<0.001) in early stage OTSCC. The new
BD model isapromising prognostictool toidentify those
patientswith aggressive casesof early stage OTSCC
whomight benefitfrommultimodal ity treatment.

(Int J Oral MaxillofacSurg Nov 11, 2014)

Nucleic Acid Amplification Assay in Head and
Neck Cancer

TheinvestigatorsfromFukushimaMedicd Universty
School of Medicine, Japanhaveshownone-stepnucleic
acidamplification (OSNA) basedon CK 19 expression
intheprimary lesionsof head and neck squamouscell
carcinoma. Thestudy investigated theeffectsof CK19
expression in the primary lesions of HNSCC on the
diagnosisof thecervical lymphnode(CLN) metastasis
using the OSNA assay. A primary lesions and 54
cervical lymph node CLNs were resected from 21
patientswith HNSCC between 2009 and 2011. Each
CLN wastested by the OSNA assay, and the CK19
MRNA copy number obtainedwascomparedwiththe
corresponding histopathological results. Intheprimary
les onCK 19-positivegroup, thesensitivity and specificity
of theOSNA assay agai nst hematoxylin-eosinstaining
were86%and 100%, respectively. Thesefindingswere
statistically significant. Theresultssuggest that OSNA
offers similar diagnostic potential to that of
histopathol ogical diagnosisof CL N biopsy inpatients
withaCK19-positiveprimary lesion.

(Head Neck,Dec 24, 2014)
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NEW TECHNOLOGIES

Blood and Saliva Tests to Predict Recurrence

Human papillomavirus type 16 (HPV-16) isa
maj or causativefactor in oropharyngeal squamous
cell carcinoma (OPSCC). Theincidence of HPV -
related oropharyngeal cancershasbeenincreasing of
late, outpacing oropharyngeal cancersduetotobacco
andal cohol use. Scientistsat Johnn Hopkins, Baltimore
have developed blood and saliva tests that help
accurately predict recurrencesof HPV-linked oral
cancers. Thetestsscreenfor DNA fragmentsof the
HPV-16 shedfrom cancer cellsandremaininginthe
mouth or other partsof body. ThepatientswithHPV -
related oropharyngeal cancersareusually examined
every oneto threemonthsinthefirst year after the
diagnosis. Recurrencesareoftenfound when patients
reportulcers, painor lumpsintheneck. Theimaging
testsareunpredictableinfinding recurrenceearlier
and the location of oropharyngeal cancersin the
tonsils, throat and base of tongue makesit hard to
spot thebuddinglesions. Theresearchteamanalyzed
blood and saliva samples from 93 treated
oropharyngeal cancer patients. The samples were
collected beforeand after thetreatment. A total of 81
patients had HPV-16-positive tumors. Real-time
guantitative polymerase chainreaction wasused to
detect HPV-16 E6and E7 DNA insalivaand plasma
samples. The scientists found that HPV-16 DNA
detected in patients' saliva after treatment was
predictivefor recurrencefor about 20% of thetimein
asubset of patients. Theprecisionincreasedto more
than 55% whentheHPV-16 DNA waslookedforin
the plasmaof another subset. Thisfurther predicted
recurrence 70% of thetimeinathird subset wherein
both plasma and saliva samples were tested. The
researchers concluded that using acombination of
pretreatment plasma and saliva can increase the
sengitivity of pretreatment HPV-16 statusasatool for
screening patientswithHPV - 16-positive OPSCC. In
addition, theanalysisof HPV-16 DNA insalivaand
plasmaafter primary treatment may allow for early
detection of recurrence in patients with HPV-16-
positive OPSCC.

(JAMA Otolaryngol Head Neck Surg, Sep, 2014)

Lymphoseek to Determine Extent of Disease

The US Food and Drug Administration has
approved anew usefor lymphoseek (technetium99m
tilmanocept) i njectionto hel p determinetheextent of
metastatic head and neck cancer in body. In 2013,
Lymphoseek, aradioactive diagnostic agent, was
approvedto helpidentify lymphnodestoaprimary
tumor in patientswith breast cancer or melanoma.
The safety and efficacy of Lymphoseek were
established in a clinical trial of 85 patients with
squamouscell carcinomaof lip, oral cavity and skin.
Further, thesuspected lymph nodes, thoseidentified
by Lymphoseek and thosebased upontumor location
and surgical practicewereremovedfor pathol ogical
examination. Theresultsshowed that L ymphoseek
guided sentinel lymph node biopsy accurately
determinedif cancer had spread throughthelymphatic
system. Themost common sideeffectsidentifiedin
clinical trial werepainorirritationat theinjectionsite.
Thisnew indication would allow for the option of
more limited lymph node surgery in patients with
sentinel nodesnegativefor cancer.

(US FDA, Jun 13, 2014)
Robotic Surgery for Inoperable Tumors

Researchersat Univergity of California, LosAngeles
haveadvancedasurgical techniqueperformedwiththe
aid of a robot to successfully access a previously
unreachableareaof thehead and neck. Thepioneering
method makestheuseof aminimally invasiveprocedure
asTransOral Robotic Surgery (TORS) duringwhicha
surgical robot, under thefull control of aspecially trained
physician, operates with a three-dimensional high-
definition video camera. TORS can now be used to
operate within the parapharyngeal space, apyramid
shapedareanear thebaseof humanskull. Itislinedwith
many large blood vessels, nervesand complex facial
muscles making access to the space with traditional
methodsoftenimpossible. Controlled by thesurgeon,
theroboticarmsnavigatethroughthetightanddelicate
areasof themouthwithout necessitating any external
incisions. Thepatientsmay leadnormal, healthy livesin
afew dayswithlessor even no sideeffects. The new
approachprovidesthesurgica community withal eading-
edgetechnol ogy roadmaptotrest patientswhohadlittle
or nohopeof living cancer-freelives.

(Medical News Today, Dec 10, 2014)
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CLINICALTRIALS

Afatinib for Metastaic Head and Neck Cancer

According totheresultsof phaselll trial tyrosine
kinase inhibitor afatinib significantly improved
progress on-freesurvival comparedtomethotrexatein
patients with recurrent or metastatic squamous cell
carcinoma of the head and neck after failure of
platinum-based chemotherapy. Theimprovementin
progression-free survival was associated with a
significant delayed worsening of symptomssuch as
pain, swallowing and global health. Researchers
recruited 483 patientswithrecurrent or metastatic
head and neck squamouscel | carcinomawhosecancer
had progressed despitetreatment with pl atinum-based
therapy. Of thesepatients, 322 patientsreceived 40
mg/day oral afatiniband 161 weregiven40mg/m2/
week intravenousmethotrexate. Asper the primary
endpoint, afatnibimproved progression-freesurvival
anddelayedworsening of symptoms. Themost frequent
grade 3/4 drug-related adverse events were rash/
acne (9.7%) and diarrhea (9.4%) which were also
manageablewithafatinib.

(Science daily, Sep 2014)
Benzydamine Oral Rinse for Mucositis

Radiation-induced mucositisisacommontoxicity
for head and neck cancer andisassociated with both
shortandlong-termfuctional consequences. Toreduce
the burden of mucosistis, adouble-blind placebo-
controlledrandomized clinical trial isdonewiththe
aimtoeva uatetheefficacy of benzydamineoral rinse
inprevention and management of radiation-induced
oral mucositis. Fifty-one patients with head and
neck carcinoma wererandomizedfor treatment with
either benzydamineoral rinseor placebo, initiated the
day before radiotherapy and continued for 2 weeks
after theend of treatment. A scorewasgiventoeachsite
based onthedegreeof mucositisand “ meanmucositis
score” wascal cul ated. Asper theresultsmean scoreof
placebo group wasmorethan that of treatment group
(1.81vs1.27,P=0.001) at theend of 4 weeksand the
trend continuedtill end of 7weeks. Throughthisstudy, it
was confirmed that benzydamine oral rinse is safe,
effetive and well-tolerated.

(Asia Pac J Clin Oncol, Dec 2014)

Voice Quality after Treatment of Early Vocal
Cord Cancer

Researchersat Helsinki University Central Hospitd,
Finland performedarandomizedtrial comparinglaser
surgery withradiationtherapy to assessthequality of
voice achieved with these treatments. Total 60 male
patientswith early laryngeal cancer. wererandomly
assignedinthetrial. Of these 32 patientsreceived |aser
surgery withCO2|aser and 28 patientsrecei ved external
beamradiationtherapy. External beamradiationtherapy
with cumulative dose of 66 Gy was delivered to the
laryngsin 2-Gy daily fractions over 6.5 weeks. The
outcomemeasureswereexpert-rated voicequality on
agrade, roughness, breathiness, asthenia, strainscale,
videolaryngostroboscopicfindings, and thepatients
self-ratedvoicequality. Voicequality wasreviewed at
baselineand 6 and 24 monthsafter treatment. Results
showedthat patientstreatedwithradiationtherapy had
lesshoarsenessand | essbreathy voicein comparison
to laser surgery treated patients. It was concluded
that, radiationtherapy shouldbetreatment for patients
whoneed better voicequality. However, whilechoosing
thetreatment options, patient-rel ated factors should
alsobeconsidered.

(Int J Radiat Oncol Biol Phys. Oct 2014)
Immunonutrition for Head & Neck Cancer

A double-blind randomized clinical trial was
performed to assess effect of immunonutrition in
perioperativepatientsof head & neck cancer patients
treated by radiochemotherapy (RCT) to reduce
complications and length of hospital stay. The
tria recruited 28 patients, randomizedintotwogroups,
recelvingeither animmunomodul ating enteral nutrition
formula(lEN, n = 13,) or anisoenergeticisonitrogenous
standard enteral nutrition formula (SEN, n = 15)
throughout RCT (5-7weeks). Immunecellsmetabolism
andfunctionswereassessedat thebeginning (Db) and at
theend(De) of RCT. |mmunonutritionmaintained CD4'/
CD8" T-lymphocytecountsratioand CD3membrane
expression between Db and De. Polymorphonuclear
cellsCD62L and CD15densitiesand ROSproduction
wereincreasedin|EN patients. Throughtheseresultsit
couldbeconcludedthatimmunonutrition canenhance
immune cell responsesand also help the patientsto
adapttothesystemicinflammationand oxidativestress
inducedby RCT.

(Clin Nutr, Dec 2014)
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CANCER CONTROL

Body Size and Risk of Head and Neck Cancers

In a amulticentric study researches from Iran,
United Kingdom, and United States analyzed the
association between body size and
headandneckcancers (HNCA). Inthis prospective
NIH-AARP cohort study, 218,854 participants
(132,288 men and 86,566 women), aged 50 to 71
years, were cancer freeat baseline (1995 and 1996),
and had valid anthropometric data. Until December
31,2006, 779incident HNCAsoccurred: 342inthe
oral cavity, 120intheoro- and hypopharynx, 265in
thelarynx, 12inthenasopharynx, and40at overlapping
sites. There was an inverse association between
HNCA and body mass index, which was almost
exclusively among current smokers(HR =0.76 per
each5U increase; 95%Cl, 0.63-0.93), and diminished
asinitial yearsof follow-upwereexcluded. A direct
wasobserved associationwithwaist-to-hipratio(HR
= 1.16 per 0.1 U increase; 95% CI, 1.03-1.31),
particularly for cancersof theoral cavity (HR, 1.40;
95% CI, 1.17-1.67). Height was also directly
associated with total HNCAs (P = 0.02), and oro-
and hypopharyngeal cancers (P < 0.01). It was
concluded that the risk of HNCA s was associated
inversely withleannessamong current smokers, and
directly withabdominal obesity and height.

(Cancer Epidemiol Biomarkers Prev, Nov 2014)

Mediterranean Diet and the Risk of Oral and
Pharyngealcancer

A muticentricstudy by Italy and Switzerland have
shownbeneficia roleof theM editerraneandieton oral
cavity and pharyngeal (OCP) cancer. Theresearchers
haveanalysed datafromacase-control study carried
out between 1997 and 2009in Italy and Switzerland,
including 768incident, histol ogically confirmed OCP
cancer casesand 2078 hospital controls. Adherence
to the Mediterraneandietwas measured using the
Mediterranean Diet Score(M DS) based onthemajor
characteristics of the Mediterranean diet, and two
other scores, the Mediterranean Dietary Pattern
Adherence Index (MDP) and the Mediterranean
Adequacy Index (MAI). Researchershasestimated
the oddsratios (ORs), and the corresponding 95%

confidenceintervals(Cl), forincreasinglevelsof the
scores (i.e., increasing adherence) using multiple
logisticregressionmodels. They found areducedrisk
of OCPcancer for increasinglevelsof theMDS, the
ORsfor subjectswith six or moreM DS components
comparedwithtwoor lessbeing 0.20 (95% CI 0.14-
0.28, P-valuefor trend <0.0001). The ORsfor the
highest vs the lowest quintile were 0.20 (95% CI
0.14-0.28) for theM DPscore(score66.2 or morevs
lessthan’57.9), and 0.48 (95% CI 0.33-0.69) for the
MAI score(scorevalue2.1or morevsvaluelessthan
0.92), withsignificant trendsof decreasing risk for
both scores. The favourable effect of the
M editerraneandietwasapparently stronger inyounger
subjects, inthosewithahigher level of education, and
in ex-smokers, although it was observed in other
strataaswell. Thestudy providesstrong evidence of
a beneficial role of the Mediterranean diet on
OCPcancer.

(Br J Cancer, Aug 26, 2014)

Serum Fatty Acids in Beef Consumption and
Salivary Gland Tumors

Researchersfrom the Universidad Nacional de
Cordoba, Argentinahavefoundanegativeassociation
of serum oleic and linoleic with the salivary gland
tumors(SGT). Theobjectiveof thepresent study was
toanalyzebeef consumption, conjugatedlinoleicacid
(CLA) and n-3fatty acid (FA) serum concentration
andtheirrelationtosalivary gland tumors(SGT). In
thisstudy researchersused aquestionnaireon non-
nutritional risk factorsandavalidatedfood frequency
guestionnaire in 20 SGT and 20 control patients.
Serum CL A wasanalyzed by chromatography and
thedatawereanalyzed statistically. Non-significant
differences were found between SGT and control
regardingleanandfatty beef consumptionand serum
CLA. Serum n-3 linolenic acid concentration was
higher in control than in SGT (p=0.004). No
associations between beef consumption and CLA
serum concentrationwerefound, but astrong-positive
association betweentotal energy intakeandtotal fat
intakeand SGT wereobserved. A significantinverse
associationbetweenoleicandlinoleic FA intakeand
SGT wasrecorded. Thestudy concluded that serum
oleicandlinoleic FAsshowed asignificant negative
associationwithSGT.

(Anticancer Res, October 2014)
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GLOBE SCAN

Difference in Location of Oral Cancers

Relatively highincidenceof mouth squamouscell
cancer in nonsmokers, especially women, without
obviouscauseshasbeennoted. Traditionally, headand
neck sguamous cell cancer (HNSCC) has been
associatedwiththefive* S' s’ of smoking, spirits, syphilis,
spicesand sharp (or septic) teeth. Theauthor sought to
examine whether oral cavity cancers occurred more
commonly at sitesof dental traumaand how that varied
between nonsmokers without major identified
carcinogens and smokers. Their study was based on
analysisof 724 patientswithora cavity or oropharyngedl
cancersseenat an Australian hospital between 2001 and
2011. Of the 334 patientswith oropharyngeal cancer,
48werelifelongnonsmokers, 266 current smokersand
20 former smokers. Of the 390 patients with mouth
cancer, 87 were lifelong nonsmokers, 276 current
smokersand 27 former smokers. Study results show
that oral cancersoccurredonthelateral (edgeof) tongue
in 57 nonsmokers (66 percent) compared with 107
smokers/former smokers(33percent). Thisdatasupports
thelimited evidencefromthesmall number of previous
studi esthat recogni zed apotential roleof chronicdental
irritationincarcinogeness’.

(Australia:JAMA Otolaryngology-Head & Neck
Surgery, Nov 6, 2014)

Diagnostic Value of CNB and FNAC

Core-needlebiopsy (CNB) hasgai ned acceptance
asaminimally invasiveprocedureinthehead and neck.
Neverthel ess, many concernsariseregardingthevalue
and safety of thismethodintheassessment of salivary
gland lesions. A prospective study comprising 111
patientswithasdivary glandlesionwasdone. Theresults
of ultrasound-guided CNB werecomparedwiththose
of fine-needleaspiration(FNA) inthe103histologicaly
verified cases. CNB achieved ahigher accuracy than
FNA inidentifyingtrueneoplasms(98%vs91%) and
detecting malignancy (99% vs 87%), and was also
superiortoFNA inprovidingaspecificdiagnosis(93%
Vs 74%). CNB isasimple, safe and highly accurate
procedure, whichshouldbeconsidered asanadditional
diagnogtictool intheassessment of salivary glandlesions.

(Switzerland: Head Neck, Jan 10, 2015)

Pain Intensity to Predict Survival

Researchers at MD Anderson Cancer Center
assessed the extent to which pain severity influences
survival in2340newly diagnosed patientswithheadand
neck cancer. Atfirst presentation, patientsratedtheir
pain using a scale in which 0 meant no pain and 10
indicated” painasbadasyoucanimagine. Painoftenis
thefirst sign of head and neck cancer, as aresult of
destructiveles onsanddirecttissueandboneinvol vement.
Resultsof thestudy showedthat severepainwasreported
by 19 percent of thesample, andwasmost prevalentin
patientswith oral cancer (20 percent). Painintensity
variedbased ontumor stage, fatigue, smoking statusand
comorbidlungdisease. Eight hundredtwenty eight patients
died. Amongthosewithoral cancer, overall five-year
survival was31 percentfor patientswhoreported severe
painand 52 percent for thosewithout severepain. The
authors concluded that pretreatment pain severity in
head and neck cancer pati entsi sanindependent predi ctor
of overdl five-year surviva. They notedthat patientswho
present with severe pain at diagnosis should beclosely
monitoredand promptly treatedfor painsymptoms.

(USA: Journal of Pain, Oct 27, 2014)
F-18 FDG PET/CT in Head and Neck Cancers

It hasbeenprevioudy reported that metabolictumor
volume (MTV) on positron emission tomography-
computed tomography predictsdiseaserecurrenceand
deathinhead and neck cancer. Inthisstudy, theauthors
assessedtheprognosticvalueof MTV measuredusing
F18-FluorodeoxyglucosePET/CT inpatientswithhead
and neck squamouscell carcinoma. They analyzedthe
imaging findings of 74 patients (age 57 + 16)
retrospectively, with head and neck cancer who
underwent PET/CT scanfor stagingandafter treatment.
TheMTVsof primary steswithorwithout lymphnodes
weremeasured and outcomeswereassessed usingthe
trestment responseeval uation. A total of 48 patientshad
completeresponseor norecurrencewasdetected asin
thelastfollow-up. Of thefirst PET/CT scan, themedian
primary tumor SUV maxwas18.8andthemediannodal
SUVmaxwas13.4. Themedianprimary tumor M TV %
50srangedfrom11.12cm3t016.28cm?, andtheM TV
after the therapy ranged from 1.18 cm®to 3.51 cm?.
MTYV representstumor burden, whichshowsF18-FDG
uptakeandhasapotentia va ueinpredicting short-term
outcomeand disease-freesurvival inpatientswith head
and neck cancer.

(Turkey: J Cancer Res Ther, Oct-Dec, 2014)
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INFOCUS

NEXT GENERATION SEQUENCING (NGS)
TESTS AND HEAD AND NECK CANCER

Themodeof decidingthebest courseof treatment for
apatient hascomealongway. Hippocrates, thefather
of Western medicine, postul ated theuse of combined
examination of thefour humors: blood, phlegm, black
bileandyellow bile, to assessapatient’ sconditionand
treatment. I nterestingly, the concept of personalized
medicine, anapproachfindingwidespread applicationin
today’ smedicine, reliesonsequencingof thefourchemica
buildingblocksmakingupapatient’ SDNA.

Personalized medicine has tremendous scope in
cancer, giventhegeneticdiversity presentinthetumor
cdllsof asinglepatient. Malignanttransformationof cells
isessentialy caused by auniqueset of somaticmutations.
Somatic mutationsaremutationsthat arenot present at
birth, ie,inthegermcells, butareacquiredlaterinlife.
Thesemutationscan occur anywhereinthebody and
cannot bepassedontothenext generation. Accumulation
of somaticmutationswithinthece | canleadtounrestrained
cellular proliferationand establishment of cancer.

Head and neck cancer accounts for ~4% of all
malignanciesworl dwide, thoughit constitutes40%of the
cancer burden in India. The distinct geographic
predilectionof head and neck squamouscell carcinoma
(HNSCC),amaor portionof theburdenbeinglaryngo-
pharyngeal cancers, may bedueto prevalenceof risk
factorsand geneticsusceptibility. Advancesintreatment
strategies have not been accompanied by a parallel
improvement inthesurvival rates, the major reasons
being late presentation, high recurrence rate and the
development of multiple primary tumors (10-30%)
[1,2,3]. Detectionandidentificationof patientswhoare
likely torespondtotrestment soastoavoid unnecessary
toxicity throughidentifyingresponse/res stant markers
are the critical questions that need to be addressed
throughacomprehensiveand systematicapproach. The
trand ationof thisknowl edgedatabaseintoclinical benefit
Isalsotherequirement of themoment.

Expressionprofilinghasledtoafewclinicaly applied
molecular classifiersin head and neck cancer suchas
cisplatinresistanceinHNSCC|4], radio-resistancein
nasopharynx[5] andal7-genesignaturethat correlated
withlocoregional failureinlaryngo pharyngeal cancers

[6]. Expressionbased approach hasvariouslimitations
such as oversight of clinical behavior of the tumor
depending onthemutation pattern, whichareovercome
toalargeextent by deep sequencing of tumors.

Molecular Profiling of Mutational Landscape of
the Tumor

Theinherentmolecular complexity andheterogeneity
of cancer addsenormousval uetoprofilingtheunderlying
mutationsinatumor. | dentificationof genesthat drive
tumorigenic pathways can provide acomprehensive
understanding of theprocessesatworkinanindividua’s
cancer and potentially provide personalized therapy
options. Atitsonset, personalized medicineincancer
cons sted of geneti ctestingfor mutationsinasinglegene,
typically knownasthe' driver’ mutationinagene. This
wasfollowedby trestment withtargeted therapiesusing
drugsthat targeted pathwaysspecificand essentid tothe
growth and spread of that cancer. These therapies
provided a more effective and less toxic treatment
options than conventional chemotherapy and
radiotherapy. However, it isbecoming increasingly
apparent that inmany cases, detectionof mutationsina
singlegenea onemay not besufficient. Theredundancy
and multi-layer control of pathwaysin cancer cells
underlay the lack of response in certain individuals
positivefor driver’ mutations, makingitnecessary fora
deeper 0ok at thegenetic makeup of thetumors.

Next Generation Sequencing in Personalized
Medicine

Withtheadvent of improved sequencingtechnologies
suchasNext Generation Sequencing (NGS), profilinga
tumor to detect therapeutically relevant mutationsis
becoming anincreasingly viable option. NGS based
testscantypically profileafew hundred genescausally
implicatedandclinically relevantincancer. Thisdeep
seguencing technol ogy can detect mutationswithfar
greater sensitivity than other conventional sequencing
methods, thus making it ideal to study tumors. The
application in head and neck cancer has been very
nascent; NGStechniqueaccompaniedwithextensive
bioinformeti csplatformshavei dentified pathognomonic
fusion transcriptsin afew uncommon head and neck
cancerssuch asmuco-epidermoidcarcinoma(MEC),
adenoid cystic carcinoma (ACC), and NUT midline
carcinoma(NMC)[7].

Thesystematic catal oguing of cancer mutationsby
largeingtitutes, suchasthe Sanger I ngtitute (COSMI C,

16




CANCER NEWS

FEBRUARY 2015

http://cancer.sanger.ac.uk/cancergenome/proj ects/
cosmic), and consortia, suchas| CGC (http://icgc.org)
havefacilitatedthei dentificationof suchgenes. Improved
bi oi nformaticstool sto perform careful analysisof the
enormousgenomicdatagenerated, aidinidentification
of mutations. AccordingtotheCOSMIC database, the
most frequently mutated genesin head and neck cancer
include TP53, CDKN2A, PIK3CA, MET, HRAS,
EGFR, PTEN, BRAF, KRAS, PIK3RI1, IL6ST, JAK3,
NFE2L2, and FBXW?7. In depth assessment of the
Impact of thesemutationscanyid dthergpeuticaly relevant
insights. Frequently, mutationsaredetectedinmultiple
genes. Resultsobtai ned coul dindi catepoor responseto
aparticul ar regimenthat woul d betypically considered
for the patient. Some mutations may beindicators of
overall prognosis or response to certain types of
chemotherapy. Someof these* actionable’ mutations
indicate response to a different drug regimen, and
uncovering new therapeutic options. Moreover, itis
increasingly being appreciated that tumorsof different
originscanhavethesamedriver mutationsand hencecan
betargetedusingthesamedrug. For example, cetuximab
has been approved by FDA for colorectal cancer and
morerecently, for head and neck cancer aswell. This
alsosupportstheideaof testingatumor for mutations
andgenesother thantheonesassociated withthat tumor
at present. Thus profiling a tumor can help build a
potentially actionabl elandscapeof mutationsfacilitating
minimal lossof timebeforearrivingat themost effective
therapy plan. Thishasal so spawnedanew approachto
treatment of cancer where based on the underlying
mutations, drugsapprovedfor certaincancersarea so
being consideredandareintrial sfor other cancer types.

Utility of NGS in Head and Neck Cancer

M orethan 90% of thehead and neck cancer patients
over-expressEGFR, either duetoamplification of the
EGFR geneor polymorphicmutations|[8, 9], andthus,
anti-EGFR drugsprovideatherapeuticwindow. FDA
hasapproved cetuximab, theanti-EGFR monoclonal
antibody, for treatment of advanced head and neck
cancers. Approval of cetuximabwasbased onclinical
trial swhichreportedimproved surviva of head and neck
cancer patientswiththeuseof cetuximabincombination
withether platinum-based chemotherapy intherecurrent
or metastati c setting, or radiotherapy for patientswho
arenot abletoderivebenefitfromplatinum-based agents
[10, 11]. Althoughtheresultsfromtheclinical trid sare
promising, there are afew caveatsto be considered.
Firstly, over-expressonof EGFRresultsinhigherlevels
of activated EGFR | eadingtoincreased activationof the

downstream RAS/RAF/MEK/ERK1/2 signaling
pathway stimulatingcell proliferation[12]. Suchtumors
areanideal candidatefor trestment with cetuximab but
thepresenceof anactivatingmutationinthedownstream
pathway such as codon 12 or 13 mutation in KRAS
would makethetumor refractory toanti-EGFR drugs.
Head and neck cancer patientsharbouringmutationsin
theRAS/RAF/MEK pathway will probablyfail torespond
tocetuximabandtrestmentwithinhibitorsof downstream
proteinssuchasM EK inhibitors, trametinibor s umetinib,
might bebeneficial [13, 14]. Secondly, variousclinical
studies have reported that after the early responseto
cetuximab, head and neck tumors gradually acquire
resi stancetotreatment[ 15, 16]. Insuch cases, mutation
profileof thetumor canhel pinchartingoutasecondline
of treatment or amoreaggressivefirstlinetreatment.
Head and neck cancer patientsoften harbor activating
mutations in PIK3C, PTEN, or AKTI resulting in
condtitutiveactivationof thePl 3K/ImTOR/AKT pathway
and thus, possibily sensitizing the tumorsto mTOR
inhibitorssuchaseverolimusor temsirolimus. Various
clinica trid sarecurrently underway toassesstheefficacy
of mTORinhibitorsor AKT inhibitorsasmonotherapy
orincombinationwitheither cetuximab or chemotherapy
inhead and neck cancer patients[17].

Strand Somatic 48 Gene Test

Strand Somati c48 genetestisaNGSbased genomic
testthat analyzesandinterpretssignificant mutations
accrued in the tumor sample compared to normal
specimen. The Strand Somatic 48 genetest examines
critical regionsof 48 genesthat aremost commonly seen
tobemutatedinvariouscancer types. TheDNA exiracted
from thetumor sampl e (FFPE block) of thepatientis
sequenced andthenanalyzed usingtheNGSanalysis
platformfrom Strand L ife Sciencesthat runsmodul esfor
aligningsequencesandidentifyingmutations. Thegenetic
information obtained after NGS is unique for each
patient and isinterpreted using the in-house clinical
genomics interpretation and reporting platform,
StrandOmics, that hasits strength in an extensively
curated cancer literaturedatabase. Lastly, the Strand
Somatic 48 genetest deliversareport describing the
clinical utility, i.e therapeutic and prognostic, of the
mutationsobservedinthepatient tumor sample.

Head and Neck Cancer Case Studies at Strand

Till date, afew head and neck cancer sampleshave
beenanayzed andinterpreted by the Strand Somatic48
genetest. Thefollowinginformationhighlightsthemutation
profileandclinical utility of thecasesundertaken:
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* ATM and TP53: Patient mutation profilesincluded
genessuchasATM andTP53.MutationsinATM and
TP53 predict resistance to radiotherapy and to
chemotherapy suchascigplatin, respectively [18, 19].

* PTEN: One mutation profile included a loss of
functionmutationin PTEN indicating anactivated
PI3K/AKT/mTOR pathway and suchtumorsmight
besensitiveto PI3K/AKT/mTOR inhibitors[20].
Clinica studyinpatientswithheadandneck squamous
cell carcinomawith activated PI3K or PTEN | oss,
demonstrated responsetotemsirolimus,anmTOR
inhibitor approvedfor rend cell carcinoma, either as
asingleagent orincombinationwith bevacizumab
[21]. Evidencefromclinical studiesinheadandneck
cancer patientscarrying PIK3CA mutationsor PTEN
lossindicatepossi blelack of responseto cetuximab
[22]. Hence, based onthemutation profileinclusion
of mTOR inhibitor to the therapy regimen was
suggested.

* KRAS: Codon12mutationin KRAS wasobserved
in another case. As discussed previoudly, it was
inferredthat the patient might berefractory toanti-
EGFR drugssuchascetuximab but may respondto
downstreaminhibitorsof RAF/MEK pathway [14].
Based on evidencefrom other tumor types, it was
suggestedthat RAFinhibitorssuchassorafenibor
MEK inhibitorssuchastrametinibmight bebeneficia
[14, 23].

Insummary, molecular profiling of head and neck
tumorspromisestherapeuti cadvantagetothepatients.
| dentificationof clinicaly significant mutationscanresult
indeeper insightsthat canguidetherapeuticdecisions.
Treatment regimensthat areaided by suchanapproach
arelikely totrandateintotail ored, |esstoxicand more
cost-effectivecare.
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1. Retrospective Analysis of Treatment Outcomes
Following Reirradiation in Locoregionally
Recurrent Head and Neck Cancer Patients: A
Single Institutional Study.

Asia Pac J Clin Oncol. Aug 2014

Kakria A, Rawat S, Bhutani R, Gupta G, Devnani B,
Wahi IK, Ahlawat P

Aim: Topresent aretrospectiveanal ysisof treatment
outcomes following reirradiation in locoregionally
recurrent head and neck cancer patientsat our institute.
Methods: Thirty-onepatientsof head and neck cancer
who presentedwithal ocoregional recurrencefromApril
2007 to April 2012 underwent salvagereirradiation.
Mediandoseof first-timeradiationwas70Gy. Median
duration of gap betweenthefirst and second courseof
radiation was 45.6 months. The median dose of
reirradiation was 60 Gy. Conformal radiotherapy
technique in the form of intensity modulated
radiotherapy was used in 60% (17) of patients.
Fourteen pati entsrecei ved concurrent chemotherapy
orimmunotherapy. Results: Afteramedianfollow-
up of 20.6 months, 12 patients were alive with no
evidenceof disease. The3-year disease-freesurvival
andoverall survival were28.7 and 48.5%, respectively.
Acuteandlatetoxicitieswerereportedin29and 61%
of patients, respectively. Severegrade 3 and 4 |ate
complications were observed in nine patients but
none of them led to mortality. Conclusion:
Reirradiation appearsto be both feasible and well
toleratedin patientstreated with previousradiotherapy
for recurrent and second primary head and neck
cancer. Careful caseselectionfor reirradiation based
on patient’s performance status and tumor
characteristicsisessential .

2. Squamous Cell Carcinoma of the Superior
Gingivobuccal Sulcus: An 11-year Institutional
Experience of 203 Cases.

Jpn J Clin Oncol. Sep 2014;44(9):807-11

Dewan AK, Dabas SK, Pradhan T, Mehta S, Dewan
A, Sinha R

Objective: Thereport presentsan 11-year Institutional
experience of 203 caseswith superior gingivobuccal
sulcus tumours receiving surgical intervention at a
comprehensivetertiary cancer carecentre. Methods: A
retrospectivechart review of patientswithaconfirmed
diagnosis of sgquamous cell carcinoma of superior

gingivobuccal sulcus was done and data related to
patientdemographicprofile, detail sof surgica procedure,
follow-up and survival were collected. Result:
Infratemporal fossa clearance was performed in 56
patients. The10-year overall survival and disease-free
survival wasobservedtobe39and 52%, respectively,
with amedian follow-up of 15 months. The overall
survival was40and 36%, respectively, incaseswithand
withoutinfratemporal fossaclearance. Similarly, the
disease-free survival was found to be 58 and 49%,
respectively, incaseswithandwithout infratemporal
fossaclearance. Conclusion: Patientswith higher stage
tumourswhounderwentinfratemporal fossaclearance
showed better overall and disease-free survival than
thosewhodidnot undergoinfratemporal fossaclearance.

2. Transoral robotic surgery in management of
oropharyngeal cancers: a preliminary experience
at a tertiary cancer centre in India.

Int J of Clinical Oncology, Dec 2014

Surender Dabas, Abhinav Dewan, Reetesh Ranjan,
Ajay Kumar Dewan, Anoop Puri, Swati H. Shah,
Rupal Sinha

Aim: Theaimof thisobservational prospectivestudy
wasto determinethetechnical feasibility, safety and
adequacy of surgica marginsfortransora roboticsurgery
(TORS) in oropharyngeal cancers. Methods: From
March2013toMay 2014, 60patientswithoropharynged
les onsunderwent TORSwithor without neck dissection
usingthe‘DaVinci’ robot. Patientswereobserved and
datarecordedonsurgicd time, bloodl oss, complications
and functional outcome. Results: All 60 patients
underwent TORS, withneck dissection performedin45
of them. A positivemarginwasseenintwo patients(3.3
%). Intent to treatment wasradical in 42 patientsand
salvagein 18 patients. None of the patientsrequired
tracheostomy, and one patient (1.66 %) died post-
operatively. Post-operativecomplicationsintheformof
primary haemorrhagerequired activeinterventionin
threepatients. Averageestimated bloodlosswas26.5+
31.1 ml. Post-operatively, al patients had adequate
swallowingandspeechfunctionwithnasal twangreported
inthreepatientsonlong-termfollow up. Patientsstarted
tolerating oral feedswithinaweek of procedure(mean
3.96 days), with the nasogastric tuberemoved on the
ninth postoperativeday (mean9.19days). Nolong-term
gastrostomy tube dependency was reported.
Conclusion: TORSisasafe,feasble minimalyinvasve
procedurein patientswithoropharyngeal cancers. Ithas
theleastmorbidity andoffershenefitsintermsof avoidance
of tracheostomy tube, prolonged Ryl€'s tube and
gastrostomy dependency.
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