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| Editorial |

[ PET-CT, an advanced non-invasive imaging tool, gives complementary information on the metabolic and anatomic processes. [
| 1 nstallation of SiemensBiograph40 TruePoint PET-CT inthelnstituteisamilestoneof theyear 2008, whichwould hel pin better management |
| of cancer patients. Special Feature highlights the importance of PET-CT in clinical oncology. |

| Stereotactic Radiosurgery coveredin“ Perspective” isahighly preciseform of Radiation Therapy which now canbeusedtotreat lesions

| anywherein the body. “In Focus’ highlights breast ultrasound technol ogies with arevolutionary elastography breast imaging technology, |
which identifies cancersand may reduce unnecessary breast biopsies. The Cancer Institute (WIA), Chennai, was established with amission
to provide state-of-the-art treatment to all types of cancer patients. This issue sketches the profile of this Ingtitute as a tribute to the

| outstanding work carried out by it sinceitsinception. A sincere and special thanksto Dr V Shanta, Chairman, for providing uswith awrite- |

| up on the Institute. |

| Dr Christopher Amies, Vice-President - R& D, Siemens OCSG, USA delivered atechnical presentation on I mage Guided Radiotherapy, |

| anew paradigm in cancer treatment. Thisinformative presentation aswell asa DNB Symposium on Lung Cancer have been covered under

“Activitiesof RGCI&RC". Other regular featurescovered inthisissue are: Research and Devel opment, New Technol ogies, Cancer Control, |

Watch-Out, Clinical Trialsand Globe Scan.

SiemensMedical Solutionsisoneof theworld' slargest suppliersof thehealthcareindustry. Thecompany isknownfor bringingtogether I
innovative medical technologies, healthcare information system, management consulting and sport services, to help physicians achieve I
| tangible, sustainable, clinical and financial outcomes. A special thanks to Siemens Medical Solutions for supporting |
| thisissue of Cancer News. |
| RGCON-2008, an Annual International Conference, isbeing organized by the Institute from 7% to 9" March 2008. Special themethis |
| year will be on Colorectal Cancer. A message from Dr Kapil Kumar, Organizing Secretary, has been included in this issue. |
| The Institute gratefully acknowledges the contributions made by Dr P'S Choudhury, Prof PS Negi, Dr (Col) R RangaRao, Dr S |

AvinashRao, Mr SN Sinhaand Dr ChidambaraJhaand providing thetechnical inputs. Viewsand suggestionson Cancer Newsfrom readers |
arewelcome. |

| Wishing a Happy New Y ear and Seasons Greetings to our readers. |
| Dr.(Mrs)IraRay |
Director Research
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SPECIAL FEATURE

PET-CT IN CLINICAL ONCOLOGY
Introduction

M orphologica imagingtechniques, suchasX-Ray
Computed Tomography (CT) and M agnetic Resonance
Imaging (MRI), havebeeninuseinclinical oncology
since long. The emergence of Positron Emission
Tomography (PET) morethan adecadeago promised
amgor breakthroughintheearly diagnosisof maignant
lesions being based on tumor metabolism and not on
morphology. PET and CT give complementary
information and together increase the probability of
lesion localization and reduce the artefacts of
interpretation. Thiswas the principle of new hybrid
gammacamerasand PET-CT. Itisnow commercially
availablesincethelastfewyears. PET-CT hasmadethis
technology themost important tool inthemanagement
of cancer patients. With such adevice, anatomic and
functional imagescanbeacquiredfor eachpatientina
singlescanningsessionandaccurately co-registered. It
reduces the image acquisition time, improves tumor
localization and cal culatesmore accurately thetarget
tumor volumefor radi otherapy planning.

M ode of Action

When PET is used to image cancer, a
radiopharmaceuticd , suchasfluorodeoxyglucose( FDG)
labelledwith®Fisinjectedintoapatient. Cancer cells
metabolizesugar at higher ratesthanthenormal cellsand
theradiopharmaceuticd isdrawvninhigher concentrations
tothecancerousareas. Thehighly sensitivePET scan
picksupthemetabolicsignal of actively growingcancer
cells. The CT scan generatesadetailed picture of the
internal anatomy, locating and revealing thesizeand
shapeof theabnormal cancer growths. Whenthesetwo
resultsarecompiledtogether withanintegrated PET/CT
scanner, a co-registered image gives information
onbothmorphol ogy andfunction. Suchadevicehasthe
capability toacquireaccurately aligned anatomicand
functional images of apatient from asingle scanning
sesson.

Additiondly, sincethepatientremainspositionedon
thesamebedfor boththeimaging modalities, temporal
and spatial differencesbetweenthetwo setsof images
areminimized. Spatial differencesincludenotonly an

overall patient positioning and movement but alsothe
involuntary and uncontrollablemotionof theinternd
organs. Thus, by eliminating the need for labor-
intensive software fusion, registered anatomy and
functioncanbeacquiredroutinely for every patient, with
theimagesavailablefor viewingwhilethepatientisstill in
thescanner.

Radiotracersfor Clinical Use

Themostwidely availableradiotracer is®®F-FDG.
However, many moretracersarebeing evaluatedwith
success.

Metabolism: Theincreasedlevel of glycolysiswithin
thetumor cellsledtothediscovery that glucosecouldbe
used asa possible tracer for identification of tumor
cellswithin thebody. Cellstakeup FDG by meansof
glucose transporter (GLUT-1) and phosphorylateto
FDG-6 phosphate. With the increased number of
glucosetransportersonthemalignant cells, thereisan
increased FDG-uptake and trapping of FDG-6
phosphate and a gradual accumulation of FDG in
these malignant cells, allowing a three-dimensional
imageof thetumor tobevisualized.

Hypoxia: Useof nitroimidazolesto imageregions of
tumor hypoxiais under investigation. Knowledge of
tumor hypoxiaisuseful for prognosticinformationand
may help identify regions within tumor that can be
targetedwith higher doseof externa radiotherapy. 8F-
fluoromisonidazole (18-FMISO) is a lipophillic
compound that enters cells by passive diffusion. In
hypoxiccells, itisreduced and bindscovalently tothe
intracellular macromolecules trapping the FMISO.
Innontoxiccells, reductiondoesnot takeplaceandthe
compound movesfreely out of thecells.

Cellular Proliferation: 3 deoxy-3-(*¥F)
fluorothymidine (FLT) isathymidineanaogue. Itis
taken into cells and undergoes phosphorylation by
thymidinekinase-1. Oncephosphorylated, it becomes
trapped intracellularly but not incorporated into the
DNA. It isthought to reflect cellular proliferation
because thymidine kinase-1 level increases ten-fold
during DNA synthesis. FL T uptakecorrelateswiththe
proliferationmarkersincolorectd cancer,smal cdl lung
cancer andother malignancies.

Endocrine Markers. ¥F-fluorodihydrotestosterone
(FDHT)isaradiolabelledligandof theprostateandrogen
receptor. Thisreceptor isinvolvedinthegrowth and
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proliferationof prostatecancer cells. Itisaccumulated
by most prostate cancer metastatic cells.
BE-fluoroestradiol (FES) has been used for imaging
estrogenreceptor positivebreast cancers.

Apoptosis. Phosphotidyl serineisexternalizedduring
apoptosis. AnnexinV bindsto phosphotidyl serinewith
avery highaffinity. Labellingof annexinwithapositron
emitter alowsPET togivehighresolution image.

Generator Based Positron Emitters: Ga®isapositron
emitter whichcanbee utedfromaGe®—Ga®generator
daily. These can be labeled with different
radiopharmaceuticalsfor different clinical indications,
especidly inneuroendocrinetumors. Onegenerator can
beused for around oneyear.

Advantagesof Integrated PET/CT

* Integrated PET-CT dlowsacomprehensivemetabolic
andmorphological evaluationinasinglesession.

» Thesynergistic advantage of adding CT isthat the
attenuation correction needed for PET can also be
derivedfromtheCT data, anadvantagenot obtainable
by integrating PET and magneti cresonanceimaging.
This makes PET-CT 25% - 30% faster than PET
alone with the standard attenuation-correction
methods, leadingtohigher patient throughputanda
morecomfortableexamination, whichtypically lasts
lessthan 30 minutes.

 |timprovestumor localization, which at timesis
difficultwithPET alone,increasingaccuracy.

» PET-CT addscomplementary informationinstaging,
restagingandfollowupinoncol ogy patients, leedingto
changesinthemanagement plansmany times.

» Thedua moddity PET-CT imagingsystemhasadded
unprecedented diagnosticcapability by revedingthe
preciseanatomiclocaizationof metabolicinformation
and metabolic characterization of the normal and
abnormal structures.

* Introductionof combined PET-CT scannersenables
thea most s multaneousacquisitionof transmission
andemissionimages, thusobtainingoptimal fusion
Imagesinavery shorttime.

» Somelimitations, suchaslow FDG uptakeinsome
cancers, substantial FDG uptakeintheinflammatory
cellsandthelack of anatomical detailsin PET have
been overcomeby PET-CT.

» PET-CTusngFDGisdlinicalyusefulinthedetection
of cancer staging and theassessment of responseto
therapy aswell asdetecting therecurrence of most
cancers. PET-CT has become the new standard
gpproachtoimaginginthediagnos s and management

of many cancer patients.

* |t hasthe potential to significantly affect treatment
planning by guidingbiops esandsurgicd interventions
anddefiningtarget volumefor radiationtherapyfieds.

Clinical Indications

Cancer Staging: Integrated PET-CT offersincrementa
diagnosticadvantagesover PET-CT donefor themgjor
cancers. It isincreasingly being used for staging,
restaging and treatment monitoring for the cancer
patientsworldwide. At many institutions, integrated
PET-CT hasreplaced separatel y acquired PET and CT
examinationfor many oncol ogicindications, despitethe
factthat only arelatively small number of well designed
prospectivestudieshaveverifiedtheimaging findings
against the gold standards of histopathol ogical tissue
evaluation. However, alarge number of studieshave
used acceptabl ereferencestandards, such aspathol ogy
imaging and other clinical follow up findings for
vaidatingthePET-CT findings.

Early Detection of Cancer Recurrences. Early
detectionof recurrencesisclinically importantandcan
improve the prognosis and survival of patients with
cancer. Inadditiontotheaccuratediagnos sanddefinition
of thewholeextent of recurrent cancer, PET-CT hasan
impact on patient management becauseit canassistin
definingpotentia candidatesfor surgery for cure, planning
theappropriatesurgical or radiotherapy approachand
referring pati entswith unresectabl ediseasetotheother
thergpeuticoptions.

Screening: The clinical and statistical relevance of
occasionally detected cancersislikely tobe toolowto
justify popul ationwidescreening effortswiththesetwo
imaging modalities. Researchersmay investigatethe
utility of whole-body PET-CT for thesurveillance of
selected groupsof patientswho havecancer, whohave
compl eted curativetreatment, but whoremainat high
risk for thediseasetorecur.

Radiotherapy Planning: PET-CT could be used as
theprimetool intheddineationof tumor volumesandthe
preparation of patient treatment plans, especially when
integratedwithvirtual smulation. PET imaging, using
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BF-FDG canprovidedataonmetabolicaly activetumor
volumes. Thesefunctional datahavethe potentia to
modify treatment volumesand guidetreatment delivery
to cellswith particular metabolic characteristics. The
introduction of functional datainto the radiotherapy
treatment planning process is currently the focus of
significantcommercid, technical, scientificandclinica
development. Novel markers of tumor hypoxia or
proliferationhavethepotentia tomodify thedeineation
of target volumes, alowingfor doseplanninginseected
sub-volumes. Variationsintumor volumeandviability
during radiotherapy are under intense investigation,
potentialy pavingtheway for adoptivedosedistribution
duringtrestment.

Pediatric Oncology: ¥F-FDGPET-CT isbecoming
increasingly important asanimagingtool in thenon-
Invasiveevaluation and monitoring of childrenwith
known or suspected malignant diseases. Most tumors
inchildrenaccumul ateandretain FDG, alowing high-
quality imagesof their distributionand pathophysiology.
PET isemerging asanimportant diagnosticimaging
tool in the evaluation of pediatric cancers. Dual
modality PET/CT imaging system has added
unprecedented diagnostic capability by revealingthe
preciseanatomical localization of metabolicinformation
and metaboliccharacterization of normal and abnormal
structures. Theuseof CT transmission scanning for
attenuation correction has shortened the total
acquisition time, a desirable attribute in pediatric
iImaging.

Some Specific Indications:

() PET scanningisuseful for stagingintermediateand
high grade Non-Hodgkin's lymphoma and is
predictiveof thetreatment response.

@i In Hodgkin's disease, addition of PET with
conventional imaging can result in a change of
management inupto 25% of thepatients. Thereis
some evidence that obtaining a PET scan during
treatment can predict outcome.

(i) PET canbeuseful forthediagnoss, saging, prognoss
and radiotherapy planning of non-small cell lung
carcinoma(NSCLC). PET-CT isapromisingtool
inplanningradiotherapy inNSCLC.

(iv) Restagingof head and neck cancer withpossibilities
of curativetreatment.

(v) PET hasshownpromiseinthediagnosisof primary
andrecurrent disease, aging, prognosi sandtherapy

responsein breast cancer.

(vi) Very useful tool for thediagnosi sof recurrent colon
cancer, whenriseincarcinoembryonicantigenis
observed but conventional imagingisnegative.

(vii) Itcanbeof great helpinthedetection of recurrent
or metastati cdiseaseinmelanoma.

(vii) Inthecontext of arisingserumthyroglobulinanda
negativeradioiodinescan, PET candetect metastasis
not seenonMRI or CT inthyroid carcinoma.

(ix) Differential diagnosi sbetweenrecurrenttumor and

scar or radionecrosisinbraintumor.

(X) Characterizationof residua massespost treatment.

(x1) PET-CT imagingisbecomingastandardof carein

radiation oncology where utilizing conventional
Imaging technigquesresultsineither over or under
treatment of patientswith cancer.

Challenges

Stringent protocol sused to bestandardizedfrom
the patient protection point of view, especially in
youngand potentially curablemalignancies. Itmust be
notedthat whenintegratingfull doseCT inPET-CT,
the radiation dose from CT may amount to
approximately 15-20mSv for ascanfromtheheadto
upper thighs. If CT is performed in a low dose
manner, the radiation burden is reduced 5-fold to
3-4mSv. Proper disease specific standardized
protocol sneedto beensured. Newer pharmaceuticals
depictingtheother metabolicaspectsof tumor biology
also need to be explored.

Futur ePer spective

PET-CT hasbecomethenew standard approach
toimaginginthediagnos sand management of many
cancer patients. Itisthemost advanced method for
metabolicimagingandiscapableof precisdylocaizing
and assessing tumors. It is an emerging imaging
technology and standardi zation of imaging protocol s
Isincreasingly important for establishingtheefficacy
of PET-CT for specific clinical applications.
Continuous dialogue between Nuclear Medicine
specialists, Diagnostic Radiologists and Clinical
Oncologists would be essential for continued
development of PET-CT protocols and maximizing
thebenefit of combined PET-CT studies.

(The Ingtitute appreciates Dr P S Choudhury for his
contribution to the Special Feature on PET-CT in
Clinical Oncology.)
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PERSPECTIVE

STEREOTACTIC RADIOSURGERY
Introduction

StereotacticRadiosurgery (SRS) isahighly precise
techniqueusedtotreat braintumorsandotherintracrania
disorders. SRSinvolvesasingle, highdoseapplicationof
radiationtothetumor, instead of themany smaller doses
giveninstandardradiationtreatment. Thistechniqueis
accuratetoonemillimetreor lessand doesnot require
surgery. SRSincludesthe participation of Radiation
Oncology, Radiology and Surgical teams who work
together to eval uateandtreat each patient.

M ode of Action

SRSworksin the sameway asall other forms of
radiation treatment. It does not remove the tumor or
lesion, but it distorts the DNA of the tumor cells. In
lesions, suchasAV Ms(atangleof bloodvesselsinthe
brain), radiosurgery causesthebl ood vessel stothicken
and closeoff. For benigntumorsand vessels, thiswill
usually be 6 months to 18 months. For malignant or
metastatictumors, resultsmay beseeninafew months.

SRSislimited to the head and neck becausethese
areascan beimmobilizedwith skel etal fixationdevices
permittingthemost preci seand accuratetrestmentwithout
damagetohedlthy braintissues, cranial nervesandthe
brainstem.

Stereotactic radiotherapy (SRT) delivers lower
doses of radiation over aseriesof treatment sessions.
Patientswho havelarger |esionsthat arenot appropriate
for radiosurgery, may benefit from the precision and
focal radiationappliedwithSRT. Itisasoconvenient
inthat itisusualy delivered in oneto five treatment
sessons.

Indications

SRS may be used as the primary treatment or be
recommended in addition to other treatmentsthat are
needed. Some of the most common indications for
treatmentare:
 Arteriovenous Malformations
* Allbenignbraintumors, including AcousticNeuromeas,
Meningiomeas, Pineal andPituitary Tumors

 AllMadignantBrainTumorsincludingGlia Tumors,
Astrocytomasand L ow GradeTumors

* MetagtaticBranTumors

 Functiond disordersincluding Trigeminal Neuragia,
Essentid Tremor, Parkinson's Tremor/Rigidity

 Currentresearchareasincludeepilepsy, headaches
andneuro-psychiatricconditions.

Typesof Stereotactic Radiosurgery

Particle Beam (Proton) Based SRS. The particle
beam exists in a handful of centresin the world. In
addition to brain tumors, it treats body cancersin a
fractionated manner. The proton facility offers
advantagesfor thetreatment of unusually shapedbrain
tumorsandarteriovenousmalformations. Itistheideal
post-resectiontherapy for many chordomasandcertain
chondrosarcomasof spineand skull baseaswell asfor
many other typesof tumors.

Cobalt-60 (Photon) Based SRS : The cobalt-60
based machinesprovideextremely accuratetargeting
and precise treatment for brain cancers. They are
dedicatedtotreatingonly small braintumors(<3cm)
anddysfunctionsinaone-day treatment. Themost well-
known machine is the Gamma Knife®.The Gamma
Knife® doesnot moveduringtreatment, thusprovidinga
highdegreeof precisonwithinthebrain.

Linear Accelerator (Linac) Based SRS: Thelinear
accelerator based radiosurgery machines are aso
prevalent throughout theworldwhicharepreferredto
benefit tumor volumes (> 3 cm) treated over severd
sessions. The machines are made by a number of
manufacturerswithcommonbrand names: X-Knife®,
Axess®, Trilogy®, Novais®, CyberKnife® and
others.

The cyberknife system uses the combination of
roboti csandimageguidancetoddiver concentratedand
accurate beams of radiation to intracranial and
extracranial targets, many of whichareinoperableand
areat difficult-to-reachlocations.

Conclusion

Radiosurgeryinthepast wasessentia ly restrictedto
the treatment of lesions within the skull. Now this
technol ogy canbeusedtotreat|esionsanywhereinthe
body. The ability to treat intra- and extra-crania
lesionswithradiosurgica precisonandtohypofractionate
thetreatmentsarenot only remarkableinnovationsinthe
radiosurgicd field, but may leadtoanepocha changein
thetreatment of cancer and other lesions, replacing or
complementing invasive surgical procedures or
aggressivechemotherapieswithfocused non-invasive
radiosurgica trestments.

(TheInstitute appreciates Prof P S Negi for reviewing write-
up on Sereotactic Radiosurgery)
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RESEARCH AND DEVELOPMENT

Cancer Resistant Mice

Prostate apoptosis response-4 (Par4), a tumor
suppressor genewasdiscoveredin 1993 by Dr Vivek
M Rangnekar from University of Mumbai, I ndia, now
settled as Professor of Radiation Medicine at the
University of Kentucky inthe USA. Par4 selectively
Inducesapoptosisinthecancer cellsandcanshrink solid
tumorsinanimals. Itisbeingdevel oped asamolecular
therapy for cancer. Thisbreakthrough giveshopethat
one day scientists could usethisgeneto make cancer
res stant humans.

Researchershavecreatedtransgenicmice, expressng
theSAC moduleof Par4that areresistant tothegrowth
of spontaneous and oncogeneinduced tumors. These
mice displayed normal development and life span.
Researchersfoundthat thegeneofferedapotentia way,
unlikemost other cancer treatments, of destroying cancer
cells without harming the normal cells. The geneis
expressed in every cell type. Researchers are now
planning to breed these supermicewith other typesof
animal sthat areproneto cancersof thelung, breastand
colonto seeif pupsbecomeresistant to these cancers.
Theimplicationsfor humanscoul dbethat throughbone
marrow transplantation, the Par4 molecule could
potentially be used to fight cancer cells in patients,
without the toxic and damaging side effects of
chemotherapy andradiationtherapy.

(Cancer Research, Oct 1, 2007)
Epothilones New Class of Agents

Scientistisat Helmholtz Centrefor InfectionResearch
(HZI) have discovered epithilone, a class of natural
substancethat isproduced by soil bacteria, and prevent
somaticcellsfromdividing. Infuture, epothilonecould
hel pmany patientsovercomecancer.

TheUS pharmaceuticalscompany Bristol-Myers
Squibb (BMS) acquired thelicencefor the substance
knownasepothiloneB fromtheHZI anddevel opeditso
that it could be launched in the market. Starting
immediately, medicd practitionersintheUScanprescribe
itunder thetradenamel xempratotreat metastati cbreast
cancersthat haveprovenres stant to other medications.
Itisexpectedtobeapprovedfor usein Europenextyear.

(Hemholtz - Gemeins Chaff, Nov 27, 2007)

GeneExpression Profiling

Geneexpression profiling exploresthepatternsof
genesthat areactiveintumor cells. A study conducted
by researchersin Europeshowed that geneexpression
profilingmay helpphys cianssel ectthemost appropriate
neoadjuvant (beforesurgery) chemotherapy regimens
amongwomenwithestrogenreceptor-negative, operable
breast cancer.

Womenreceived neoadj uvant chemotherapy with
either fluorouracil, epirubicin, and cyclophosphamide
(FEC) or docetaxd followed by epirubicinplusdocetaxe
(TET). Theresearcherswereabletoconfirmthat gene
signaturesthat they hadidentified previoudy didinfact
predict reponsetoeachof thesechemotheragpy regimens.
Various women had gene signatures predictive of
responseto FEC or TET and somehad genesignatures
that predictedthat neither regimenswoul d beeffective.
Thisinformation may help physicians select themost
appropriate chemotherapy regimen leading to more
individudizedandultimately moreeffectivetreatment.

(Lancet Oncology, Nov 14, 2007)

microRNASsiIn Prostate Cancer

ResearchersfromU.C. DavisCancer Centrehave
specificalylookedat thefunctiond effectsof microRNAS
ontheprogressionof prostatecancer. Theidentification
of cdllular pathway that makesprostatecancer fatd isthe
first discovery and is an important link to find new
treatmentstargetingthisce lular functionandreducing
cancer deaths.

Research team used high resolution anaysis
techniquestoidentify microRNAsthatweredifferentialy
expressed. Of fivethat weredistinct, one-miR-125b
waspresent at highlevel sinbothandrogen-dependent
and androgenindependent prostatecancer cells.

After aperiodof successwithandrogensuppression
therapy, thecancer startstothriveagainandthedisease
becomesfatal. Thisparticular microRNA supportsthe
ability of prostate cancer cellsto exist and grow inits
androgen — independent state. Thereiscurrently no
effectivetreatment for theandrogen—independent state
of thedisease. miR-125b screeningwoul dat somepoint
become standard diagnostic tool and that genetic and
chemotherapy treatmentscanbedevel opedthat remove
thisessentia survival mechanismfor cancer cells.

(UC Davis Cancer Center, Nov 22, 2007)
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NEW TECHNOLOGIES

DIAGNOSTICS
Cancer Blood Test

Scientistsat M assachusettsGeneral Hospital Cancer
Center have developed a new blood test that uses
microchip technology to sift blood to search for the
circulatingtumor cellls(CTCs) coming fromtumors.
Thetestistermedasa“new andeffectivetool”, having
“broadimplications’ for cancer research, early detection,
diagnosis and management while monitoring tumor
responsetotreatment.

The scientists have developed a counter intutive
approach, using atiny chip with critical geometrical
features to process large volumes of blood in avery
gentleanduniformmanner—amostlikeputtinga“ hose”
throughamicrochip. They usedtheCTCbloodteston
116cancer patients. Thetest spotted CTCsintheblood
samples from 99% of the cancer patients. The test
detected CTCsevenwhentherewereonly 5CTCsina
millilitreof apatient’ sblood. ThetestfoundnoCTCsin
blood samplesfrom healthy people. Theresearchers
alsousedthebloodtesttomonitor changesinCTClevels
Incancer patientsundergoingtreatment.

(WebMD,Inc, Dec 20, 2007)
Early Detection of Viruses

lowaStateUniversity researchershavedevelopeda
singlemol ecul espectroscopy techniquethat detectsa
single molecul e of the human papillomavirus(HPV)
associatedwithcervical cancerinwomen. Currenttest
Involving polymerasechai nreactiontechniquerequires
10to15virusmoleculesfor detection. Detectinglower
levelsmeansearlier diagnoss. HPV isthemost common
sexualy transmittedinfectionandvaccinesadministered
after early detectioncouldtill havetimetostopthevirus.

Singlemol ecul espectroscopy technigueinvolves
creating chemical reagents that recognize and
fluorescently tag the genetic sequence of the human
papillomavirus. Test samplespassthroughalaser beam
that lights the tags. Cameras capture the images for
computer andyss. Theresearchteamtestedthetechnique
using samples from normal pap smears. They also
spikedsomeof thosesampleswiththevirustomakesure
that thetestspicked up knownamountsof thevirus.

(Biocompare News, Oct 30, 2007)

New Biomarker for Breast Cancer

Researchers at the University of Cincinnati have
identified amoleculethat may be more accurate than
existing biological signposts used to predict breast
cancersthat woulddevel opintoadvancedforms.

Threestandard mol ecul es, estrogenreceptor (ER),
progesterone receptor (PR) and HER 2, are used as
biomarkersfor diagnosisandindividually todetect only
a fraction of breast cancers. They are not a good
predictor of tumor metastad s. Researchershaveidentified
amol ecule, osteopontin-c, that isalbsent fromthenormal
breast and appears to more accurately predict breast
cancer that will becomemetastatic. They foundinastudy
that osteopontine-cwaspresentin 78% of cancersand
in 36% of the surrounding tissues. It waspresentina
substantially higher number of breast cancersthanthe
three traditional biomarkers used to diagnose breast
cancer. Moreover,itwascorre ated withahigher tumor
grade. If itisknownthat the patientshavethismolecule
early in their diagnosis, they can be treated more
aggressively becauseof theinvasivenatureof cancer.

(Int. J of Cancer, Oct 24, 2007)
Ster eoscopic Digital Mammogr aphy

BBN Technologies, Cambridge, M assachusetts, has
devel oped stereoscopicdigital mammography, a3-D
breastimaging technol ogy that may giveamoreaccurate
method of detecting breast cancers. 1t may cut false-
positiveresultstohalf.

A stereoscopic mammogram imageworkson the
principlessmilartotheoldview-master dideviewers.
Theviewing monitor for ssereomammography merges
two distinct imagesto createa3-D look at tissue. By
givingradiologistaview of dicesthroughthebreast, 3-
D tomography wouldallow themtoseelesionsthat are
missed on standard mammography and otherwise
obscured by being superimposed onthenormal breast
tissue. Most of thesemay turn out to be benign, but
someadditional cancerswouldbefound.

Another advantage of the stereoscopic digital
mammography isthat it ismuch better at picking up
cluster calcifications that can be associated with
malignancy. Beingabletocutthat number by half would
reduce both patient anxieties and cost. This new
promising technology would make mammography
muchbetter.

(Medlineplus, Nov 28, 2007)
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DRUGS
Hopefor CML Patients

Chronicmyeloidleukemia(CML) isacancer that
originatesintheimmunecells. Theseleukemiacells
crowd the bone marrow and blood, suppressing
formation and function of other blood cellsnormally
presentintheseareas.

TheUSFoodand Drug Administrationhasapproved
thetargeted agent Tasigna® (nilotinib) for thetreatment
of chronicandaccd erated phase CML for patientswho
arenot abletotolerateor who havestopped responding
to Gleevec® (imatinib). Gleeveeisabiol ogical agent
that bindstoand dowsor stopstheuncontrolledgrowth
of cancer cells with the Philadelphia chromosome
genetic mutation. Some patients stop responding to
Gleevecor arenot abletotolerateit.

Tasignaisanagentthat d sotargetsthesameprotein
asGleevec but through adifferent mechanism. Some
trialshaveindicated that Tasignais more potent than
Gleevec. Patientstreatedwith Tas gnahadimprovements
intheirbloodcdl levelswhiletoleratingtherapy well. For
clinica benefitsandsurviva of patients, further followup
of thetria isrequired.

(Novartis Pharma, Oct 20, 2007)

Light Power ed Platinum

Researchers from the Universities of Warwick
,Edinburgh, DundeeandtheCzechRepublic’ sIngtitute
of Biophysics have discovered anew light-activated
platinum-based compoundknownas*trans, trans, trans
—[Pt(N3) 2(OH) 2(NH3) (py)]” oralight activated
Pt1V complex. Itishighly stableand non-toxicif leftin
thedark, butif light fallsuponit, it becomesmuchless
stableand highly toxictocancer cells. Itisbetween 13
and 80 times more toxic to the cancer cells than the
current platinum-based anti-cancer drug Cisplatin. It
killsthecellsby adifferent mechanismof action, soitcan
asokill Cigplatin-resstantcells.

Thecompound could beusedin particular totreat
surfacecancers. Itismoreefficientinitstoxicactionon
cancer cellsthat it does not require the presence of
significant amount of oxygen within acancer cell to
becometoxic. Theresearchersarehopeful thatinafew
yearstime, thenew platinumcompoundcouldbeusedin
anew typeof photoactivated chemotherapy for cancer.

(Warwick University, , Dec 23, 2007)

EQUIPMENTS
Revolutionary Scanner

Roya PhilipsElectroni csof theNetherlands, aglobal
leaderinhedthcare, lifestyleandtechnol ogy hasunveiled
the latest 256-dlice Brilliant iCT scanner. It is so
powerful thatit can producestunning 3-D imagesof an
entireorgan, includingtheheartandbrain. Philipshas
showcased five research projects at the 93 annual
meeting of the Radiol ogical Society of NorthAmerica
(RASNA) inChicagodemonstratingwhereradiological
technol ogy for diagnos ngandtreating heart diseaseand
cancerisheading.

BrilliantiCT featuresPhilipsEssencetechnol ogy,
cong stingof new X -ray tubes, detectorsand construction
designdements. Italowstheradiologisttoproducehigh
quality imageswithexceptiona acquisitionspeedwhile
reducingpatient’ sexposureto X-rays. Thescanismuch
guicker as the machine’' s X-ray emitting gantry can
rotatefour timesinasinglesecond, whichis22 percent
faster thanthecurrent system. Moreover, it hasreduced
radiation doses by upto 80 percent. Thisinnovative
technol ogy would makethejob of theclinicianseasier.
To date, more than 30 CT systems with Essence
Technol ogy havebeen shipped.

(Www.medical.philips.com, Nov 25, 2007)

Robotic Device

Radical Tonslllectomy, usingnew transoral robotic
surgery (TORYS), offersexcel lent accessfor resectionof
carcinomasof thetond | withacceptableacutemorbidity.
The surgical system consists of aconsole, where the
surgeonsitsat adistancefromthepatient; asurgical cart;
theinstrument-holdingarmsandacentral armwithan
endoscope. Thislighted optical instrument with two
video camerasoffersathree-dimensional view of the
inside of body. Surgical arms are controlled by the
surgeon’s movement of handles in the console. In
TORS, themouthisheld openandincisionsaremadein
thegums, soft pal ate, tongueandthroat musclestoreach
andremovethetonsilsand any surrounding cancerous
tissue.

ThesurgeonsfromtheUniversity of Pennsylvania,
Philadel phia, haveevaluatedthefeasibility of TORS.
They wereabletoremoveall canceroustissueswithno
complicationslikedeath, pneumoniaor fistulathat are
usually reported during other typesof procedures.

(Medical News Today, Dec 18, 2007)
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IN FOCUS

ULTRASOUND BREAST ELASTOGRAPHY

Introduction

SemensMedica Solutionsoffersabreakthroughin
breast ultrasound technology with a revolutionary
elastography breastimaging technol ogy package. The
technology, knownas eSieTouch™ Elaticity Imaging,
is anew, real time, qualitativeimaging techniquethat
displaystherelative stiffnessor hardness of tissuesto
providefurtherinsghtintopotentia pathology. Elasticity
imaging isabyproduct of astandard ultrasound exam
and may reduce reliance on invasive breast biopsy
proceduresandprovideadinicaly relevant differentiation
of thebenignandmalignant tissues.

This technology can be integrated into selected
systemstoddiver acompletesol utionfor breastimaging,
diagnosisand followup. It improves|esion detection
sensitivity, increases exam specificity and enhances
examefficiency, workflow and patient throughput. The
softwarefor thisdiagnosticadvanceisofferedwiththe
5.0releaseof theAcuson AntaresUltrasound System.

It is expected to enable physicians to accurately
distinguish characteristics of breast lesions by more
clearly demonstrating relative tissue stiffness or
hardness, infiltrationandcysticregions.

Elastogram

Principle: Elastography looks at only the elastic
propertiesof tissuesby applyingadight compressionto
thetissueand comparing animageobtained beforeand
after compression. Somenewer techniquesutilizeheart
pulsations and breathing movements instead of
compressionandrelaxation. Thedatacollected before
and after compression are compared using a cross-
correlation technique to determine the amount of
displacement each small portion of tissueundergoes, in
responsetothecompression applied by theultrasound
transducer. Thecompressionisvery small, usualy only
0.2t00.6mm. Therateof changeof displacement of the
breast tissueasafunctionof distancefromthetransducer
causing the compression is called astrain image and
conditutesthee astogram. Initia eval uationsuggeststhat
elastography can correctly classify most benign and
malignantmasses.

Interpretation: Three different patterns have been
identifiedinel astogramsof cancers. awel |-defined, very

hard (dark) massor nodule; amoderately hard massor
nodulecontaining much harder (darker) foci within it
;and avery dark or hard central core surrounded by a
somewhat softer or lessdark peripheral component.

One area where elastography may be of great
benefitisindistinguishing fibrosisof the breast from
cancer. Inelastography, fibrosisgenerally showsasa
uniform, moderately hardregionwithnodistinctfoci of
increased hardness, whereasacancer usually standsout
asawell-defined thoughirregular region of increased
hardness. Malignant masses appear darker or harder
and in the transverse dimension than benign masses
would appear. They appear larger because of the
surrounding desmopl asticreaction, which producesa
zoneof increased hardnesssurroundingtheactual cancer.
Benign masses, however, frequently measure either
smaller or thesamesi zeastheir sonographicimage.

Study Results

Inarecently published study, 80 patientswithatotal
of 123suspiciouslesonswereexamined. Usngdadticity
measurementsfromtheeS e Touch Elasticity Imaging
application, 18 lesionswere classified as malignant,
which was confirmed inl17 cases by a needle-guided
biopsy. Of the105 lesionspredictedasbenign, all were
biopsy-proven benign. “ Elasticity imaging hasahigh
specificity,” confirms Richard G. Barr, Professor of
Radiology at theNortheastern OhioUniversity College
of Medicineand Radiology, Ohio, USA. Barr hopesthat
the use of easticity imaging will help to reduce the
number of breast biops esfor many patients. Theresults
of the Barr study are presently being validated in
comprehensivestudiesin EuropeandtheUnited States.
FuturePer spective

Overthepast year, elastographicimagequality has
improved, alongwiththesharpnessof marginsandthe
resolutionwithintheinterior of hardlesions. If further
evauationsprovetheinitia observationof thistechnique
then it may prove to be a very valuable adjunct to
screening as present methods of screening
(mammography, ultraoundor MRI) arelesseffectiveat
distinguishing benign from malignant lesions,
resultinginahighnumber of invasivebiopsies. Asperthe
AmericanCancer Society reportsnearly 80%of biopsies
following a screening examination are negative for
malignancy. Thismay obviatemany biopsiesof benign
lesionsandreducethecost and discomfort of diagnosing
breast cancer.
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CANCER CONTROL

Cervical Cancer Survivors Screening

Thelongtermincreasein cancer risk that follows
cervical cancer—particularly that treatedwithradiation
therapy —highlightstheimportanceof cancer screening
inthisgroup of women.

Toexplorethelong term cancer risk of cervical
cancer survivors, researchers have evaluated data
from cancer registriesin Denmark, Finland, Norway,
SwedenandtheUnited States. They foundthat second
cancer riskincancer survivorsis30% higher thanrisk
in the general population. Cancer survivors had
increased risk of both HPV -rel ated cancers(such as
cancersof theoropharynx, femalegenital sitesand
rectum/anus) as well as smoking-related cancers
(such aslung, pancreasand bladder). Women who
had receivedradiationtherapy for cervical cancer had
increased risk of second cancersinorgansclosetothe
cervix (colon, rectum, bladder, ovary and female
genital sites). Thisrisk persisted for more than 40
yearsafter theinitial radiationtherapy.

(UFSCC, Nov 1, 2007)
Global Cancer Toll

According to areport of the American Cancer
Society, cancer wouldclaim 7.6 millionlivesworld
wideintheyear 2007. Cancer burdenisincreasingin
the devel oping countries, with infection playing a
greater rolein shaping cancer incidence, threetimes
higher than in developed nations. Infection with
Helicobacter pylori is linked to stomach cancer;
infection by the human papillomavirus (HPV) isa
strongrisk factor for cervical cancer; andliver cancer
is linked to hepatitis B and C infections. Lower
surgical ratesin less developed parts of the world
reflect a lack of prevention, early detection and
treatment resources.

Data on increasing tobacco use in developing
countriesindicated that 84% of the 1.3 billionsmokers
worldwideliveindeveloping countries. In2000, 1.42
million peopledied from cancer related to smoking.
Cancer burdenisincreasingaspeopleinthedevel oping
countriesadopt westernlifestyles, such ascigarette
smoking, higher consumption of saturated fat and
calorie- densefoods, and reduced physical activity.

(ACS, Dec 17, 2007)

Grapesand Colon Cancer

A study conducted by theUniversity of California
—Irvineresearchersshowedthat adiet richingrapes
may help prevent the third most common form of
cancer, that is, colon cancer that killsmorethan hal f
amillion peopleworldwideeachyear.

Resveratrol, anutritiona supplement derivedfrom
grape extract, blocks a cellular signaling pathway
known astheWnt pathway linked to morethan 85%
of sporadiccoloncancers. Thestudy showedthat the
supplementsdidnot haveanimpact onexistingtumors.
Biopsied colontissueshowedthat Wntsignalinginthe
patients taking 80 grams of grape powder was
significantly reduced. Similar changeswerenot seen
in patients taking higher doses of grape powder or
resveratrol pills.

The resveratrol chemical isfound naturally in
grapeskins, wineand alsoinpeanuts. Eighty grams
of grape powder equals half aglass of wine or one
pound of grapes, whichisequivalenttothreedietary
servings of grapes. Researchers are designing a
clinical cancer prevention study to seehow daily diet
of grapesaffectsWntsignaling.

(Science Daily, Nov 15, 2007)
Nicotine-Reduced Cigar ettes

The study conducted by researchers at the
University of California, San Francisco and San
Francisco General Hospital M edical Center showed
that providing smokerswith cigarettesof gradually
decreasing level sof nicotineover anumber of weeks
could help cut their nicotine addiction. They also
noted that about 25 percent of the smokers quitted
smokingentirely duringthestudy.

The study included 25 adult smokers. They
puffed ontheir usual brand for thefirst week of the
study and then began asix week programwherethey
smoked cigaretteswith steadily decreasing amounts
of nicotine. At the end of six weeks, the smokers
werefreetostart usingtheir regular cigarettebrands
again. After one month, they were found smoking
about 40 percent fewer cigarettesaday compared
to when the study began. Reducing the levels of
nicotinein cigarettetobacco could spare millionsof
people from the severe health affects of long-term
smoking.

(Health Day News, Nov 14, 2007)

11




CANCER NEWS

FEBRUARY 2008

INSTITUTE
Cancer Institute(WIA)

Introduction

The Cancer Institute (WIA), Chennai, was
established more than 50 years ago as a mission to
provide scientific treatment and to promote health
educationamongst al| sectionsof society without regard
to social or economic considerations. It wasaperiod
when therewas no concept of oncology, and minimal
facilitiesfor cancer care.

Thelngtitutewasestablished by publicdonationsas
a voluntary charitable non-profit cancer centre. It
consisted of asinglebuilding, minimal diagnosticand
therapeutic facilities and a cluster of huts to house
patients. Financeswere meagreanddaily existencewas
astruggle. TheChristmasEve 1956 wastheir tryst with
destiny. A cable received onthat day fromthe AECL,
Canada announced the gift of a Cobalt-60 unit to the
Institute, thefirst oneof itskindin Asig, usheringinthe
super voltageerainthecountry. Thelnstitute had not
only come to stay but had assumed the mantle of a
national pioneer. The next few decadeswitnessed a
continuousflow of international aidfrom philanthropic
agenciesinCanada, Germany, theNetherlands, Denmark
andJapanintheformof Co-60units, diagnosticimaging
equipments, linear accelerators and severa other
ancillariestobuildastate-of-the-art centre.

The Cancer Institute today is a comprehensive
cancer centre, comprising of ahospital of 428 beds, a
Research Centre and a Muthulakshmi College of
Oncologic Sciences and a Division of Preventive
Oncology.

Annually, over 120,000 patientsfromall over the
country passthrough the portalsof thenstitute; two-
thirds of themareindigent withfewer than 1%covered
by health insurance. These patients are treated either
totally freeor at ahighly subsidized cost.

In 1969, WHO in conjunction with the Cancer
| ndtituteestablishedthefirst Internationa Cancer Control
Programmein the devel oping world at Kanchipuram
near Madras.

TheHospital

TheDivisonof RadiationOncology hasanarray of
4linear accelerators, 2 cobalt-60 units, 3remoteafter

loading brachytherapy unitsand supporting ancillary
facilitiesliketreatment planningsystem, interfaced CT
scanner, ssimulator etc. Oneof thebrachytherapy unitsis
aproduct of theEngineering and Phys csDepartment of
thelndtitute, thefirstindigenousremoteafter loadingunit
tobebuiltinlIndia, at atenth of thecost of animported
one.

Surgical oncology isstill the solid foundation on
which the cure of many cancers depends. All major
surgical procedures, including state-of -the-art surgery
likelimbconservationinmaignant tumoursof bone, skull
base surgery, laparoscopic surgery arepractised. The
Institute hasmodern state-of-the-art operating rooms
withintensivecarefacilities.

The Institute pioneered as early as 1958 the
multimodal approach to themanagement of cancer. It
introduceditinlocally advancedoral, cervica andbreast
cancers, usngacombinationof radiotherapy andsurgery
intheearly years. Withtheadvent of chemotherapy, the
Institute started using acombination of radiotherapy,
surgery and chemotherapy. Theconcept of multimodal
therapy incancer wasintroducedfor thefirsttimeat the
Institutein 1963 (BritishMedical Journal) andthiswas
referredtoas” Innovative Technics’ intheYear book of
Cancer 1964. Today, multimodal therapy isconsidered
state-of-the-arttheworld over.

Medical oncol ogy introduced asadi stinct specidty
for thefirst timein the country in 1970 enhanced the
scopeof cureinmany cancersthat wereearlier consdered
beyondthescopeof treatment. Anintensiveprotocol
for pediatric ALL evolved in collaboration with the
Nationa Cancer Ingtitutechangedtheoutl ook toleukemia
childrenwithalmost 50%returningtonormal health.

Thesethreemainclinical divisionsaresupportedby
state-of-the-art imaging services (Radiology,
Ultrasonography, Nuclear Imaging), Hematology
(including blood component therapy), Pathology,
Cytology, Cytogenetics, Medica Physics, aprosthetic
laboratory andarehabilitationandcounsallingservice.

Preventive Oncology

One of the vital activities of the Ingtitute is the
preventiveprogrammewhichiseducational at boththe
publicand professional levels. Rural-based educational
programmesincludethetrainingof villagehealthnurses
(VHN) andmulti-purposeworkersintheearly detection
of cancersof thecervix, oral cavity andfemalebreast.
The WHO sponsored tobacco cessation clinic at the
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I nstitutei sactively invol vedinde-addictionandtobacco
control activities.

College of Oncologic Sciences

Asearly as1970s, it wasrealized that specialized
and trained oncologic personnel were essential for
excellence in oncologic care and research. After 10
yearsof struggle, thel nstitutewasabl etointroducethe
concept of oncology as a speciality and the Medical
Council of Indiarecognizeditssuperspeciality courses
of MCh(Surgica Oncology) & DM (Medica Oncology).

The Institute has till date trained over 150
superspecialistswhooccupy senior positionsinamost
every stateof India. Itistheonly centreinthecountry
whichtrainsmedical physicigts. Theirtraineesmanall the
major radiation centresin the country. It wasthefirst
center (1981) to award the MSc degree in Medical
Physicsof theAnnaUniversity of Technology. Italso
offersDMRT and M D coursesin Radiation Oncol ogy.
Thecollegeispermanently affiliatedtotheUniversity of
Madras and the Tamil Nadu Dr M G R Medicad
Universty.

Resear ch

Organisingoncol ogicresearchintheearly 60swas
certainly not aneasy task. Governmental supportwas
minimal. Themgjor problemwastofindqualified staff.
Physicians and surgeonswererel uctanttoevenenter the
portals of alaboratory when clinical practice was so
rewarding. Attempts to recruit staff and send them
abroad for training, most often resulted in the staff
member continuing comfortably inthelaboratory where
they weretrained.

Despitevarious obstaclesand hurdles, thel nstitute
has set up a well establish research section. The
Molecular Oncology Divisonatthel ndtituteisdesgnated
as a “Centre of Excellence” by the Department of
Scienceand Technol ogy. Thehereditary cancer detection
and prevention programmeof theCancer Ingtitute(WIA)
istheonly oneof itskindinIndia. Apartfromthis, the
divisionisasoinvolvedinsub-classificationof cervica
and breast cancer by geneprofiling, using microarray
techniques, identificationof genesindrugres stanceand
many others.

Some" Firsts'

» The Cancer Ingtitute was the first comprehensive
cancer centrein southIndiaandthesecondoneinthe
country.

* |twasthefirst centretoinstall aCobalt-60 teletherapy
unitinAsiain1956. ThisusheredintheSuper Voltage
Therapy erainAsia.

* |twasthefirst centreinlndiatoestablishaDepartment
of Nuclear M edical Oncology in 1956, 6yearsbefore
theDAE establishedits| sotopeDivision.

» “PediatricOncology” asaspeciality wasintroduced
by thelnstituteinthecountry in 1960.

 Thefirstindigenoustherapy simulator wasdesigned
by thelnstitute in 1965 and fabricated by thel .GE.
andinstalledin1968.

» Thelngtituteisaworld pioneer inthe combination
therapies of oral cancer with radiation, surgery,
chemical sensitisersand cytotoxicdrugs, raisingthe
cureratefrom 19% to 60%.

» ThefirstLinear Acceleratorinindiawasinstalled at
thelngtitutein 1976. Thelnstituteintroducedfor the
firsttimeinthecountry, HyperbaricOxygenTherapy
inthetreatment of cancerin1978, andisat presentthe
only placewherethisfacility isavailable.

» Blood Component Therapy using the blood cell
separator, in the supportive treatment of high dose
Chemotherapy, was introduced into India by the
Ingtitutefor thefirsttimein1978.

» Thelngituteestablishedthefirst” PEPA” programme
inthecountry inthechemotherapy of cancer.

» ThisCancer Centrewasthefirstinindiatoinstitute
Postgraduate courses leading to MCh in Surgical
Oncology, DM in Medical Oncology and MSc in
Physicsasappliedtomedicinein 1981 & 1984.

« Establishment of aDemographic Tumour Registry
(1981).

» Thelnstitute was thefirst and at present the only
centre in India to introduce Hyperthermia in the
treatment of cancer (1984).

» Thefirst(1992) andat present theonly centreinthe
country wherelntra-Operative Electron Therapy
inthetreatment of cancerisavailable.

* Afully indigenousbrachytherapy unitforintracavitary
treatment of cancer was designed and fabricated
(1995).

* Thefirgconformationd thergpy unitLinear Accelerator
Clinac 2300 C/D wasinstalled (1999).

» Tobacco Cessation Clinic (2002).

» Thefirst Hereditary Cancer Clinic (2002).

* Development of Dendritic Cell Vaccine for
treatment of cervical cancer (2003).

» Establishment of aNationa Tumor Bank (2006).
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CLINICAL TRIALS

Brain Cancer Trial

Thesurviva advantageconferredby theaddition of
temozolomide to radiation therapy in glioblastoma
multiformebraincancer remainshighly significantwitha
longer followup. Thisiswhat theresearchersconcluded
fromaphaselll clinical tria involving morethan 500
Europeanand Canadian patients.

Theupdated resultsshowedthat 12.9% of patients
whoreceived temozol omideduringand after radiation
treatment livedfor 4yearscomparedwith 3.8%of those
whoreceivedradiationaoneanda solivedfor 4years.
Patientswhosurvivedfor 4yearsafter diagnosis, were
mostly younger than 50 and in otherwise good health
without any prior major medical condition.
Approximately 28% of thesepatientswhoweretreated
withtemozolomideandradiationlivedfor 4yearsversus
only 7%of patientswhoreceivedradiationtherapy only.

Twoyearsago, researchershadreportedthat survival
benefitwiththisdrugwas2.5 months. Now additional
follow-up hasshownthat somepatientshavesurvived
for severa yearsbeyondthe6to 12monthsthatistypica
forthisdeadly disease.

(NCI Cancer Bulletin, Nov 6, 2007)
Early Stage Hodgkin’s Disease

According to the researchers from France,
chemotherapy plus involved-field radiation should
become the standard of care for early-stage Hodgkin's
dissese Early-gageisd assfiedasfavorableor unfavorable,
based ontheprognosticfactors. Involved-fieldradiation
therapy isadministeredtod |l lymphnoderegionsknown
tocontaincancers.

Researchersconductedtwoclinica tria stoevaluate
different treatment options for patients with either
favorable or unfavorable early stage Hodgkin's
lymphoma. Thetrialsincluded 1,538 patients whohad
not received prior therapy, median followup for both
tridswas92 months. Chemotherapy usedinthesetrias
wasM OPP( mechlorethamine, vincristine, procarbazine
and prednisolon) plusABV (doxorubicin, bleomycin
andvinblastin). Resultsof firsttria indicatedthat surviva
at 10yearswas97%for thosetreatedwith chemotherapy
plusradiationtherapy versus92%for thosetreatedwith
radiationthergpy only. They concludedthat chemotherapy
plusinvolvedfieldradiotherapy should bethestandard

treetmentfor Hodgkin' sdiseasewithfavorableprognostic
feature. The second trial included patientswith early
stageunfavorableHodgkin's. Theresearchersconcluded
thatin patientswithunfavorablefeatures, four coursesof
chemotherapy plusinvolved-fiel dradiotherapy should
bethestandardtreatment.

(NEJM, Nov 2007)

New Drug Combo for SCLC

Researchersin EuropeconductedaPhasel | clinical
trid, whichshowedthat chemotherapy with Camptosar®
(irinotecan) and paraplatin® (Carboplatin) may resultin
better survival than chemotherapy with VePesd ®
(etoposide) and Parapl atinamong patientswithsmall cell
lungcancer (SCLC).

Dueto suboptimal long-term outcomefor patients
withSCL C, researcherscontinuetoeva uatedternative
chemotherapy combinationsto the standard therapy.
Under thistrial, researcherscompared camptosar and
paraplatintochemotherapy withVePesidand Paraplatin
among 210 patientswithextensive SCL C. Theresults
showedthat oneyear survival was35% among patients
treated with camptosar and Parapl atin compared with
28%among patientstreatedwithV ePesidandParapl atin.
A complete response was observed in 18 patients
treated with Camptosar and Paraplatin and 7 patients
treatedwithVePesidand Paraplatin. Theoveral qudity
of lifewassimilarinthetwotreatment groups.

(Cancer Consultants.com, Nov 7, 2007)
Revlimid Improves Survival

Researchersfromthe Abramson Cancer Center of
theUniversity of Pennsylvaniaannouncedthat findings
fromtwolargeinternational clinical trialsshowed that
patientswithrel apsed or refractory multiplemyeloma,
who were treated with Revlimid (lenalidomide) and
dexamethasonesignificantly improvedby all measures
including amedian survival of nearly threeyears, the
longest mediansurvival knownfor thisdifficulttotreat
patientgroup. RevlimidfromCelgene, an oral medication
whichtreatswithout theravagesof chemotherapy isthe
firginanew dassof medi cationcalledimmunomodul atory
drugs(IMiDs).

Somepositivepatient responsesuggeststhat trestment
with Revlimid early in the course of the disease may be
beneficid. Thesefindings have caused achangeinthe
officid phys cianguidelinesfor multiplemye omawhich
wererecently updatedtoaddRevlimidasaninitia trestment,
ingtead of waitinguntil other treestmentshavefailed.

(NEJM, Nov 22, 2007)
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WATCH-OUT

Ablation of Tumor Cdlls

CaoDensenand Jensen Steven of theUnited States
have been awarded a US patent under Patent No. US
2007265607 entitled ‘ Cancer trestment using low-
energy lasers’, publishedonNov 15, 2007. Itrelatesto
amethod and apparatusfor destroying cancerouscells
ortumors,including placingfibreneedlesintothehuman
body adjacent to cancerous cells or tumorsthat have
beenbiologicaly dyedandexposingthem tolow-energy
laser to destroy the cancer cells or tumors through
ablationwithout destructionof surroundinghealthy tissue.

A region within the human body that contains a
cancer tumor or cellsislocated using conventiona steps
suchaslaser scanning, magneti cresonanceimaging, X-
ray imaging or CT scans. The tumor cells are then
injected or paintedwithabiological dyematerial. The
fibreneedleisinsertedwithitsendincloseproximity to
the tumor cells. Laser light from the laser system is
appliedthroughthefibreneedletothetumor cellsandis
continued for effective duration in order to destroy at
|east aportionof thetumor cellsthrough abl ation of the
tumor cells.

(esp@cenet.com, Nov 26, 2007)
Laser Imaging Apparatus

Imaging Diagnostic Systems|nc hasdeveloped a
revol utionary newimagingdevicetoaidinthedetection
and management of breast cancer. The company isa
pioneer inlaser optical breast cancer imaging systems
and hasbeenawarded aChinesepatent Z L 99816608.1
entitled “Laser ImagingUsing Biomedica MarkersThat
BindtoCancer Cells’ by theChinesegovernment, thus
extending itsprotectioninanother important market.
With this patent comes additional hope that breast
cancer may someday beimaged andtreatedwithlight-
activatedcompounds. Thecompany’ scurrent proprietary
CT Laser Mammography System(CTLM®) isuniquely
capableintheseapplications. CTLM® isdesignedtobe
usedinconjunctionwithmammography tovisualizethe
process of angiogenesis which usually accompanies
tumor growth.

TheChinesepatentisinadditiontotheAustralian
patent 775069, European patent EP01181511, Hong
Kong patent HK 1043480 and German patent DE

69925869, which protect the concept of imaging and
activatingaphotodynamictherapy agentinanoptica CT
scanner, acombined diagnosticandtherapeuticsystem.

(ITmaging Diagnostic System Inc, Nov 6, 2007)
Ovarian Cancer Diagnostic

HealthLinx Limited specialisesin ovarian cancer
biomarker diagnosticstodetect cancer at early stage. It
has reached an agreement with the University of
Liverpool (UK) to in-license additiona patented
biomarker technol ogy and antibodiesthat haveshown
efficacy indetectinggradel & 11 ovariancancer.

HealthLinx and the University of Liverpool have
beenjointly devel oping thistechnol ogy which hasthe
potentia tobetheworld’ sfirstcommercially available
multi-marker early stage ovarian cancer diagnostic.
Preliminary studiesindicatethe detectionof early stage
ovariancancer (gradel & 11) anddiscriminationbetween
the mucinous and serous tumours. At present no
product with either of thesebenefitsisavailableinthe
world. HedthLinx hasannouncedthephasel | biomarker
results for its first generation OvPlex panel with an
increasein diagnostic efficiency of ovarian cancer by
greater than 15% comparedto CA 125. Oncethispanel
hasbeen designated andvalidated, thecompany would
aimto introducetheproductintothemarket throughits
partnersasacommunity based screening test to boost
survival rates.

(HealthLinx Limited, Nov 26, 2007)

Small Molecule Id-Inhibitors

AngioGenexInc.isactively engagedinthediscovery,
acquisitionand devel opment of anti-cancer molecules
that act by inhibiting either theld genesor proteinsto
preventangiogeness. It hasidentifiedandfiledapatent
applicationonsmal moleculesthat arepotentinhibitors
of the Id proteins. It is a mgor milestone in the
company’ s goal to develop orally active anti-cancer
drugs. Thework establishesthedrug ability of theld
proteins as targets, allowing the company to move
forwardwiththepreclinica work.

AngioGenex is currently testing a companion
diagnostic that detectslow levelsof theld proteinsin
serum. Preliminary resultssuggest that it hasthepotential
to detect presence of Id proteins at an early stage of
tumor development alowingearly medica intervention;
itmay alsobeuseful tofollow thecourseof therapy and
determinewnhether thereisarecurrenceof disease.

(AngioGenex Inc, Oct 16, 2007)
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GLOBE SCAN

Cancer Feeder

Theresearchers at the Queend and Instituteof
Medical Research and Flinders Medical Centre in
Adelaide, Australia have discovered that cellsin the
humanbody oncebelievedtobe*innocent bystanders’
incancer may actually berecruited by thedi seasetofeed
tumorsandhel pthemspread. Thisfindingmay oneday
open the way for new therapiesto slow down tumor
growthor evenstopit"deadinitstracks".

The researchers made the observation in female
bone marrow transpl antation patientswho went onto
devel op secondary cancersincludingskin, cervical and
gastriccancer. Ingastriccancer patients, they found that
thecellshad migratedinfromthebonemarrow, which
|ookedlikefibroblastsandwerelikely tobecontributing
tothegrowthandregulation of thecancer. Thefinding
wassignificant becauseit opened upthepossibilitiesof
controllingor regulatingthemechanism.

(Australia: The Age.com, Nov18, 2007)
Light Activated Vaccines

According to the researchers based at the British
ColumbiaCancer Agency inV ancouver, Canada, tumor
cells could be used to develop personalized light-
activated cancer vaccinesus ng photodynamictherapy
whichactsby activatingalight sensitivedrugaswell as
stimulates an immune response against atumor. The
researchersperformed photodynamictherapy onmouse
tumor cellsinthel aboratory andinjectedthembackinto
thesamemice. Thisnew techniquewasaseffectiveas
using cancer cellsgrowninthelaboratory inthevaccine,
but cut out thetime-consumingprocessof culturingcells
and allowed the treatment to home-in the unique
characterigticsof theindividua’ stumor.

Theprospect of using samplesfromapatient'sown
tumor to treat him isreally exciting. Using targeted
treatments with better delivery and manipulating the
body’ sownimmunesystemtofight thedi seasemeans
patientswouldexperienceafewer sideeffects.

(Canada: British Journal of Cancer, Nov 13,
2007)

Promising Resear ch

Ireland Cancer Center of University HospitalsCase
Medical Center hasrecently madegreat stridesinstem

cell genetherapy research by transferringanew geneto
the cancer patients viatheir own stem cells, with the
ultimategoa of beingabletousestronger chemotherapy
treatment with less severe side effects. Under this
protocol, MGMT, adrugresistancegene, isaddedinto
purified hematopoi etic stem cellsto protect thesecells
fromthedamageof chemotherapy regimens.

Eight patientswereenrolledinthetrial andsix were
infusedwiththeir ownstemcellswhichwereengineered
tocarrytheMGMT gene. Inthreepatients, stemcells
carryingthegenewereidentifiedintheir blood or bone
marrow. Inone patient, stem cells carrying the gene
weredetected upto 28weeksafter their administration.
Thissignificantfinding hasnever beenreported before
withthisgeneanddrugcombination.

(Ireland : Biocompare News, Dec 12, 2007)
Cancer Care Advances of 2007

The21-member oncol ogistseditorial board of the
American Society of Clinical Oncology (ASCO) has
identifiedanumber of significant cancer advances2007.
Someof theseadvancesare:

1. First systemic treatment for primary liver cancer:
A largestudy foundthat patientswhotook thetargeted
therapy sorafenib (Nexavar) for advanced |iver cancer
lived about 44% | onger thanthe patientswhodid not.

2. Treatments for advanced kidney cancer continued
to expand: Adding becacizumab (Avastin) to the
standard kidney cancer treatment nearly doubled the
progressionfreesurvival.

3. MRI better for screening women at high risk of
breast cancer: Thisyear, new guidelinesbased onthe
findingsfromsevera studiesshowedfor thefirsttimethat
MRI can beeffectively usedinwomen at high risk of
developingcancer.

4. HPV linked to head and neck cancer : Two studies
showed that the human papilloma virus (HPV) was
found in 72% of the severa types of head and neck
cancers, suggesting apossiblerole for the new HPV
vaccinesin preventing head and neck cancers.

5. Dropinbreast cancer caseslinkedtodeclininguseof
hormonereplacement therapy.

6.Preventiveradiationtherapy towholebrain can stop
thespread of advanced|ung cancer whilecuttingtherisk
that the cancer woul d spread to the brain by about two
thirdsand asaresult doubletheone-year survival rates.

(US: Medical News Today, Dec 19, 2007)
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ACTIVITIES OF RGCI&RC

PresENTATION ON | MAGE GUIDED RADIOTHERAPY

A technical presentation on 'Image Guided
Radiotherapy (IGRT)' was made by Dr Christopher
Amies, VicePresident- R& D, SiemensOCSG, USA,
on December 10, 2007 inthe conference hall of Rgjiv
Gandhi Cancer Institute & Research Centre
(RGCI&RC). Itwasattendedby MrK K Mehta(Hony
Secretary), MrD S Negi (CEO), Dr A K Chaturvedi
(Medical Director), senior consultants of radiation
oncology, medical physicists, resident doctors and
researchofficersof RGCI&RC. MrVijay Kumarand
Mr Vivek, representatives from Siemens, were also
present.

Radiotherapy is identified by 5 major steps:
(i) diagnose, (i) prescribe, (iii) ssimulateand plan, (iv)
setupand(v) treat. INIGRT/VGRT/SGRT/DGRT, the
last stepof “treat” includesfeedback stream of relevant
informationtosetupby sensing2-D/3-Dimagingdataor
dosedataeither just beforeor duringradiationtreatment.
Theterm'Image Guidance' (IGRT) isusedif thedata
sensedis2-dimensiond or 'V olumeGuidance (VGRT)
If senseddatais3-D ionicimaging.'StructureGuidance
(SGRT) refers to an adaptation process in which
anatomical organsor symbolicimaginginformationis
sensedwhiledoseguidance(DGRT) requiresthat dose
iIsmeasured prior toor during radiationtherapy.

Thepresentation by Dr Chistropher Amiesincluded
the capability IGRT and VGRT by Siemens product
ARTISTEthat coversmechanical accuracy, energies,
treatment tabl e, imageguidance, gated treatment, 160
ML C, stereotaxy, patient motionmonitoring, operative
console and connectivity. He informed about
MVison-MegavoltageConeBeamimagingwhichisin
line with KV Cone Beam imaging system enabling
patient positionverification. Heexplainedthemovement
of KV sourceandthemovement of theKV detector for
inline position for KV CBCT which has space to
accommodateattachableMLC’ s likeModul eaf .

Onthecurrent clinical practices, hementionedthat
merely taking two dimensional portal images and
comparing with digitally reconstructed radiographs
from the planning CT to verify patient setup prior to
treatment wasnot sufficient sincethisprocessdoesnot
makefull useof thevolumetricinformationavailablefrom

treatment planning. This could be overcome by cone
beam reconstruction techniquethat allowsto acquire
3-Dvolumeof thepatientimmediatel y beforede ivering
the treatment using the treatment beam. The
MV ision-Megavoltage Cone Beam utilizesthelinear
accelerator radiation beam and theflat panel detector
usedfor portal imagingto acquireaseriesof very low
dose 2-D projectionsto reconstruct a3-D volumetric
dataset whichiscomparedwiththeplanning CT.

Heshowedimagesof prostateandlung taken with
MV andKV beamsduringor prior totreatment. Heal so
mentioned that Respiratory Gating with systemslike
Anzai belt, RPM (real timeposition management) and
optical imaged based camerasystems(rtAlign) canbe
integrated with ARTISTE. He informed about the
ongoing research work on improving the imaging
performanceof MV CBCT by modifyingthebeamlinein
order todlightly increasethelow energy component of
X-ray beam. Preiminary investigationsusinglowenergy
beamwithnoflatteningfilterandacarbontarget, suggest
afactor of 3.5improvementsin contrast to noiseratio
(CNR), thus allowing a significant reduction of the
exposure to obtain agiven MVCBCT image quality
also caled as Diamond View Images. He showed
DiamondView Imagesandhoped that thesewill replace
thecurrent MV CBCT imagesinfuture.

He also showed how respiratory gated and non-
gatedimagesof lungvariedinimagequality. Thelungs,
esophagus, liver, pancreas, breast, prostateandkidneys,
among other organs, areknowntomovewithbreathing
and causedegradation of imagequal ity and subsequent
difficulty inradiotherapy doseplanning and treatment
delivery. Hed soexplainedthat s ncepatient’ sbresthing
patterns can vary in magnitude, period and regularity
duringimagingandtreatment session, gated respiratory
treatment is now a challenge for the radiotherapy
community.

IGRT treatment modality istime consuming and
hence Dr Amies was much concerned on speed vs
quality graph and emphasized that to render quality
treatment to patientsat large, onehasto sacrificespeed
andobvioudly that meansnumber. Hea sohighlighted
theresearchwork being carriedout onDirect Aperture
base Optimization (DAO) agorithms for faster
treatmentdelivery.

The queriesraised by Dr Chaturvedi, Dr Anand,
Prof Negi, Dr Datta and Mr Wadhawan were
discussed. Thisinformativepresentation ended with
thanks by Dr Anand.

17




CANCER NEWS

FEBRUARY 2008

L uNnc CANCER SYMPOSIUM

Department of Medical Oncology, Rajiv Gandhi
Cancer I ngtituteand Research Center (RGCI & RC) had
on 20" December 2007 organized the second DNB
symposium, aneducetiona debateontherol eof adjuvant
treatment in early lung cancer. Senior faculty from
(RGCI& RC), postgraduatesand senior residentsfrom
all departmentsassembl edfor theevent. Theprogramme
startedwithinitial commentsby Dr RangaRao, Senior
Consultant, Medical Oncology. He stated how the
incidence of lung cancer, the largest killer among all
cancers, wassteadily risinginthecountry. Continuous
research, however, iscoming upwith novel therapies
and upgrading treatment modalities to
Improveprognoss.

Thefirst presentationof theeveningwasontheRole
of Molecular Pathology & MarkersinLung Cancer by
Dr Chidambara Jha. She outlined the multistep
tumorigenesis of lung cancer and the step-wise
accumulation of genetic abnormalities. Thepotential
diagnostic markers are tobacco related HY AL2 and
FHIT deletionsinsputumfor early stagelung cancer and
telomerase repeat amplification (TRAP) assay in
bronchial washings. Poor prognostic markersin non-
small cell lung carcinoma (NSCLC) include KRAS
activation, HER2 over expression, lossof p53, p16, 3p
deletion, Ki67 status, while EGFR mutation predict a
favourable outcome. Markers of metastasis such as
TIMP indicate poor prognosis. Since small cell lung
carcinoma(SCL C) hasamuch shorter survival, fewer
studieshavebeen conclusive. Sheconcluded by stating
that DNA microarray and proteomicscontinuetounravel
themol ecular mysteriesof cancers. Dr D CDoval added
that Pharmacogenomi cshaveopenedthedoor for tailor
madechemotherapy inlungcancer pateintsinthenear
future. Excision repair cross complementing gene
(ERCC-1) hasbeenassociatedwithresponsetocisplatin
based chemotherapy.

Dr Rajesh Jain, while speaking on the role of
adjuvant chemotherapy for lung cancer, outlined how
adj uvant chemotherapy though advocated, may not be
necessary or very useful incompletely resected NSCLC,
particularly stagel A and1B. Hefurther toldthat thereis
little or no data to support adjuvant chemotherapy in
patients older than 75 years of age which comprisea
sizeablepercentageof lung cancer patients. Thecriteria
for considering chemotherapy after completesurgical
resectionif appliedstringently, will ruleout theoptionin

many patients, asit requiresnot just good performance
status, adequaterena/hematol ogical, hepaticandbone
marrow functionsbut al soabsenceof co-morbiddisease
or immunosuppressi onand absenceof stromal / pleural
/lymphaticinvasion. Hesummedup hispresentation by
sayingthat theway forward, istherefore, targeted and
individualizedchemotherapy only inspecificsubgroups
rather thanblanket therapy inall patientswithresected
NSCLC.

Dr Pankg Aggrawal presented datafor theroleof
adjuvant radiotherapy in NSCLC. The role of post-
operativeradiotherapy (PORT) inlungcancer remains
nebulous. ThePORT meta- analysisof 9trialsin 1998
concluded that there was no role of adjuvant
radiotherapy. Since the publications of past trials,
significant advancementshavetaken placeinthequality
of radiotherapy & delivery systems. Thus, it may bea
serious error to make conclusions about efficacy of
PORT based on ol der trial sthat used equipment, dose
regimens and radiation volumes that are not part of
currently accepted practices. He concluded that it
wouldbeimportanttore-evaluatePORT inthemodern
era of improved radiotherapy technology (Gated
Radiation Delivery techniques, Tomotherapy) and
improvedregimensof adjuvant chemotherapy for patients
with resected NSCLC who are at high risk of loco-
regiond failure.

Dr Ajay Sharma presented the role of adjuvant
chemotherapy for (stagel- 111A) resectablelung cancer.
Theuseof chemotherapy hasbeenextensively studied in
both adjuvant and neo-adjuvant settings. He gave an
outline of the stage specific guidelines for adjuvant
chemotherapy, recommendinguseinstagell andl11A
but not in stagel A and not routinely inI1B. Hebriefly
talked about the molecular markers use to predict
responsetotherapy and concluded that cisplatin based
adjuvant chemotherapy offers a definite survival
advantage. Itsusecansave 1in 15 patientstreated over
ab-year period(i.e. the Absolute Risk Ratio).

Dr A K Chaturvedi, Medical Director gaveaway
the prizes for the best presentation and the best
guestionsfromtheaudienceto Dr ChidambaraJhaand
Dr Amal Roy Choudhary respectively. The session
concluded with closing commentsby Dr SM S Zaidi
about adequacy of staging, surgica resectionandmargins.
Dr JB Sharmathen shed light on chemotherapy
while Dr Rakesh Aggarwa emphasized the role of
PORT inN, disease.
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