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From the office of AROI

DearFriends

Hopingyou and your family to be safe Asyou are aware
the world is facinga pandemicand the usuallifestyle is
changing(.

C Weat ARCt ICRQare concernedabout the safety of
our membersbut at the sametime, have an equal
responsibilityto disseminateeachingfor thet D endl
youngmembersof AROI

C Dueto ongoingCOVIGsituationit is becomingdifficult
to hold one to one meetings/ teachingprogramson
regularbasis

C However executive committee of AROlhas taken a
decisionthat even during this situation we have to
carryon with our teachingactivitiesunderICRO

C Our ICROchairman Dr. Satyajit Pradhan & ICRO

secretary Dr. Srinivasanhas taken responsibility to
hold our teachingprogramsin eachgroup.
C Decision has been taken to conduct online the

followingteachingprograms

C AROICRGPRODVANGEupportedby SunOncology)

C AROICROPG teaching course (supported by Sun
Oncology)

C AROICRRadiobiologyourse(supportedby Intas

C After assessinghe response& effectivenessof these
programs further programswill be decided

C ThisyearAROICOIdt Delhi,hasbeenpostponed

C 3rd ICOn 2021at Mumbaiis alsopostponed

C So AROICON2020 at Delhi will now be held in
20212020 at Delhi under guidelinesof Dr. Kumar
TapastBhowmik dependson the 3rd ICCstatus

C Inthe endwe wishall of you & your family to be safe
& healthy.

C Take precautions¢ Mask, Socialdistancing, Sanitise
yourself & your department & take care of your
colleagues

C After workinghoursstayHomecStaySafeX

ALLTHE BEST

Dr. Rajeshvashistha Dr. GV. Giri Dr. Manoj Gupta
PresidentAROI SecretaryGeneralAROI PresidentElectAROI
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AROIFECIVeeting ‘y ?y

Executive Committee Meetiniylinutes

DearFriends,

Theonline Executivecommittee meetingwasheld on 2nd
June2020at 2:30 pm keepingin mind the safetyof usall,
time considerationand to discusshe academicactivities
to be conducted

1. AROHICRCPRODVANQEOuUrse

TheECdecidedto conductthe programasa webinarover
2-3 dayswith 2-3 hrs Sessiorper day, with topic being
Stereotaxy The Centralcommittee of ICROwill organize
the program, Dr Pradhanand Dr Srinivasarwill take the
responsibilityof the program content and duration. Mr.
Suri has agreed to get the logistics for the program
through SUNpharmaeducationalgrant

Tentativedates Mid June all the membersagreedto the
above

2. SUNICRCProgram

The ECdiscussedand decided to have SUNICROas
webinar. Thetopic will be GenitoUrinary, programwill be
done over 3 dayswith 2 to 3 hrs of daily sessionsThe
ICROCentral committee will take the responsibility of
Organizinghe event After accessinghe responseof this
programthe decisionregardingfurther Programswill be
taken SUNPharmawill provide the required logisticsfor
the program(Upto 4 hrsof online slot daily for 3 or more
days, along with platform for Q & A and other
Interactions)

3. RadiobiologyProgram

The ECagainapprovedto conduct Radiobiologycourse
online. Dr Manoj Gupta proposedto hold one online
meeting of radiobiology in third week of June as a
staggeredprogram, based on the responsewill decide
about holdingfurther programs Dr Vashisthasaidhe has
spokento INTASPharmaand they have agreedto take
Careof the logisticsof this program

All AROIICRQeachingprogramsthis year (2020 will be
conducted by central ICROand AROlonly. It was also
decided that the local chapters who were given
responsibilityof hostingthe AROI ICRCprogramsfor this
year@020

AROICRCPRODVANCE
AROICRGBUNPGteachingcourse
AROICRQntasRadiobiologyourse

will hostit asperrevisedschedulenextyear@021).

4. AROFESTR®@dvancedTechnologyCourse

The Executive committee decided that the upcoming
advancedtechnologyCourseto be held in Kolkatawill
be postponed to December2021 The same will be
communicatedo ESTRO

5. AROFESTR@GynTeachingCourse

The above course is scheduledin March 2021 Young
Radiationoncologymeeting to be held in January2021

The EC decided to review the situation in August
regardingthese meetings Thecommittee decidedthat it

will meetagainto decideregardingthis programafter 2-3

monthsdependingon the COVIBsituation

6. AROICOIR020

In view of the current COVIDcrisis, AROICONstands
cancelledfor this year, howeverit will be held in Delhi
under the North Zoneeither in 2021 or 2022 depending
onthe scheduleof 3rd ICC

7.3rdICC

Thecommittee discussedhe probability of 3rd ICC2021
alsogetting postponedbut the final decisionwill takenby
the ICCcommitteein this month.

8. Invitation for AROIFellowships

Forthis year & extensionof completionof fellowshipsof
2019

The Executivecommittee decided not to call for AROI
fellowships this year as the fellowships provided in
AROICON2019 have not been completed and these
fellows will be given one more year extension to
completetheir fellowship

9. FICR@Q\wards

The committee decided to invite the applications for
FICRCawards The selectedMemberswill be giventhe
fellowshipin the subsequentAROICONDr Pradhanand
Dr Srinivasanwill take the responsibilityof FICRO

10. Elections

The ECdecidedthat no electionswill be held this year
dueto extraordinary circumstancesand alsothe new EC
will not be able to take over in the GBM as AROICON
2020 stands cancelled It was unanimouslydecided for
the sameexecutiveto continuetill next yearand to call
electionsin 2021 as per date schedule,also that state
chaptersalsocanfollow the sameprocedureadopted by
centralcommittee
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Executive Committee Meetiniylinutes

11. Bestof ASTR@\mritsar.
It will be decidedby Dr. NeerajJainto hold as virtual
meetingor postpone.Hewill inform within this month

12. Regarding~undingfor JCRT
Dr Vashishtainformed the ECand Dr KishoreSinghthat

Rs 5 lakh has been deposited in the JCRTaccount
(publishedby wolters kluwer) and further fund will be
transferredshortlyin Julyend/August1st week

Thedecisiongakenduringthe meetingare here for your
consideratiorandapproval

FICRO awards

Fellowship - Indian

GuidelinesandInstructionsfor nominationof candidates
Anindividualelectedasa Fellowof the Indian Collegeof
RadiationOncologyis expectecto:

(a) Standout amongpeersin the professionasa person
of distinctionat the national/ internationallevel

(b) Havedistinguishechimself/herselfin the profession
(i) asa physiciarin his/ her specialty and/or

(ii) in serviceto Medicinein patient care,teaching,public
healthwork and/or healthadministration
TheEligibilityCriteriafor the Fellowshipof IndianCollege
of RadiationOncology

1. FounderMembersof the ICRO

OR

2. Membership of the ICROfor at least 5 years and
possessingnorethanl5 yearsof experience

after postgraduation

A. Foundermembersare automaticallyeligible for award
of the Fellowshipsubjectto submissiorof
Applicationand the payment of the AdmissionFeesfor
the Fellowship (FellowshigFees6500 - INR)

B. For other than FounderMembers, Applicationneeds
to be submittedandafter Electionasa Fellow,a
communicationwill be sent to the ElectedFellowsfor
depositingthe AdmissiorFeedfor the Fellowship,

by the due date asper the communication

C. Fellowshipswill be awarded after the receipt of the
AdmissiorFees

Formatof the ApplicationFormand the Instructionscan
be downloadedfrom the AROM/ebsite A

soft copy of the applicationis to reachDr. V Srinivasan,

College of Radiation Oncology

SecretaryyCRQhroughe.mail
(secretaryicro@gmadom) so as to reach him not later
than 12 midnightof 31st July,2020. A hard copyof

the applicationalongwith all supportingdocumentsis to
reachthe Secretary| CRQAddresgivenin the
applicationform) at the earliestbut not later than 10th
August,2020 Lateapplicationswill be considered
onlyfor the Electionof Fellowsfor the subsequentear.
AdmissiorFeesfor ICRGFellows

Rs 6500 -(RupeesSix thousand and Five hundred only)
throughDD/OnilneBankTransfetoa ! wh L L/ wh &
Nameof A/C. AROICRO

Bank StateBankof India

BankAddressMillerganj LudhianaPunjab141001
AccountNo: 30619770736

IFSCSBINI000731

Typeof Account Savings

The Nomineesare to be Proposedand Secondedby
Membersof ARObf GOOCSTANDINGf

FIFTEEN YEARS duration. The PROPOSER3\ND
SECONDERBJSTBE _ICR®EMBERS

Soft copy of the Applicationmust reach the Secretary,
ICRGby midnightof 31st Julyof the yearof

Election, with a copy to the Chairman, ICRO
Documentaryevidenceof all
Statements/Experience/Awardsiust be attachedto the
HARDCOPYf the Applicationandisto be

sent to the Secretary,ICROso as reach him/her on or
before 10th Augustof the yearof Election
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Fellowship - Indian

The attention of the Proposerand Secondemakingthe
nominationis invited to the Guidelinesand
Instructionslaid downfor the purpose

1. TheProposerand Secondemominatingthe candidate
shouldcertify from personalknowledgethe
professionaland scientific standing/achievementsf the
candidate

2. Everycandidateshallbe proposedand secondedby a
statementin writing signedby at leasttwo Life
Membersof AROlof GOODSTANDIN®@f FIFTEENEARS
duration. Theproposersand Secondersnustbe ICRO
members

Instructions

1. Five copies each and a CD/DVDof the following
documentsmustaccompanythe applicationfor
nomination

(i) A precise statement limited to 120 words on
nominee'sprofessionabndscientificstanding/
achievements which form the basis for nomination
signedby proposer/seconder

(i) Informationasper format prescribed duly completed
Followthe samesectionnumbersin their
submissiorasin the nominationform avoidingreference
to enclosedappendices

(iii) Listof publications

(a) Two separatelists of publicationsi.e. one in Journals
includedin MedicalDatabasesMedical
Literatureanalysisandretrieval system(Medlar) etc. and
other onein Journalsnot includedin

medical databasebut publishedin Journalsof National
Societies/Profession&ssociations

(b) Be written in chronologicalorder and shouldinclude
(1) Namesandinitials of all authors,(2) Title

College of Radiation Oncology

of article, (3) Title of publicationabbreviated,(4) Volume
number,(5) Firstandlastpagenumber,(6)

Yearsof publication

Referenceao booksshouldinclude (1) Cityof publication
(2) Nameof Publisher3) Yearof

Publications

Abstractsand Proceeding®f Conferencegtc. shouldnot
be includedin the list of publications

2. Fivecopieseachof six publishedpapersconsideredto
be bestby the proposer. TheCitationindexof six

best published papers of the nominee and Average
ImpactFactorof the Journalsn whichthe sixbest
papershavebeen publishedmay also be providedalong
with nominationfor Fellowship (Impactfactor of

the Journalin the year of publication of the concerned
article).

The undermentioned guidelines may also please be
notedin this connection

1. Only Life Members of AROlof GOODSTANDIN®f
FIFTEENEARS8urationandwho are
ICRMemberscanProposeor Secondhe Nominee

2. A Member may not propose more than three names
for Fellowshipn ayear. He/Shemay,however,
secondany numberof proposals

3. The candidateshall be Indian citizen Exceptionallya
foreignnationalwho mayhavedone outstanding

work in India or for Indiain his/her own country may be
considered

Note: Nominationswhich are either incomplete or not
accordingo the prescribediormat will not be

processed seconded by- Dr Suresh Kumar -House
Approved

LY

Secretaryg ICRO
Dr. V Srinivasan

Vice Chaig@aRO
Dr. D N Sharma

Chairn@r
Dr. SatyajitPradhan
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Congratulations

DRUMESHVMAHANTSHETTY,
DMRT MD, DNB (RT)
Director,HomiBhabhaCancer Hospital & Research
Centre,
(AUnit of Tata Memorial Centre, under
Department of Atomic Energy, Govt. of India)

Dr Umesh Mahantshetty is working as Professorand Senior
ConsultantRadiationOncologistat TataMemorial Centre,Mumbai
India - one of the largest comprehensivecancercenter in Asia
After completion of MD and Senior Residencyat Tata Memorial
Hospital, has completed fellowshipsin brachytherapyand newer
imaging at ErasmusMedical Centre, Rotterdam NL and MD
AndersonCancelCenter Houston,USA

Dr. Mahantshettyis specializedand highly recognizedn the field

of GyecologyOncologyand is one of the key opinion recognized
leader globally in the field of GYN Oncology including high

precisionradiationtechniquesand ImageBasedBrachytherapyHis
numerousachievementsnclude Expertfor establishingguidelines
at national ICMRGuidelinesor CervicalCanceryand international
(ESGO/ ESTROguidelines for vulvar and cervical cancer
managementpodies,a consultantto the recentICRUB9 Reporton

GYN Brachytherapy and Senior Editor of various prestigious
Internationaland NationalJournals

At present leading the GYN Radiation Oncologygroup at Tata
Memorial Hospital,he is involvednumerousprojectsand research
protocols which have high impact on both the developingand
developedworld. Hehasalsobeeninstrumentalin buildingup the
Indian BrachytherapySociety (IBS)in the capacity of Secretary
since 2013 and part of ExecutiveCommitteesof Associationof
RadiationOncologistf India (AROIand GYNOnNcologistof India
(AGOlxincemanyyears

As an Invited speaker, he has delivered numerous lectures at
various national and international scientific forums and has been
actively involved as faculty of ESTRGchoolfor GYNRadiation
Oncology and Advanced Technologiesteaching courses, IAEA
training Activitiesandis Directorof AROK ESTR@oursen India

Dr.a | KI y (i afuSerdisre@earchpublications (more than

180 original articles) in high impact journals such as JAMA
Oncology,LancetOncology,JCO |IJROBPRadiotherapyOncology
etc; have beeninstrumentalin guidingtreatment philosophiesin

the managementof cervical cancers In particular, his work on

practicechangingstudiesin cervicalcancersgollaborativeresearch
with GYNESTROUCSDgroups, image based brachytherapyin

cervicalcancers hasbeen keenly observedand acknowledgedby

researchersvorld-wide. Till date he hasapproximately200original
publicationsin peer reviewedjournalsand astext book chapters

Dr Mahantshettyis alsoactivelyinvolvedin variousgreenprojects,
TMC Cancer satellite centers (Varnanasi Viashakapatanam
Sangrur, Mullanpur etc.) right from conception to operational
processegor RadiationOncologyUnits

In summary, Dr Mahantshetty is an Internationally acclaimed
Oncologistwell known in RadiationOncologyCommunityfor his
contribution in GYNOnNcologyand a responsible dedicated,and a
well knownleaderin Oncology

Sincelst April 2020he has been appointed as Director of Homi
BhabhaCancerHospital& ResearclCentre,Visakhapatnanwhich
is A Unit ff TataMemorial Hospitalunder Departmentof Atomic
EnergyGovernmentof India

This issue is brought to you by
Dr. Vikas Jagtap

Associate Professor & HOD
drvikasj@yahoo.co.in , +918822231236, NEIGRIHMSShillong
On behalf ofAssociation of Radiation Oncologists of India (AROI)
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HONOURS&AWARIDS

Congratulations

Dr. Rajiv KumaiDevgan

Appointed as
Principaland Controller ofGovernment Medical College, Amritsar

Brief History of Government Medical College, Amritsar

GovernmentMedicalCollege Amritsarcomesinto beingasa MedicalSchooin Lahorein 1864

The Schoolwas upgradedto the status of Medical Collegein 1943 The Medical Collegewas named after His
ExcellencysirBertrandJamesGlancy the then Governorof the state. Thenew Medical Collegestarted awarding
the M.B.B.S degreeswhichempoweredthe holdersto practiseMedicineand Surgeryin 1944

More than 1100 bedsare availablefor teachingand training of under graduate,post graduateand paramedical
students

TheMedical Collegeand GuruNanakDevHospitalis spreadover an areaof 163 acresand hassufficientland for

future expansion Thelnstitution hasalsoprovidedbrilliant doctorsand medicalscientists,not only to prestigious
institution of India like All India Institute of Medical SciencesNew Delhi and Postgraduatdnstitute of Medical
Education® ResearchChandigartbut alsomanyInstitutesin the world, particularlyU.K,U.SA and Canada




Prostate Permanent

| mplant

B rachytherapy

Dr. V.LokeshM.D.
Professor 8Head

KidwaiMemorial Institute of
Oncology, Bangalore

V. LokesH, S Palled*,S Mandal*, P.Tanveer T.Naveen
V.Bindhuy RA.Suni] S Sathya#, K M. Ganesh#,
(*-Departmentof RadiationOncology #- Departmentof
RadiationPhysics)

The Department of Radiation Oncology at Kidwai
Memorial Institute of Oncology(KMIO)RCC Benguluru
has recently started permanentimplant brachytherapy,
makingit the first state to offer this treatment free of
costwith useof indigenoud-125 BAR®cuProseed
We are expectingto use iodine seedsfor the implant
procedurefor approximately20-30 patients annually I-
125 seedsimplant brachytherapyis commonlyused for
prostate cancer,but canalsobe usedin certain scenario
of pancreaticcancer,bladdercancer,lung cancer,breast
cancer, liver cancer, bone and soft tissue sarcomas
Severalguidelinesoutline the indicationsand procedure
of permanentimplant brachytherapyforprostate cancers
(1,2,3,4).

Prostate LDR Brachytherapy Technique at KMIO,
Bengaluru

A. Preplanvolumestudy

Before seed implantation, the patient. will undergo a
prostate volume study usingdedicated transrectal
ultrasound (TRUS) The imagesare transferred to The
BesteNOMOS(DBA Best Medical International, Inc.,
Pittsburgh, PA), treatment planning systems(TPS)dual
Activity Module createstreatment plansThis helps for
optimal source placementto maximizecoverageof the
target volume, the exactnumber of seedsrequired, also
pubicarchinterface and patientswith largeglandcanbe
sentfor cytoreduction

The Best@Sonalisultrasoundvith high resolution using
frequenciesbetween5 ¢ 12 MhZ with a biplanarsystem,
to allow sagittal and axial visualization Stabilizerand
Steppingunit supportsystemcontaininga cradleto hold
the ultrasoundprobe and allow three-dimensionalaxes

Theunit canbe mountedon the operatingtable. Perineal
template that will be fixed onto the steppingsystemand
calibrated accuratelymatch the grid displayedon the
ultrasound image The QA of USG machine

Department of Radiation Oncology commissioningindacceptancevascarriedout.

B. Brachytherapymplantprocedure

Implantation needleswith 18G and 20cm long are used
to implant I-125 seedsusingSteppingunit sourcesystem
anda A O p@ligator Locking(stabilisation)needlesare
optional. Foleycatheterhelpsto visualizethe urethraon
TRUSWe performedafterloadingimplantechniquei.e.,
the needlesare positioned in prostate first, and then

seedsare implantedinto prostate glandusingthea A O !

applicatorwith preloadedl-125seedsinto the cartridge
A fluoroscopicimageis taken and ultrasoundscanfrom
baseto apexto ensureall seedsare accountedfor before
leaving the operating room. All the radiation safety
measure was ensured before, during and after the
procedure

C Postplandosimetry

Thetiming of postimplantimagingwill producedifferent
resultsin post implant dosimetry due to varyingdegree
of traumarelated prostaticoedema ABSecommend<CT
based post implant dosimetry depending on the

radionuclideused 16+4 daysfor palladiunt103and 307

daysfor iodine-125.

Patient withstood treatment well without any major
complication and is under close follow up. The
permanent I-125 seedsimplant brachytherapyhas the

potentialto grow on wider scaleand multiple indications,
deliveringhigher dosesof radiation to the tumour with

lessersideeffects

Casdllustration

A 78yr old gentlemanwith newly diagnosedprostate
adenocarcinomatage T3aNOMO, gradell, Gleasonscore
7 and PSA¢ 20ng/ml. He was treated with neoadjuvant
hormonal therapy with Inj Leuprolide followed by
Definitive Radiotherapywith a dose of 50Gy/25fr to

whole pelvis by VMAT technique and boost 110Gy to

prostate alone by [-125 seeds implant permanent
brachytherapy in Oct, 2019 He achieved good
biochemicafresponseat sixmonthsfollow up.
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Prostate Permanent | mplant Brachytherapy
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A. Prostate Permanent BT procedure using Mick transrectal ultrasoundguided permanent prostate

Applicator,SteppingSourceunit, TRURI-125seeds brachytherapyBrachytherapy2012), 11(1):6¢19.
B. Scout AP image showing radio opaque |-125 seeds 2) SalembierC,LavagninP, NickersP, et al. Tumourand
implantedin prostate target volumesin permanentprostate brachytherapy a
CCTaxialimageshowingpatterns of 1-125 seedimplant supplementto the ESTRO/EAU/EORECommendations
in prostate on prostate brachytherapy RadiotherOncol (2007),
D. Isodoseprofile of prostatel-125brachytherapy 83(1):3¢10.
E Needleand sourceinformation sheetshowingits total ~ 3)AshD, FlynnA, Battermannd,et al. ESTRO/EAU/EORT(
number& positions recommendationson permanent seed implantation for
F. DVH showing D90 of target volume is 107.5Gy and localizedprostate cancer RadiotherOnco(2000 57(3):
doseto OARswithin limits 315321

4) Nath R, Bice WS, Butler WM et al. AAPM
References recommendationson dose prescription and reporting

methods for permanent interstitial brachytherapy for
1) Davis BJ, Horwitz EW, Lee WR, et al. American prostate cancer report of TaskGroup 137. Med Phys
Brachytherapy Society consensus guidelines for (2009.36(11):5310¢ 22.
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De -Intensification Strategies In HPV Positive
Carcinoma Oropharynx

o0 Where Do We Stand?

Dr.Cessalhommachan
Kainickal
Additional Professor
RegionalCancerCentre
Trivandrum Kerala,India

Dr.ApranaSannuMP
AssistantProfessor
RegionalCancerCentre
TrivandrumKerala,India

Dr. Aparna M.P, DrRamadas Dr.Rejnish Kumar,
Dr.Malu Rafi, Dr.NaveenKumar.P, Dr.GeethuBaby Dr.

KainickalCessalhommachan

Departmentof RadiationOncology
RegionalCancerCentre, Thiruvananthapuram
Correspondingduthor : Dr. KainickalCessal’hommachan
Emaildrcessalthomas@gmaibm

Introduction

Human papilloma virus (HPV) has emerged as an
important causativeagent for oropharyngealsquamous
cell carcinoma with distinct clinical behavior and
outcome The survival of these patients is better and
many trials are ongoing to reduce the toxicities
associatedvith treatment. Thisarticle tries to summarize
the various strategies being tested for better
managemenbf HPVjpositiveoropharyngeatarcinoma
Risingncidenceof oropharyngeatarcinoma

Last few decadeshas witnessedthe reduction in the
incidenceof laryngealand oral cavitycancersmainlydue
to the reductionin the usageof Tobaccoamongadults
On the contrary there is a recent trend towards
increasing number of cancers of the tonsil, tongue
etc.Chathurvedi et al based on a Surveillance,
Epidemiology and End Results(SEERyata reported an
increasein incidenceof oropharyngeatancerscausecdby
HPVinfection [1].Theyalsonoticed an improved survival
in this subgroupl].lt was further observed that the
clinical behavior is different from that of HPVnegative
subgroup[2].

HPV positive HPV negative

Age younger older
gender 3:1 men 3:1 men
Socioeconomic status high low

Risk factors

Sexual behavior

Tobacco, alcohol

Co factors immunosuppression Diet ,hygiene
incidence increasing decreasing
survival better worse
Predilection site Tonsil, base of tongue none
Histology basaloid /poorly differentiated keratinized

T Stage Lower T stage Higher T stage
Nodal status Higher Lower

Field cancerization Unknown Yes

Genetics

P53 inactivated by E6
Rb inactivated byE7

P 16 over expressed

P53 is mutated
Rbinactivated by cyclin

Dlamplification

Inactivation of p 16

Table 1 Majordifferences between HPV positive and negative oropharyngeal cancer
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Carcinoma Oropharynx

De -Intensification Strategies In HPV Positive

o0 Where Do We Stand?

Many trials have reported survival benefit for HPV
positive oropharyngealcarcinoma In the DAHANCAS
trial, patients with head and neck cancerwere treated
with conventional radiotherapy +/-Nimorazole and
subset of patients with oropharyngeal carcinoma
showing expression of pl6 (INKIA) reported better
treatment response [3]. RTOG 0129 trial was a
randomized trial comparing acceleratedfractionation
radiotherapy with standardfractionation radiotherapy
with concurrent cisplatintherapy in patients with
locallyadvancedsquamouscell carcinomaof the head
and neck A retrospective analysis of HPV positive
oropharyngealkarcinomapatients using DNAISH(in situ
Hybridization) and pl6 (INKIA) reported strong
associatiorbetweenHPVstatusand good survivalamong
oropharyngeaktarcinomapatients[4]. Theyrisk stratified
the patientsashavinga low, intermediate,or highrisk of
death basedon combinationof tumor HPVstatus, pack
yearsof tobaccosmokingand cancerstageln the low risk
group, which included HPVpositive and non-smokers,3
yeardiseasdtree survival(DF Sivas93%when compared
to< 50% in the high risk group which includedthe HPV
negativeand smokers Intermediaterisk group included

HPV positive patients with smoking history and HPV
negative non -smokersThis led to the thought for De-
intensification of multimodality approach for low risk
category patientsin the post op setting, German
radiation oncology group study showed better
correlation of HPV positive status with oropharyngeal
carcinomasub site and better outcome in the patients
undergoingadjuvantchemaadiationfor locallyadvanced
head and neck cancers[5].RTOG9003 the 4 arm trial
comparing standard fractionation versus altered
fractionation in head and neck cancers, unplanned
retrospective analysis of HPV status using pl6 IHC
(Immunohistochemistry3howedlow 5 yearlocoregional
failure  rates in the HPV positive oropharyngeal
carcinomapatients [6]. Retrospectiveanalysisof IMCl=
9815 study, where patients were treated with
radiotherapy with or without Cetuximab the overall
survival was better forpl6 positive patients [7].Other
trials which reported similar outcome includes TAX
324(E5/E7 HPVDNAPCR),TROGD202p16 (INKIA [HC,
DNAPCR/ISHANdRTO®@522p16 (INKIA IHC)etc. [8, 9,
10].

Study N Subsite % HPV Treatment Hazard Ratio
Fahkry 96 Oropharynx+Larynx 40 Induction 0.36
ECOG 2399 chemotherapy +

chemo radiation
Lassen 135 Head and Neck 22 Radiotherapy 0.44
DAHANCA 05
Rischin 172 Oropharynx 57 chemo radiation 0.36
TROG 02.02
Posner,11 111 Oropharynx 50 Induction 0.20
TAX 324 chemotherapy +

chemo radiation
Gillison 190 Oropharynx 39 Radiotherapy Nrp<0/001
RTOG 9003
Ang 323 Oropharynx 64 chemo radiation 0.42
RTOG 0129
Lassen 769 Head and Neck - Radiotherapy 0.54
DAHANCAG®, 7

Table2 Trialsghat have reported survival improvement for HPV positive oropharyngeal carcinoma
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De -Intensification Strategies In HPV Positive

Carcinoma Oropharynx

d Where Do We Stand?

The associationof HPV positive status with improved
outcome was restricted to the oropharyngealprimary
site [11]. Therewasoverlapof survivalamongdifferent
stagesof HPVpositive oropharyngealcarcinomabased
on 7th Edition TNM staging system and it was found
unsuitableto representthe prognosisaccordingto the
stageof the disease Basedon accumulatingevidenceof
prognostic value for HP\positive OPC new staging
systemwasrefined[12, 13].
HPWirusandcarcinogenesis

HPVis currently a well-recognizedand emerging risk
factor for headand necksquamouscell carcinomg14]. It
is a 55nm double strandedDNADeoxyriboNucleicAcid)
virus of 8000 base pair length. It is Non enveloped,
icosahedral, packed in protein coat HPV genome
containslong control region (10%), early genes(50%) and
late genes(40%).Earlygenesare non-structural proteins
encodeearly proteins EL-E7 that regulatetranscription&
replication It is mainly expressedin transformed cells
Whereaslate genesare capsidprotein that encodelate
proteins L1-l12 and is expressed in terminally
differentiated epithelial cells The HPVES and E7 genes
are largelyresponsiblefor the onset and persistenceof
the malignantprocessin both head and neck squamous
cell carcinoma andanogenitatancer Integrationof HPV
in to the host genomeleadto increasedexpressiornf E6
and E7, in turn it inactivatestumour suppressorprotein
p53 and the Rb pathway resulting in increased
proliferationandgenomicinstability[15].

The epithelial basalcellsare the target cellsof the virus,
where the viral DNA undergoes uncoating and is
transported to the nucleus HPV genome persists as
multiple episomal copies with in the nucleus Once
infected E1 and E2 proteins are expressedin the basal
cells and they regulate the viral DNA transcription In
high risk HPVinfection E6 and E7 proteins are produced
from the supra basal layers In HPV induced
carcinogenesi€b and E7 oncoproteinsderegulatescell
cycle and apoptosisby acting on p53 [16]. P53 is a
tumour suppressogenewhich controlsGl transitionto S
phasein the cell cycleat G1 checkpoint by inducingthe
expressiorof cyclininhibitors p16, p21 and p27 whichin
turn will block cyclindependentkinasesand progression
of the cell cycleat GU/S transition. Inactivation,of p53
genecausesncreasedcell proliferation.

Rb family of proteins governsthe checkpoint between

Gl and S Phase In normal cell cycle
hypophosphorylatedRidorms a complex with E2F and
makes it unavailable for the DNA synthesis E7
oncoproteininactivate Rbfamily of proteinsthat causes
over expressionof E2F thereby producesincreasedcell
proliferation. E7 also down regulatescellular immune
responsesy down regulationof major histocompatibility
complex classland allow HPVto persistin infected
epithelial cellsTelomeraseis an enzyme that adds
hexonucleotiderepeats on to the end of chromosome
telomere.  Absence of telomerase leads to cell
senescenceHPVcausesactivation of telomerasethere
by prevents shortening of telomere and prolongs life
span of infected cell [14].P16 is used as a surrogate
markerto detectHPVin samples
HPVassociatiorandtreatmentresponse

There are many factors attributed to the survival
advantage for pl6 positive oropharyngeal carcinoma
Many of the patients are of youngerage,they haveless
comorbidities and less chanceof field cancerizationin
view of reduced smoking history.HP\/positive tumours
may harbour fewer or different geneticalterations HPV
positive tumours have higher radio sensitivity, due to
compromised DNA repair capacityln vitro studies has
demonstratedHPVpositive cell lines have defectin DNA
doublestrandbreakrepair associatedvith a pronounced
G2-arrest [17].0ther studies have reportedintrinsic
radiation sensitivity and increased apoptosis following
radiation exposure [18]. Others have reported better
degreeof sensitivitycorrelatesto Akt activation[19]. Dok
et al hasreported impaired homologousrecombination
mediatedDNArepairin P16 positivepatients[20] further
inhibition of ChKL in HPV positive cells is used to
selectively inhibit the cancer cells without injury to
normalsurroundingcells[21].Immunologicresponsemay
playarole in the improvedresponseto radiotherapyand
chemotherapyin HP\/positivetumours.
De-escalatingreatmentintensity

Current managementfor locally advanced carcinoma
oropharynx by means of concurrent chemo radiation
with or without surgeryis associatedwvith acute and late
toxicities Since HPVpositive oropharyngealcarcinoma
tendsto be youngerand haveprolongedsurvival there is
a potential to improve the quality of life by means of
reducingthe toxicities
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De -Intensification Strategies In HPV Positive
Carcinoma Oropharynx 0 Where Do We  Stand?

Clinical and Pathological T categories

w ¢mM ¢dzY2dzNJ v OY 2NJ fSaa Ay 3ANBFGESAad RAYSyaarzy

w ¢H ¢dzY2dz2NJ Y2NB GKIFy u OY odzi y2id Y2NB {KFy n OY

T3 Tumourmore than 4 cmin or extensionto lingual surfaceof epiglottis

wT4 Tumourinvadesany of the following: larynx, deep/ extrinsic muscleof tongue(genioglossushyoglossuspalatoglossusand
styloglossu$, medial pterygoid,hard palate, mandible, lateral pterygoid muscle, pterygoid plates, lateralnasopharynx skull

base or encasesarotid artery

Clinical N categories

NO No regional lymph node metastasis

N1 Unilateral metastasis, itymphnode(s), all 6 cm or less

N2 Contralateral or bilateral metastasisalymph node(s), all 6 cm or lesagreatestdimension

N3 Metastasis in lymph node(s) greater tharcénin dimension

Clinical

Stage | T1,T2 NO,1 MO

Stage Il T1,T2 N2 MO

T3 NO,N1,N2MO

Stage Il TAT4 N3 MO

T4 Any N MO

Stage IV Any T Any N M1

There is no T4b in the current classification and carcinomsitn is removed as there is absence of a distibetsement

membranein the epithelium of2 | f R SBn§. NI a

Table 3 Newclassification for HPV positive carcinoma oropharynx based on AJCC Cancer Staging Manual, 8th

Tumortissue

Testingfor viral load Antibodytesting

A DNA Cumulativeviralload
Insitu-hybridisation A 1
PolymeraseChainReaction A Capsidorotein

Geneexpression Expresseancoprotein

A B,ETmRNA A B =

Surrogate

A ImmunohistochemistryP 16

Table 4 Variougnethods used for testing HPV status
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De -Intensification Strategies In HPV Positive

Carcinoma Oropharynx

d Where Do We Stand?

De-intensificationstrategieshavethe potential to reduce
gastric tube dependence,osteoradionecrosis
dysphagia,xerostomia,dental decay, hypothyroidism,
carotid stenosisetc. Applicationof this knowledge has
led to multiple De-escalatingStrategieswvhichincludethe
following

1. Replace Cisplatin with Cetuximab (along with
radiotherapy)

2. Neoadjuvant chemotherapy followed by decreased
radiotherapydoses

3. Chemeradiation with decreasedradiotherapy and
chemotherapydoses

4. Omitting Chemotherapy

5. Protonsinsteadof Photons

6. Lessinvasivesurgerylike TransOral Robotic Surgery
(TORS)

ReplaceCisplatinwith Cetuximab

In the Subsetanalysisof Bonnerstrial, the benefit of
cetuximabplus RTwas restricted to oropharyngealsub
site [23]. It was later hypothesizedto replace Cisplatin
with Cetuximahbin this favorablegroup. Thethree major
trials which lookedinto this aspectwere RTOG016 De
EscalatédHPVandthe TROGtudy:.

Overallsurvivalwas the primary end point in the RTOG
1016 trial, with a nor-inferiority margin of 1.45. They
included both low risk and intermediate risk patients
Total of 706 patients were randomizedto accelerated
radiotherapy 70Gy with weekly Cetuximab versus 3
weeklyCisplatinl00mg/m2 [24].With a medianfollow up
of 4.5years,the5 year overall survivalwas favouringthe
Cisplatinarm with differencein toxicity pattern. Whereas
assessmenbf toxicity wasthe main end point in the De
EscalateHPVitrial.Low risk patients were randomizedto
conventionalradiotherapy 70Gy with weekly Cetuximab
or weekly Cisplatin40 mg/m2 [25].With a medianfollow
up of 22 months?2 year overall survival was again
favoringthe Cisplatinarm with no differencein toxicity
profile between the two armsThe study concludethat
HPVpositivedisease havegood prognosis there wasno
difference of toxicity between the two arms ,better
overallsurvivalandlessrecurrencewith CisplatinplusRT
arm and Cisplatinplus RTstill remains the standardof
carein low risk HPVpositivedisease Theresultsof TROG
1201arewaiting[26].

Neoadjuvant chemotherapy followed by decreased
radiotherapydoses

EL308 was a phase Il trial ,in which patients were
selectedto reduced RTdose basedon complete clinical
responseto neoadjuvantchemotherapywith Cisplatin
+Paclitaxel+Cetuximab [27].Those who achieved
complete clinicalresponsewas treated to a RTdose of

54Gy in 27 fractions, 5 days a week with

concurrentCetuximabfor 6 weeks and those patients
who achieved partial responseor stable diseasewas
treated to a dose of 69.3 Gy in 33 fractions, 5 daysa
week with concurrent Cetuximab for 7weeksAfter a
medianfollow up of 35.4 months,the 2 yearprogression
free survival was 80% in the reduced RT group with

improvedswallowingandnutritional status

The Quarter backtrial is another trial whichis lookingin

to this aspect It is a phaselll randomizedtrial comparing
reduceddose(IMRT56Gyin 28 fractionswith concurrent
Carboplatin weekly) and standard dose radiotherapy
(IMRT70Gy in 35 fractionswith concurrent Carboplatin
weekly) for locally advanced HPV
oropharyngealcarcinoma after neoadjuvant
chemotherapy with TPFCisplatin,Docetaxeland 5-

Flurouracil) regimenp8] .Primary end point is
progressiorfree survivalandresultsare awaited

Chemo radiation with decreased radiotherapy and
chemotherapydoses

In a phase Il trial, favourable risk HPV associated
oropharyngealcarcinomapatients were randomizedto

receive60Gy intensity modulatedradiation therapy with

concurrent weekly Cisplatin (30 mg/m(2) followed by

biopsyfrom the primary site and plannedneckdissection
of initially involvedsite[29]. Theprimary end point of the

study, pathologicalcompleteresponsewas 86% and was
associatedwith lesstoxicity. Fewdrawbacksof this study
is that ,they included early stage cases,short follow up

(14 months) and planned neck dissectionwhich was un

necessaryin some patientsin the follow up study, with

the same IMRT dose 60 Gy in 30 fractions, multiple

chemotherapy options were there (weekly
chemotherapyregimensare Cisplatin30 to 40 mg/m2

(first choice), Cetuximab 250mg/m2 (second choice),
Carboplatin AUC 1.5 and paclitaxel 45 mg/m2) and
chemotherapywas omitted for patients with T0-2 NO-1

disease K10 packyearssmokinghistory [30]. Againneck
dissectionwas advisedbasedon PET/CT done 10-16

weeks.Theresultsare awaited
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In the OPTIMAtrial both dosereductionand volume de-

escalationwas tried where radiation was limited to first

echelon of uninvolved nodes [31]. After 3 cycles of

neoadjuvantchemotherapy(carboplatin+nakpaclitaxe),

low risk patients with x50% responsereceived50 Gy RT,
low-risk patients with 30%-50% responseand high-risk
patients with ¥50% response received 45 Gy RT +

concurrent chemotherapy and patients with lesser
responsereceived 75Gy+ concurrent chemotherapy. 2

year progression survival was not compromised
comparedto historicalcontrol.

Omittingchemotherapy

In the HNOO2trial, patientswith stageT1- T2, N1-N2b or

T3, NO-N2b, pl6 positive oropharyngeal carcinoma
patients were randomizedto receive either IMRT 60

Gy 30 fractions over 6 weeks,or IMRTwith concurrent
weeklyCisplatind0 mg/m2[32]. Estimated? yearsurvival
and late toxicity were similarand acutetoxicity wasmore

in the chemotherapyarm.

Protonsinsteadof photons

Thegoalof the trial wasto comparethe side effectsof 2

radiation treatments intensity modulated photon beam

therapy 70Gy(RBE)in 33 fractions, with intensity
modulated proton beam therapy , 70Gy(RBE)in 33
fractions Estimated study completion date is in
202433).

Lessnvasivesurgery

Thesetrails are trying to assesswvhether the swallowing
function can be improved following minimally invasive
surgery like Trans Oral Robotic Surgery(TORShNd to
prove non-inferiority of reducing the intensity of
adjuvant treatment terms of overall survival .Table 6
showsde intensificationtrials after surgicaintervention
Conclusion

Oropharyngealcarcinomais on the rise with HPV as
important causative factor.Many interesting trials are
ongoingto de intensify the treatment protocolsin order
to reduce the long term morbidities without
compromisingthe outcome We need to wait for the
results with sufficient follow up. As far as now current
recommendationis to treat patients accordingto their
stage of disease atpresentation irrespective of HPV
statusandto encourageenrollmentin to clinicaltrials.

Trial Phase N Inclusion criteria Intervention Results
RTOG 1016 [ 706 | Tig2, N2&3, or T®4, any N, Accelerated RT(70Gy)+ plug 5 year survival 77-9% vs.
HPV/positive OPSCC cetuximab (n=425) 84.6%
RT+ cisplatin p=0.5056(norinferiority)
( 3 weekly) (n=424)
DeESCALaTE HPV i 334 | Stage IKIVA HPYpositive OPSC{ Conventional RT+ plus 2-yearoverall survival
(T3SN@T4NO, TINETAN3). cetuximab (n=168) 89-4% vs. 97-5%
Excludes > N2b, >10 PY RT +cisplatin( weekly) (p=0.001)
(n=166)
TROG 12.01 [ 200 | Stage Il (excluding @2, N1) or | RT+ plus cetuximab Awaited
(NCT018554951 IV (excluding T4, N3, or M1) RT+ cisplatin (weekly)
HPML2 A GA GBS ht{|/ AF Xmn t, o|LF
>10 PY, only N¢Ra

Table5. Chemotherapye-intensification trials
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In the OPTIMAtrial both dosereductionand volume de-

escalationwas tried where radiation was limited to first

echelon of uninvolved nodes [31]. After 3 cycles of

neoadjuvantchemotherapy(carboplatin+nakpaclitaxe),

low risk patients with x50% responsereceived50 Gy RT,
low-risk patients with 30%-50% responseand high-risk
patients with ¥50% response received 45 Gy RT +

concurrent chemotherapy and patients with lesser
responsereceived 75Gy+ concurrent chemotherapy. 2

year progression survival was not compromised
comparedto historicalcontrol.

Omittingchemotherapy

In the HNOO2trial, patientswith stageT1- T2, N1-N2b or

T3, NO-N2b, pl6 positive oropharyngeal carcinoma
patients were randomizedto receive either IMRT 60

Gy 30 fractions over 6 weeks,or IMRTwith concurrent
weeklyCisplatind0 mg/m2[32]. Estimated? yearsurvival
and late toxicity were similarand acutetoxicity wasmore

in the chemotherapyarm.

Protonsinsteadof photons

Thegoalof the trial wasto comparethe side effectsof 2

radiation treatments intensity modulated photon beam

N Inclusion criteria

therapy 70Gy(RBE)in 33 fractions, with intensity
modulated proton beam therapy , 70Gy(RBE)in 33
fractions Estimated study completion date is in
202433).

Lessnvasivesurgery

Thesetrails are trying to assesswvhether the swallowing
function can be improved following minimally invasive
surgery like Trans Oral Robotic Surgery(TORShNd to
prove non-inferiority of reducing the intensity of
adjuvant treatment terms of overall survival .Table 6
showsde intensificationtrials after surgicaintervention
Conclusion

Oropharyngealcarcinomais on the rise with HPV as
important causative factor.Many interesting trials are
ongoingto de intensify the treatment protocolsin order
to reduce the long term morbidities without
compromisingthe outcome We need to wait for the
results with sufficient follow up. As far as now current
recommendationis to treat patients accordingto their
stage of disease atpresentation irrespective of HPV
statusandto encourageenrollmentin to clinicaltrials.

Intervention Outcome

(following TORS+ neck dissection)

ECOG 3311[34] Il 377 | Resectable stagedIVB | Low risk observation Awaited
pl6-positive OPSCC Intermediate risk50Gy/25 fractions
or
60Gy/30 fractions
High riskchemoRT 66Gy/33
fractions
PATHOS trial[35] i 242 | Resectable TdI'3, N@ Intermediate risk50Gy/25 fractions | Awaited
2b HPVpositive OPSCC| or
Excludes active smoker{ 60Gy/30 fractions
with N2b disease High risk 60Gy/30 fractions or RT
60Gy/30 fractions + weekly Cisplati
ADEPT[36] [ 500 Transoral resected p16 | RT 60Gy/30 fractions Awaited
(NCT01687413 positive OPSCC (RO or
margin), Tt4a, pN RT 60Gy/30 fractions + weekly
positive with ECE Cisplatin

Table 6. Trials undergoing feensification of surgery/adjuvant therapy
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