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SPECIAL FEATURE

PALLIATIVE CARE IN CANCER
Introduction

Every year, 10 million people worldwide are
diagnosedwithcancer and6milliondiefromthedisease.
Fifty percent of theworld’ snew cancer casesoccur in
thedevel oping countries. Intheyear 2004, over 20lakh
Indians had cancer. M orethan 80% wereincurableat
thetimeof diagnosis,andrequiredpalliativecare. By the
year 2015, thetotal projected prevalenceof cancerin
Indiawould be251akhapproximately andnearly 12.5
lakhwouldrequirepalliativecare. Paliativecare, being
anurgent humanitarianneed, hasbeenincluded under
National Cancer Control Plans as a routine part of
comprehensive cancer carefor all patients. Effective
palliativecareservicesareintegratedintotheexisting
healthsystemat all levelsof care.

PalliativeCare

Theword *paliative isderived from‘Pallium’, a
Latinwordmeaning‘ cloak’ or‘ cover’. Paliativecareis
the active total care of patients whose disease is not
responsiveto curativetreatment. Control of pain and
other symptoms, such as psychological, social and
spiritual problems is paramount. Radiotherapy,
chemotherapy and surgery have aplacein paliative
care, providedthat thesymptomati cbenefitsof treatment
clearly outweigh the disadvantages. Investigative
proceduresarekepttoaminimum. Palliativecare:

) provides rdief from pain and other distressng
Symptoms,

i) affirmslifeandregardsdyingasanormal process,

intendsneither tohastenor postponedesth;

integratesthepsychol ogica and spiritual aspectsof

patientcare;

offersasupport sysemtohd ppatientsliveasactively

aspossibleuntil desth;

offersasupportsystemtohe pthefamily copeduring

thepatients illnessandintheir ownbereavement;

usesateamapproachtoaddresstheneedsof patients

andtharfamilies indudingbereavementcounsdling, if

indicated; and

viii) enhancesthequdlity of life,andmay dsopositively
influencethecourseofillness.

Pdliativecarehasitsorigininthehospicemovement.
Inrecentyears, palliativecarehasbecomeestablishedin

Vi)

anincreasingnumber of countriesandisnow arecognized
speciaty. Paliativecareishalisticcarethatincludesfour
aspects: ‘knowing', ‘feeling’,‘being’ and‘doing’, all to
fulfill theneedsof thedying patient. It meetstheneedsof
al thepatientsrequiringrelief frompertinent symptoms,
andtheneedsof patientsandtheir familiesfor psycho-
social and supportive care especialy in patientswith
advanced stage and with very low chances of cure.
Becauseof theemotiona, spiritual, socia andeconomic
consequencesof cancer anditsmanagement, palliative
careservicesaddressingtheneedsof patientsandtheir
familiesfrom the time of diagnosis, can improve the
quality of lifeandtheability tocopeeffectively withthe
impendingevent.

WHO Definition of Palliative Care: Pdliativecareisan
approachthatimprovesthequdity of lifeof petientsandtheir
familiesfacingtheproblemsassociatedwithlife-threstening
illness, throughthe preventionand relief of suffering by
meansof early identificationandimpeccabl eassessment
and treatment of pain and other problems-physicd,
psycho-socia and spiritua problems.

Principlesof PalliativeCare
Thefour cardina principlesof paliativecareare:

() Non-maleficence(Donoharm)

(i) Beneficence(Dogood)

(iii) Patient autonomy (patient’ sright to beinformed
andinvolvedindecisonmaking)

(iv) Justice(balancing needsof individual swiththat of
Society)
These four cardinal principles need to be applied

againstabackgroundof :

(i) Respectforlife,

(i) Acceptanceof theultimateinevitability of death,

(iii) Potentia benefitsof treetment asagainstthepotential
risksand burdens,

(iv) Strivingtopreservelife,and

(v) Individual needshal anced against thoseof society.

Standardsof PalliativeCare

I nstitutionsshoulddevel opaprocessensuringthat all
patientshaveaccessto palliativecareservicesfromthe
initial visit. All cancer patientsshould bescreenedfor
their palliative care needs at the very first vidit, at
appropriate intervals, and as clinically indicated.
Patientsandfamiliesshould beinformedthat palliative
careisanintegral part of the comprehensive cancer
procedure. It should bedelivered based ontheclinical
practice guidelines. Educational programs should be
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providedtoall health careprofessionalsandtraineesso
thatthey candevel opeffectivepdliativecareknowledge,
skillsandattitudes. Skilledpalliativecarespecidistsand
interdisciplinary palliativecareteamsshoul dbereadily
availabletoprovideconsultativeor direct caretopatients/
familiesthat request or requiretheir expertise. Medica
carecontractsshouldincludeappropriaterel mbursement
forpaliativecare. Clinica healthoutcomesmeasurement
shouldincludepdliativecaredomains. Qudity of palliative
care should be monitored by institutional quality
improvement programs.

SkillsRequired for Palliative Care Services
Theskillsrequired for paliativecareservicesinclude:

() Communication

(i) Decigon-making

(i) Management of complicationsof trestment andthe
disease

(iv) Management of painand other symptoms

(v) Psychosocial carefor thepatientandfamily

(vi) Spiritual understandingandapproaches

(vii) Careof thedying

(viii) Bereavement care

Communicatingwithpatientsisacoreskill of paliative
caremedicine. A fundamenta goal of paliativecareisthe
relief frompainandother symptoms. Improvedtreatment
of symptomshasbeen associated withtheenhancement
of patientandfamily satisfaction, functiond status, qudity
of life, and other clinical outcomes. Patients who
experiencespiritual andpsychological distressaremore
likely to expressadesirefor death than other patients,
and their family members are more likely to have an
extended or complicated grief and bereavement process
andareat highriskforillnessand death.

Palliative Cancer Care Continuum

Petientswithadvanced cancer facedifficultdecisons
regardingtheir treatment, and many may needto make
difficult choicesabout end-of -lifecarebecausea though
cancer directedtherapiesareincreasingly available, few
provideacure. Highquality cancer careincludesaccess
topalliativecarethroughout thecancer carecontinuum,
andincreas ngevidencesuggeststhat timely enrolmentin
hospi cecanincreasethequality of lifefor patientsdying
fromcancer. Therefore, cliniciansmustlearntoidentify
patients who are hospice eligible and to develop
prognosti cation and communication skillsthat enable
honest provider-patient dial ogueabout end of lifeoptions.

Primary paliativecancer careistypically provided by
the palliative care interdisciplinary team, involving
physicians, nurses, socid workersandcouncellors, home
heath careai des, clergy therapist andtrained volunteers.
Besidespainandsymptomcontrol, they providespiritua
careindividualizedto meet theparticul ar requirement
of patientsandtheir families. Thesecliniciansareskilled
in core palliative care competencies, including basic
symptomassessment and management, communication
and decision-making skills, and knowledge about
psycho-social and community services. Toprovidethe
secondary level of palliative cancer care, oncologists
requiremoreknowledgeand skill to manage compl ex
situationsand interactions. When the compl exity of a
patient’s suffering exceeds the experience of the
primary cancer care team, consultation with tertiary
palliativecancer careexpertsmay benecessary. Services
can be provided through in-patient, out-patient and
home-based care.

Hospice: Pdliaivecarefortermindlyill cancer patients
maly bedelivered by cancer physiciansand specialists,
specidlytrainedpaliativecarephyscians throughhospita
or home care based Hospice Services. Hospice is a
philosophy of care. It recognizesdeath asthefinal stage
of lifeand seeksto enabl e patientsto continuean alert,
painfreelifeandtomanageother symptomssothat their
last daysmay bespentwithdignity andquality, surrounded
by their loved ones. Hospice affirmslife and neither
hastens nor postpones death. Hospice care treats the
patient rather thanthedisease; itemphasizesonquality
rather thanlengthof life.

Cancer Control Knowledge into Action

Theinternational cancer community hasdevel oped
several strategies as outlined in the WHO non-
communicable disease Action Plan (which includes
cancer control) as the World Health Assembly and
the UICC World Cancer Declaration, both of which
includeprimary prevention, early diagnosis, trestment,
and palliative care.

WHO Guide for Effective Program: Palliativecareis
akey component of anoverall cancer control planand
program. It respondsto the needs of advanced cancer
patients and their families. Palliative care services
shouldbelinkedto cancer prevention, early detection
and treatment strategiesin order to respond to al the
cancer priority needsinacommunity and makethebest
use of scarceresources. Evidence-based standards of
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palliativecareservices, focusngonimprovingclinical
and organi zational knowledgeand practiceareneeded.
Simpleand|ow-cost publichealthmodel sof palliative
care can be implemented to reach the majority of the
target population, particularly inlow-resourcesettings,
where most of the cases are diagnosed in late stages,
withintegrationof palliativecareservicesintheexisting
healthsystemat all level sof carewith specia emphasis
oncommunity and home-based care. They involvethe
public and the private sector, and are adapted to the
specificcultural, socia and economic settings.

National Cancer Control Program - Task Force
Reports for XI Plan: Common barriersto accessto
palliativecarearelack of palliativecareservicesinmost
of thecountry, lack of awarenessamong professionals,
adminigratorsandthepublic,lack of facilitiesfor pdliative
care education in the country, unrealistic narcotic
regulationspreventingaccesstoopioidsforthoseinpain;
and lack of clear guidelinesfor thosewishingtoprovide
palliativecareservices.

Broad objectivestodevel oppdliativecareprograms
includestrategiesfor:

() Formulation of palliative care policy, including
involvement of non-govermenta organizations

(i) Developmentof palliativecaredelivery services,
includingmanpower

(i) Improved, safe, availability of opioidsfor painrelief

(iv) Palliative care education and training of
professional sandothers, includingvolunteers

(v) Advocacy, awareness building and community

participation
World Hospice and Palliative Care Day: To create
awareness, World Hospiceand Palliative CareDay is
cel ebrated on second saturday of October every year. It
isaunifiedday of actionto cel ebrateand support hospice
and palliative care around the world. Aims of World
HospiceandPalliativeCareDay are:

() Tosharethevisiontoincreasetheavailability of
hospiceand palliativecarethroughout theworld by
creatingopportunitiesto speak out about theissues.
Toraiseawarenessand understanding of theneeds
—medical, socia, practical, spiritual —of people
livingwithalifelimitingillnessandthei rfamilies.
Toraisefundsto support and devel op hospiceand
paliativecareservicesaroundtheworld.

The theme for 2010, which will take place on 9"
October,is* Sharingthecar €’ . Itwill highlighttherole

(i)

(i)

of individuals, such as community members, family
members and health professionals as well as
different organizationssuch asgovernments, funding
organizations, healthcarecenters, NGOsand hospices.

Indian Association of PalliativeCare

Thelndian Association of Palliative Care (1APC)
wasformedin1994inconsultationwithWorldHealth
Organizationand Government of India. Itisaforum
for activities aimed at the care of people with life
limitingillness, suchascancer. Itsmissionistopromote
affordable and quality palliative care across the
country through networking, and support topalliative
careinstitutions.

Keepinginmindthebarrierstopdliativecare, IAPC
has identified the following objectives for the next
fiveyears. Theseare:

() Linkingpaliativecaretothenational healthpolicy

(i) Integrating palliative care into al branches of
medicine

(i) Campaigning for the widespread availability of
affordablemorphine

(iv) Promoting the inclusion of palliative carein all

relevanttrainingprograms

(v) Deveopingawarenessof paliativecareprovison

amongstthepublic

Summary

The worldwide need for palliative cancer care to
mitigatethesufferingsof patientsandfamilieslivingwith
cancer isgreater thanever. Itisparticularly requiredin
places where a high proportion of patients present
advanced stagesof thedisease withlittlechanceof cure.
Idedlly, palliativecareservicesshouldbeprovidedfrom
thetimeof diagnosisof lifethreateningillness, adaptingto
theincreasingneedsof cancer patientsandtheir families
asthediseaseprogressesintotheterminal phase. They
should also provide support to families in their
bereavement. Effective palliative care services are
integratedintotheexistinghealthsystemat all level sof
care, especially community and home-based care,
involvingbothpublicand privatesector; and adaptedto
specificcultural, socia andeconomicsettings.

*kkkkkkkkkk

Philosophy of Palliative Care
Adding “life to days” and not “days to life”

(Reviewed by Dr Ashish Goel, Consultant; Dr AK
Dewan, Senior Consultant, Dept of Surgical Oncology
& Medical Director)
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GUEST ARTICLE

HOSPICE CARE - CARE OF THE
TERMINALLY ILL CANCER PATIENT

Introduction

Hospice originates from the Latin word hospes
whichmeanshost. Hospice, intheearliest days, wasa
concept rooted in the centuries-old idea of offering a
placeof shelter and rest or “ hospitality” to weary and
sicktravelersonalongjourney.n1967, DameCecily
Saunders,amedicd professond, foundedthefirs modern
hospice, St Christopher’ s, inLondon, whoseaimwasto
combinethetradition of compassi onthat characterised
themedieval hospice, withtheachievementsof modern
medicine, in the service of relieving the suffering of
terminallyill patientsandtheirfamilies'.

Livingwithcancer isajourney that goesbeyondthe
domainsof physical definitionsand limitations. Itisa
journey that the pati ent doesnot takea one. Thefamily,
friendsandtheteam of health professionalscommitto
walk dongsde. But at theonset of thisjourney, definitions
are required for a better understanding and an
acceptanceof theroad that liesahead.

Defining cancerisnotsmple. Textbooksdefineitas
any malignant growth or tumor caused by abnormal and
uncontrolledcell division. Oncethediagnos sof cancer
Ismade, aseriesof burning questionsareimmediately
sparked off. How? Why me? Why now? What will
happen?What todo now?Wheretogo?—Thesearebut
afew.

Cancer carebeginswiththeoncol ogistandtheaimof
treatment optionsiscur ative. Thepalliativecareteamis
involved but their roleisminimal at thisstage. Asthe
journey unfolds, theinterventionsof thepalliativecare
teamassumeagreater sgnificance. Theseinterventions
are holistic and are aimed at the quality of life of the
patientandtheir families. Thetransitionfromactiveto
palliativecaredoesnot happenat asinglepoint of time;
itisaprocess, anditsdynamicsaredifferentinevery
patient.

Theterminallyill patientisonewhohascometothat
part of thejourney wheretheroad aheadisnow limited.
Technicalyitmeansthat thepatient hasadi seasewhich
Isprogressiveandisnot responsvetocurativetreatment
anymore. For this part of the journey, the hedth

professiona sandthefamily, aimtoprovidesupport.
The support isto ensure a peaceful, comfortable and
dignified end to the journey. For the patient, it hasa
specia meaning because it is rationed and therefore
emotiondlyladent.

Hospice Care

Hospice careisan approach. It isaphilosophy of
carewhichcanberenderedeitherinaseparateingtitution,
amainhospital,inthecommunity or at home. Hospice
careseekstoincorporateal theprinciplesof palliative
carewhichaddressphysical, psycho-social, spiritual
andemoational problems. Inevery hospicethereis:

Ongoing meticulous efforts to control the patient’s
symptoms: Thepatient’ ssymptomsarevariedandneed
tobecontrolled. Moreimportantly, symptomsneedto
be pre-empted. Painisone of the main symptomsbut
other problems like nausea, vomiting, constipation,
agitation, breathlessness, anorexiaetc areall equally
distressing. The physician is required to have a
comprehensiveknowledgeof symptom control andan
in-depth understanding of every drug prescribed. The
useof controlleddrugslikeopioidsiscommoninpdliative
careandonly aphysiciancanprescribeit. Itisimportant
to keep the drug regime as simple and as effective as
possible.

Maximum regard for the patient and the family in
identifying the sources of distress and shaping the
treatment program: K eepingthecommunicationgates
open is of paramount importance. In the care of the
terminally ill patient, thehealth careteamwill discover
that noteverythingthat hurtscanbetrestedwithandgesics.
Theunderstandingof ‘ total pain’ by thehealthcareteam
will leedthemtorespondbetter tothephysica,emotiona
andspiritua painof thepatientandtheir families. Listing
not only symptoms but al so the fearsand concerns of
thepatientwill goalongway inproviding holisticcare.
Thusto shapean adequatetreatment programtheteam
must comprise of adoctor, nurses, asocial worker, a
counselor, a spiritual leader and therapists (physio/
occupational/ dietitian/ pharmacist etc). Community
volunteerscana sobecomepart of theteamandimprove
itseffectiveness.

Establishing relations of full trust between patient
and family and the health care team: There is no
placefor dishonesty inpalliativecarebecauseit destroys
trust betweenthepatient and thedoctor andthefamily.
Thepatientisentitledtothetruthandincludinghim/her
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inthedecision processgivesthemdignity. Theteamhas
toconvey honest, realistichoperather thanunrealistic
hope.

A commitment to offering a place of security, peace
and comfort for the patient and his family: The
patient and hisfamily should bemadetofeel at home.
Thissenseof security isessential. Comfort of thepatient
cannot bestressedenough. If any interventionisrequired,
like a Foley’s catheter or a Ryl€'s tube or even an
injection, itisimportant that thepatientisfully agreesble
totheprocedure. Theethical principlesof doing benefit
(Beneficence), doingnoharm(Non-mal eficence), patient
consent (Autonomy), and appropriateness of the
treatment (Justice) all need to be considered when
providingcaretotheterminalyill.

Support of the patient’s family, emotionally,
socially, spiritually and practically: The inter-
disciplinary teamapproach givestheedgetoproviding
holisticcare. Theconcernsof thepatient andthefamily
canbepractically addressedwiththehel p of thesocial
worker. Thefearsof thepatientandthefamily, however,
needtobeapproached differently. Thecounsellorand
spiritual leader need to be included in thisarea. The
availability of theteamdefinesthesuccessof apalliative
careprogramandisapre-requisite.

Careof theterminaly ill patientisadisciplinewithin
medicine which requires the guidance of skilled and
experienced health careprofessional snolessthanany
other branchof clinical medicine. Theinterdisciplinary
team approach isthe strength of thiscareand must be
medically directed and nurse-centred. The use of
appropriatedrugregimestoalleviatesymptomsandthe
WHO analgesicladder approach to pain management
arethecornerstonesof medicd carefor thetermindlyill.
All decisionsneedtobepatient andtheir family centred
to provide the dignity and comfort that hospice care
boastsof.

HospiceCarein India

Shanti AvednaSadan, India sfirsthospice, started
in 1986 at Bombay as Shanti Avedna Ashram for
palliative care/ continuing care to patients with
advancedandterminal cancer. Ithastwoother branches
inDelhi and Goa. Hospicesasaseparateingtitutionare
few in India. There are about 7-8 hospicesin India.
However, hospice care is provided at homes and in
mainhospitalsall over thecountry. | ndian Association

of PalliativeCar e(IAPC), CaicutMedical College,is
involved in promoting palliative care all over India.
Training programsareconducted acrossthecountry by
thel APC, NGOslikeChristianM edical Associationof
Indiaand mainlinehospitals, eg, All lindial nstitute of
Medica Sciences(AIIMS), TataMemorial Hospital, St
Johns' Medical College, Christian Medica College,
Velore.CanSupportinDelhi providesfreehomecare
services to patients with advanced cancer. Dean
Foundation provideshomecareinChennai. Bangalore
Baptist PalliativeCar eProgram providesin-patient,
out-patient and home care to all requiring palliative
care. AIIMS, Calicut Medical College, Rajiv
Gandhi Cancer Institute & Research Centre and
many other hospital shaveactiveongoingpalliativecare
programs. There are many other institutions that are
taking on this noble task of providing care to the
termindly ill patients.

Inconclusion, hospicecare/ palliativecareneedsto
becomeanintegrd part of academicmedicineand hedth
caresystemasawhole.

Reference

1. Handbook of palliative care in cancer. Alexander Waller,
M.D.,Nancy L.Caroline, M.D.

(Dr Priya John, Palliative Care Physician, Shanti
Avedna Sadan, New Delhi; Dr Rajeev Agarwal, &
Consultant, Surgical Oncology & Palliative Care, Sr
Ganga Ram Hospital, New Delhi)

/

Palliative Care Workshop A

December 11, 2010

Venue
Tecnial nstitute, Madhuban Chowk, Rohini, Delhi

Target Audience
Cancer survivors, familiesof patients, volunteers,
doctorsé& nursesinpracticeof Oncology
Organized by
Rajiv Gandhi Cancer I nstitute& Research Centre
Chairman, OrganizingCommittee
Dr A K Dewan, Medical Director

Contact for Details
DrRani Mutngja, Organizing Secretary
Rajiv Gandhi Cancer I nstitute& Research Centre,
Sector 5, Rohini, Delhi-110085, India
Tel: +91-11-47022222, +91-11-47022435
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PERSPECTIVE

ENDOSCOPIC ULTRASONOGRAPHY
Introduction

Endoscopicultrasound (EUS) hasbeeninclinical use
since early 1990s and has now become firmly as an
establishedvauabletool for avariety of diagnosticand
cancer staging indications. The ability to perform
ultrasound-guidedfineneedlepuncturehasallowednot
justtissuesamplingwithfineneedleaspiration (FNA),
but al sotherapeuticfineneedleinsertionandinjection
(FNI) toassistintreatment.

Equipment

EUS s carried out using specialised endoscopes
called echoendoscopes. Echoendoscopes have an
ultrasonictransducer attachedtothetip of theendoscope.
Theseendoscopesaretypicdly sde-viewingendoscopes,
and are of two types: radial and linear. In the radial
echoendoscopesthescanning planeisperpendicul ar to
the axis of the endoscope. The images obtained are
similar tothoseseenin CT. For many years, theradial
echoendoscopes had arotating ultrasound transducer
driven by a motor. Currently, these endoscopes are
electronic and do not haverotating parts, and areless
pronetobreakdown. Thereisasmall accessory channel
that allowsfor small mucosal biops estobeperformed.
Inlinear echoendoscopes, thescanning planeisparallel
tothelongaxisof theendoscope. Theadvantageof the
linear echoendoscopeisthat endosonography-guided
FNA biopsy canbeperformed. Linear echoendoscopes
show the entire length of the biopsy needle, whereas
radial echoendoscopesareonly capableof showinga
portionof theneedle. Theechoendoscopeisconnected
to an EUS processor. Miniprobes, also known as
‘*catheter probes,”’ are small-diameter (2-2.6 mm)
catheters with a mechanical radial ultrasonic probe
a the tip.

I ndicationsfor EUS

1. Stagingof esophageal, pancrestic, gastric, bileduct,
papillaof VVater andrectal cancers

Evaluationof submucosal lesions

Evduationof extramura impressions

Evaluationof pancreaticlesons

Evauationof thickenedgastricfolds
Chronicpancredtitis

o0 AN

7. Evauationand EUS-guided FNA of lesionsadjacent
toesophagus, stomach, duodenum,andrectum

8. Detectionof CBD stones

9. EUS-guideddrainageof pancreaticpseudocysts

10. Cdliacplexusblock

Roleof EUSin VariousClinical Conditions

Lung Cancer
EUSplaysanimportantroleindiagnosingandstaging

of lung lesions. EUS guided FNA of lung massesand

mediastina lymphnodesindetectingnodal involvement.

Mediastinal Masses

EUS-FNA caneva uateand biopsy varioustypesof
lesions (masses, lymph nodes, cysts, and abscesses)
withinthemediastinum. Themost commonindicationfor
EUS of the posterior mediastinumisabnormal lymph
nodes, whichcanbeeither benignor malignant. Benign
lymph nodes may be reactive in nature or caused by
chronicinfections, suchassarcoidosis, histoplasmosis,
ortuberculosis. Theoveral accuracy ratefor diagnosing
posterior mediastinal malignancy with EUS-FNA is
around93%. EUS-FNA hasdiagnosed mdignantlymph
nodesrel atedtolymphomaand metastati c diseasefrom
primary lung, breast,colon, renal, testicular, laryngeal,,
pancreas, and esophageal cancer. EUS-FNA hasalso
been used in cases of mediastinal abscessesto obtain
material for cultureand sengitivity.

Esophageal Cancer

Treatment and prognosi sof patientswithesophaged
cancer isstagedependant. Accuratestagingisnecessary
for selecting appropriatetreatment. CT, PET,andEUS
areusedfor staging of esophageal cancer. CT and PET
arebest usedtoexcludethepresenceof disant metastases.
If distant metastasesareexcludedbased ontheseimaging
modalities, patientsshouldundergo EUSfor definitive T
(depthof invasionandsize) and N (nodal involvement)
staging, andtodetermineif endoscopicmucosal resection
ispossible. EUSisthebest techniqueandissuperior to
CT for locoregional staging of esophagea cancer,
specifically withtumor sizeandinvasion(T) andlymph
node(N) involvement.

Pancreatic Cancer

EUSisthemost sensitivemethod for thedetectionof
benignandmaignant pancresatictumors. Thesengitivity
of EUSfor the detection of pancreatic tumorsranges
from 85% to 100% in different studies. EUSis better
than conventional CT. Currently, pancreatic masses
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aremostly biopsedby EUS-FNA. Theoverdl sengtivity
and specificity of EUS-FNA for the diagnosis of
pancreati ctumorsis85% and 98%, respectively. EUS
also plays a valuable role in staging ofpancrestic
tumors. A combination of both multidetector-row CT
scanand EUSisprobably themost accurate approach
for assessing local tumor (T) staging and vascular
invasion of pancreatic cancers. Specificaly, EUSis
best for ng vascular invasion of theportal vein
and splenic vein.

Pancreatic Cysts

Pancresticcystsarenow detected frequently because
of increaseduseof CT andMRI. Of theselesions, 80%
to 90% are pseudocysts; 10% are cystic neoplasms
(serouscystadenoma, mucinouscystadenoma, mucinous
cystadenocarcinoma, andintraductal papillary mucinous
neoplasia) . EUShastheuniqueability of providinghigh-
resol utionimagesof thepancrestic cystsand ameansof
samplingthecystanditsfluid. WithEUS-FNA thecystic
fluidobtained canbeevd uatedfor malignantcells, mucin
stain, amylase, and carcinoembryonicantigen (CEA).

Chronic Pancreatitis

Thediagnos sof chroni cpancreetitiscan sometimes
be very difficult, especialy in early cases of chronic
pancreatitis. Different imaging techniques have been
used to diagnose this disorder, including CT, MRI,
magnetic resonance cholangiopancreatography
(MRCP), and endoscopic retrograde
cholangiopancreatography (ERCP). These imaging
modalities specifically look for changes within the
pancreatic parenchyma and ducts consistent with
chronicpancredtitis. EUScaneval uateboththechanges
inthepancreati c parenchymaand thepancresaticduct for
the diagnosis of chronic pancreatitis. Smaller cysts,
mildly dilated side branches, and calcificationsafew
millimetersinsizecanbeidentifiedby EUS.

Submucosal Lesions

Diagnos sof submucosa lesionsof thegastrointestingl
tractisoneof themainindicationsfor EUS. Theprevaence
of submucosal lesionsat routineendoscopy is0.36%.
EUS is the best modality for precise diagnosis of
submucosal lesions. EUSismoreaccurateindetecting
and ngthesizeandl ocationof submucosd lesions.
EUS is aso able to tell from which layer of the
gastrointestina wall thelesionisoriginatingandallows
for tissue sampling by FNA. It is more accurate in
differentiating between submucosal tumors and
extraumina compression.

Rectal Cancer

Aswithmost malignancies, treetment of rectal cancer
dependsonthestageof thedisease. A number of studies
have demonstrated that transrectal EUSissuperior to
CTandMRI for tumor depthandsize(T) andnodal (N)
staging. Theaccuracy of transrectal EUSfor T staging
rangesfrom 80% to 95%.

TherapeuticEUS

EUS is now also being used for therapeutic
procedures, suchasceliac plexushbl ock, stent placement
inpancreaticpseudocysts, or failed commonbileduct—
pancreaticduct cannul ations, and chemotherapy.

EUShasbeenusedtoperformceliacplexusblock or
neurolysis in patients with chronic pancreatitis and
pancreatic cancer. ** Celiac plexusblock’ istheterm
usedwhen steroidandlocal anestheticisinjectedinthe
celiacganglion. Inceliacplexusneurolysis, aneurolytic
agent, suchasa cohal, isinjected. Pancresticpseudocysts
can be drained by ultrasound or CT guidance. EUS-
guided drainage of pseudocysts is more commonly
performed. WithEUS-guided drai nage, vessel spresent
inthegastric,duodend, or cystwall canbevisudizedand
avoided. Thecystwall ispuncturedwithaneedleunder
direct vision, reducing the risk of perforation, with
subsequent placement of apigtail catheter.

EUS has been successfully used to perform
cholangiography or pancreatography inpatientsinwhom
thebileduct or thepancreati c duct cannot becannul ated
during ERCP. EUS-guidedinjectionof variousantitumor
agents into unresectable pancreatic cancer has been
reportedinclinical trids. Therearecasereportsdescribing
EUS-guided brachytherapy to malignant perigastric
lymph nodes in a patient with recurrent esophageal
cancer and EUS-guidedinjectionof 95%ethanol intoa
gastrointestinal stromal tumor.

Summary

Theconvergenceof endoscopy and ultrasound has
providedanexcitingnewtechnol ogy for theexamination
of variousanatomic structuresand associ ated di seases.
EUSprovidesasafeprocedurewithexcellentdiagnostic
capabilitiesbased on bothimagesandtissuediagnosis.
AsEUSuse has expanded, thereisnow the ability to
performspecificthergpeuticinterventions.

(Dr Vikram Sagar, DNB Sudent; Dr S Avinash Rao,
S Consultant, Dept of Radiology; Dr A K Khurana,
S Consultant, Dept of Gastroenterology)
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RESEARCH & DEVELOPMENT

Breakthrough in Cancer Research

Treatment of patientswithglioblastomamultiforme
(GBM) brain tumor isamajor challenge as GBM is
extremdy difficulttomanage. Researchershavemadea
maj or breakthroughinhow totarget and destroy GBM
cancer cdllswithout harming hedthy cdlls. Thefindings
alowfornew possibilitiesincancer researchprevioudy
not known to bereadily feasible. They havecreated a
“designer protein”, asinglechain proteinthat not only
targetsaspecificcdl type, but theninvadesthat cell and
isdrawndirectly tochosencompartmentwithoutharming
normal neighboring tissues. Researchers hopethat it
wouldbe possiblefor themtodesigntheproteininsuch
away that it recognizes GBM cancer cells and then
deliversadrugor someother therapy intothosecellsin
away that will put those active agentsinto aspecific
sub-cellular compartment likethenucleus, destroying
only that specificcdl. Thisstudy isthefirsttodocument
in adirect way both a single-chain protein that can
recognizeGBM cancer cdlsanditsjourney fromattaching
tothecell'ssurfacetoreachingthecell'snuclel.

(Wake Forest University, Aug 2, 2010)
GRB7 Protein in Breast Cancer

Researchersat OregonHed thand ScienceUniversity
(OHSU) havefoundthat |evel sof growthfactor receptor
bound proteinseven (GRB7) areimportantontheir own
asamarker for aggressivebreast cancer. Previoudly, it
wasunderstoodthat patientswhosebreast cancer tumors
tested positive for high levels of the protein human
epidermal growthfactor receptor-2 (HER-2), tendedto
haveamoreaggressiveformof thedi seasethan patients
whosetumorsdidnot havee evatedlevel sof thisprotein.
However, researchers at OHSU have found that the
proteindrivingthisaggressiveformof diseaseisGRB7
rather than HER-2 on its own. The study shows that
GRB7 protein levels are important and independent
factor in determining a prognosis for breast cancer.
Thefindings could haveimplicationsfor thetypes of
therapies used. The researchers plan to determine if
high levels of the GRB7 protein influence patient
response to anti-HER2 (Herceptin) therapy. The
researchisbeing advanced to provide cancer patients
with personalized treatments that target the specific

characteristics of thelr disease.
(BreakThrough Digest Medical News, July 21, 2010)

Leptin Linked to Colorectal Cancer

According to researchers in Italy, leptin may
promotecol orecta cancer. Leptinisafattissue-derived
pleuripotent cytokinethat normally increasesinobese
or overweight individuals. While researchers have
knownthat obesity increasestherisk for thedevel opment
of coloncancer, theunderlying molecular mechanisms
have remained unclear. A collaborative study of
researchers has found that an increase in leptin may
promotecol orectal neoplasmshby activating cancer stem
cells, whichcongtituteasmall subfractionof tumor cells.
Sincetargeting cancer stemcellsmay betrandational ly
relevant strategy toimproveclinical output, interfering
withleptinsignaling by targetingleptinreceptorsmight
becomeanovdl attractiveoptionfor colorectal cancer
treatment, particularly in obese patients. Cancer stem
cdlshavebeenidentifiedinseverd humanmaignancies.
Researcherswoul dtest theeffectsof | eptinantagoni st
compound oncoloncancer stemcellsanda sostudy the
resultsof | eptinstimul ationoncancer temcellsisolated
inother cancer tissues.

(Sbarro Health Res Org, July 21, 2010)
New Probefor Cancer Detection

University of California Davis researchers have
developed alaser probefor theearly detection of oral
cancer. A trial with human subjects showed that the
devicecould also beused during surgery tolocatethe
edges of a tumor. The fibre-optic probe stimulates
molecul esinthepatient’ stissueswith al aser. Someof
these molecules naturally respond by re-emitting
fluorescentlight. Thedevicerapidly detectsandandyzes
thislightusingaprocesscdled"time-resolvedfluorescence
spectroscopy ", which providesinformation about the
typesof molecul espresent. During surgery, blood can
distorttheintensity of thefluorescencesignal but notits
duration. By usngsengtivemeasurementsof thechange
influorescenceover time, surgeonscan seethetumor
marginseven asthey are cutting thetissue. Based on
theencouragingresultsinanimal tests, theresearchers
recruited nine human volunteers from among
patients who arrived for surgical therapy of the
mouth, throat and larynx. They compared readings
from spectroscopy with biopsy samples from the
samel ocationsandfoundthat theprobecould accurately
diagnosethecancerinthesurgical environment.

(Medical News Today, Aug 6, 2010)
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NEW TECHNOLOGIES

DIAGNOSTICS
Detection of Kidney Cancers

Theability todistinguishpre-operatively between
aggressiveand|lessaggressivekidney massesisacritica
clinical chalenge. The PET imaging with 124 |-
girentuximab (REDECTANE) antibody, isacutting
edge type of molecular imaging tool for presurgical
detection of kidney cancers. The antibody isinjected
intravenoudy andinthecaseof kidney cancer, itprovides
oncol ogists with superior imaging, alowing themto
distinguishtheaggressiverenal cell carcinoma(RCC)
phenotype from other renal cell subtypesand benign
tumorsmuch better thanthecurrent tests. Theresultsof
multicenter Phase3REDECT trial for thepresurgical
detectionof clear cell RCC demonstrated that theuseof
124 1-girentuximab with PET/CT imaging can help
distinguishclear cell RCC, thepredominant variant of
kidney cancer, fromother typesof benignor malignant
kidney masses. Thetechnology may also aidinmore
precise diagnosis of tumor stage, detecting early,
otherwise undetectable, metastatic deposits. Such
strategies can avoid unnecessary surgeriesand guide
individualized patient management.

(ScienceDaily, June 1, 2010)

Early Detection of Cancer

UK researchers have developed a leads to
groundbreaking blood test which would aid the
detection of cancer asmuch asfiveyearsearlier than
current testing methodssuchasmammography andCT
scans. TheUniversity of Nottingham spin-out company,
OncimmuneL td hasdevel oped anew techniquewhich
replicates the cancer proteinsthat trigger the body’ s
responsetothedi seaseandroboti ctechnol ogy tomeasure
thisresponse. Thisnewtechnol ogy (immuno-biomarkers)
for early detection of cancer is likely to change the
current paradigm of diagnosisand treatment for most
solid cancers, such aslung, breast, ovarian, colonand
prostate. Based on early work, Oncimmune has
successfully transformedthi sscienceintoareproducible
commercial test. Initialy, the test for lung cancer,
EarlyCDT-Lung™ would beofferedviaprimary care
physiciansand pulmonol ogistsinthe USA for highrisk
asymptomatic patients as well as patients who have
Indetermi natelungnodul es, followedby launchintheUK

early nextyear. Thistestalongwithother testsinthenext
fewyearswouldleadtoabetter prognosisfor asignificant
number of cancer sufferers.

(The University of Nottingham, June 2, 2010)
Genetic Test in Lung Cancer

Response Geneticslnc. hasdevel oped PCR-based
genetictest- ResponseDX ™ - tohel pphysiciansmake
more informed therapeutic treatment decisions.
ResponseDX: Lung™ genetic test panel detects the
presence of EML4-ALK gene variants in lung
cancer patients. EML4-ALK fusongenesarepresentin
about four percent of tumorsfrom patients with non-
small cell lungcancer. Theserearranged genespromote
tumor cell growth and predict lack of benefit from
therapiesthat inhibit epidermal growthfactor receptor
activity. Thisgeneticpanel givesphysiciansevenmore
information to hel p thisuniquegroup of patientswith
treatment resi stant lung cancer. By assessing mutations
and expression level s across multiple genes, thistest
pand may hel pphysi cianstail ortrestmenttotheir patients,
improvingoutcometotherapy for newly diagnosedlung
cancer patients. EML4-ALK test has been accepted
and used by theoncol ogy community.

1 (Response Genetics, Inc, July 4, 2010)
New Blood-Based Screening Test

New version of Septin 9 methylated DNA testis
new blood-based col orectal cancer screening method,
developed and validated independently by ARUP
L aboratories, aleader ininnovativelaboratory research
anddevelopment. Thistestisclinically proventodetect
ahigher proportionof colorectal cancersthan Septin9
testsdeve opedby other companies. Researchhasshown
that half of the population that should be screened is
actually being screened. Thisblood-based test makes
thescreening easier andlessinvasivefor patients. The
test canbeperformedwithout preparationby thepatient,
without the time commitment of an endoscopy or the
needtohandleone’ sstool aspart of afecal test. Nineout
of ten people with previously undetected colorectal
cancer, including those with early stage, could be
identifiedwiththistest. Whendetectedinearly stages,
survival ratesfor col orectal cancer exceed 90 percent.
Thistestisdesigned primarily for patientswhocannot or
will not undergotheestablished screeningmethods; itis
not meant to repl ace col onoscopy.

(ARUP Laboratories, July 22, 2010)
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DRUGS
Tdatinib

Teatinibisahighly sdlectiveora smal moleculedrug
that inhibits the VEGFR, PDGFR and KIT receptor
tyrosinekinase. Ithasreceived orphandrugdesignation
fromtheUSFDA for thetreatment of gastriccancer. It
wouldbethefirst kinaseinhibitor approvedfor patients
withthisdiseaseandisa soahighly promisingtreatment
for other solidtumor types. Itisextremely sel ective, thus
eliminating off-target side effects and providing the
potentia for better efficacy and superior combinability
withother anti-cancer agents. Te atinib hasdemonstrated
stronganti-tumor activity intheclinicasasingleagent,
including objective tumor responses. It has also
demonstrated combinability at full dosewith several
chemothergpy regimens,includingcapacetabine/cisplatin
without apparent additivesideeffects. Currently, itisin
Phase2 clinical testinginthe USA and Europefor the
first-linetreatment of advanced gastric cancer patients
In combination with standard-of -care chemotherapy.
Phase 3 study for gastric cancer treatment isexpected
by the end of 2010, with New Drug Application
filing targeted for 2013.

(ACT Biotech, Inc, June 4, 2010)
Trastuzumab-DM 1

Trastuzumab-DM1 (T-DM1) an antibody-drug
conjugate aso known as an armed antibodly, is being
studied for advanced HER2-positive breast cancer. T-
DM 1 attachestrastuzumab and the chemotherapy DM 1
together using astablelinker. The antibody bindsto the
HER2-postivecancer cells andisthoughttobl ock out-of -
control sgnal sthat makethecancer growwhilea socalling
on the body’simmune system to attack the cells. When
T-DM lisabsorbedintothosecancer cdls,itisdesignedto
destroy themby releasingtheDM 1. Genentech, amember
of the Roche Group, has submitted a biologics license
gpplication to the US FDA for T-DM1 in people with
advanced HER2-pogtive breast cancer and who have
previoudy received multiple HER2-targeted medicines
and chemotherapies. Thissubmissionisbased onresults
of aPhase2 study, which showed T-DM 1 shrank tumors
inone-third of womenwhohadreceivedonanaverage7
prior medicines for advanced HER2-positive breast
cancer. The company has submitted this application to
FDA for offering a potential new medicine to people
withthistypeof breast cancer.

(FierceBiotech, July 7, 2010)

TECHNIQUES

Innovativel maging System

Cancer treatments, including associated surgeries,
can damage or destroy the lymphatic system leading
to lymphedema. Approximately 30% of breast cancer
survivorsdeve oplymphedema TheUniversity of Texas
Hedl th ScienceCenter at Houston hasdeve oped cutting-
edgemedica imagingsystem, whichisbeingstudiedin
USFDA-approvedclinicd trids. Light sendtivecameras
canview afluorescent dyeasitworksitsway throughthe
lymphaticsystem. Thefluorescent lightemissioncanbe
seenthroughtheskin. Theuseof thissystemmay allow
clinicianstodiagnosedamagetoapatient’ slymphatic
system well before symptoms develop. As a result,
doctorsmay beabletomoreaccurately determinewhen
to place patientson adifferent therapeuticregimenin
order toavoidsomeof themoreextremesymptomsfrom
lymphedema. In contrast to CT and PET scanners,
camerasusedinthissystemarerelatively inexpensive
andeasy touse. Thedyesused arenon-radioactiveand
cangenerateimagesat microdosinglevelsfacilitating
approval of technol ogy throughtheregul atory process.
UT Hedthlooksforwardtoworkingwithacommercia
partner toget thistechnology intotheclinic.

(UTHealth, July 16, 2010)

Prostate Surgery Without Scar

Natural Orifice Tranduminal Endoscopic Surgery
(NOTEYS) procedurehasadvanced over thepast several
years, but it hasnot been donein prostatecasesbefore,
because of the challenge of rgoining or suturing the
bladder back totheurethra. Physiciansat Mayo Clinic
inArizonahavedevel oped specialized techniquesand
instrumentsthat allow to performNOTESprocedurefor
treatment of prostatecancer, signalingthenext stepin
evolutionof minimalyinvasvesurgery for prostatecancer.
To perform NOTES radical prostatectomy, the
instruments are inserted through the penis and an
innovativetechniqueisusedtoremovetheentireprogate.
Surgeonsthenrejointheinternal tissuesviaspecialized
ingrumentsdesignedtowork throughtheurethra Petients
benefitfromtheprocedurebecausetherearenoincisions,
littlerisk of bleeding and areusually ableto leavethe
hospital within24 hours. Thefirst operated patient had
no problemsor complicationsthroughout any part of the
operation.

(Mayo Clinic, July 29, 2010)
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CLINICALTRIALS

Dasatinib for ChronicMyeloid L eukemia

Resultsfromrandomized Phase3DASISION trid
reportedat EuropeanHematol ogy Association Congress,
showed that BCR-ABL kinase inhibitor dasatinib
achievedsignificantly higher ratesof compl etecytogenetic
response& major molecular responsethanimatinibas
first-linetreatmentinpatientswithprevioudy untreated
chronicmydoidleukemia(CML ). Completecytogenetic
responseat 12monthswass gnificantly higherinpatients
treated with dasatinib (77%) compared to those
randomized to imatinib (66%). Patients treated with
dasatinibweretwiceaslikdytoachieveamgormolecular
response (46% vs 28%). 30-50% patients with CML
treatedwithimatinibinclinical practicedonotachievea
maj or mol ecul ar response, underliningtheneedfor even
moreeffectivetherapies. Dasatinibasinitid therapy may
Improve long term outcomes in patients with newly
diagnosed CM L. Goodtolerability andoncedaily dosing
withdasatinibwoul dhel ptooptimizelongtermadherence.

(Medical News Today, June 14, 2010)

Early Breast Cancer

According to a randomized Phase 3 trial, called
TARGIT-A, for selected patients with early breast
cancer,asngledoseof partid breastirradiationddivered
at timeof breast conservativesurgery (BCS) by useof
targetedintraoperativeradiotherapy shouldbeconsdered
asanalternativetoexternal beamradiotherapy (EBR)
deliveredover severa weeks. \WWomen 45yearsor ol der
withinvasivebreast carcinomaundergoingBCSwere
enrolled. 1113 patients were randomly allocated to
targetedintraoperativeradiotherapy and 1119toEBR.
Of 996 patientswho received targeted intraoperative
therapy, 86% recel vedtargetedintraoperativetherapy
only and 14% received targeted intraoperative plus
EBR. 1025 patientsin EBR groupreceivedtheall ocated
treatment. At4years, therewere6local recurrencesin
Intraoperativeradiotherapy groupand5inEBR group.
Frequency of any complicationsand mgor toxicity was
similarinthegroups. Radiotherapy toxicity grade3was
lower in targeted intraoperative radiotherapy group.
Thus, single dose partial breast irradiation is safefor
somewomenwithinvasivebreast cancer.

(Lancet, July 10, 2010)

Gefitinibin LungCancer

A Phase3study conducted at Miyagi Cancer Center
inMyagi, Japan, establishestheclinica benefitof gefitinib
(Iressq), anEGFRtyrosinekinaseinhibitor asfirst-line
therapy in patients with non-small cell lung cancer
(NSCL C) and sensitive EGFR mutations. 230 patients
from 43 ingtitution, newly diagnosed with metastatic
NSCL C, wereenrolledand anaysed. Patientswho had
received gefitinibhad significantly higher responserates
and longer progression-free survival compared with
patientswhoreceived carboplatinpluspaclitaxe (73.7
percent versus30.7 percentand 10.8 monthsversus5.4
monthsrespectively). At lyear, 42.1 percent of patients
receiving gefitinibhad not progressed, comparedwith
3.2 percent of those receiving chemotherapy. After 2
year, al chemotherapy patientshad progressed, while
84 percent of those receiving gefitinib still had not.
Patientswho completedtheir firstlinetherapy or whose
diseaseprogressed whilerecelving chemotherapy were
allowedtocrossover andreceivegefitinio. NSCLCisa
rapidly progressvediseaseandthisstudy establishesthe
clinical benefitof gefitinibasfirstlinetherapy.

(NCI Cancer Bulletin, June 29, 2010)

Prostate Cancer

Resultsfromaninternational Phase3trial, knownas
Intergroup T-94-0110 study showed that adding
radiotherapy tohormonal androgendeprivationtherapy
(ADT)improvedsurvival inlocally advanced prostate
cancer. Itreducedtherisk of deathfrom prostatecancer
by 43 percent in men with locally advanced disease.
Between 1995 and 2005, 1205 men were randomly
assignedtoreceiveADT plusradiationor ADT a one.
Most of the men had stage T3/T4 disease. After a
median follow up of 6 years, 51 of the 603 men who
received the combined modality therapy had died,
compared with 89 of the 602 menwhoreceived ADT
alone. Fewer than 2 percent of patientsineither group
experiencedsgnificant gastrointestinal toxicities. Patients
receiving radiation had morelow-grade diarrheaand
rectal bleeding. The researchers projected that fewer
menwhoreceived ADT plusradiationwoulddiefrom
their prostatecancer over 10yearsthanwould menwho
received ADT alone(15 percentvs23 percent). These
results suggest that adding radiation therapy to the
treatment planfor these pati entscoul d becomepart of
standardtherapy.

(NCI, July 8, 2010)

13




CANCER NEWS

OCTOBER 2010

WATCH-OUT

Assessment of Tumor Margins

Breast conservativesurgery involvesremoval of the
cancer withasurroundingmarginof normal breasttissue.
Pathol ogical marginstatusisanimportant predictor of
local recurrence. To assess surgical margins, intra-
operativefrozen sectionandtouch prep cytol ogy have
not been widely adopted because of the need of a
pathologi<, prolongedsurgical timerequiredfor specimen
process ng, significant technical challengesandlimited
coverage of the tumor margins. Because of these
limitations, re-excision of thetumor siteisfrequently
required. To addressthe need for robust, reliable and
rapid strategies for assessing tumor margins, United
StatesPatent No 7, 751039 on optical assay systemfor
Intraoperativeassessment of tumor margins, assignedto
Ramanujameta onJuly 6, 2010, includesabiologica
samplecontainmentandilluminationagpparatusfor holding
abiological samplefor illumination by aplurality of
€l ectromagneticradiationprobes. Thegpparatusincludes
aplurality of framememberspositionedwithrespectto
each other to form an interior space for receiving a
biologicd sample.

(USPTO, July 6, 2010)

Bladder Cancer Biomarker inUrine

TheinventorsGoodison Steve(US) et al havebeen
assigned Patent No US2010184049 (A1), entitled
“GlycoproteinProfiling of Bladder Cancer” onJuly 22,
2010. Current methodsin the non-invasive detection
andsurveillanceof bladder cancer viaurineanalysisare
achallenge because of the poor sensitivity of voided
urine cytology and false positive rates of currently
availableproteinassays. Thepresentinventionrel ates
toamethodfor thediagnosis, prognosisand monitoring
of bladder cancer by detectinginaurinesamplefrom
a subject at least one biomarker for bladder cancer
identified herein, such as apha-1B-glycoprotein,
haptoglobin, serotransferrin, or a pha-1-antitrypsin. The
biomarkers may be detected and measured using an
agent that detects or binds to the biomarker protein
or an agent that detects or binds to encoding nucleic
acids, suchasantibodiesspecifically reactivewiththe
biomarker protein or aprotein thereof. Theinvention
relates to the kitsfor carrying out the methods of the
inventionaswell as toadevicefor therapid detection

of one or more bladder cancer biomarkers in urine
and methods for rapidly measuring bladder cancer
biomarkersin urine.

(esp@cenet.com, July 22, 2010)
Body’sOwn Cellsto Fight Cancer

Medistem Panama, licensee of Medistem Inc.
announcedonJuly 7, 2010that Dr Riordan, founder of
Medistem Panama has been granted United States
Patent No 7 749, 495 covering a new method for
treating cancer. The new method involvestaking out
patient cells, manipul atingthemandre-introducingthem
into the body. This procedure, called dendritric cell
therapy has demonstrated positive resultsin patients
with metastatic renal cell carcinoma, neuroblastoma,
adenocarcinoma, breast cancer, sarcoma and rectal
cancer. Dr Riordan has established cancer treatment
centresusing dendriticcell therapy over adecadeago,
yetonly thisyear didtheUSFoodand DrugAdmingration
approve this approach. The CEO of Medistem Inc
said that the ground breaking findings that were
granted the present patent attest the successful
integration of basicresearchandclinical practice.

(Medistem Inc., July 7, 2010)

VeriStrat® Test for Lung Cancer

Biodesix, Inc, a company developing and
commerciadizingmolecular diagnosticsfor persondized
medicine, has been awarded the United States Patent
No 7, 736, 905 on June 15, 2010. The invention
provides coverage of the company’s first product,
VeriStrat®, which is used by physicians to enhance
clinical decision making and care for patients with
advanced lung cancer. VeriStrat® is a non-invasive
pretreatment serum test that identifies patients with
advanced non small lung cancer (NSCLC) who are
likely or nottobenefitfromtargetedtherapy withepidermd
growth factor receptor inhibitors (EGFRIS). Studies
haveshownthat thistest corrd ateswithsurviva outcomes
and is predictive of objective response and disease
control in advanced NSCLC patients treated with
EGFRIs. Becausethetest requiresas mpleblood draw
andresultsarereturnedwithin72hours, thisnoninvasive
method helps oncologists guide treatment decisions
quickly. Veri Strat® hasbeenvdidatedinclinical studies
with over 1500 patients and tests are processed in
Biodesix CLIA laboratory.

(Biodesix, June 23, 2010)
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GLOBE SCAN

OctopusVenomsfor Designing Drugs

Venomshavelong been recognized asapotential
and valuable resource for drug development.
Researchershave collected venom from octopusesin
Antarcticafor thefirsttime, significantly advancingthe
understanding of thepropertiesof venomasapotential
resource for drug development. They collected 203
octopusesfromAntarcticwatersandgeneticaly profiled
each specimen to identify the species and collected
venomtoanayseinthelab. Thestudy providesthefirst
insight into the properties of Antarctic octopuses
venom and reveal sthe existence of four new species.
Researchers foundthat thisparti cular venomharborsa
rangeof toxins, two of which had not previously been
described. They discovered new small proteinsinthe
venomwithveryintriguingactivities. Understandingthe
structure and mode of action of venom found in all
octopusesmay helpdesigndrugsfor conditionslikepain
management, allergiesand cancer. Thestudy isfunded
by theAustralianAntarctic Divisionand according to
researchers not only do Antarctic octopuses havethe
most unigque venom out there, but therearealot more
speciesthanoriginally thought.

(Australia: University of Melbourne, July 28, 2010)

Genetic Basis of Prostate Carcinogenesis

A genome-widestudy on Japanesesubjectsoffersa
firstever glimpseof thegeneticbas sfor prostatecancer
susceptibility innon-European popul ation. Researchers
havecarried out agenome-wideassociation study and
replication study using 4,584 Japanese men with
prostatecancer and 8,801 control subjects. They have
identified 5 new genetic variations associated with
prostatecancer andrevededdifferencesandsimilarities
between Europeansand Asiansinsusceptibility tothe
disease. Out of 31 single nucleotide polymorphisms
(SNPs) variationslinkedto prostatecancer susceptibility
in previous studies on European subjects, they
confirmedthat 19wered soassociatedwithsusceptibility
in the Japanese population. The remaining 12 SNPs
showed noassociation. A better understanding of such
variation promises more accurate risk assessment,
improvements in screening protocols and more
effective clinical treatment.

(Japan: Nature Genetics, Aug 1, 2010)

Biobank Project

Themost comprehensivehedthstudy, UK Biobank
Project which has so far cost about £65 m, was set up
by the Department of Health, Medical Research
Council, ScottishGovt. andtheWelcomeTrust Charity.
Ithasreacheditsgoa of enrolling 500,000 adultsaged
40-69. Volunteers have undergone medical checks,
answeredhedthandlifestylequestionsandgivengenetic
samplestobestoredfor decades. Aimof thegenebank
istoimprovetheprevention, diagnos sandtreatment of
awiderangeof conditionssuchascancer, heart disease
and dementia. Scientists hopeto work out why some
devel opdiseaseswhileothersdonot. Recruitmenttothe
project beganthreeyearsago. V olunteerstotheproject
weretoldthat it wasnotintendedtohelpimprove their
health, but that of future generations. Much of the
interesting research would not be done for at least
another decade. In100r 20yearstime, theresearchers
would be able to analyse things in the samples that
researchershavenot eventhought about yet. Thenext
generation of scientistswould be ableto unlock new
secretsasto how to prevent the disease.

(UK: UICC News, July 7, 2010)

Parental Cancer

Cancer diagnosisand treatment of parentsgreatly
impactsthelivesof their minor childrenand can pose
specia challengesfor families. For example, survivors
caringforyoungchildrenhaveoftensignificant concerns
about livingto seetheir children’ sfutureandtherisk of
their childrengetting cancer. They may alsostrugglewith
parentingwhilededingwiththeir ownhealthchallenges,
bothduring and after cancer treatment. Inthefirst ever
publishedestimateof percentageand number of cancer
survivorswholivewiththeir minor children, researchers
inUShavefoundthat millionsof cancer survivorsare
parentingyoungchildren, highlightingagroupof survivors
withvery specia needs. Theanalysisrevealed that an
estimated 18%of newly diagnosed cancer survivorsand
14%of all UScancer survivorsresidewithoneor more
of their minor children. Thisrepresentsapopul ation of
1.58millionUSsurvivorslivingwith2.85millionchildren.
Accordingtotheresearchers, greater awarenessof the
number of characteristicsof cancer survivorslivingwith
minor childrenmay facilitateclinica screeningandreferrd
efforts, inform public health planning and stimulate
researchontheseunderstudiedfamilies.

(US Cancer, June 28, 2010)
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IN FOCUS

HPV VACCINATION FOR CONTROL OF
CERVICAL CANCER: INDIAN SCENARIO

Cervical Cancer: Etiological Roleof HPV

Carcinoma of cervix has two mgor forms: the
predominant (~90%) squamouscell carcinoma(SCC)
that shares similarities with the stratified squamous
epithelium, and the less common adenocarcinoma
(~10%), whichisthoughttooriginatefromthecolumnar
epithelium of the endocervix. Cervical cancer isthe
second most common malignancy among women
worldwideafter breast cancer, withabout 500,000 new
casesand 300,000 deathsevery year. InIndia, cervical
cancer is the leading cancer among women with an
annual incidenceof about 132,000 casesand 70- 75,000
deaths. India shares about one-fourth of the global
cervical cancer burden. In 2008, Harald zur Hausen
receivedtheNobd PrizeinPhysiology andMedicinefor
hispioneeringwork that unequivocally demonstrateda
causativeroleof Human Papillomavirus(HPV) inthe
development of cervical cancer.

HPV isadoublestranded circular, nonenvel oped,
epitheliotropicDNA virus. Withmorethan 110different
HPV genotypes identified so far, only a subset is
associated with carcinomaof cervix and precancerous
lesions and have been classified as high-risk types
(HR-HPV) (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58,
59, 68, 73, and 82), probable high-risk types (PR-
HPV) (26, 53, and 66) whereastypesassociated with
benign lesions like Condylomata acuminata and
genital wartsareclassifiedaslow-risk types(LR-HPV)
(6,11,40,42,43,44,54,61, 70, 72, 81, and CP6108).
HPV16 and HPV18 are the two most prevalent
carcinogenicHPV typesresponsi blefor about 70% of
cervical SCCand, together withother HR-HPV types,
arefound in amost all cervical carcinomas whereas
thelow risk types HPV 6 and 11 are responsible for
about 90% of genita warts. Theprevalenceof HPV type
16isexclusively high(~90%) whileoccurrenceof HPV
type 18 variesfrom 3-19%.

HPV infection is most often spread through
penetrativeor non-penetrativevaging or and intercourse
and most frequently detected in young women. HPV
infectionisusualy trans ent and resol vesspontaneoudly,

however, infection with HR-HPV types, particularly
HPV16/18, takesmuchlonger andisconsideredto be
the event responsible for causation of precancerous
lesionsand their subsequent progressionto cancer. A
largenumber of co-factorsisknownto contributetohigh
incidence of this disease but most important of these
factorsareearly ageof marriage(<18years), multiple
sexud partners, multiplepregnancies, poor genital/sexua
hygiene, use of oral contraceptives, and areprimarily
associ ated with poor-socio-economic status.

Cervical Cancer Control Strategies

Currently, thebest way to prevent cervical canceris
throughregular gynecol ogical screeningby cytologic
Pap test and treatment of precancerouslesions. InUS
and Europe, Paptest hasbrought down cervical cancer
burdenby morethan70%. InIndiaand other developing
countries, however, thismethodhasonly alimitedimpact
duetotheabsenceof organizedearly screeningprogram,
lack of trained manpower and infrastructure. Recent
largeepidemiological studiesconductedinIndiaalso
demonstrateabetter efficacy of HPV testing. Itisironical
that many gynecol ogistsand pathol ogistsinprivateand
publicclinicsinlndiaareevenunawareof HPV . Because
of infectiousetiology, cervica cancerisconsideredtobe
apreventablecancer. With devel opment and successtul
clinical evauation of prophylactic HPV vaccines,
opportunity tocontrol thiscancer by vaccinationisbeing
explored. Current optionsavailablefor HPV vaccination
andissuesinvolvedwithitsimplementationhavebeen
briefly described below.

ProphylacticVaccines

Gardasi|®, a quadrivalent HPV-16/18/6/11 L1
vaccine, isaviruslikeparticle(V L P)-basedvaccinethat
hasbeendevel opedby Merck & Co.nc., Pennsylvania,
USA. ForeachHPV VLP, theL 1 proteinisexpressed
in a Saccharomyces cerevisiae (Baker’s Y east). The
vaccineconsistsof purified L1V L Psof HPV types6/11/
16/18at 20/40/40/201 g/dose, respectively, formul ated
onaproprietary dumadjuvant. Gardasi|®isavailableas
a0.5ml intramuscular injectionadministeredinathree-
doseimmunization protocol at 0, 2and 6 months.

Cervarix™ ontheother hand, abivalent HPV-16/
18 L1 VLP vaccine has been developed by
GlaxoSmithKlineBiologicas, Rixensart, Belgium. The
L1 protein of each HPV type is expressed by a
recombinant baculovirus. Cervarix™ consistsof purified
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L1 VLPs of HPV types 16/18 at 20/20 i g/dose,
respectively, formul atedonamorestock adjuvant ASO4.
Itisadministeredasa0.5ml intramuscularinjectionina
three-doseimmuni zation protocol at 0, 1 and 6 months.

Boththesevaccineshavegot approval for clinical
use by Drug Controller General of Indiain 2008 and
2009 for the prevention of cervical cancer and were
found to be highly immunogenic and safe against
HPV 16and 18infections. However, theefficacy isyet
tobeevaluatedinthel ndian context. Boththevaccines
have some common adverse events such as pain and
swellingatinjectionsite, headache, fever andvomiting.
However, not much adverse events have been
reported in Indian context. Considering an over
representation of HPV16, these vaccines are
expectedto performbetter inIndian scenario.

| ssues Related with HPV Vaccination

There are a number of limitations and issues
associatedwiththevaccineitself anditsimplementation
indeveloping countrieslikelndiaTheseare:

1. Prophylacticonly andnothergpeuticutility.

2. Derived against only afew oncogenic types and

expensivewhichrequireasubstantial reductionin

costtomakeit affordabletogeneral public.

VL Psarenot asper Indianvariants.

Vaccineis anti-HPV but its anti-cervical cancer

effectsareyettobeprovenwhichwill takeabout 15-

20years.

5. Operationd issuesasitrequiresrefrigerationandhas
amultidoseschedule.

6. Therdationshipbetweenantibody titreandextent of
protectionandwhether theantibody titreremainsfor
lifelong or there is a need for booster dose at a
regularinterval isnotclear.

7. Lackof publicawareness, socid, religious, cultural
andethical issues.

8. By whom to be implemented, a gynecologist or
pediatrician or venereal disease specialist,
dermatol ogistsor surgeons.

~w

UpcomingVaccines

Therapeutic HPV vaccine: Becauseof limitationsof
thecurrent HPV vacci nesasmentioned above, necessity
of therapeutic vaccines for the treatment of HPV-
associatedlesionsdtill exists, evenafter theprophylactic
vaccine program are implemented in the world.
Devel opment of theHPV therapeuti cvaccinesarebeing
carried out for the last two decades and these are still
under different stagesof clinical trias.

Second-generation vaccines: The main goal of the
second-generationvaccinesisto devel opvaccinesthat
will bemoresuitabl etoresourcelimited countries, that
reducethecost of production, havealonger shelf-life,
single dose delivery, long lasting immunity, do not
requirerefrigeration andincorporate other oncogenic
HPVs. Recently, HPV 16 L 1 pentameric capsomeres
producedinE. coli bacteriahavebeen showntoinduce
neutralizing antibodiesinanimal model. Capsomeres
represent ahighly stabledternativetoVL Psasit canbe
easily expressed in E. coli and would be cheaper to
produce. One of the second-generation vaccines are
"Geneticvaccines' or "DNA vaccines'. Inthelastfew
years, several DNA vaccines have been developed
against avariety of viral, bacterial aswell asparasitic
infections in animal models, showing long lasting
immunity and protection. Since genetic vaccineisa
plasmid-basedvaccine, itiscost-effectiveand smpleto
produceinlargequantities. Chimericvaccineswithboth
prophylactic and therapeutic potential are also being
devel opedandwill provemoreuseful inlndianscenario.

Conclusion

Leading with ailmost 80% of the global cervical
cancer cases, thedevel oping countriesareinurgent need
of aneffectiveandaffordableHPV vaccine. Thecurrently
availableprophylacticvaccinesdevel oped againstthe
most prevalent HPV types 16 & 18 in carcinoma of
cervix and genital wartsare beyond thereach of these
countries due to the high cost of these vaccines.
Consideringthevast diversity insocio-economicstatus
inlndia, itisexpectedthat thevaccinationwill soonpick
upinwell-off familiesononetoonebasisinindia. With
other competing medical prioritiesinlndiathepresent
trendsindicatethatitisunlikely for HPV vaccinationto
moveinto national immunization program, unlessthe
pharmaceuti cal companiesbringthecost downtomake
it comparabletocommon childhoodvaccines. Reduced
costs, s mplevaccineregimes,improvingcoverageof dl
oncogenic HPV types and strengthening vaccine
delivery and monitoring platforms for adolescents
should eventually facilitate successful HPV vaccine
introductioninindia

Acknowledgements. Authoristhankful toDr Alok C.
Bharti, Instituteof Cytology and PreventiveOncol ogy
(ICPO), Noidaand Prof (Dr) B.C. Das, ACBR, DU,
for development and careful review of themanuscript.

(Ms Shilpi Gupta, Division of Molecular Oncology,
Institute of Cytology and Preventive Oncology)

17




CANCER NEWS

OCTOBER 2010

ACTIVITIESOF RGCI&RC

LOCAL THERAPIESFOR BRAIN TUMORS

Dr Zvi Ram, MD Chairman, Department of
Neurosurgery, Tel Aviv Medica Center, |sradl, visited
Rajiv Gandhi Cancer I nstituteand Research Centreon
July 23,2010anddeliveredal ectureon*” Loca Therapies
forBranTumors’. Itwasattendedby Director Research,
Consultants, DNB studentsand Research Officersof the
Indtitute.

Madignantbraintumorisinfacta® sysemicinfiltrative
disease”. Theconventiona treatment for glioblastoma
hasbeenmaximd safedebulkingfollowedby radiotherapy
and concomitant chemotherapy. But despite all the
abovementioned measures, themeansurvival reported
intheliteratureisapproximately 10-14 months. 90% of
GBM recurwithin2cmfromtheoriginal resectionsite,
whichmakeslocal therapy anexcitingoption.

M odestimprovementsin prognosi shavebeen seen
inrecentyearswiththeemergenceof newlocd trestments
likeDiffusion-baseddelivery (Gliadd ) and Convection-
Enhanced Déelivery. Gliadel wafer ther apy hasbeen
approved as an adjunctive treatment by US FDA for
primary andrecurrent glioblastoma.

Gliadel wafer (polifeprosan 20 with carmustine
implant) contains a biodegradable polyanhydride
copolymer and 7.7 mg of carmustine [BCNU].
Carmustineisanitrosoureaoncolytic agent, whichis
homogeneoudly distributed in the copolymer matrix.
Gliadel wafersarebiodegradableinhumanbrainwhen
implantedintothecavity after tumor resection. BCNU s
rel eased viasurfaceerosi on. Hydrophobicmonomers
permit surface erosion for slow release and protect
activeagentfromhydrolysis. 70%BCNU arerel eased
by 3-4 weeks. During the biodegradation process, a
wafer remnant may beobservedinbrainimaging scans
or at re-operationeventhough extensi vedegradation of
all componentshasoccurred.

Results of placebo-controlled trial of safety and
efficacy of intraoperative controlled delivery by
bi odegradablepolymersof chemotherapy for recurrent
gliomas, published in the Journal Lancet, showed
survival at 6 monthswith Gliadel® Polymer 56% and
Placebo Polymer 36%. European study of BCNU-
Polyanhydride Polymer as the initial treatment of

malignant glioma showed that two years after
implantation, 31% of patientsarealive versus 6% of
patientswith placebopolymers.

Systemictemozol omideismost effectiveinregionsof
tumor that aremost vascul ar, whereaslocal delivery of
carmustinea lowsdirect accessof thechemotherapeutic
agentindependent of vasculature. Gliadel wafer ddlivery
of local BCNU offersabridgefor the nontherapeutic
period following surgery, thus allowing continuous
adjuvantthergpy, beginningimmediately followingtumor
resection.

Gliadel® demonstrates proof of principle that
controlledrel easewith polymersdirectly tothebrainis
safeandimprovessurviva whencombinedwithradio-
chemotherapy. Themorbidity associated with Gliadel
wafershasbeenwell reportedintheliterature. Adverse
events of concern include seizures, cerebral edema,
woundhedingabnormaitiesandintracrania infection.

Dr Ramasohighlightedtheconcept of Convection-
Enhanced Délivery (CED) for brain tumor therapy
whiledescribingbypassingtheBlood BrainBarriervia
Intra-TissueDrug Delivery. Hetoldtheright drugsfor
CED depend on efficacy, toxicity to normal brain,
stabilityinstuandindividud distributioncharacteristics
(Infusate!). Hementionedthat backfl ow reducesefficacy
of distributionandincreasestoxicity (spillageof thedrug
intothesubarachnoid spaceand CSFwhereit canaffect
theentirebrainsurface).

Basedoninvitrostudies, taxol isagood candidate
for CED into braintumors. Causesof failureinclude,
mechanical/physicd issues, placementincystic/necrotic
cavities, penetration into ventricles/cystsnecrosis,
backflow (associatedwithCSFdigtributionandtoxicity),
anatomical/structural boundaries (glial scars, tissue
conductivity, etc).

To improve CED, research goals are to optimise
convection, better distributionenabling better response
(optimal infusate), imaging the convective process,
smulationof convection(pre-trestment). Future possible
applications of CED include neoplastic diseases,
degenerative brain diseases (Parkinson’s disease,
Alzheimer's), metabolic and genetic disorders,
extracranid indication.

DrRSJaggi, Neurosurgeon, conductingthemeeting
thanked Dr Zvi Ramfor theinformativepresentation.

(Reviewed by Dr R S Jaggi, Consultant, Dept of
Neurosurgery)
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MEDICO-LEGAL ISSUES INHEALTH CARE

Medicinetoday ispracticedwithinanexpandingand
evolvingsystemof legal rightsand obligations, patient
protection, heathcarefinancingregul ationsandstandards
of care. Doctors/ consultantsareat thepotential risk of
facingcriminal/ civil suitsfromany of their patientsor their
relativesanytimeduringtheir professional carrier. To
educatethemedicd fraternity involvedintheday-to-day
careof thepatientandtogivethemacompleteoverview
about variousaspectsrelatedtothemedicolegal issues,
a CME on “Medico-Legal Issuesin Healthcare’
was conducted on August 21, 2010 at Rajiv Gandhi
Cancer Institute& Research Centre(RGCI& RC). The
speakersinthe CMEincluded Dr RK Mani, Director-
Pulmonology, Critical Care & Sleep Medicine, and
Dr P K Kohli, Consultant Surgeon, Artemis Health
Institute,Gurgaon, Dr D C Doval, Chief of Medical
Oncology & Director (Research), and AdvocateM ansi
Bag, Lega Consultant, RGCI& RC.

t

Dr Mani delivered atalk on 'Limitation of Life
Support- Ethical and Legal Perspectivesinindia. He
emphasized on the aim to treat and cure critically ill
patients but not to prolong death. He said that ethical
standardsdemandthat appropriatemedical decisonbe
taken evenif anenactment of law isawaited. Thereis
complete absence of legal guidelines on most issues
related to end-of-life care. The 'Do Not Resuscitate’
orderisstill notadocumentedlega practiceinindia. In
most cases, itisaverbal communication between the
clinicianandthepatient’ srelativeor thecaregiver. The
autonomy of the patient al so remainsaweak concept.
Thedoctor isbest qudifiedtojudgewhether thetreatment
Isto becontinued or withheld or withdrawn. Patient’ s
autonomy in making an informed choice of therapy
should be accepted. The lecture gave an insight into
how to manage critically ill patients and the options
availabletophysiciansinsuchstuations.

Dr Kohli delivered a lecture on 'Rights and
Responsibilities(of Patientsand Doctors)'. Healthcare
seekersand healthcare providersshouldideally beon
the same side, fighting against acommon enemy, ie
‘disease’ . Honesty, transparency, and sendtivity should
bethe'mantra for doctors. Respect, trust and faithful
compliance would do the trick for patients. He said
that rights and responsibilities go hand in hand. In
genera, rights of patients are responsibilities of
doctors and rights of doctors are responsibilities of

patients. Conflicts occur if either or both parties
concentrate only on their rights and forget their
responghilities. Itisveryimportantfor hedthcareservice
providers to make their patients and doctors know
about their rights and responsibilities to act more
efficiently andto providebetter careto patients.

Dr Doval gave an overview on'Documentationin
Medicd Practice'. Hesaid that practicing medicinenow
ishazardousandrisky. Moreover, mutua faith hasbeen
replacedwithmutua suspicion, hencepracticingdefensive
medicineisinevitable. Headvisedto becareful about
documentation whichincludesconsent and informed
consent and medical records. Medical record
documentation includes patient’s social data,
administrativedataandclinical data. Medica recordisa
legal document whichisrequiredat eachsteptoprove
that thedoctor did notintend any harmtothepatient. In
thisinformationage, scrutiny of all aspectsof medical
care has become a norm. Professionals should be
mindful of thisreality and changetheir practicehabits
accordingly. He reiterated the importance of
documentation in medical field to help heathcare
providersto deliversbetter careto patientsand avoid
any futurelitigationinthecourt of law.

AdvocateMans Bgjg deliveredalectureon'Medica
Negligence'. Shesaid that medical malpracticelaw is
emergingasaveryimportant areaof law. Doctorsbeing
sued for negligence on their part was said to be a
commonoccurrenceinthewestern countries. Withthe
era of globalization and increased awareness of the
people, itisnow becomingcommoninindia Lawsunder
which the complainant can go to the court include
Consumer Protection Act, Civil law, Congtitutional
Remedy and Criminal law. Patient can approach the
court for damages like general damages- pain and
suffering, lossof amenity, lossof futureearnings, etc.

The CME waswell applauded by Dr A K Dewan,
Medical Director, Consultants, DNB students and
Research Officersof thel nstitutewhichenabledthemto
understandthecurrent medicolegal scenariorelatedto
thehedthcareservices.

4 RGCON-2011 R

10" Annual I nternational Conferenceof
Rajiv Gandhi Cancer I nstitute& Research Centre
Theme “Malignancies in Childhood”
4" - 6" February 2011
\_ Venue: IndiaHabitat Centre, New Delhi )

19




