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SPECIAL FEATURE

MAGNETIC RESONANCE IMAGING
IN CANCER CARE

Introduction

Cross-sectional imaging modalitieslikeultrasound
(US), computed tomography (CT), and magnetic
resonanceimaging (MRI) formanintegral partandare
used in every phase of cancer care, be it screening,
diagnosis, staging, treatment planning, therapeutic
responseevaluationor follow-up.

MRI is a powerful imaging technique that uses
strong magnetic field and a radiofrequency pul se of
appropriate frequency to generate cross-sectional
Imagesof any part of thebody or aholisticwholebody
Image. Itisthedes red combination of unmatchedtissue
contrast (that depictsdifferent tissuetypeswith great
clarity) andhighspatial resol ution, that makeM Rimages
unigue and of high diagnostic value. With evidence
based practiceasthehallmarkinclinica oncology, MRI
helps asahighly sensitive diagnostic tool for cancer
detection, delineation of disease extent with greater
clarity andprovidesahighcertainty of diagnosis Absence
of ionizationradiationwithMRI isanother featurethat
uniquely suitsthefrequent assessment peculiar tocancer
management andasafemodality for thepediatricgroup.

Whole body MRI now takes minutes, making the
wholebody metastas swork upinoncol ogy anattractive
option. Interventional MRI guided biopsy isemerging
fastinthefieldof early detection of cancer keepingwith
thefactthatlesionsarevisualizedmuchearlierinMRI
and in many cases seen only in the MR with the best
examplebeing breast cancer. Thishel psinearly detection
of alesonfor early treatment that couldresultincure. It
Isbecause M R-compatibleinterventional device has
now becomefriendly and moreaccessiblefor sampling
of early breast|es onsinroutinepractice. Whilemol ecular
Imagingisevolvingtoenhanceaccuracy indiagnosis
and helpintargetedtherapy at sub-cellular level, MR
guided focused ultrasound therapy ismaking abreak
throughentry intoanentirely newfieldof non-invasive,
non-radiation, non-surgical cancer therapy.

MRI Techniques in Cancer Management

Theversatility of MRtechnology isevidentfrom the
fact that asasinglemodality, it unfoldsmany facetsof

cancer tissue and cancer biology relevant to cancer
management. Bes desunmatchedanatomicinformation,
MRimagesprovidetissuevascularity (MR perfusion),
neo-angiogenes s(pharmacokineticsof cancer tissue),
metabolic (MR spectroscopy), cellularity and cell
membraneturnover (tissuediffusion), functional MRI
(fMRI) for assessing physiological functional areasin
brainetc, noninvasively.

Contrast vs Spatial Resolution: MRI fully exploits
itshighinherent natural tissuecontrast toadvantageand
isbest appreciated in circumstancesinwhichlesions
occurwithinanorganwithoutdteringitsexterior contour.
Thisismoreoftentruewithliverlesons,lesonincervix,
oral tongue or small non-organ-deforming cancer in
pancreas. Externally administered MRI contrast
(gadolinium-based, etc) further enhancesthisability with
amuch higher safety factor (low volume, low risk of
alergy) than any iodine based contrast. Clinical
advantagesof thespatid resolutionaremainly redizedin
Stuationswhengreat contrast existsbetweenlesionand
background tissue, likein detecting contrast in small
blood vessels ,etc. Time resolved contrast enhanced
MR angiography does fairly well, as good as CT
angiography, and provides results like digital
subtractionangiography.

Serial Studies: Another important considerationisto
makeacl ear distinctionbetweenimagingstudiesthatare
likely to befor single-use and seria investigations.
Studiesthat arelikely toresultinserial reexamination
may be better studied by MRI both for diagnostic
accuracy andreasonsof safety.

WholeBody MRI: Remote handling of examination
tablemovement fromthei maging consoledlowsscanof
thewholebody withoutinterruptionandtheeval uation
software, taking care of the enormous image data
generatedto put acrossapanoramicview of theentire
body fromheadtotoeinabout 15 minutes, asagainst 2
hours in the standard system. Data acquisition now
employsmultipleinput channelswitheverincreasing
number inthearray of surfacecoilsfor highquality and
high resol ution images of multipleregionsat amuch
faster rate. Timeefficient parallel imagingisyet another
maj or development that continually isimproving the
qguality and speed of the MR scanners. Having
achieved the necessary speed and diagnostically
efficient work space, one mgor straight forward
applicationof whole body MRI isincancer staging.
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Functional MRI (fMRI): fMRI studiesbased onthe
different magnetic properties of oxyhemoglobinand
deoxyhemoglobin are being used increasingly for
treatment planninginradiationoncol ogy and surgical
planningfor intracrania tumors. Thetypical battery of
tasksfor neurosurgical planningincludeshandtactile
stimulation, hand-motor activity (finger-thumbtapping),
picture naming (internal speech) and listening to the
spokenword (languagecomprehension).

Perfuson MRI: MRI perfus ontechniqueshelpmeasure
bloodflow throughtumor andhasbeenusedextensively
toassesstumor angiogenesi sandtheresponsetotherapy.
Inadditionto perfusion, Dynamic Contrast-Enhanced
Imaging is now being used to measure or extract
parameters, suchascerebral bloodvolume, permesbility
of blood brain barrier, necroticfraction, extracel lular
spacevolumeand permeability- surfaceareaproduct.

Diffusonlmaging: Diffus on-weghtedimaging(DWI),
anovel techniquebasedoncellularity & cell membrane
integrity, hasshownanexcel lent tissuedi scrimination
capability in alarge number of disease conditions of
liver, pancress, renal and gastrointestinal tract. Whole
body diffusionfor soft tissuelesionalongwithwhole
body marrowimagingwith STIR, holdagreat promise
inthestagingwork up of cancer asamatter of routine.

Magnetic Resonance Spectroscopy (MRS): Using
MRS, the presence and concentration of various
metabolites at micromolar levels can be measured.
Thistechniqueexpl oitsthephenomenonof “chemical
shift” in the Nuclear M egnetic Resonance spectrum.
MRSisuseful incharacterization of malignant growth
with an unequivocal presence of high choline in
general to more specific in certain tumors, like
presenceof a anineinmeningioma.

MRI Emerging asa Screening Option: The biggest
advantage of MRI to be accepted as a screening
modality isthat it does not useionizing radiation and
hashighsensitivity for |esiondetection. Several organ
systemsarecurrently imagedby MRI withanextremely
high level of diagnostic accuracy, but screening
protocol toinclude prostate, coronary vessels, colon,
or breast still needs improvement where the
current developmentsarefocusingat.

I nterventional MRI: To sample small lesions, MRI
hasarolein thefield of image guided intervention.
Breast biopsy devicesfitted to existing MRI systems
arecommercialy available. Dedicated MRI systems

arenow in placefor brain surgery and guided biopsy
for any part of the body.

Molecular I maging: Molecularimagingislikesending
littlemol ecul ar spiesintothebody sothat they canreside
indesired molecular environment of specifictargets,
receptor sites and can beimaged or monitored from
outside. MRI usesmagnetically sensitivecontrast for
Imaging purpose. Inahost of aress, likelymphnodeand
receptors, to study angiogenesisholds promiseto be
available as clinical tool that could enhance MR
specificity and help drug delivery for targeted
therapy. Assengitivity isthekey toimaging, thetransit
of these low abundance biomolecules in the body
would warrant technical breakthrough besides
possi blerequirement of muchhighfieldMR systems.

MR Guided Tumor Ablation: MRI uniquely addresses
variouscritical issuesinthermal ablationtherapy, like
correctlocdlizationof tumor (target delinestion), optimal
targeting of theacousticenergy (treatment planning),
real timemonitoring of energy depositionandaccurate
control of thedeposited thermal dosewithintheentire
tumor volume (controlled delivery), al under image
guidance. Thoughclear indicationsareyet tobedefined
for routineuse, it hasshownpromiseindeaingbenign
tumorsand cancer of breast, brain, liver and prostate.
The spectrum of application of this technique aso
extendstoimage-guided therapy using targeted drug
delivery andgenetherapy.

I maging, mageReading: MRl isextremely sensitive
indetecting soft tissuechanges. Whilesomeabnormal
looking signal intheimagesneedsto beignored only
from experience, others carry much relevanceinthe
givenclinica contextandthereareyet someothersthat
relateto past history of thepatient. EventhoughMRI is
much better in characterizing various contentsof the
tumors, gross heterogeneity associated with tumor
evolutioninmalignantti ssuedefiesany attempttomake
histologica diagnosis. Till moreresearchdetaisavailable
ontissuecharacterization,leaving jobof tissuediagnoss
tothepathol ogistisabetter practiceinoncol ogy.

MRI at RGCI&RC

MRI Departmentisanexclusiveservicefacility at
Rajiv Gandhi Cancer Ingtitute & Research Centre
(RGCI&RC). Itisdesgnedtoprovidehightechimaging
modality optimally inthemanagement of cancer. After
more than adecade, it has arich cumulated clinical
experienceof MRI inoncology, thelargest database in
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thecountry comprising arecord number of morethan
31,000MRI casestudiesof variousmalignancies.

TheMRI facility wasupdatedinMarch 2008, with
a state-of-the-art fully loaded 1.5 T MRI system
[Magnetom Avanto (TIM), Siemens] to maintainthe
leadintheMRI practiceinoncol ogy inthecountry and
provide necessary platform for high quality cancer
research. The MRI system with its highest gradient
subsystem, the best in the industry, coupled with the
proprietary TIM (total imaging matrix) technology
providesafull length of imagingwithequal precision
from “head to toe”, atruly whole body to meet the
challengesof cancerimagingandresearch. Theevolved
versionof continuoustablemovement (TIM-CT) tobe
availablein the department by thefall of theyear, is
poi sedto bringaquantum changeinthespeed of cancer
Imaging, abas cnecessity for sick cancer patients.

Recently, the Institute's department of MRI has
launched its world class “MR mammography
program” toboost theexisting breast cancer careunder
oneroof. This hasgreetly helpedinbridgingtheexisting
technology gapinthefieldwiththewest and provides
comprehensive service with best of equipment and
care under trained experts. With the introduction of
the“MR guided breast biopsy” facility, the Institute
has become the first and the only one at present to
providethisserviceinthecountry. SincetheM R guided
biopsy facility isavail able, thewhol espectrumof breast
lesions,includingthe” only MRdetectedlesions’, canbe
appropriately addressed. Early diagnosis and hence
early treatment and cure asthe cornerstone of breast
cancer management, this pioneering effort will go a
long way towards setting up of a dedicated breast
carecenterinthecountry.

The department besides providing quality
service, undertakes Research & Development
activitiesthat greatly help maintainahigh standard. A
few of theseactivitieshaveprovedvisionary.

Avisonary Digita Imagingand Communicationin
Medicine(DICOM) compliant PictureArchivingand
Communication System (PACYS) solution, devel oped
in-housein 2002, isperhapsthefirstindigenous value
added asset in the country. It hasin fact helped in
managing image records and in dispensing quality
reporting. Besides this, it has provided necessary
Impetusfor otherstodevel op cost effectiveindigenous
PACS solutions in the country, making healthcare

delivery moreeffectiveand comprehensiveacrossthe
enterprises. Thiswork isamilestone achievement of
RGCI & RCtowardsitscommitmenttothesociety. The
Ingtituteismakingfurther effortstoenhanceweb-based
capability and ready-to-deploy as homemade
telemedicinesolution, offer opinion, consultationand
adviceonheathmattersinorder toddliver costeffective
cancer management at patientsdoorsteps.

Further, thedepartment hasthedistinctionof having
introduced “patient CD” for the first time in 1999,
providingimagedataof patientinaCD ROM aongwith
eval uation softwarethat remainspopul ar and effective
meansto browse on apersonal computer anywhere.
Itisavisionary steptoinvolveall thoseinthechain,
using medical images in the hedthcare delivery.
The “MRI image bank”that holds MR image data
from year 2000 till date without any interruption,
continues to remain a unique service facility for
reference, researchandteaching.

Thedepartment hastoitscredit publishinganumber
of scientificpapersinreputedinternationd journas. The
co-authored paper entitled“ Handcrafted Fuzzy Rules
for Tissue Classification”, published in Magnetic
Resonancel maging: 2008, discussesthesoft-computing
technique, based onneura network andfuzzylogic, for
tissueclassificationthat could help early detection of
whitematter changesduetoradiationtherapy inbrain
tumor. Themodel islikely totrigger further research
towards understanding dynamics of white matter
demyelinationasaresult of radiationinsult to normal
brain. Thisliterary work hasearlier been awarded an
Indianpatentin2005. Another scientificwork entitled
“MagneticResonance(MR) Petternsof BranMetastas's
inLungCancer Petients Correationof ImagingFindings
with Symptom", published in Journal of Thoracic
Oncology: 2008, explainshow apatient couldremain
asymptomaticevenwithlargemetastati cdiseaseload
inthebrain, anobservationthat could changethepresent
perception of managing lung cancer patients. Thishas
influenced themanagement partindealing such cases.
Conclusion

MRI is a powerful technique and has a unique
placein oncology practice. It is, however, necessary

that the practice be judicious and the interest of the
patient kept aboveeverything.

(Reviewed by Dr A Jena, Senior Consultant,
Dept of Magnetic Resonance Imaging )
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GUEST ARTICLE

DIET, NUTRITION AND CANCER

Introduction

Cancer is a mgor public hedth challenge to
scientists as well as public health personnel today.
Indugtridization, rural/urbanmigration, dietary changes,
excess consumption of tobacco and alcohol have
addedtocancer burden. Accordingtocertainestimates,
therewere 10 million new cancer cases and 7 million
deathsin 2002 and it is estimated that in 2020 there
will be18millionof new cases, 10million of whichwill
die;and 70%of thesewill beinlowincomecountries.
Consumers are currently interested in prevention of
al chronicdisorders. M ounting research continuesto
indicate that food influences the ability to achieve
one’ sgenetic potential and aso modifiestherisk of a
variety of diseaseconditions.

InIndia, themg or cancersaretobaccorelated (lung,
ord cavity, larynx, pharynx and oesophagus) inmenand
oral, oesophagus, lung (rel ated totobacco), breast and
cervix inwomen. Theincidenceof oral cancersisthe
highest andinrecent times, colonand prostatecancers
have aso increased. While the incidence of breast
cancers in women is higher in urban India, cervical
cancers predominate in rural segments. As cancer
therapy isexpensive, cancer preventionisof paramount
importance in any healthcare policy, including
cancer control. Simple lifestyle factors, such as
smoking, drinking, unhealthy sexual practices, dietary
patterns, body compositionandphysical activity, seem
toplay asignificant role. Healthy dietary practicesif
adopted from a young age can aid significantly in
preventionof severa chronicdiseases, includingcancer.

Carcinogenic Process

Canceris multifactorial and multi-mechanistic inits
origin and pathogenesis, and requires multipronged
approach for its control and management. Cancer is
uncontrolled growth of cellswhere strictly regul ated
processes, such as cell division, differentiation and
death, goout of control, resultingintumour formation
anddissemination. Thegenetic(DNA) damageorinitiation
and epigeneticcomplex processof promotion canlead
todysplasia(preneoplasticrevers blechanges) followed
by carcinomainsitu, invasivecarcinomaand metastatic
carcinoma. Activationof oncogenes, | 0ssof suppressor
genes, dysfunctional intracellular communications,

upregulated signal transduction, activation of
transcriptional factors, deregulation of apoptoss,
angiogenesis, inflammatory and oxidant damageand
telomeraseshortening characterizetheprocessof cancer.
Thisappearsto bethecommon pathway of cancer.

Diet and Cancer

Current evidencesindicatethat dietary factorsplay
animportantroleininception, promotionandprogression
of cancer. Itisestimatedthat al most one-third of cancers
canbeprevented by adopting appropriatediet around
theglobe. International variationsin cancer ratesare
generally believedto beduetovariationsinlifestyle
factorsand environmental exposures, of whichdietand
nutrientsand bi oactivephytochemical sinfood appear to
beimportantriskmodifiers. Singleingredientsor multiple
ingredients of a particular food have been shown to
impact severa processes, including molecular events. A
singledietary agent may alter multitude of processes,
suchascdll cycle, cdl proliferation, cell death (gpoptoss),
cell differentiation, DNA damageandrepair,inflammeation
andimmunity, carcinogen metabolismand hormonal
regulation. A typical diet can have more than 25000
bioactives with wide variations in amounts and
bioavailability. Further, several food componentsand
activeingredientsmay interact andinfluencethenormal
and cancer cellsdifferently. Theresponsesarelikely to
vary depending on the quantity (dose), timing and
duration of exposure. Thus genomics, epigenomics,
transcriptomics, proteomicsand metabol omicscanbe
influencedby dietand nutrientgeneinteractions. Finaly,
it may be the aggregate effects which manifest as
protection in epidemiological studies.Thus, for
preventionof harmful effects, itisnecessary toconsider
evidencebased sciencefor publichealth policy.

Recommendations from Systematic Reviews
of Ingtitutions from USA, UK and Europe

The World Cancer Research Fund and American
Institute for Cancer Research commissioned a study
report on foods/nutrients and physical activity and
preventionof cancer. A groupof expertsreviewedall the
relevant researchfindingsusing meticulousmethods, in
order togeneraterecommendationstoreducetherisk of
cancer worldwide. A summary of thereportisoutlined
hereintermsof foodsand drinks. Theevidences have
been categorised asconvincing, probabl e, suggestive
and limited, based on strength of evidences, mostly
epidemiological thoughexperimenta informationhas
not beenignored.
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1. Since obesity, ie, higher body mass index and
abdominal fat and total body fat have been found as
causa agents(convincing/probableevidence) forseverd
cancers, it has been suggested that body mass index
(median) bemaintained between 21 and 23, depending
onthenormal rangefor different populations. Weight
gainandincreasesinabdominal fat shouldbeavoided
throughout adulthood. Thereisonly limited evidence
suggestingthat dietsrdatively highinfatsandoils(intotd,
or any type) arein themselves a cause of any cancer.
Scanty evidencesuggeststhat total fatisacauseof lung
cancer and of postmenopauisal breast cancer. Suggestive
evidence shows foods containing animal fat cause
colorectal cancer. Boththerolesof carbohydratesand
fat aremediated through overweight and obesity.

2. Itisnecessary tomaintainaveragephysical activity
above 1.6 PAL. Individuas must maintain physical
activity suchasmoderatewalking for 30 min/day and
buildit up for 60 min. All sedentary habitsneed to be
avoided, likeTV viewingandother suchlesurdy activities.

3.Inordertoprevent obesity, itisnecessary toconsume
averageenergy densefoods(125kcal/100g) andavoid
sugary drinks and high energy foods (225-275 kcal/
100g), such as processed and fast foods which can
Increaseglycaemicindex andload.

4. 1tisbest to consume unprocessed plant based foods
toprovidenon-starch polysaccharides(fibre) 25g/day.
Wholegraincereal s, pul ses, vegetablesand fruitswill
provideadequatefibreto protect against severd cancers.
Foodscontai ning micronutrients, suchasbetacarotene,
vitaminC, sdleniumand phytochemica ssuchaslycopene
areconsi deredimportantin prevention of cancer.

5. It is essentia to limit the intake of cooked red
meat(500g/week) and avoid processed meat (smoked,
cured, sdltedor chemicaly preserved). Thereissuggestive
evidencethat fish, anda sofoodscontainingvitaminD,
protect agai nst cancer.

6. Thereisastrong relationship between a cohol and
cancer and causality has been established for upper
aerodigestive, colorectal and breast cancer. Therefore
menshouldlimital cohol consumptiontotwodrinks/d
andwomento onedrink (10-15g of ethanol/d).

7. Freshvegetables/fruits(preferably greenand yellow
ones) tobeusedinplenty after thoroughwashing (400-
500g/d/person). Processing to be minimal and free
from contaminantsandharmful chemicals.

8. Oneshouldavoid mouldy grainsasthey aresources
of aflatoxin.

9. Sdltintake should belessthan 6g/d/ person(2.4g of
sodium), including processedfood.

10. Nutritiond needsmust besati sfiedthroughadiversfied
diet. Nutritiond or dietary supplementsarenot advised.

11. Exclusivebreast feeding protectsboththechildand
themother against cancer.

12. Cancer survivorsmust receivenutrition carefrom
trained persons. Regular physical activity and measures
to control weight may help prevent recurrence of
breast cancer. Highdosesof microand phytonutrients
arenotindicated.

Dietary Guidelines for Prevention of Cancers

The guidelines are consistent with good dietary
practiceswhichif followedwould not only reducethe
incidenceof cancer but would alsolimit other chronic
diseases, suchascardiovascul ar problemsand diabetes.

- Body massindex should bebetween21-23andgain
inweight anddepositionof abdominal fat throughout
adulthood should berestricted.

- Physical activity shouldberegular and maintained.

- Unprocessed whol e grains and pul ses as sources of
energy and proteinwithfat intakenot exceeding 25-
30%of total caloriewill provideal macronutrients.

- Freshvegetabled fruits(preferably greenandyellow
ones) inplenty tobeused after thoroughwashing.

- Contaminatedfoods, specidly funga andfried, burnt,
smoked, fermented, salted and pickledfoodsshould
beavoided.

- Alcohol consumption and hot beveragesto be used
moderately.

All nutrientsshouldbeobtainedthroughadiversified
dietand not through dietary supplements.

Suggested Readings

. JohnA.Milner: Diet and Cancer-Factsand Controversies.
Nutrition and Cancer, 56(2),216-24; 2006.

« Kim YI: Nutrition and Cancer.In Bowmann BA,
Russel RM (eds): Present Knowledge in Nutrition.
Washington DC; International Life Science Institute.
P 688-719, 2006.

- World Cancer Research Fund/ American Institute for
Cancer Research: Food, Nutrition, Physical Activity
andthe Prevention of Cancer- A Global Perspective.
Washinton,DC; AICR; 2007.

(Kamala Krishnaswamy, Former Director, National
Institute of Nutrition & Former President, Nutrition
Society of India)
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GUEST ARTICLE

CANCER SAHYOG

Cancer Sahyog isan Emotional Support Group of
Indian Cancer Society (ICS). One breaksinto acold
sweat at thevery mention of theword Cancer! It seems
invincible, leadingtothefeeling of hel plessnesswhen
adiagnosisis made. Doctors dealing with the Big C
day after day sometimes fail to realize what this
pronouncement means to the patient or hisfamily .

Cancer Sahyog took upthecudgelsin aunique
fiedddfromwhichother NGO'sshy off. Theideahasbeen
toinduct survivors as membersto provide emotional
support to the cancer patientsand their families. Who
canbetter understandthetrauma, or thepainexperienced
by aCancer Patient thanaCancer Survivor?Similarly,
who can better addressthe worries of familiesthan a
caregiver whohimself haslivedthroughtheexperience?
Theinceptionof theEmotiona Support GroupinFebruary
1991 by afew brave cancer survivorsand caregivers
under the umbrellaof ICS marked amilestone event.
Cancer survivorsthusentered thearenato support and
comfort fellow travelersintoday’ sclinics (Sahyog =
Fellow travelers). They became Sahyogis, adding a
dimensionof graceand caretomerephysical treatment.

Thebirthof support groupsstartedfromtheneedto
shareandreceivesuccour. Itisrightly saidthat only the
diver knows the depth of the seaand it isthis adage,
which is the basis of support groups. Every patient
feels that his pain and discomfort is unique and
surpasses everyone else’s. There is the thought
“How can you possibly know what | am going
through?’ Thatiswherethesurvivor stepsin, someone
who has walked through a similar situation, faced
the ondaught of the disease and its accompanying
treatment, gone throughsimilar fearsandanxieties.

Cancer Sahyog has about 80 members. Most of
themareether survivorsor caregivers, someof them are
doctors and a few associate members who help in
administrativeor Public Relationwork. Thesurvivors
and caregivers of Cancer Sahyog span the different
cancer hospitalsin Delhi and NCR. The volunteers
work as a bridge between the doctor and the patient.
Thesecheerful facescanbefoundin OPD’ sandwards,
tirelessly carrying out their task of cheering up the
depressed and anxious patients and their equally

stressed out families. The purposeof Cancer Sahyog
istoprovideemotional support, theability toempathise
withanxietiesandfears, andfindwaysto help patients
andfamiliestoded successfully withthem.

Ignoranceisacurse. Medica questionsarenottheir
forte but the basic knowledge about food, exercise, a
positive mindset, and disease is imparted through
literature, whichisdistributedinall thehospitals. These
givecorrectinformationandanswer tomany questions
arisinginthemindof thepatientand hiscaregivers.

Cancer Sahyog’ sactivitiesaremultifaceted. They
help| CSinspreading awarenessthroughtalksonradio
and TV, and awarenessprogrammesinthe Shopping
Mallsduring thebreast cancer month of October. The
members actively work for the Survivor’ s Walk for
Cancer Awarenessheld every year onfirst Sunday of
February. They organiseanannual seminar inthefirst
week of October every year which deals with a
particul ar subject concerning cancer survivors. It may
be medical, or psychological, or even relating to
survivorship. Over theyears, it hasbeenrealized that
there is another field in which Cancer Sahyog could
extend ahel ping hand, iefinancial assistancetowards
treatment. A lot of patientscannot affordtheextremely
expensive medicines, so Cancer Sahyog helps them
withthe procurement of thesame. Medical assistance
is based on a strict protocol of needs assessment.
The patient has to meet certain criteria in order to
getsuchhelp.

Therewasal ot of skepticisminthemedical fraternity
when Cancer Sahyog began its mission but with the
passageof timeandtheir volunteers’ ability toestablish
their sincerity and credibility, thedoctorsin different
hospital shaveredlised thesel flessdevotionwithwhich
they work. Their contributionisnow being recognized
andithasmadeanicheintheheartsof thepatients, their
familiesandthedoctors. Volunteersvisitdifferent cancer
hospital swherethey hel pthepatientswithinformation,
medicinesandempathy. They encouragethemtobecome
srongbeingsphysicdly, mentaly andemationdly. They
leand support to thefamiliesby untiringly answering
their queries about disease, food and the problems
arisingout of thetreatment. Thevol unteerssteer themin
the right direction, ensuring successfor both—igniting
thewill tolive, thejoy of livingandthedeterminationto
defeat themonster of cancer.

(MrsiIndraJasuja, President, Cancer Sahyog, Indian
Cancer Society, Delhi)
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PERSPECTIVE

GENE THERAPY IN CANCER
Introduction

Gene therapy is the insertion of genes into an
individual’ scell sandtissuestotreat adisease, suchasa
hereditary diseaseinwhichade eteriousmutantalleleis
replacedwithafunctional one. Althoughthetechnology
isstill initsinfancy, it hasbeenusedwith somesuccess.
The main objective in gene therapy in cancer isthe
devel opment of efficient, non-toxicgenecarriersthat can
encapsulateand deliver foreigngenetic materialsinto
specific cell types such as cancerous cells. Scientists
are focusing on both therapeutic genes and genes
to produce a systemic immune reaction against
micrometastases. Itisalso beinginvestigated aspart of
acombination treatment to treat primary tumoursand
metastasesand asachemo- and radiation-sensitizer.

GeneTherapy Procedure

At present, the most widely used gene therapy
procedurefollowsthesesteps:

) Identification,isolationandamplificationof thegene
tobeusedinthetreatment;

i) Extractionandinvitrocultureof tissuecellsfromthe
patient to betreated;

i) Transfer of thetherapeuticgeneintothesecellsviaa
vector, using a gene that contains a promoting
sequenceto enable its expression and amarker to
identify cellsintowhichitisincorporated; and

Iv) Transferintothepatient of selected gene-containing
cells. The theory is that when the gene exerts its
normal physiological functions, thediseasewill be
diminated.

Viruses used for oncolytic cancer therapy
Includeadenoviruses, vaccinia, herpessimplextypel,
Newcastlediseasevirus meades, retroviruses, vesicular
stomatitis virus and reoviruses. Nonviral vectors,
including polymers, liposomes, slemcellsandartificial
chromosomes may be safer than some viral vectors
becausethey do not causethesameimmunereactions,
but thedownsidetoliposomescanbeinefficient entry
sof DNA intothecell’ snucleus.

Gene Therapy Approaches

Current genetherapy approachesinclude:

i) Addiction gene therapy: Tumour suppressors
introduced into tumour cellsby genetransfer are p53

gene, Rb(retinoblastomagene) and mda-7 (melanoma
differentiation-associatedgene-7) and Allovectin-7® .
i) Genetherapy using oncolytic viruses. Oncolytic
viruses replicate only tumour cells, and attenuate its
toxicityinnormal tissue.

iii) Suicide gene therapy: Genes are introduced to
stimulatethegenerationof productsthat aretoxicfor the
cells and contribute towards resistance against
chemotherapy.

iv) Introduction of genes to inhibit tumour
angiogenesis. Research isin progress on the use of
mi croencapsul ated cell sinangiogeni ccancer therapy.
V) Immunotherapy: Theaim of immunotherapy isto
increasethepatient’ simmuneresponsetothetumour.
vi) Excision genetherapy: Theaim of thistherapy is
toremovedefectiveoncogenes, thereby inhibitingthe
growthof tumour cells.

vii) Antisense RNA: Antisense RNA may prevent
theactivity of oncogenes, including myc, fosandras;
and it can aso inhibit viruses, e.g., HSV-1, HPV
(Human Papillomavirus) and HTLV-1 (Human
T-lymphotropicvirus).

Major Developments

Scientists have successfully treated metastatic
melanomaintwopatientsusngkiller T-cellsgenetically
retargeted to attack the cancer cells. Genetherapy has
alsobeenused successfully totreat twoadult patientsfor
adiseaseaffectingmyeloidcells. Positivephasel I tria
resultswith Advexinwhichtargetsthecancer suppressor
gene p53 and although this single-gene approach is
finally having success, two decadesof researchhasled
scientiststobelievethat replacing onegenemay not be
the best strategy in multigenic disease like cancer.
Newer approachisfocusing onboththerapeuticgenes
and genes to produce a systemic immune reaction
against micrometastases.

Treating metastases. Someresearchersarefocusing
on gene therapy as a better approach to treating
metastases. Theresultsof atrid testingatumour-targeted
genetransfer treatment, Rexin-G, showed antitumour
activityinseverd metagtaticcancers. Itisnow designated
as an orphan drug in the US for osteosarcoma, soft-
tissuesarcoma, and pancresticcancer. Rexin-G showed
lack of systemictoxicity, reductionof tumour burden,
andenhancedquality of life.

Reximmune-C, designedasanimmunestimulant, or
vaccine, isusedaoneorincombinationwithRexin-G.
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Preclinicd studiesand phase1testing of thecombination
Insevera cancersshowedgreater cancer cell deaththan
that achievedwith Rexin-Ga one. Thiscombination of
genetherapy killscancer cells, thereby exposing new
tumour antigens, while promoting a local immune
response. A newer version of Reximmune-C hasa“ of f
switch” asan additional safeguard, aherpessimplex,
thymidinekinasesuicidegene.

I mmunotherapies. An experiment, called adoptive
cell transfer that genetically engineered thelymphocytes
of 17 patientswith certain T-cell receptorsby using a
retrovirus, enabling cell storecognizetumour cell surface
proteins and kill cancer cells, was hailed as the first
successful useof genetherapy totreat cancer. Additiona
T-cell receptorsthat recognizecommonepithelial cell
cancers, suchasbreast, ovarian, and coloncancer, were
identified. In a different approach to treat chronic
lymphocytic leukemia, patients' CD 40 B-cellswere
infectedwithitsligand, CD-154, by usnganadenovird
vector, which enhances antigen specific immune
recognitionby autologous T-cdls. Recently, animproved
human version of CD-154, called ISF 35, has been
developedwhichisunderclinica tria.

Oncolyticviruses. Oncolytic virusesare now one of
themost activeareasof genetherapy researchincancer,
with several proof of principlestudiesongoing.Early
oncolyticvira therapy focused onintratumoral injection
for head & neck cancersandgliomas. Researcherstried
next to give oncolytic virusesintravenoudly. Severd
oncolyticvirusesareinearly stageof testingaswell as
in combination with chemotherapy and radiation.
M odified vacciniavirusandproductsfromtherhabdovirus
family destroy tumorsby multiplemechanisms,including
vira lysis, tumour vascular shutdown and induction
of asystemic immune response to cancer. Oncolytic
vira gene therapy increases vascular permeability,
inflammatory geneexpressionandleukocyteinfiltration,
however, admini stering onedoseof anantiangiogenic
peptide before treatment counteracts angiogenesis
andenhancesthevirusefficacy.

Oncolyticvirusesalsohavethepotential tobeself-
amplifying drugsthat can spreadto other cancer cells.
Thisamplificationhastheability tosoreadcell killingand
amplify theproductionof transgeneproteinsandimmune
responsesby producing cytokinesor antigene. Reolysin,
anunmodifiedhumanreovirus,isalsobeingtestedina
range of solid tumours and metastatic cancer as a

monotherapy and in combination with chemotherapy
andradiation, withloca or systemicddivery. Oncolytic
virusescouldthusplay animportant roleingenetherapy
for cancer.

Multiple Challenges

Emergingchallengesof genetherapy are: determining
which genes are likely to be most effective to treat
tumoursand metastasesand whether local or systemic
administrationisbest; discovering and optimizing new
vectorsbest suited to thetype of issuebeing targeted,
improving gene expression, and reducing toxicity.
About 70 percent of genetransfer trestmentsto-dateare
viral. There are many safety issues associated with
their use. Virusesadministeredevenlocally havebeen
detected in remote, non-targeted tissues, such as
reproductiveorgans. Improperly disabled virusescan
trigger exaggerated immune reactions in patients
withanunderlyingdisease.

Thevirusescand soinsertthemsalvesintothewrong
sites, which has caused cases of leukemiain children
beingtreated for severecombinedimmunodeficiency
disease. Another weaknessof viral vectorsisthat, like
viruses, apatient’ simmune system can disablethem.
New vira vectorsarebeingengineeredtoremaininthe
body longer, produce long term gene expression and
havebetter saf ety profiles. Another strategy toenable
vira vectorsto avoid immunedetectionistodisguise
them by using polyethyleneglycol “ stealth” coatings,
enablingboth carrier andgenetoremainincirculation
longer beforethebody destroysthem.

Concluson

Cancer genetherapy isthemost studied application
of genetherapy. Overal, theexperiencesfromthemajor
developments and research till date suggest that (@)
humanclinica sudiesprovidetheultimatetesttodefining
limitsof current strategies; (b) informationfromthese
trialscan guidetherational addressof current system
limits, and(c) derived advanced generationsystemscan
provide truly impressive gains in the therapeutic
potential achieved. It is hoped that these centra
lessons represent a pivotal paradigm for future
endeavorsinthisfield sothat true” therapeutic” results
canbereportedincancer genetherapy, andthat cancer
genetherapy joins theranksof genetherapy successes.

(Reviewed by Dr Suresh P, DNB Sudent, Dr Ullas

Batra, Assoc Consultant and Dr D C Doval, Senior
Consultant, Dept. of Medical Oncology)
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RESEARCH AND DEVELOPMENT

Larynx Preservation

Many patientswithlocally advancedlaryngeal and
hypopharyngeal cancer face total laryngectomy, a
procedurethat comeswithdifficult Sdeeffects. Normal
speechisoftentotally affected. Frenchresearchershave
found that treating locally advanced laryngea and
hypopharyngeal cancer patients with a 3-drug
chemotherapy combinationhel psmany patientsavoid
surgery andkeeptheir larynx andinturn, improvetheir
qudity-of-life.

Patients were randomly assigned to either a
combination of cisplatinand 5-fluorouracil (5-FU) or
docetaxd, cisplatinand 5-FU. Thosewhorespondedto
thechemotherapy underwent radiationtherapy; those
whodidn’t had surgery. After 3yearsthey found that
about 70% of thepatientswho got docetaxel inaddition
to the other drugs were able to keep their larynx,
compared to about 58% in the other group. More
patientsin the docetaxel group also had their tumors
shrink significantly with chemotherapy (80% versus
59.2%) though they experienced more of certain side
effects. Theresearchersdid not find any differencein
survival betweenthetwogroups.

(ACSNews, Mar 25, 2009)
New Alter nativeto Biopsy

Accordingtoresearchersat theStanford University
School of Medicine,adropof blood or achunk of tissue
may oneday beall that isnecessary todiagnosecancers
and assessthelr response to treatment. The scientists
usedaspeciaizedmachinecapableof anayzingwhether
individual cancer-associated proteinswerepresentin
thetiny samplesand evenwhether modificationsof the
proteinsvariedinresponsetocancer trestments. Although
thestudy focused on blood cancers, thehopeisthat the
techniquemight alsoprovideafaster, lessinvasiveway
totrack solidtumors. They wereableto detect varying
level sof expressionof two common oncogenesin44 of
49lymphomasampl esfromhuman patientsascompared
withnormal control sand evendistinguish sometypesof
lymphomasfromothers. If onecanfigureout howtogo
inwithaneedleandremovejustafew cellsfor analysis,
repeated assessmentscan bemadeasto how thetumor
isrespondingtothetreatment. Thisisredly acomplement
totheexisting diagnosticand therapeutic methods.

(Science Daily, Apr 12, 2009)

Salivary Diagnostics

Researchersshowcased aremarkabl espectrum of
research outcomesthat expandtheclinica applications
of salivabased on * diagnostic toolboxes', aswell as
establishfoundational mechanigticinsghtsintosdivary
diagnostics. Thescientific and trandlational valuesof
threediagnostictool boxes(proteins, DNA,and RNA)
were highlighted in the saliva. One research team
established the systemic phosphoproteome
documentationtechnol ogy, providing apowerful tool to
evaluate health vs. disease states of oral and systemic
disease. Another group exploredthemethyl ation status
of genomic DNA contentsproviding proof-of-concept
datathat differential methylation analysisof specific
cellular genesinsalivacanbeusedtodetect oral cancer.
A thirddiagnostic alphabet, thesaivary transcriptome,
wasdiscoveredprovidingthescientificrationaefor the
trandationa utilizationof thesdivary transcriptomefor
biomarker studies. The mechanistic insightsinto the
vaueof sdivary diagnosticsfor systemicdiseasedetection
demonstrated that hormones/lymphokines/cytokines
produced by tumorswill leadtotranscriptional profile
changesand ectopicproteintrandation, whichwill be
secreted into saliva as tumor-associated surrogate
biomarkers.

(Medical News Today, Apr 4, 2009)

TheraSphere® for Liver Metastases

Among patients with colorectal cancer that has
spread to the liver, treatment of the liver with
TheraSphere® (yttrium-90glassmicrospheres) appears
to provide sustained stabilization of the disease.
Microscopic glass beads that contain a radioactive
materia aredeliveredthroughacatheter intothehepatic
artery. Thebeadsbecometrappedintheblood vessels
that feedthetumor anddeliver radiationtothetumor.To
explorethesafety and efficacy of TheraSphere® among
patients with colorectal cancer that has spread to the
liver, researchersconducted astudy among 72 patients
withliver metastasesthat couldnotbesurgicaly removed.
Patients received an average of two Therasphere®
treatments. A reduction in the metastases liver was
experienced by 40% of patients. Cancer progressionin
theliver occurredat amedianof 15.4 monthsafter first
treatment, indicating TheraSphere® may eventually
expandthetreatment optionsavailableto patientswith
liver metastases.

(Cancer, Mar 6, 2009)
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NEW TECHNOLOGIES

DIAGNOSTICS

Diagnostic for Melanoma

Researchers at the University of California, San
Francisco, havedevel oped anew diagnostictechnique
todistingui shbenignmolesfrommalignant melanomas
by measuringdifferencesinleve sof geneticmarkers.To
developthediagnostictoal, they firstusedamicroarray,
a“gene chip”, to identify about 1,000 human genes
presentinmalignant melanomasasand benignmoles.
They narrowed their study downtofivegenesthat all
showedhigherleve sof activity. They Sainedtheproteins
withantibodiestoassessthelevel of geneexpressionin
moleand melanomatissuesandfoundthat theincreased
proteinproductionby theme anomascomparedwiththe
moleswas statistically significant and thusareliable
diagnosticindicator. Theproteinsa soshoweddifferent
patternsof activity inthetwotypesof tissue, yieldinga
second, evenmorediscriminating diagnosticindicator.
The strategy correctly diagnosed 75% of the most
difficult caseswhichhad previoudy beenmisdiagnosed.
Thetechniquea soaccurately diagnosed other difficult-
to-diagnosemol es, knownasdyspl asticand Spitznevi.

(Medical News Today, Apr 1, 2009)

New Cell Imaging Technology

A new imaging technique that uses tiny, dye-
containing particlesto“fingerprint” proteinswithina
singlecell may leadto better waystodiagnoseandtreat
cancer. Thetechniquecouldimprovetheability notonly
to diagnose cancersand distinguish different types of
cancer cells from each other, but to determine how
aggressive atumor isand how likely it isto respond
totherapy. Current cell imagingtechnology, knownas
flow cytometry, usesanti bodiestagged withfluorescent
dye to detect proteins, which light up as they flow
through abeam of light. The images can, however,
becomemuddy if therearetoomany overlappingcolors,
limiting the number of proteins that can be imaged
smultaneoudy. Rather thansmplefluorescent dyes, the
team used special nanoparticle probes created by
Intel Corp that give off distinct signals.Instead of
giving avery broad, smooth spectrumthey give sharp
fingerprintsand detect specificproteinsinasinglecell.
Theteamhopeseventually tobeabletoimageasmany
as100distinctfeaturesinsideacell.

(Reuters, Apr 14, 2009)

Pathwork Tissue of Origin Test

Todeterminethetumor’ sorigin, thePathwork Tissue
of Origintest usesmicroarray technol ogy tomeasurethe
geneexpression pattern, comprising morethan 1,500
genes,inatumor withanuncertainoriginand compares
itwithexpression patternsof apanel of 15knowntumor
typesrepresenting 90 percent of all solidtumorsand 58
morphologies overall. The Tissue of Origin test can
benefit phys ciansby allowingthemtodiagnosetumors
withuncertainoriginswithgreater confidencebecause
thetest provides objective dataand the ability to both
ruleinandruleout tumor types.

Theresultsof the547-specimen study showed that
the test has significant potential to reduce diagnostic
uncertainty for poorly differentiated, undifferentiated or
metastatictumors. To- date, noother testsinthiscategory
have undergoneaslargeaclinical validation study or
producedsuchstrongresults Boththefrozenandformdin-
fixed, paraffin-embedded versions of the test are
commercialy availableasaservicethrough Pathwork
DiagnosticsL aboratory.

(Pathwork Diagnostics, Mar 31, 2009)
Test for Metastatic Risk

Researchers at NewY ork-Presbyterian Hospital/
Welll Cornell Medical Center have identified anew
marker for breast cancer metastasis called Tumor
Microenvironment of Metastasis(TMEM). Density of
TMEM wasassoci ated withthedevel opment of distant
organ metastasis, independent of lymph node status
and tumor grade. TMEM density directly reflectsthe
blood- born mechanism of metastasis and therefore
may prove to be more specific and directly relevant.
Thisdevel opment could changetheway breast cancer
istreated. If patients can be better classified aseither
low risk or high risk for metastasis, therapies can be
customtailoredto patients, preventing over-treatment
or under-treatment of thedisease.

A retrospectiveanalysisof tissuesamplesfrom 30
breast cancer patientsshowedthat TMEM density was
morethandoubleinthegroup of patientswhodevel oped
systemic metastases compared with the patientswith
onlylocdizedbreast cancer. Offeringfurther evidencein
support of the TMEM concept, they foundthat inwell-
differentiatedtumors, wheretheoutcomeisgeneraly
good, the TMEM count waslow.

(J Clinical Cancer Research, Mar 24, 2009)
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DRUGS
Drugfor Osteosar coma

TheEuropean Commissionhasapproved MEPACT
(mifamurtide, L-M TP-PE), animmune-based therapy
for pediatric patients with non-metastatic, resectable
osteosarcoma. Theapproval isbasedonclinical studies
led by researchers at the University of Texas M. D.
Anderson Cancer Center and anational co-operative
group. Gettingapproval inEuropeisahugemilestonefor
fighting pediatric cancer. MEPACT when combined
with chemotherapy, resulted in approximately a 30
percent decreaseintherisk of deathwith 78 percent of
patients surviving more than six years following
treatment. Thistherapy isthefirstinmorethan20years
to improve the long-term survival of osteosarcoma
patients. MEPACT worksby stimulating certainwhite
bloodcells, called macrophages, tokill tumor cells. The
chemotherapy actslike abomb sent in to destroy the
tumor, whileMEPACT actsasaspecial forcesunit sent
into clean out any remaining pockets of microscopic
disease. Relapsed osteosarcoma is often resistant to
chemotherapy. By givingM EPACT tonewly diagnosed
patients, relapse can be prevented by taking care of
any remainingtumor cell safter chemotherapy.

(M.D. Anderson News Release, Mar 10, 2009)
Kidney Cancer Drug

TheUSFoodand DrugAdministrationhasapproved
targeted cancer therapy Afinitor ord tablets(everolimus)
for the treatment of an advanced kidney cancer in
patientswherethedisease continued to progress after
treatmentwithother drugs. Afinitorisakinaseinhibitor;
It stopstumorsgrowing by blockingaspecificprotein
called mTOR. This action stops the cell to cell
communicationsthat hel p cancer cellstogrow, divide
andmetabolize. TheFDA approval reliedontheresults
of theRECORD-1clinical tria that tested thesafety and
effectivenessof Afinitor givenasdaily ora doseagainst
placebo. Thetrial was stopped early because interim
resultsshowed that patientstakingthedrugexperienced
delayed tumor growth and spread compared to those
whodidnot. Diseaseprogress onwasdel ayedfor about
fivemonthsin 50 percent of the patientswho took the
drug comparedtoonly 2monthsfor thosewhodidnot.
Thisapprova providesanew and useful tool for treating
advanced renal cell cancer, representing animportant
stepforwardinmanagingthisdisease.

(FDA, Novartis, Mar 31, 2009)

Novel Lung Cancer Vaccine

Anexperimentd vaccine, caledMAGE-A3antigen-
specific cancer immunotherapeutic that triggers the
patient’ simmunesystemtoidentify and attack specific
tumor cells, hasshown new promisefor thetreatment of
early lungcancer without harmingnorma cells. A totd of
182 patients with non-small-cell lung cancers were
includedinthe early phase of the study sponsored by
GlaxoSmithKline which is developing the vaccine
therapy. All thepatientshad cancersexpress ngMAGE-
A3. After having surgery to remove the tumors, 122
patientswererandomly assignedtotreatment withthe
MA GE-A 3-targeting vaccineand 60 patientsreceived
placebo vaccines. Patientswere given fiveinjections
every threeweeksat thebeginningof treatment andthen
eightinjectionsevery threemonthslater for atotal of 27
months. The preliminary research showed that the
treatmentwaswel| tol erated by patientsandtheM AGE-
A3-treated patients seemed less likely to have
recurrencesand diefromthediseasethantheplacebo-
treated patients. Further studiesneedto be conducted
totestthesafety and efficacy of thevaccine.

(Rush University Medical Center, Apr 7, 2009)

REOLYSIN®

REOLYSIN® is being developed from the
naturally occurringreovirusby OncolyticsBiotechInc.
Thereoviruspreferentidly replicatesincancer cellswith
anactivated RA Spathway, whilesparingnormal cells.
Approximately two-thirds of all cancers have an
activated RAS pathway, including most metastatic
disease. Vird replicationwithincancer cell scausesthem
toburst open, releasingmorevirusestoinfect other cels.

REOLY SIN® has demonstrated impressive
resultsin clinical trialson itsown, but particularly in
combinationwith certainchemotherapeutics. Recently,
Oncolytics announced positive results from three
combination REOL Y SIN® and chemotherapy trials.
Thetriasincluded Phasel/ll UK trial of REOLY SIN®
combinedwith paclitaxel/carboplatinfor patientswith
advanced head & neck cancers; second trial using
combinationREOL Y SIN® andthedocetaxe for patients
with advanced or metastatic solid tumors that are
refractory tostandardtherapy or for whichnocurative
standard therapy exists; and third clinical trial using
REOLY SIN® in combination with gemcitabine
(Gemzar®) for advanced cancer patients.

(Oncolytics Biotech, Apr 4, 2009)
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CLINICAL TRIALS

First PhaseOOncology Trial

PhaseOtria focusesprimarily ontoleranceandthe
ability of thedrugtohitatarget. L ow successrateof new
therapiesfor the treatment of cancer hasnecessitated
reval uationof thestandard anti-cancer drugdevel opment
paradigm, of which phaseOtrialswould beakey part
of anew approach. Scientists at the National Cancer
I ngtituteconductedthefirst phaseOclinical trid of adrug,
ABT-888withchemotherapy drug, involving 13 patients
withadvanced cancers, administeringasmall singleora
dose of 10, 25 or 50 mg ABT-888. The results
demonstrated thestatistically significantinhibition of
enzymeactivity inthepatient tumor samplesand blood
cells, showingthedrug affecteditstarget andwaswell
tolerated, thus providing an initial example of anew
paradigmfor early thergpeuticdevel opmentinoncol ogy.
Mostimportantly, thistrial showedthatitwaspossibleto
enroll asmall number of patients, treat themwithalow
doseof anew drug, identify whether thedesired target
of thedrug waseffective, and obtained all thiscritical
informationrel atively quickly.

(NCI News, Apr 13, 2009)
Myelodysplastic Syndromes

According to Phaselll clinical trial, treatment of
patientswith higher-risk myel odysplastic syndromes
(MDS) with Vidaza® (azacitidine) resulted in better
survival than conventional care . MDSareagroup of
blood (hematologic) disorders. Vidaza® was first
approvedfor thetreatment of MDSin 2004, based on
improved response rates and reduced need for
transfusions. Prior to the current study, there wasno
conclusiveevidencethat Vidaza® improvedsurvival.
The current study (AZA-001) involved 358 patients
withhigher-risk MDS, treated with either Vidaza® or
conventional care (best supportive care, low-dose
cytarabine, or intensive chemotherapy). Results
showedthat medianoverall survival was24.5 months
for patients treated with Vidaza® compared with
15monthsfor thosetreated with conventional care. The
two years survival was nearly 51% for patients
treated with Vidaza® compared with 26.2% for
thosetreated with conventional care.

(CancerConsultants.com, Mar 6,2009)

Rectal Cancer Recurrence

For patientswith operablerectal cancer, surgeryis
astandard approach of treatment. Toreducetherisk of
cancer recurrence, patients with Stage 11 or Stage 11
rectal cancer may alsoreceiveadditional treatmentwith
chemotherapy and/or radiationtherapy whichmay be
given before surgery (neoadjuvant), after surgery
(adjuvant), or both.To compare the two different
approachesto thetreatment of operablerectal cancer,
researchersin four countries (the UK, Canada, South
Africaand New Zealand) conducted a clinical tria
among 1,350 patientswithoperablerecta cancer. Petients
were randomly assigned to one of the two treatment
groups. Onegroupwasgivenashort (one-week) course
of neoad]juvant radiationtherapy; somepatientsinthis
group also received adjuvant chemotherapy and the
other group was given selective adjuvant
chemoradiotherapy.Theresultsindicated that patients
assigned to the neoadjuvant radiation therapy group
had alower risk of local recurrence.After threeyears
4.4% of patientsin the neoadjuvant radiation therapy
group had developed loca recurrence compared
with10.6%of patientsass gnedtothesd ectiveadjuvant
chemoradiotherapy group, suggesting that short-
course preoperative radiotherapy is an effective
treatment for patientswith operablerectal cancer.

(Lancet, Mar 7, 2009)
Temodar®for Brain Cancer

Glioblastomamultiforme(GBM)isthemostcommon
and fatal typeof primary brain cancer. The European
Organization for Research and Treatment of Cancer
(EORTC) andtheNational Cancer Instituteof Canada
Clinica TridsGroup (NCIC) conducted arandomized,
Phaselll trial to evaluate the effects of radiation plus
chemotherapy with Temodar® (temozolomide) in
patientswithglioblastoma. A total of 573 patientswere
randomly assignedtorecelveradiationa oneor radiation
withconcurrent Temodar®, followedby uptosix cycles
of adjuvant Temodar®. After fiveyearsof follow-up,in
thegroupof patientstreatedwith Temodar andradiation,
27.2% were dlive at two years, 16% at three years,
12.1% at four years and 9.8% at five years. Of those
treated with radiation alone, 10.9% werealive at two
years, 4.4%at threeyears, 3.0%at four yearsand 1.9%
at five years, indicating that the combined treatment
withradiationandchemotherapy improvedsurvival.

( Lancet Oncology, Mar 9, 2009)
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WATCH-OUT

Breast Cancer

United States Patent and Trademark Office has
IssuedpatentNo 7,514, 209toDai Hong Y ueetal. The
assigneesareRosettal npharmaticsL L C(Seattle, WA)
andNetherlandsCancer Ingtitute. Thepatentis entitled
‘Diagnosisand Prognosisof Breast Cancer Patients';
publishedonApril 7,2009. The inventionrelatestothe
Identificationof marker genesuseful inthediagnosisand
prognosis of breast cancer. More particularly, the
inventionrel atestotheidentification of aset of marker
genes associated with breast cancer, a set of marker
genesdifferentially expressedinestrogenreceptor (+)
versusestrogenreceptor (-) tumors,inBRCA1versus
sporadictumors, andin sporadictumorsfrom patients
withgoodclinical prognosis versuspatientswith poor
clinical prognosis. For each of themarker setsabove,
theinventionfurther relatestomethodsof distinguishing
the breast cancer-related conditions. The invention
further providesmethodsfor determiningthecourseof
treatment of apatient withbreast cancer. Theinvention
alsordatestokitscontaining ready-to-usemicroarrays
and computer software for data analysis using the
statistical methodsdisclosedherein.

(USPTO, Apr 16, 2009)
Cervical Cancer

Mackay Memorial Hospital [TW] has been
assigned Patent No. US2009082437 (A1) entitled‘ Use
of Oxaliplatin for Enhancing Radiosensitivity
in Radiotherapy of Cervical Cancer’ published on
March 26, 2009. The present invention relates to a
method for enhancing radiosensitivity inradiotherapy
of cervical cancer by administeringaneffectiveamount
of oxaiplatintocervica cancer cdlls. Radiationcombined
with pretrestment of oxaliplatinaccordingtothepresent
invention hel pstoenhancethecytotoxicity of radiation
and results in augmenting radiation-induced mitotic
catastrophe. The analysis on molecular mechanism
reved edthat oxdiplatinaugmentedtheradiation-induced
DNA double-strandbreakindi cated by reducinggamma-
H2AX expression, abrogated radiation-inducedATM
phosphorylationandreducedtheChk2 phosphorylation.
Oxadliplatincanbeusedasapromisingradiosengtizerfor
treatment of cervical cancerinradiotherapy.

(esp@cenet.com, Apr 17, 2009)

Gene for Colorectal Cancer Screening

Althoughmethodsfor detecting coloncancer exist,
themethodsarenot ideal. Digital rectal examinations
dthoughrdativelyinexpendveareunpleasantandcanbe
inaccurate. Fecal occult blood testing is nonspecific,
colonoscopy ands gmoidoscopy arebothuncomfortable
for thepatient and expensive. Double-contrast barium
enemaisalso an expensive procedure. Because of the
disadvantagesof exi stingmethodsfor detectingcancers,
new methodsareneededfor cancer diagnosis. EXACT
SciencesCorporationannounced on February 4,2009
that a United States has issued Patent No. 7,485,420
that coverstheuseof differentially methylatedvimentin
asamarker for thedetection of colon cancer, basedin
partonapplicants discovery that thelevel sof vimentin
transcriptintissuesfromhuman cancersarelower than
thelevel sof vimentintranscriptinnorma tissues. Through
its license agreement with Case Western Reserve
University, EXACT has exclusive worldwide rights
to the vimentin gene technology for non-invasive
stool-based detection of colorectal cancer and
pre-malignant col orectal polyps.

(EXACT <ciences Corporation, Feb 4, 2009)
Prostate Cancer

European Patent Office has issued Patent No.
US2009087384 (A1) toErguen Sueleyman[DE] etdl,
publishedonApril 2,2009 andentitled“ Medicineand
Methodfor Treatment of ProstateCancer”. Theinvention
concernsamedicinefor treatment of prostate cancer
and a corresponding treatment method with which
recovery chances are improved in the treatment of
prostate cancer. The medicine can be supplied to a
prostate tumor through the bloodstream, contains an
activecomponent and abinding component aswell as
ultrasound microbubbles. The binding component
includescoupling molecul esthat specifically bindtoa
determinedtarget moleculeformedintheendotheliumof
tumor-associated blood vessels that istypical of the
tumor or thetumor stage. Theactivecomponent contains
at | east onechemotherapeuti c substance. Thecoupling
mol ecul esareboundtotheouts deof themicrobubbles
and active substance moleculesarelikewiseboundto
the outside of the microbubbles or are enclosed by
the microbubbles that can be destroyed (burst) by
theapplicationof anultrasoundfield.

(European Patent Office, Apr 17, 2009)
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GLOBE SCAN

HPV Testing Reduces Cancer Deaths

Theremarkablepromiseof thelndiantria presents
aworthy globa chalengetoimplement smart, regiondly
taloredstrategiesthatwill efficiently savemillionsof lives
in the years ahead. Led by Dr Rangaswamy
Sankaranarayana of the International Agency for
Research on Cancer , therandomized, controlledtrial
compared the efficacy of three methods of cervical
cancer screening: visud inspectionwithaceticacid (VIA),
paptesting (cytology) andHPV testingwithQIAGEN' s
digeneHPV test. Resultsfromthismilestonestudy, an
eight-year tria conductedinMaharashtrastateof India
involvingmorethan 130,000women, demonstratedthat
inlow-resourcesettings, asingleroundof HPV testing
significantly reducedthenumbersof advanced cervical
cancersand deaths, comparedwith Paptestingor VIA.
It isthe first randomized controlled trial to measure
incidence of cervical cancer and associated rates of
deathastheprimary outcomesusing different tool sfor
screening. Theimplicationsof thefindingsof thistrid are
immediateand global; international expertsincervical-
cancer prevention should now adapt HPV testing for
widespreadimplementation . Thestudy wassupported
withfunding by theBill & MelindaGatesFoundation.

(Indiaz QIAGEN NV, Apr 3, 2009)
HPV-PositiveTonsi| Cancer

Accordingtoanew Swedishstudy fromKarolinska
Institute that mainly covered the Swedish capital of
Stockholm, thenumber of casesof tonsi cancer linked
tothehumanpapillomavirus(HPV), continuestoincrease
withdiagnosestriplingsince1970. Researchersfound
that since 1970, the cumulative incidence of HPV-
positive, primarily asregardsthe virustype HPV 16,
tonsi| cancer hasincreasedfrom 23to 93 percent, while
thenumber of HPV -negativetumorshasdecreased. I
the trend continues, ailmost all tonsil cancer in the
Stockholmregionwill beHPV -positive, just asitiswith
cervical cancer for which 99.7 percent of cases are
HPV-pogtive. Inlight of thisnew knowledge, researchers
wanttostudy different typesof treatmentimpact onthe
diagnosisand side-effectsfor HPV -positiveand HPV -
negativepatients. They a sohopetodiscover theroleof
HPV vaccineintheoral cavity.

(Sweden: Karolinska Institute, Apr 3, 2009)

Test-Tube Model of Breast Cancer

Anaward-wining team of UK scientistsat Queen
Mary’ sUniversity of London hasdeveloped athree-
dimensional model of human breast cancer (ductal
carcinomain situ) in atest-tubewhich should help to
reduce the number of animals used and improve the
quality of cancer research. Scientists are constantly
looking into ways to replace animals in medical
experiments. Thisisan exciting development in both
breast cancer research and the replacement of
animals.Themoded isgrownfromdonated humancells
from both cancerous and healthy breast tissue and
accurately replicates what happens in normal and
malignant breast cells, containingall of thetypesof cells
that are present in breast tissue. It iscapable of being
usedfor complex studies, includingtheidentificationand
screening of new therapeutictargetsand couldreplace
experimentsthat currently requirelaboratory animals.
Thenew mode shouldad sodlowthemtoinvestigatethe
earlier tagesand progress onof thedi sease. Thiskind of
techniqueistheway forwardfor breast cancer research.

(UK:Cancer Research UK, Apr 1, 2009)

L egidation toImproveCancer Care

The Comprehensive Cancer Care Improvement
Act, re-introduced on April 3, 2009, would improve
carefor millionsof Americansdiagnosedwithcancer by
empowering patientswithwritteninformationnecessary
tomakeinformed decisions- fromthetimeof diagnosis
and throughout their lives - and also by providing
documentedinformationthatiscrucial tocoordinating
carewith other providers. Many cancer expertshave
concludedinaseriesof reportsthat thetypeof planning
proposedinthisbill will enhancetheoverall quality of
cancer care by improving communication between
doctorsand patientscoordinating activetreatment and
symptommanagement, promotinginformationsharing
among hedlthcarepractitioners, andensuringappropriate
follow-up carefor survivorsafter primary treatment.
This legidation is an important first step towards
substantially improving cancer carein America. Itis
hoped that this bipartisan, common sense bill moves
quickly throughthelegislativeprocessand becomesa
law. The bill has widespread support from cancer
survivors, leading national patient advocacy
organizations, physician groups and comprehensive
cancer centersfromaroundthecountry.

(US: Medical News Today, Apr 3, 2009)
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Broccoli Sprouts

Broccoli hasrecently enteredthepublicawareness
asapreventivedietary agent. Three-day-old broccoli
sprouteliminatesHelicobacter pylori (H. pylori)infections
—awidespread type of bacterial infection and amajor
causeof somachcancer. Theeffect of broccoli inhumans
onthebacterial infectionthat |eadstostomach canceris
explainedforthefirsttimeinthestudy inwhich70grams
of fresh broccoli sproutsor itsequivalencein alfafa
sproutswerearbitrarily givendaily to48 Helicobacter-
infected Japanese men and women for a period of
eightweeks.

Using ordinary breath, serum and stool tests as
methods of assessment, researchers evaluated the
severity of H. pylori infection at enrolment. Eight
weekslater, infectionlevelswerenoticeably lower onall
three measures among those patients who had eaten
broccoli sprouts, while they remained identical for
patientswho had eaten alfalfasprouts. Duetothewell
established causeandeffectlink, areductioninH. pylori
probably leadsto adeclinein stomach cancer.

(Medical News Today, Apr 6, 2009)
Lymphedema

AccordingtotheNational Cancer Institute, 25t030
percent of womenwho havebreast cancer surgery with
lymph node removal and radiation therapy, develop
lymphedema.Breast cancer patientswithlymphedemain
their upper armexperiencedreducedfluidintheswollen
arm by up to 39 percent after undergoing a super-
microsurgical technique, knownaslymphaticovenular
bypass, report researchersat TheUniversity of Texas
M D Anderson Cancer Center. Inlymphaticovenular by
passsurgery, surgeonsusetiny microsurgical toolsto
maketwotothreesmall incisionsmeasuringaninchor
lessinthepatient’ sarm. Lymphaticfluidisthenredirected
tomicroscopicvessdls approximately 0.3-0.8millimeters
in diameter, to promote drainage and alleviate
lymphedema. Theprocedureisminimaly invasiveandis
generdly completedinlessthanfour hoursunder general
anesthesia, allowing patientsto return homefromthe
hospital within24hours. Thisproceduredoesasignificant
improvementintheseverity of lymphedema.

(M.D. Anderson News, Mar 29, 2009)

Retrospective Analysis of Lung Cancer
Patients Treated at RGCI& RC, 2005-2007

Sheh Rawat*, Ritesh Sharma*, R Ranga Rao**,
Anamika Dwivedi*** & Pranav Chadha*.

Material and methods. A retrospective analysis of
364 histopathologically proven lung cancer patients
treated at Rajiv Gandhi Cancer Institute & Research
Center (RGCI & RC) from2005—-2007 tofind out the
progression-free survival (PFS) and overall survival
(O9) inthecohort and thefactorsinfluencingthem.

Results: Therewerein total 296 male and 68 female
patients with amedian age of 59 years (range 23-92
years). 207 (56.9%) of the cohort had a history of
smoking. Thehistopathol ogical bresk-upwassquamous
cellin81(22.7%) patients, adenohistology in 76 (20.9%),
33 (36.5%) had other non small cell lung carcinoma
histology, and 69 (19%) hadsmall cell histology. Stage-
wise, 218 (60%) patientswith stagelV were40 (11%)
being Stage |11 A and 65 (17.8%) being stagell1B. Of
the rest, 21 patients (5.7%) were Stage 1A, 4 (1%)
were stage 1A, 8 (2%) were stage |1B. Performance
status (PS) wise, 182 patients (50%) were PS 0-1,
106 (27.5%) as PS-2, 58 (15.1%) as PS-3, and
28 (7.4%) as PS-4.

Thetimelag between development of symptoms

and diagnosis was 3.7 months (95% CI 0.03-48.73).
Thetimelagbetween diagnos sand commencement of
treatmentwas1.3months(95%Cl 0-22.47). A timelag
between symptomsand diagnosi slessthan 1 monthhad
asignificantimpact onboth PFSand OS(p=0.018) and
timelag between diagnosi sandtreatment lessthan 1.5
months had a significant impact on PFS and OS
(p=0.028).
Conclusions: Inspiteof being heterogenousdata, early
stagedisease(stagel-11A) had asignificantly superior
PFS compared to advanced stage disease (stage
[1B-1V). Thetimelag between onset of symptomsand
diagnosis, andtimelagbetweendiagnos sand treatment
significantly impacted the PFS and OS and was an
important predictor. In subset analysis of stage Ill,
chemoradiation wasfound superior to chemotherapy
aloneintermsof OSbut not PFS.

(*Dept of Radiation Oncology; **Dept of Medical
Oncology; and *** Dept of Research, RGCI & RC)
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RGCON -2009: HIGHLIGHTS

Preamble

Rajiv Gandhi Cancer Institute & Research Centre
(RGCI& RC) organizedthe8" Internationa Conference
"RGCON-2009" from 27"-29" March 2009, with its
main theme as*“ Thoracic Cancers. New Frontiers
andHorizons’ in pursuit of itsefforts of Continuing
Medical Education. Thefocusof theconferencewason
Lungand Esophageal Cancers. Dr (Col) R. RangaRao,
Senior Consultant, Medical Oncology, RGCI&RCwas
the Organizing Secretary of RGCON-2009. The
conference was inaugurated by the Chief Guest, His
Excellency Dr APJAbdul Kaam, former President of
India. The event brought many experts of thoracic
cancersonasingleplatform. Asmany as100faculties
and500nationa andinternationa del egates participated
tosharetheir expertiseandthelatest informationonthe
scientificadvancesinthoraciccancers.

L ungand esophageal cancersareworldwidehealth
problemsintermsof incidenceand mortality. Patients
with these cancers often require compl ex therapeutic
approaches that combine surgery, chemotherapy,
radiation and, in many cases, novel therapies and
procedures. Combatingtheir causes, devel oping better
methodsfor early detectionandimproving treatments,
requirethecollaboration of many researchandclinical
Specidties.

I naugur al Session

Presentingtheinaugural address, DrKalamsaidthat
there was aneed to spread awareness on cancer from
the primary school itself. " Since 90% of lung cancer
cases owe their origin to tobacco smoking, thereisa
need to accel erate the campai gn against tobacco and
alcohol consumption”, said Dr Kalam. He also
appreciated” Cancer News', abimonthly publicationof
the Institute for widely disseminating the latest
informationoncancer.

A book entitled “ L ung Cancer Update- 2009” was
alsoreleased by Dr Kalam on the occasion. The book
focusesonthesignificant recent developments inthe
fieldof lungcancer. Thelearned authorshavepresented
anindepthunderstandingfor their clinical applications
in day- to-day practice.

Toencouragehighquality publications, thelngtitute
confersthe“Dr PSRamanMemoria Prize’, anannual

award, for the best paper published by clinicians/
researchers of the Ingtitute, as adjudged by outside
experts. For theyear 2008, the Chief Guest presented
this award to Dr Sudhir Rawal, Senior Consultant,
Department of Surgica Oncology, RGCI&RC, for
his paper entitled “Minilaparotomy Radical
Cystoprostatectomy (Minilap RCP) in the Surgical
Management of Urinary Bladder Carcinoma: Early
Experience,” published in the Japanese Journal of
Clinical Oncology. The Chairman’s Award for the
Young Doctor of RGCI&RC for outstanding
achievementswasal so presented by the Chief Guestto
DrKirti Bhushan, whoispresentlyworkingasaClinical
AssistantinSurgical Oncology.
Scientific Sessions

The scientific sessions comprised of Educational
Sessions& Clinical Management Sessions. They were
designedtohighlight thelatest advancesinmultimodal
management for practicingoncol ogistsandprimary care
physicians, withaspecia emphasisonearly diagnosisin
ordertoimprovethecurerates. Thesesessionsincluded
orations, plenary sessions, symposia and panel
discussions toafford interactionamongthedel egates.
Thescientificcommitteeof RGCON-2009a soinvited
PG students/ researchersto submit papers/abstractsof
their research work on lung and esophageal cancers.
Around 30 abstractswerereceived andaprizeeachwas
giveninthecategorieson preventionandinvestigations,
includingimaging, pathol ogy, treetment & complications
andinteresting casereports.

A pre-conference Surgical & Endoscopic
Workshop was held on 27" March 2009 at
RGCI&RC.Itconsstedof livedemonstrationof surgica
procedures and interventional bronchoscopy
(Tracheobronchial Stenting, Electrocautery Laser,
Medical Thoracoscopy, Endoscopic Ultrasound in
Lung Cancer, Brachytherapy) and interventional
endoscopy (Endotherapy of Barrett’s Esophagus &
Early Esophageal Cancers, EndoscopicUltrasoundin
Esophageal Cancers) by renowned national and
international faculty, likeDr Migudl A Cuesta, Dr WA
Oosterhuis, Dr Rgesh Mistry, DrHarit Chaturvedi, Dr
SPuntambekar, Dr Kapil Kumar, Dr A K Dewan, etc.

On the same day, a Merck Sereno Satellite
Symposiumon' Newer StrategiesintheM anagement of
Lung Cancer" washeld at Hyatt Regency, Delhi. The
symposiumwaschaired by Dr SH Advani, aMedical
Oncologist of inteternational repute from Mumbai.
L ectures on “Pharmacogenomics in Lung Cancer”,
“CetuximabinLungCancer” and* Extending Survival
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Lung and

His Excellency, Dr. APJ Abdul Kalam, former President of
India, being greeted by membersof the Organizing Committee

Using Vaccine Strategy” were delivered by
Prof Fortunato Ciardiello, Prof Purvish Parikh and
Prof CharlesBuitts, respectively. Thehighly interactive
presentations allowed for substantial exchange of
ideasamongthefaculty andtheaudience.

The second day of the conference started with an
Education Sessonon*® Stagingof LungCancer: Ritfdls'.
Other topicscoveredduringtheday were  Conventional
ImaginginLungCancer- Scope& Limitations’,“Impact
of PET-CT inStagingof Lung Cancer”,“ Lung Cancer:
Scenarioinindia’, “Management of Early StageL ung
Cancer", "Management of Locally Advanced Lung
Cancer”, “ Recurrent & Metastatic Lung Cancer” and
“Current Optionsof ChemotherapeuticAgentsinLung
Cancer". TheDr Raman ChadhaMemoria Orationwas
delivered by Dr PM Shah of Gujarat Cancer Research
Ingtituteon" Pleura Effuson—Clinician’ sDilemma’.

The third day of this scientific feast started with
dedi cated Clinical Management Sess onsonesophages
cancer. Thetopics covered were: "Early Esophagesal
Cancer: Management”, "Role of Endoscopic
Ultasonography in Esophageal Cancer”, "Role of
Minimal Invasive Surgery in Esophageal Cancer”,
"Localy Advanced Esophaged Cancer”,and"Metadtatic/
Recurrent Esophaged Cancer”. HarishChandraBgjoria
Orationwasddiveredby Prof Miguel A Cuestafromthe
Netherlands, covering " Chalengesand Controversiesin
Surgery of Esophageal Cancer". The session on
"Targeted Therapy in Lung Cancer” wasdesigned to
providecutting-edgeinformationonthenovel targeted
anticancer therapies that are being developed,
highlighting themechani smsof action and themost
current clinical dataonthoseagents. Thesessionalso
detailed the multiple signaling pathways that are
disrupted in lung cancer as well as novel targeted

approaches that specifically affect aberrant
signalingintumor cells.

Sincesurvival inlung cancer patientsispoor, quaity
of lifeis considered to be an important outcome in
patientswhodevelopthisdisease. A onon*Quality
of LifeinLungCancer,” discussingdl therelatedissues,
wasalso covered duringtheconference. Primary Care
Physiciansplay animportantroleintheearly diagnosis
of lung cancer. A panel discussion on "Workup of
Cases and Management of Esophageal Cancer”
wasa soarrangedfor theprimary carephysicians.

Themedical researcherstalked about thepossibility
of acancer vaccinefor lungthat can stopthegrowth of
the tumour. They said that it is not going to be a
preventivevaccinelikethat availablefor smallpox, butit
will hel pinstoppingthegrowth of tumour.

'. I WY =
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Chief Guest Presenting the Best Paper Award
to Dr Sudhir Rawal

Thethree-day event aimed at promoting scientific
and practical medical educationinthefieldof thoracic
cancer. A vast mgjority of patients are diagnosed in
advanced stages, wheretreatment doesnot provetobe
as beneficia as it does in early stages. Therefore,
there is a need to create awareness not just among
themassesbut among doctorsaswell.

Thisconferenceprovided acomprehensiveupdate
and amulti-disciplinary perspectiveondiagnosisand
treatment of lung and esophageal cancers, including
resultsof trand ational research. It facilitated scientific
and clinical exchange, with the aim of promoting an
integrated approach to the management of these
cancers, by bringing together authoritative national
and international partners in thoracic oncology. It
also gave an opportunity to al the participants to
explore further understanding of epidemiology
and biology of lung and esophageal cancers to
ultimately contribute to enhancing its prevention
andtreatment.
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