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SPECIAL FEATURE

IMRT: A HIGH PRECISION RADIATION
TECHNIQUE

Intensity Modulated Radiation Therapy (IMRT)isa
state-of -the-art cancer treatment method that delivers
highdosesof radiationdirectly tocancer cellsinavery
targetedway, muchmoreprecisaly thanispossiblewith
conventiond radiotherapy. Theintensity of theradiation
INIMRT canbechanged duringtreatment tosparemore
adjoiningnormal tissuethanispossibletospareduring
conventional radiation therapy. Because of this, an
Increased doseof radiationcanbedel iveredtothetumor
using IMRT. It enablesto shapetheradiationbeamsto
closely approximatetheshapeof thetumor.

L ocal or regional control of acanceroustumor isthe
ultimate goal of an overal treatment strategy, for a
patient. Failuretoachievetumor control canresultina
greater likelihood of developing distant metastases,
continued tumor growth, severe debilitation or even
deathof thepatient. Historically, themaximumradiation
dose that could be given to a tumor Site has been
restricted by the tolerance and sensitivity of the
surrounding nearby healthy tissues. IMRT enablesa
morepreci seconformal radiationdosedistributiontothe
target area by allowing the physician to control the
Intengity of theradiationbeamwithinagivenarea. This
meansa much higher doseof radiationcanbegivento
atumor without anincreaseinradiationdeliveredtothe
normal tissue.

IMRT utilizesbeamsor multileaf collimators(MLCs)
that canturnon or off or beblocked during treatment,
thus varying the radiation beam intensity across the
targeted field. The radiation beams may be moved
dozens or hundreds of times and each may have a
different intensity in order to protect the healthy
surroundingtissueasitwouldbereceivingasmaller dose
of radiationthanthetumor does. Thusthereisnolonger
ahomogeneousor evenradiationdose, but adosagethat
can bemadehigher or vary withinthetumor. Theend
result is better tumor control, less damage to healthy
tissuesand structuresinthetreatment areaand abetter
qudlity of lifefor thepatient. Moreover, IMRT alowsfor
the radiation dose to conform more precisely to the
three-dimensond (3-D) shapeof thetumor by modul ating
or controlling the intensity of the radiation beam in
multiplesmdl volumes.

Treatment planningfor IMRT and other conformal
radiationismorecomplex thanfor conventiond radiation
therapy, takinganaverageof 2—-3daysfor each patient.
3-D conformal radiation planning versussimpleone-
diceplanningfor conventiona radiationtherapy extends
treatment planningtimefor thepatient. It usescomputer-
generatedimagestoplan, andthenddiver tightly focused
radiationbeamstocanceroustumors. Radiationoncologist
usesit to exquisitely “paint” thetumor with aprecise
radiation beamthat conformsasclosely aspossibleto
theshapeof thetumor. INIMRT, very small beams, or
beamlets, are aimed at atumor from many angles. A
medical linear accel erator, equippedwithaspecia device
called amultileaf collimator that shapestheradiation
beam, delivers the radiation in accordance with the
trestment plan. Duringtreatment, theradiationintensity
of each beamlet is controlled, and the beam shape
changeshundredsof timesduringeachtreatment.

IMRT ismost conforma andmost efficientif al target
volumes (gross disease, subclinical extensions, and
electively treated nodes) are treated simultaneoudly,
usingdifferentfractionsizes. Suchatreatment strategy is
caledthesmultaneousintegratedboost (SIB). Thisisin
contrasttoconventional radiotherapy inwhichthesame
fractionsize(typically 1.8or 2Gy) isusedfor al target
volumes with successive reductionsin field sizesto
protect critical normal structuresandtolimitthedoseto
electively treated and subclinical diseaseregions.

Techniques

Introductionof IMRT intoclinical use, hasgenerated
widespread interest asan emerging radiotherapeutic
modality. Sinceitsinvention, it has undergone many
changesandmodificationsand now, several techniques
are being used to deliver the IMRT. It is being
delivered using linear accelerators with static MLC
(step and shoot), or dynamic ML Cs, or tomotherapy
machines, or Volumetric Arc Modulated Therapy
(VMAT). The SIB-IMRT allows for the varying
doses to be delivered to the various target volumes
in a single phase and obviates the need for field
matching and the use of electrons, thus minimizing
the dosimetric uncertainties.

Advantages
IMRT hasanumber of advantages:

1. Itallowsfor greater sparingof normal structuressuch
assalivary glands, esophagus, opticnerves, brainstem
andmostimportantly, spinal cord.
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2. Itdlowstreatmenttobeddiveredinasingletreatment
phasewithout therequirement for matchingadditional
fieldstoprovidetumor boosts, and eliminatestheneed
for electronfiel dstotheposterior neck nodes.

3. ltoffersthepossibility of smultaneoudy ddlivering
higher radiationdosestotheregionof grossdiseaseand
lower doses to areas of microscopic disease, the so
caledSIB-IMRT.

Indications

According to a coding guide from the American
Society for Therapeutic Radiation and Oncology
(ASTRO, 2007), IMRT isclinicaly indicated when
highly conformal dose planning is required. IMRT
planning may beclinically indicatedwhenoneor more
of thefollowing conditionsarepresent:

1. Animmediately adjacent areahasbeen previoudy
Irradiated and abutting portal smust beestablished with
highprecison.

2. Doseescaationisplannedtodeliver radiationdoses
Inexcessof thosecommonly utilizedfor similartumors
withconventiond treatment.

3. Thetarget volume is concave or convex, and the
critical normad tissuesarewithinor aroundthat convexity
or concavity.

4. Thetarget volumeisin close proximity to critical
structuresthat must be protected.

5. Thevolumeof interest must becoveredwithnarrow
margins to adequately protect immediately adjacent
structures.

Accordingtothe ASTRO, themost common sites
that currently support theuseof IMRT include:

1. Carcinomaof theprostate

2. Primary, metastatic or benign tumorsof the central
nervoussystem (CNYS),includingthebrain, brainstem,
andspinal cord.

3. Primary, metastati ctumorsof thespinewherespinal
cord tolerance may be exceeded by conventional
treatment.

4. Primary, metastaticor benignlesionsof thehead and
neck area (because of low risk of osteoradionecrosis,
dysphagia and better parotid sparing along with
escalated dosestotumor volume), including: (a) Aero-
digestivetract, (b) Orbits, (c) Sdivary glands, (d) Sinuses,
(e) Skull base.

5. Re-irradiationthat meetstherequirementsfor medica
necessity (asnoted above).

6. Selected cases(ie, not routine) of breast cancerswith
closeproximity tocritical structures.

7. Sdlected casesof thoraci cand abdomina malignancies
8. Other pelvic and retroperitoneal tumors that meet
requirementsfor medical necessity.

Planning& Treatment Delivery

It consistsof 4-phasesteps:

Preparatory phase
Treatmentdesign(optimization)

L eaf sequencegeneration
Dosmetricverification, setupanddelivery

AN PE

Dosimetric
Verification,
Setup and
Delivery

Treatment
Design
(Optimization)

Leaf Sequence

Preparatory [ Generation

Overview of a typical IMRT planning and delivery
process (4 steps)

Prior to IMRT treatment planning, the patient
undergoess mulation, whichisaprocessthat physicaly
alignsthepatient for treatment, therapeutic radiol ogy
simulation-aided field setting. In almost all cases of
IMRT,acustomimmobilizationdeviceisconstructedfor
thepatienttoensurethat thedaily setup of thepatientis
precisaly reproducibleeachday of treatment. Theresfter,
3-D image acquisition (CT, MRI, PET) of the target
regionandsurroundingareasoccurs. Either CT aloneor
multiplefusedimagesetsareutilizedfor theplanning set.

Contouring of
volumes of |
interest

Definition of
planning
objectives

Imaging |

Beam
configuration
definition

Definition of
fractionation —>

Preparatory phase of IMRT (first step in IMRT)

Thephysicianthencontoursthevisibleabnormality
or target areaseenoneach diceof theimageset. The3-
D summation of these contours defines gross tumor
volume(GTV). A marginisdrawnaroundtheGTV by
thephysiciantoincludethevolumeof tissueat risk for
mi croscopicspread of disease(ie, toincludedi seasethat
isnotvisibleonimagingstudies). Thislarger volumeis
called theclinical target volume (CTV). Still another
margin isadded by the physician beyond the CTV to
createtheplanningtarget volume(PTV). Thisadditional
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volumeistoaccountfor potential patient movementand
randomsetuperror. Nearby normal structuresthat could
possi bly bedamaged by radiation, called organsat risk
(OAR),aredsoindividudly contoured by thephysician.

In the second step, the physician assigns specific
doserequirementsfor thePTV, ie, minimumdoseand
dosehomogeneity anddosecongtraintsfortheOAR, i€,
maximumallowabledosetothesecritical structures. A
treatment plan that satisfies these requirements and
constraints should maximizethe potential for disease
control aswell asminimizetherisk of radiationinjury to
normal tissue.

Finally, theradiationphysicist (or ados metristunder
thesupervisionof thephyscist) usesatreatment planning
compulter to cal cul ateacomplex multibeamtreatment
planthatwill deliver theprescriptiondosetothePTV and
satisfy thenormal tissuedoseconstrai ntsprescribed by
thephysician.

Modification |
of objectives |

|

| |
S ] !
| |
| |
| |
I Dose 1
|| calculations Calculation of Adjustment of Plan |
~ for IMRT > plan score Lo intensities > evaluation

optimization
4 1

Optimization process (second step in IMRT)

Aftertheplaniscomplete, inaseparateprocessthe
physicistmust performandthephys cianmust eval uate
basi cdosecal cul ationson each of themodul ated beams.

Conversion . :

of intensities Dgglmgtrlc Setup &
into leaf | | Verification of —» delivery

trajectories IMRT beams

Dosimetric verifications and setup followed
by delivery

Documentationof IMRT planshastobeestablished.
Thismay includeprintoutsof variousplan parameters,
Isodosedistributionsin three orthogonal planes, dose
volume histograms (DVHSs), digital reconstructed
radiograph (DRRs), and/or simulation filmsfor each
field and possibly independent monitor units (MU)
calculations. The dose constraints should be visible
in the prescription sheet.

Quality Control

Quality control isperhapsthebiggestissueinlMRT,
becausetherearevery tight marginsaroundthetumors.
Each department hasto know itsown setup errorsand
uncertainties and follow strict protocols for quality
assessment (QA). Different machines have different
toolsfor QA, which should beexploited tothefullest.
Theuseof dectronicporta imagingdevice(EPID), kilo
voltageimagingand conebeamCT needtobeperformed
daily, or onalternateday basisor weekly, dependingon
the site being irradiated, target motion and location.
However, all thesefacilitiescomeat acost and, therefore,
IMRT isbothlabor intensiveand expensive.

FutureStandards

IMRT hasbecomethestandard of carefor delivery
of radiotherapy in head and neck carcinoma, prostate
carcinoma, breast carcinoma, upper aero-digestive
tract cancersand recurrent diseases. It can be further
optimized, making use of advances in the imaging
techniques, ie image guided IMRT. Radiation dose
escal ation canimprovethe outcomein head and neck
cancers, a the same time reducing the radiation
induced morbiditieslikexerostomia(drynessof mouth)
and dysphagia. Dvelopment of the PET and PET CT
imagefus onhasledtothebiol ogicd activetumor volume
mapping and hence dose escal ation. Adaptive IMRT
hasalso arole asreal timeadaptation to the shrinking
volumeduringtreatment period canbedone.

Concluson

IMRT is an advanced mode of high-precision
radiotherapy that utilizes computer-controlled linear
accel eratorstoddiver preciseradiationdosesof variable
intensity and fluenceto amalignant tumor or specific
areaswithinthetumor. 3-D CRT isstill usedextensively
for many body sitesbut theuseof IMRT isgrowingin
more complicated body sites, such asCNS, head and
neck, prostate, breast andlung. IMRT hasal so shown
itsusefulnessin casesof re-irradiation. Unfortunately,
IMRT islimited by its need for additional time from
experienced medica personnel. Proof of improved
survival benefitfromIMRT techniquesover 3-D CRT
and conventional radiotherapy hasshownitsusefulness
for many tumor sites, withtheability toreducetoxicity
whichisgenerally accepted.

(Dr Abhinav Dewan, DNB Sudent; Dr Pardeep Garg,
S Resident; Dr S K Sharma, & Consultant, Dept of
Radiation Oncology)
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PERSPECTIVE

MICROARRAYS IN CANCER
Definition

Anarray is a geometric arrangement of objects,
usually inrowsand columns. Thisarrangement when
miniaturizediscalleda“Microarray”. Arraysusedin

research and diagnostic are DNA (gene) expression
profilingarrays, proteinarraysandtissuemicroarray

Inbiologica arrays, miniaturized chemical reaction
areasareorganizedinrowsand columnstotest DNA,
antibodies, or proteins, by using a chip (smilar to
computer chips) having immobilized probes and
hybridizingthemwithsamplearecaled“Microarrays’.
Thecolor producedfromthechipafter hybridizationis
then scanned and thedataisanalyzed by asoftwareto
findtheexpressionlevel.

Cancer & Microarrays

Cancerisageneticdiseasearisngfromthemulti-step
accumul ationof geneticdterations, suchasamplifications,
insertions, deletions and other rearrangementsin the
DNA whicheffecttheexpressionof genes. Whilstmany
of these genetic lesions result in over-expression of
certainoncogenes, other rearrangementscausel ossof
function. Identificationof differencesintheexpression
profileof tumor cell incomparisontonormal counterpart
intermsof transcriptsor protein expression, provides
informationonthedifferential expressionof genes.

Microarrays are some of the most powerful and
versatiletools available, with several applicationsin
cancer biology. Primarily there are two types of
micrroarrys,ie, DNA microarray andproteinmicroarrays.

DNA (Gene) Expression Profiling Arrays

¢ With only afew exceptions, every cell of the body
containsafull set of chromosomesandidentical genes
¢ Only afractionof thesegenesisturnedon, anditisthis
subset that is “expressed” and that confers unique
propertiestoeachcell type.

o Genesexpressed-> MRNA.

e Genes not expressed >No mRNA.

o |ntermediatel evel sof express on andhenceintermediate
guantity of mMRNA.

e Cancer /diseased cell /cellsin different phases of
growthexpressgenesdifferently ascomparedtonormal

e Within a cancer type, gene expression can be
different>different outcome in a cancer type to
gmilar interventions.

e What is being looked as predictive factors and
prognosticfactors—> differential geneexpression.

A DNA microarray (a'soknownasgenechip, DNA
chip or biochip) isacollection of microscopic DNA
spots attached to a solid surface. DNA arrays allow
quantitativeand simultaneousmeasurement of MRNA
expression levelsof thousands of genesin biological
sample. Thetechnol ogy isbased onthehyhbridization of
cDNA to a large set of probes arrayed on a solid
support (DNA chip). Theprobeprinting canbedonein
one of thethreeways: photolithography, mechanical
microspotting, or inkjetting. The other platform for
DNA arrays are oligonucloeotide chips in which
hundreds of thousands of oligonucleotides are
directly synthesizedin situ on glasschipsby meansof
photochemical reactionand maskingtechnology.

Thegenesequencesof array canbechosenindividudly
from a database used to store sequenced genes and
expressed sequencetags, or fromcommercialy available
cDNA clone sets. Presently, whole human genome
oligonucleotidearraysarea soavailable.

Procedures

RNA Isolation, Labeling and Hybridization: Total
RNA, includingmRNA, isisolatedfromboththetumor
andnormdl tissues. Global mRNA conversonintocDNA
isperformed by PCR using primer against poly A tail.
TheRNA isthen destroyed using RNase. Thenormal
somaticcDNA islabeledwithcyanine3-dUTP(green
fluorescent molecule) and thetumor cDNA islabeled
with cyanine5-dUTP (red fluorescent molecule). The
cDNA arethenhybridizedto probesfixed onthegene
chip.

Microarray lmageAnalysis: Laser scanningactivates
thefluorescent dyesincorporated into the probe. The
areasonthedidewithhybridizedprobewill bevisibleon
thescannedimageasred, green, yellow andblack spots.
Gene spot with no affixed probe appear black, thered
spots correspond to genes expressed in the tumor
samplewhilegreenspotscorrespondtogenesexpressed
inthenormal tissuesample. If geneisexpressed under
both conditions, boththeprobeswill behybridized and
spotwill appear yellow. Figuresundernesthdemondtrate
methodol ogy of geneexpressionprofilinginlungcancer
visavisnormal lungtissue.
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The Chip Used for Hybridization

Green: Higher in Cy3 (Non Tumor)

Yellow: Equal in both channels

Brightness reflects intensity of
signal

Image Analysis

DataAnalysis. Imagethat isobtained after scanningis
further processed and anal yzed by using sophisticated
analysis software to extract the maximum amount of
information. Thissoftwareattemptstoidentify groupsof
transcriptionally co-regulated geneswithinthetested
sample, toestablishgroupsof biological samplesonthe
basisof similarity according to their gene expression
levels, and to reveal gene clusters. One of the most
frequently used tools is the hierarchical clustering
algorithm, publishedby Eisten& colleagues.

Applications

e To study cancer types for expression of large
number of genes.

o Makediagnosisbased ongeneexpressionprofile.

Todistinguishsimilar cancer typesfromdissimilar

types.

I dentify target (s) for modul ation.

L argescae(genome-wide) screening.

Eliminatebiasof pre-sel ecting candidategenes

Testmulti plehypothesess multaneoudly.

Generate new hypotheses by identifying novel

genesassoci ated withexperiment.

ProteinMicroarrays

Proteins can be profiled effectively with protein
microarryswhichrequireonly asmall amount of sample
material. Protein microarray technology has made
enormous progress in recent year. It has been
successfully appliedfor identification, quantification
andfunctional analysisof proteinsinbasicand applied
proteome research.

Protein microarrays have broad applications in
discovery and quantitativeanaysis. Thistechnologyis
also used to acquire information about the
posttrand ationa modifications(PTM) of proteins.
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Originally protein arrays were based only on the
immunoassay format, but now these utilize broader
rangeof captureand detectiontechnol ogies. Currently
threetypesof proteinmicroarraysareused:

SandardProteinMicroarrays. Theseconsstof purified
recombinant proteins. For screeningtheseuseproteins,
antibodies, DNA andchemicas andareusadinfunctiond
characterization of proteins, identification of enzyme
substratesandtoanayzeprotein-DNA interactions.

Antibody Microarrays. These microarrays use
antibodies as binders. Screening partner is purified
proteinsand complex mixtures. Theseareusedinmany
fields such as antibody characterization, protein
abundancequantificationand commercial diagnostics.
The detection of each analyte requires two specific
antibodiesfor binding.

Reverse Protein Microarrays. These use complex
non-purified fractionated protein mixtures usually
derived fromcell or tissuelysate, and are used for the
screening of singleantibodies, complex mixture. These
monitor changes in PTM upon initiation of cellular
processesandinserumprofiling.

Procedures

Arrayingand Array: Protein chipsare constructed by
spotting recombinant, purified protein samplestothe
substratumwherethey becomecoval ently attached but
remaingppropriately foldedandfunctiona. Nitrocd lulose
coated glassdidesarecommonsubstratumfor protein
arrays. A spotonarray may alsoincludeanantibody, a
cell or phagelysate. Thesehigh-throughput multiplexed
microarryshavebeen used extensively toidentify and
quantify tumor markersfromavariety of sampleswhich
includeserum, plasmaandother body fluids, cell culture
supernatant, tissueculturelysatesand tumor extracts.

Detection and Bioinformatic Analysis: Variety of
proteinarray |abelsareavail able, such asfluorescent,
radioactive, luminescent and colorimetriclabels. The
same instrumentation as used for scanning of DNA
microarraysis applicableto protein microarraystoo.
Imageobtai ned after scanningisfurther analyzed and
datatablesaregenerated.

Applications

e | dentification of novel tumor markers.

e Study of abnormalitiesinsignal pathways.

o Detection of new targetsfor cancer treatment.

Concluson

It isclear that microarrays based technology will
createprofound changesintheway wel ook at cancers
provide tools to diagnose similar cancer types from
dissmilar,identify newtargetsfor therapy andgenerate
stronger predictiveand prognosticmarkers. Proteinchip
technol ogy isanewway todiscover previoudy unknown
multifunctional proteins. The scientific, medical and
pharmaceutica potentia of thisexcitingresearchfiedis
enormousanditwill transform cancer managementinto
logical scienceand successful medicine.

(Dr Anurag Mehta, Chief of Laboratory Services)

21% Century Tobacco Contr ol Challenges

Challenges to Increase

 Support for/adherence to the World Health
Organi zation Framework Conventionon Tobacco
Contral

» Tobacco excisetaxes/unit priceof tobacco

* Access to comprehensive treatment for tobacco
dependence

 Media-basedtobaccocountermarketingcampaigns

* Regulationof all tobaccoproducts

 Healthwarningsontobacco packaging

* Availahility of tobaccohed th/economicinformation
tothegeneral public

* Primacy of health over commerce in trade
agreements

 Basicandappliedtobacco control research

» Extentandaccuracy of tobaccoepidemiologicdata

* Litigationaimedat thetobaccoindustry

Challenges to Decrease

* Physicianand other health care provider tobacco
use

* Targetingof womenfor increasedtobaccouse

» Exposuretosecondhand smoke

* Illicittradeand smuggling of tobacco

* Duty-freeand reduced-cost sal esof tobacco

» Tobaccoadvertising, promotion, and sponsorship

* Mideadingtobacco product claims/descriptors

» Targetingof youthforincreasedtobaccouse

» Subsidiesfortobaccoproductionandsales

* Y outh accessto tobacco

(Ca Cancer J Clin, Jan/ Feb 201%
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RESEARCH & DEVELOPMENT

Genome Sequencing in Cancer Care

Researchersat the British Columbia (BC) Cancer
Agency Genome Sciences Centre have provided the
first publishedexampleof genomescaeRNA and DNA
sequencingof araretumor of thetonguetoaidinclinical
decisonmakingandtherapeuticchoice. Thisraretumor
had progressedto metastaticdiseaseandtherarity of this
tumor meant that noestabli shedtreatment optionsexisted.
Anaysi sof thecompl etegenomi csequencesallowedthe
comprehensivediscovery of thegeneticchangesthat had
accumulatedwithinthetumor. Fromthisinformation, a
persondizeddrugregimenwasinitiated, whichstabilized
the aggressive cancer for severa months. Utilizing a
completemapof themol ecul ar changeswithinatumorin
aclinica sttingrepresentsaworldfirstintheagpplication
of thistechnology. It ushersintheeraof personalized
medicine in oncology, whereby therapies would be
tail ored precisely tothegenetic makeup of thetumor.

(BC Cancer Agency, Aug 12, 2010)
MicroRNA to Combat Cancer

Augtralianand Americanscientistshavefoundaway
of shrinking tumorsin certain cancers- afinding that
provideshopefor new treatments. Therevolutionary
thingaboutthisfindingisthatitisthefirsttimeanyonehas
blocked the growth of aprimary tumor by thesimple
delivery of amicroRNA inhibitor. Scientistschoseto
study neuroblastoma, the most common cancer in
infancy and found that these cancers disabled tumor
suppressor geneP53 by over- producingthemicroRNA
380. This results in a reduction in the amount of
protection against cancerous changes in that cell,
leadingtothegrowth of tumors. Whentheresearchers
blocked the microRNA, P 53 production resumed,
the cancer cells died and the tumors became much
smaller. Whilethisfindingisat anearly research stage,
results indicate that this microRNA is a potentiad
therapeutictarget for futuretreatment of early childhood
neurobl astomaand other micro-RNA cancers.

(Nature Medicine, Sep 28, 2010)
New Frontier sin Fighting Cancer

Near infrared|ight enabl esscientiststolook deeper
intothegutsof cells, potentialy openingupanew frontier
inthefightsagainst cancer. Currentimaging probeswork

for only afew minutes. They cannot penetrate deep
tissue, are sensitiveto pH levelsand have poor water
solubility. A techniquedevel oped at theUniversity of
Central Florida gets around those problems by using
near infrared light. After identifying the correct light
frequency, researcherstook images of lysosomesfor
hours. They usedinfraredlight and flurorescent dyeto
takepicturesof cellsandtumorsdeepwithinthetissue.
Theprobesspecifically targetlysosomes, whichact as
cells thermostats and waste processors and which
have been linked to a variety of diseases including
cancer. The probes can be adapted to search for
certain proteins found in tumors, which means that
these some day may help diagnose and potentially
treat tumors. Until now, therewasnoreal way tostudy
lysosomes because existing techniques have severe
limitations. The probe developed by researchers is
stable, whichallowslonger periodsof imaging.

(University of Central Florida, Sep 3, 2010)
Preventive Strategiesfor Mutation Carriers

Femaleswho carry the inherited mutations of the
BRCAL1 or BRCA2 genes have 56% lifetimerisk of
developing breast cancer and 84% life time risk of
devel opingovariancancer. Researchersat theUniversity
fo Pannsylvania carried out a study involving 2482
womenwho had the BRCA 1 or BRCA2 mutationsto
findoutwhether their cancer risk reductionwasfollowing
aprophylacticsal pingo-oophorectomy and mastectomy,
incorporating mutationtype(BRCA1vsBRCA?2) and
cancer history (prior history of breast cancer vsnone).
They foundthat womenwiththeinherited mutationsof
the BRCA1 or BRCA2 genes who had preventive
mastectomy or sal pingo-oophrectomy were found to
haveasignificant|lower risk of devel opingovarianand
breast cancers. None of the women with the mutated
genes who had a preventive mastectomy devel oped
cancer during the 3-year follow-up period. Risk-
reducing sal pingo-oophrectomy wasassociatedwitha
decreasedrisk of ovarian cancer withnoovariancancer
eventsseenduringthe6yearsof prospectivefollow-up
inBRCA2mutationcarrierswithout prior breast cancer
who underwent the procedure. Theresearchersfound
no cases of ovarian cancer among women with the
BRCA 1 mutationafter sal pingo-oophrectomy, which
was also linked to a lower risk of breast cancer in
BRCA 1 and BRCA 2 mutation carrierswithout prior
diagnosisof breast cancer.

(JAMA, Sep 1, 2010)
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NEW TECHNOLOGIES

DIAGNOSTICS
Cytosponge Test of Barrett’s Oesophagus

Barrett’s oesophagus is an alteration of the
oesophageal tissue and is the main risk factor for
oesophageal cancer. Researchers from the Medical
Research Council of UK have developed anew test,
calledthe” Cytosponge’, whichcandiagnoseBarrett’s
oesophagus. Inthestudy, the patientswerediagnosed
by swallowing a capsule with a string attached and
takingadrink of water. Thedevicethendissolvedinthe
stomachtoexpandintoasponge-likemesh3cmwide.
After 5 minutes, the expanded cytosponge was
removed through the mouth by pulling on the string,
collecting cellsfor analysisenroute. Thesecellswere
stainedwithamolecular marker or flagwhichallowed
the researchersto identify Barrett’s cells, if present,
under the microscope. The cytosponge test thus
provides an accurate and |ess uncomfortable method
of diagnosi sand may becomethefirst screening option
administered by nursesinageneral practiceclinic.

(Medical Research Council, Sep 14, 2010)
Test to Predict Chemotherapy Response

A new test on RAD51, one of the key proteins
involved in DNA repair, can predict breast cancer’s
likely responseto chemotherapy. Thetest developedat
the Institute of Cancer Research, London, takes 24
hours, instead of the current 12 weeks to determine
whether apatient hasresponded to chemotherapy, thus
sparing thenon-respoding patientsnearly 3monthsof
wagtedtimeandneedl esssideeffects. They havereported
that anthracyclinechemotherapy, astandard treatment
for significant number of breast cancer patients,ismuch
morelikely to have abeneficial effect in caseswhere
RADS51 did not work on cancer cells. A significant
percentageof patientsrespondedwell, withtheir tumor
completely disappearing from the breast. If the DNA
repair process wasworking in the tumor, they would
probably not respond to the treatment with complete
response being unlikely. Thetest can also determine
whether thewomencanbenefitfrom PARP-inhibitors,a
promising new type of cancer treatment currently
undergoingclinical trials. Thistestisat anearly stageof
devel opment andneedstobeconfirmedinlarger studies.

(Clinical Cancer Research, Aug 27, 2010)

DRUGS
Cabazitaxel (Jevtana) for Prostate Cancer

The Food and Drug Administration (FDA) has
recently approved anew drug called ‘cabazitaxel’ for
men with advanced prostate cancer that isresi stant to
hormonetherapy, andwhodonot respondtotreatment
with the chemotherapy drug docetaxel. Before the
approval of cabazitaxel, docetaxel wastheonly FDA
approved option for men with advanced, hormone-
refractory di sease. Cabazitaxd , manufactured by Sanofi-
Aventiswasfast-trackedfor FDA approval. FDA was
abletoreview and approvetheapplicationfor Jevtanain
11weeks, expeditingtheavail ability of thisdrugtomen
with prostate cancer. The FDA based its approval on
resultsfrom the TROPI C study, which compared the
overall survival of menwhogot cabazitaxel withthose
whogot mitoxantrone. All themenhad previoudy been
treated withdocetaxel . Resultsindicated that menwho
got cabazitaxel lived about 10weekslonger onaverage
thanmenwhoreceived mitoxantrone. Further research
could helpbetter definethedrugs ssafety profile.

(ACS News, Sep 16, 2010)
L evact® (Bendamustine)

Bendamustine, anew chemotherapy agent, hasbeen
syntheticaly devel opedtoharnessthenatura anti-cancer
propertiesof themustard seed. Thenew agent uniquely
combinesthepropertiesof twoformsof chemotherapy
knownasakylating agentsand purineana ogues. Dueto
itshybrid structure, itisableto attack cancer cellsina
number of ways. This seems to make it much more
difficultfor cancer cdlstobuildupres stancetotreatment,
meaningthat L evact® canbeeffectiveevenwhen other
therapieshavefailed. Levact hasbeenlicensedinthe
UK for indolent non-Hodgkin’ slymphoma(NHL ) as
monotherapy in patientswho haveprogressed during or
within6monthsfollowingtreatmentwithrituximabora
rituximab-contai ning regimen. Bendamustinehasbeen
gpprovedfor thefirglinetrestment of chroniclymphocytic
leukemia (CLL) in patients for whom fluodarabine
combi nation chemo-therapy isnot appropriateand a so
for front linetreatment of multiplemyelomaof elderly
patientswho suffer with neuropathy andarenot suitable
for transplant. BendamustineislicensedinGermany and
Switzerland. IntheUnited States, itisindicatedfor the
treatment of indolent B-cell NHL and also for the
treatmentof CLL.

(Napp Pharmaceuticals, Sep 15, 2010)
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EQUIPMENTS
ElectronicBrachytherapy

Atthe29" annual meeting of the European Society
for Therapeutic Radiology and Oncology, Xoft Inc.
announced theintroduction of theAxxent® Electronic
Brachytherapy, eBx™ System that delivers isotope-
free, 50kV radiationtherapy directly tocancer Steswith
minimal radiationexposuretothehealthy tissue. Ittreats
breast, endometrial and skin cancers. Several studies
vaidateitssafety and performance. Theclinica benefits
for singledoseintraoperativeradiotherapy (IORT) and
accelerated brachytherapy indication continue to be
Substantiated by multiplepublications. TheAxxentsystem
reduces recurrence of cancer and improves survival.
Utilizingaproprietary miniatured X ray-sourceandmobile
controller, treatment can beperformedwithout theneed
for ashieldedroom, allowingradiationoncol ogistsand
medical personnel tobepresent duringtreatmentwhich
minimizes patient anxiety. Electronic brachytherapy
deliverstargetedtreatment, whichisasafe, convenient
alternativetodeliver IORT for breastand other cancers
andisprofessionally validatedand patient friendly.

(Xoft Inc, Sep 14, 2010)

OnControl™ BoneMarrow System

TheOnControl™ bonemarrow system devel oped
by VidacareCorporation providesthefirst significant
advance in bone marrow biopsy and aspiration
proceduresin over 50 years. It combines a specially
designed needlewith apowered driver to obtain high
quality core samples, and represents an important
improvement in good patient care. In addition, the
procedure takes much less time than a traditional
manual procedure, making it more tolerable for the
patient. Usually, thedoctor getsthroughtheboneinless
than 15 secondsasopposed to 30+ minutes. Thewhole
procedure takes less than 2 minutes with accurate
readingfromthelaboratory. TheOnControl ™ system,
whichwas commercially launched in March 2010, is
now apart of standard practice procedure. Inthefirst
six months, the system hit itsfirst significant growth
milestoneandisnow availablein 50 healthcarecentres
acrosstheUnited States. Thesystemofferscliniciansa
safe, fast and easy way to perform bone marrow
aspiration and biopsy procedures, offering patientsa
moretol erableexperience.

(Vidacare Corporation, Sep 19, 2010)

TECHNIQUES
|QQA® - Liver Technology

Primary liver cancer represents one of the most
commonmalignanciesintheworldanditsmanagement
presentsachallenging problem. Advanced preoperative
Imagingassessmentisparamountindetermingappropriate
treatment and requires the participation of muilti-
disciplinary teeamspecidizedinlivermdignancy. |QQA®-
Liver developed by EDDA Technology Inc. is a
comprehensive workflow solution supporting
modernmultidisciplinary liverimagingevauationand
management. It allows for better understanding of
surgical anatomy and surgical planning in the
preoperative evaluation, and provides an innovative
toolset for realtime interactive assessment and
volumetricquantificationof liver, liver |obes, hepatic
lesionsandvessels. Physiciansmay inreatimeperform
virtua Smulationof resection, lobular/ ssgmentd/vascular
manipulation and quantification to achieve desired
planningresult, typically withinminutes. | QQA®-Liver
has clearance by the USFDA, ChinaSFDA, Taiwan
DDH, and carriesthe CE mark. Itiscurrently inuseat
numerous prestigious liver transplantation/ surgery/
Interventional centersacrosstheworld.

(EDDA Technology, Inc, Aug 13, 2010)

Minimally InvasiveProcedurefor Brain Tumor

Pineal tumor, one of the most difficult to remove
tumorslocated deep inthemidbrain area, can now be
safely excisedwithminima invasve gpproachdevel oped
attheSkull Basel nstitute, LosAngeles. Eighty percent
pineal tumorsarehighly malignant. Thenew approach
Involves making adime-size opening behind the ear,
Insertingasmal endoscopeover thetopof thecerebe lum
andthroughanatural pathway access ngthedeep seated
pineal tumor. This eliminates the need for any metal
retractorsor havingtogothroughbraintissuetoreach
the problem area. Pineal tumor is more common in
childrenand average age of diagnosisis13years. For
pati entssufferingfromsignificant symptoms, openbrain
surgery isoftenthefirst option, whichleavespatients
morevulnerabletobraindamageand other sideeffects
aswell aslonganddifficultrecoveries.Whensurgeryis
required, theminimally invasiveapproachisanexce lent
and safedternativeand resultsinmuch shorter surgery
and hospital timesandfewer complications.

(Frank Groff Inc., Sep 21, 2010)
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PROSTATE CANCER

NanoparticlePlatformfor DrugTherapy

Researchers at the Laboratory of Nanomedicine
and Biomaterials, Brigham, have engineered a self-
assembled polymeric nanoparticle (NP) platform to
target and control precisely theco-ddlivery of cisplatin
anddocetaxel (Dtx|) toprostatecancer cells. A blendof
polylactide-platinum(lV) prodrug in the presence or
absence of Dtxl, was converted, in microfluidic
channels, to NPs with adiameter of ~100 nm. This
processresultedinexcellent encapsul ation efficiency
(EE) and high loading of both hydrophilic platinum
prodrug and hydrophobic Dtxl withreproducible EEs
and loadings. The surface of the NPswasderivatized
with the A10 aptamer, which binds to the prostate-
specificmembraneantigen (PSMA) onprostatecancer
cells. These NPs undergo controlled release of both
drugs over a period of 48-72 h. In vitro toxicities
demonstrated superiority of the targeted dual-drug
combination NPs over NPs with single drug or
nontargeted NPs. Thiswork reveal sthe potential of a
single, programmablenanoparticletoblendand deliver
acombinationof drugsfor cancer treatment.

(Proc Natl Acad Sci USA, Oct 4, 2010)
Predictorsof Survival for Prostate Cancer

To evauate the potentia predictors of overal,
disease-gpecific, andrecurrence-freesurviva inpatients
with clinically localized prostate cancer, researchers
constructedatissuemicroarray from prostatespecimens
of 278 patientswho underwent openradical retropubic
prostatectomy. For immunohistochemical studies,
antibodieswereused agai nst matrix metalloprotei nase
(MMP)-2, MMP-3, MMP-7, MMP-9, MMP-13, and
MMP-19, aswell asagai nst vascul ar endothelial growth
factor, hypoxia-inducedfactor 14, bas cfibroblast growth
factor, and cluster of differentiation 31. Inunivariate
analysisonly higher expressionlevelsof MMP-Qhada
protectiveeffectintermsof overdl surviva. Thispositive
effect of highMMP-9expressionwasal soobservedfor
recurrence-free and disease-specific survival. In
multivariableanaysis, noneof thesepotential markers
was found to be an independent prognostic factor of
survival. ThusMM P-9expression hasthepotential asa
prognostic marker in patients undergoing radical
prostatectomy for clinically organ-confined cases of
prostatecancer.

(AmJ Pathol, Oct 1, 2010)

Proton-Beam Ther apy

Thetreatment optionsfor prostate cancer include
progtatectomy, externd-beamirradiation, brachythergpy,
cryosurgery, focused ultrasound, hormonal therapy,
watchful waiting, and various combinations of these
modalities. Becauseprostateabuts bladder andrectum,
dosedistributionsof external -beamirradiationsandthe
accuracy of their placement play crucia rolesin the
probability of tumor cure and the incidence of post
treatment complications. Principal among the newer
radiationtechnol ogiesisproton-beamtherapy (PBT),
whose dose distributions make it possible to deliver
higher tumor doses and smaller dosesto surrounding
normal tissuesthanfromx-ray systems. However, asthe
10-year cause-specificsurvival for early-stagedisease
treated by radiationtherapy now exceeds90%, andwith
severelatetoxicitiesintherangeof 2%%t03%, randomized
clinical trials provide the only meansto demonstrate
improved outcomesfromPBT. Theefficacy of PBT can
begleanedonly fromreportsintheclinicd literature, and,
to date, these reports are equivocal. In view of the
current health carescenarioandthehigher costsof PBT
for prostatecancer, itisreasonabletoassesstheviability
of thisin-voguebut not-so-new technology.

(Cancer J, Sep-Oct 2010)

Quality-of-Lifel mpact on L ocalized ProstateCancer
Patients

In a prospective study, 435 patients were treated
withradica prostatectomy, externa-beamradiotherapy,
or brachytherapy and QoL was assessed before and
after treatment. Distribution of outcomeat 3yearswas
examined by stratifying according to baseline status.
Generdizedestimati onequationmode swereconstructed
to assesstheeffectsof treatment over time. Thestudy
concluded that radical prostatectomy caused urinary
Incontinenceand sexua dysfunctionbutimprovedpre-
exigingurinaryirritative-obstructivesymptoms. Externd
radiotherapy andbrachytherapy causedurinaryirritetive-
obstructiveadverseeffectsand somesexua dysfunction.
Externd radiotherapy a socausedbowe adverseeffects.
Relevant differencesbetweentreatment groupspersisted
for upto3yearsof follow-up, dthoughthedifferencein
sexual adverse effects between brachytherapy and
prostatectomy tendedtodeclineover long-termfollow-
up. Theseresultsprovideva uableinformationfor clinica
decisonmaking.

(J Clin Oncal, Oct 4, 2010)
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CLINICALTRIALS

Early-SageHodgkin’sLymphoma

A largemulticenter study inGermany hasestablished
that patientswithearly-stageHodgkin’ slymphoma(HL )
can safely be treated with 2 cycles of doxorubicin,
bleomycin, vinblastin and dacarbazine (ABVD)
followedby 20Gy of radiationthergpy (RT). Investigators
randomly assigned 1370 patientswithnewly diagnosed
early-stageHL withafavorableprognosi stooneof four
treatment groups. 4 cyclesof ABV D followedby 30Gy
of RT (groupl),4cyclesof ABVD followedby 20Gy
of RT (group 2), 2cyclesof ABVD followed by 30 Gy
of RT (group3), or 2cyclesof ABVDfollowed by 20Gy
of RT (group 4). Thetwo chemotherapy regimensdid
not differ significantly with respect to freedom from
treatmentfailureor overal survival . Adverseeventsand
acutetoxiceffectsof trestment weremost commoninthe
patientswhoreceived4 cyclesof ABVD and 30 Gy of
RT. Researchers concluded that in patients with
early-stage HL and afavorable prognosis, treatment
with2cyclesof ABVD followed by 20 Gy of involved-
fieldRT isaseffectiveasandlesstoxicthan4 cyclesof
ABVDfollowedby 30Gy of involved-field RT.

(NEJM, Aug 12, 2010)

PancreaticCancer Treatment

Pancreatic cancer remains one of the hardest
cancers to treat. Earlier results suggest that patients
who had surgery and chemotherapy had better chance
of survival than patientswhoonly had surgery. A major
international trial called 'European Study Group for
Pancreatic Cancer (ESPAC)-3, thelargest of itskind
involving 159 centersin Europe, Australia, Japanand
Canada, recruited 1088 patients who had undergone
surgery for pancreeticcancer. Onegrouphadthestandard
chemotherapy treatment-gemcitabineand thesecond
group had a cheaper widely available drug called 5-
fluorouracil. Theresultsarethefirsttodirectly compare
these two chemotherapies and show that they both
are equally effective at preventing cancer returning
after surgery. It raiseshopesthat anew trial currently
lookingat givingtwosimilar drugstogether couldlead
to a more effective treatment for pancreatic cancer
patientswhoaredigiblefor surgery.

(Cancer Research UK, Sep 8, 2010)

ThermoDox®Heat Study for HCC

Celsion’s global ThermoDox phase I11 study for
hepato cellular carcinoma (HCC) isbeing conducted
under aspecia protocol assessmentwiththeUSFDA.
ThermoDox® isaproprietary heat-activatedliposomal
encapsulation of doxorubicin, which isadministered
intravenoudy andincombinationwithhyperthermiahas
thepotential toprovidel oca tumor control andimproves
quality of life. Localizedmildhyperthermiarel easesthe
entrappeddoxorubicinfromtheliposome. Thisdelivery
technol ogy enabl eshigh concentrationsof doxorubicin
tobedeposited preferentialy inatargetedtumor. Ithas
already demonstrated remarkabl eevidenceof clinical
activity inphasel studiesof primary liver cancer. The
600 patient phasel 1 study, isdesignedtoevaluatethe
efficacy of ThermoDox® in combination with radio-
frequency ablation (RFA) when compared to patients
who recelve RFA aone as the control. The primary
endpointisprogressionfreesurvival withasecondary
confirmatory endpoint of overall survival. Upon
completionof thetria andeventua marketingapprovd,
ThermoDox® plus RFA would provide an additional
therapeuticoptionfor patientsafflictedwithHCC.

(Celsion Corporation, Aug 5, 2010)

Top-LineBrentuximab Vedotin Data

Thelack of adequatetherapiesfor thetreatment of
relgpsed andrefractory Hodgkinlymphomarepresents
asubgtantial unmet medical needworldwidewithamost
athird of the newly diagnosed patients relapsing or
becomingrefractory tofront-linetherapy. Inapivotal
trial, brentuximabvedotin (SGN-35), anantibody- drug
conjugatethat targetsCD30, wasfoundtoshrink tumors
in 75% of 102 patients with relapsed or refractory
Hodgkinlymphomawho had not respondedtoprevious
treatments. The median duration of response was
greater than six months. The safety of the drug was
generdly aboutthesameinthisclinical tria asinprevious
ones. Thesetop-lineresultshavethepotentia toprovide
animportant advanceintherapy for Hodgkinlymphoma
SesttleGeneticslnc. andthe TakedaOncol ogy Company
areplanningtoreport top-linedatafromtheir phasell
trial very soon. They arenow positionedfor theBiologics
License Application submission to the USFDA and
intendtodiscusstheseresultswith Europeanregulators
tosupportthegoa of submittingamarketingauthorization
applicationtotheEuropeanMedicinesAgency.

(Seattle Genetics Inc., Sep 27, 2010)
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WATCH-OUT

Detection of Ovarian Cancer

Baker Jeffrey Petal (US)havebeenassigned Patent
No W02010102167 (A1) on September 10, 2010.
The patent provides compositions and methods for
diagnosingovariancancerinapatientandforidentifying
patientswithanincreasedlikelihood of having ovarian
cancer. The compositionsinclude novel monoclonal
antibodies, and variants and fragments thereof, that
specifically bindtomatrix metall oproteinase-7 (MM P-
7). Monoclonal antibodies having the binding
characteristicsof an MM P-7 antibody of theinvention
and monoclona antibodies that bind to an MMP-7
epitope of a disclosed antibody are also provided.
Hybridomacell linesthat produceanM M P-7monoclond
antibody of the invention are also disclosed. Kits
comprising one or more of the disclosed MMP-7
monocl onal antibodiesandfor practicingthemethodsof
the invention are further provided. Polypeptides
comprisingaminoacidsequenceforanMMP-7 epitope
of adisclosedmonoclonad MM P-7 antibody andmethods
of usingthesepol ypeptidesintheproductionof MM P-
7 antibodiesareal soencompassed by the invention.

(esp@cenet.com, Oct 12, 2010)
Mammostrat® Test for Breast Cancer

TheUnited StatesPatent and Trademark Officeand
theEuropean Patent Officehavea lowed patentscovering
thetechnology behindClarientInsght® DX Mammostrat®.
Thistestisdesignedtoaidintheclassificationof therisk
of recurrence of breast cancer following surgery and
initid treetment. Mammostrat devel opment wastargeted
tobreast tumorswhichexpressestrogenreceptor. The
standard of carefor most of thesepatientsissurgery to
removethetumor followed by anti-hormonal therapy
withtamoxifenor aromataseinhibitors. Mammostrat®
test hasbeen validated in various studiesasan aid for
risk-stratifying early stage hormone receptor-treated
breast cancer patients. Thistestwouldhelp pathol ogists,
oncologists and patients decide whether additional
aggressivechemotherapy shouldbeaddedtoapatient’s
treatment regimen. Clarient, Inc.isapremier technology
and servicesresourcefor pathol ogists, oncol ogistsand
thepharmaceutica industry. Gainingallowanceof these
Important patentsrepresentsamilestonefor Clarient.

(Clarient Inc., Aug 10, 2010)

ParticleBeam Therapy Sysem

TheUnited StatesPatent and Trademark Officehas
assignedPatentNo 7,772,577 entitled” ParticleBeam
Therapy System” toHitachi Ltd (Tokyo, JP) onAug10,
2010. The inventionrel atesto aparticlebeamtherapy
systemcapableof highprecisonirradiationfor treatment,
andmoreparticularly toaparticlebeamtherapy system
suitablefor us ngaspot scanningirradiationmethod. The
systemincludesasynchrotron, abeamtransport system,
anirradiation system, and acontroller. A controlleris
configuredtoturnonaradiofrequency el ectromagnetic
field to be applied to an extraction system when a
charged particlebeamistobesuppliedtotheirradiation
system, andturnoff theradiofrequency e ectromagnetic
field to be applied to the extraction system when the
supply of the charged particle beamto theirradiation
systemisto beblocked by meansof an electromagnet
provided in the beam transport system or in the
synchrotron. Thecontrollerisal soadaptedtoturnoff a
radiofregquency accel erationvoltagetobeappliedtoan
accel erationcavity insynchronizationwiththeturning-off
of theradiofrequency € ectromagneticfieldtobeapplied
to the extraction device. The particle beam therapy
systemcanberealized at low cost.

(USPTO, Oct 11,2010)
TM7SF3Proteinfor DiagnosingLiver Cancer

The TM7SF3 proteinisrarely expressed in liver
tissue of a healthy person, but is specifically over-
expressed in malignant hepatic tissue of liver cancer
patients. Choi So'Y oung (KR) et al havebeenassigned
Patent No W02010098613 (A2) on Sept 2, 2010,
which relates to a composition for diagnosing liver
cancer containing TM 7SF3asanactiveingredient, akit
fordiagnosingliver cancerwithanti-TM7SF3antibodies
as reagent, and a pharmaceutical composition for
preventing or treating liver cancer containingtheanti-
TM7SF3antibodiesasanactiveingredient. Asdiagnosis
or prognosisof liver cancer is predictable, the TM 7SF
protein can be used as a marker for diagnosing liver
cancer. Inaddition, theanti-TM 7SE3antibodiesof the
presentinventionspecifically bindwithanextrace lular
domainof theTTM7SF3, andrespondtothisparticular
liver cell line. Therefore, theanti-TM 7SE3 antibodies
selectively induceapoptos sof only cancer cell scaused
by IM7SF3 over-expression, and can thusbe used in
preventingor treatingliver cancer.

(Www.patentlens.net, Oct 11, 2010)
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GLOBE SCAN

PracticeChanges. Ovarian Cancer

New research at Vancouver General Hospital and
BC Cancer Agency has recently discovered that the
majority of high gradeseroustumors, themost deadly
form of ovarian cancer, actually ariseinthefallopian
tube, nottheovary. Researchershavebegunanimportant
campaignthat would reducedeathsfromovariancancer.
They areaskinggynecol ogiststochangesurgicd practice
to fully remove the fallopian tube when performing
hysterectomy or tubal ligation. Current practiceleaves
thefdlopiantubeinplacefor many typesof hysterectomy
andtubal ligation. Thedatademonstrated that 18% of
womenwho had devel oped ovarian cancer hadaprior
hysterectomy. Theteamhasfoundthat oneinfiveserous
cancer tumorsoccur becauseof germlineBRCA genetic
mutation. Theteamistrandatingtha rfindingsintoimportant
changestobenefit patient care. Themessageistwo-fold:
removethefdlopiantubeduringsurgery andrefer ovarian
cancer patientswhohaveaseroustumor totheHereditary
Cancer Program. These measures can reduce deaths
from high grade serous cancer by 50% over 20 years.

(Canada: BC Cancer Agency, Sep 14, 2010)

Fight Against Cancer

Cancer hasemerged asoneof thebiggest threatsto
thehedlth of theworld’ smost popul ouscountry, China.
Overthepast 30years, theincidenceof cancerinChina
hasincrease by 80% percent. Every year, 2.6 million
Chinese people are diagnosed with cancer and 1.8
million Chinesediefromit. CancerinChinahassince
2009 becomethe number onereason for deathamong
alillnesses. Themost commoncancersare; lung, liver,
stomach, esophagus, colonandrectum. Theincidence
of breast cancer isalso ontherise. Ratesof cancer in
villages and small towns have surpassed thosein big
cities, causing a heavy economic burden with a
correspondingsocia impact. Approximately 40 percent
of all cancersarearesult of lifestylechoices, infectious
diseases and environmental or occupational hazards,
meaningthedi seaseispotentialy preventable. However,
urgent action is still needed by the government, the
medical community andindividualsto stoptherising
number of deathscaused by cancer.

(China: UICC, Aug 19, 2010)

Risk of Cancer in Atomic Bomb Survivors

Until now, it has been unclear to what extent
exposure to radiation increases a person’s risk of
developing more than one cancers. The first large
study of therel ati onship betweenradiationdoseandrisk
of multiple cancersamong atomic bomb survivorsin
Hiroshima and Nagasaki in Japan has revealed a
similar risk in the development of first and second
subsequent cancers, suchassolidtumorsandleukemias
inboth menandwomen, regardlessof ageat exposure
or duration between first and primary cancers. The
association between radiation exposure and risk of
second cancerswasparticularly significantfor radiation
sensitive cancers, such as those of the lung, colon,
breast, thyroidandbladder, aswel | asleukemia. Findings
suggest that cancer survivorswithahistory of radiation
exposureshould continuetobecarefully monitoredfor
second cancers. Moreover, research is essential for
devel opingradiation protectionlimitsand standardsfor
occupational exposures as well as planning for the
consequencesof widespread radiationexposureinthe
general population inthe event of anuclear accident,
nuclear war or ‘ dirty bomb’ terrorist attack.

(Japan: Cancer Research, Sep 15, 2010)

Cancer Carein Developing Countries

A group of leading cancer and publichealthexperts
arecalling for aglobal movement on cancer care and
preventioninlow andmiddleincomecountries(LMIC)
smilartotheHIV/AIDSmovement. It canbedoneusing
generic, off patent drugs, education of populationsand
better training of doctors and community workers.
Cancer is no longer primarily the burden of high
incomecountries. Almosttwo-thirdsof the7.6million
annual cancer deaths worldwide occur in LMIC,
makingitaleading causeof mortality. Theinequity of
cancer careisfurther demonstrated by thecasefatality
fromcancer, whichis75%inlow-incomecountriesand
46% in highincomecountries. Thegapsbetween low
incomeand highincome countriesin accessto cancer
care and control are one of the greatest challengesin
global healthintheworld. Theextensionof integrated
cancer prevention, diagnosi sandtreatment of millions
of peopleat risk of or living with cancer isan urgent
health and ethical priority. The gaps can be reduced
throughaboldresearch, financing andimplementation
agendathat combinesglobal andlocal efforts.

(US The Lancet, Aug 18, 2010)
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PINK RIBBON AT RGCI&RC

COMPREHENSIVE BREAST CANCER CARE
CENTRE

Introduction

The incidence of breast cancer in the west has
attained massiveproportions, with 1inevery 8women
inthe US and | in every 9 women in UK likely to
suffer from the disease. Indiaisalso fast catching up
because of rapid growth in industrialization and
urbanization, resulting in changein life stylefactors.
It is the most common cancer among women in
many regions and has overtaken cervical cancer,
which wasthemost frequent cancer adecade ago.

Itisimportant to carefor breast cancer patientsat a
comprehengvefacility toimprovepatient care, enhance
workflow and efficiency; to maximize competitive
advantage by providing innovative, integrated, high
quality and cost-effective care; to form an inter-
disciplinary approachtoachieveexcellenceincareand
management of breast cancer; tonavigateapatient from
point of screening through the completion of breast
cancer treatment; torecruitandenroll patientsinclinical
trialsandregular follow-up of breast cancer survivors.

Criteriafor Breast Cancer Strategy

Inmost cancer programs, breast cancer isthelargest
driver of patient volumeandassuch, thefirsttumor site
selected for site-specific program development. For
devel oping breast cancer centre, technol ogiesand best
caremust providehighquality, and streamlined patient
centered care. Salient featuresfor a futurebreast cancer
strategy include: eval uating new screening, diagnostic
and therapeutic technol ogies; perfecting patient flow
from diagnosi sthrough treatment; eval uating quality
through coordinated multidisciplinary patient care;
understanding key trends in breast cancer care;
developing andimplementing abreast cancer-specific
strategic plan relevant to their organization; and
identifyingelementsof abest-in-classbreast centre.

Breast Cancer Careat RGCI&RC

Rgjiv Gandhi Cancer | ngtituteand Research Centre
(RGCI& RC)isacomprehensivecancer caresetupwith
al typeof facilitiesfor diagnosisand treatment. From
199610 2007, breast cancer (30.85%) wastheleading
cancer Steinfemales, followedby cervix (11.38%). The

Mission of the RGCI & RC Comprehensive Breast
Cancer Care Centreisto contributeto the prevention
and cure of cancer by addressing the needs of the
breast cancer patientsthrough scientific research and
clinical trial swithaninterdisciplinary approach.

An overview of the types of patients seen at
RGCI & RCincludeswomenwho: discover alump, have
anabnorma mammogramor biopsy, haverecently been
diagnosedwith breast cancer, want apathol ogy (second
opinion) consultation, need breast cancer treatment, are
considering breast reconstruction, areconcerned about
thelir breast cancer risk, want tolearn about breast self
examination, want geneticcounsdingfor themselvesor
afamily member, needlymphedemapreventionand/or
management or want a breast specialist to routinely
performtheir clinical breast examination.

Thecentre sstate-of -the- art technol ogiesandhighly
skilled medical professionals are internationally
recogni zed. Patientshaveaccesstothemost advanced
testsandthergpiesandareprovidedconsultationinvolving
servicesincluding: speciadizeddiagnosticeva uationand
testing, consultation and treatment by breast cancer
specialists, second opinion for newly diagnosed and
recurrent breast cancer patients, accesstoclinical trials,
psychological counseling and support, physical and
occupational therapy, and preventiveservices.

The treatment of breast cancer requires an
individualized approach in several steps becausethe
diseasecons stsof many typesof breast cancers. Patients
have the right to make treatment decision and have
access to the most advanced tests and therapies
available. Theseservicesincluderadiol ogical evaluaton
and biopsies, focused expertise in breast cancer
surgery, drug therapy including hormonal therapy,
chemotherapy or targeted therapy and radiation
therapy. Counseling is available for individua and
family psychotherapy, and physical and occupational
therapy. Breast cancer patients benefit from awide
rangeof preventiveservicesincluding: anassessment of
breast cancer risk based on family history and other
factors; instructions in breast self-examination;
recommendationsfor mammography and other types
of screening; risk reduction techniques achieved
through lifestyle changes. Multidisciplinary Breast
Cancer Tumor Board meets weekly and discusses
cases of interest that are more complex than average
cases and that require joint discussion and the
participation of theentireteam. Educational programs
arealso conducted at tumor board meeting.
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Addressing the needs of the underserved is a
challenge for any breast centre. A team of workers
including doctors, nurses and health educators from
RGCI&RC reach out to the local community to
educate and induce women to come to RGCI & RC
for clinical breast examination and regular screening
for common cancersinwomen.

If at any timeduringtreatment thepatient manifests
emotional concerns, sheisreferred for psycho-therapy.
Her family isalso offered thisservice. Patientswitha
significant history of breast cancer will bereferredfor
genetic counseling and testing. Patientsexperiencing
lymphedema are referred to physiotherapist for
lymphedema management. Patients with other co-
morbid conditions that have not been properly
evauatedarereferredtoan internal medicinespecidist
for assessment and treatment asappropriate.

Every patient has the right to directly participate
in decision-making about her care and treatment.
Thecentrethusprovidespatientsrelevantinformation
and educates them in order that they actively
participate in their breast health care processes.
Patients are able to express their opinions openly,
freely andareheard. If they haveconcernsabout their
care or wish to make suggestions to the staff for
improving care or services, their opinions are taken
serioudly into account. Patients have theright to talk
with patients previously diagnosed and treated in the
Breast Centre to obtain answers to candid questions
andtorecel veongoing emotional support.

Patients can expect effective continuity of care,
including timely communication between the Breast
Centrephysiciansandthepatients’ referringphysicians
and other health care providers. Patients can expect
urgent care needsto be effectively addressed. Health
careprofessionalsareavailable24 hoursaday, 7 days
aweek toaccomplishthis. Patientscanrest assuredthat
their emotiona needsandthat of their familiespersonally
andindividually would beduly assessed and supported
throughinterventionsby thephysicians, nurses, socia
workers and counselors. Patients should hope to be
offeredresourcetohe pwithimagerecovery, targeted at
improving and rebuilding self-image and sel f-esteem
whichmay changeasaresult of breast cancer treatment.
Thegod istorestorethepatients healthstatus, including
theiremotional well being.

Main Thrust Areas

Comprehensive Breast Cancer Care Centre
provides complete breast health sevices, including

breast health education, screening, diagnostic and
treatment planning. This is done by the follwoing
important approaches:

Pre-operative Counseling: Pre-operativecounseling
isdonefor all patients. It helpsto assist the patient in
physca andemotiond rehabilitation, todleviateneedless
anxiety beforesurgery andarrangevisitsby patientwho
has had a mastectomy and has made a satisfactory
adjusment.

Post-operative Visit by Physiotherapist and
Dietician: Phys otherapi st explainstheimportanceof
exercisesand encourages the patients to carry these
out regularly. They are advised about regular
follow-up to prevent any complications, like
lymphedema etc. Dietican also visits the patients to
givedietary advicefor speedy recovery.

Proper Advice of Breast Prosthesis: A breast-
prosthesisisanartificid breast thatisused after asurgery
inwhichthebreast hasbeenaltered or removed. Whether
thelossof thebreastispermanent or temporary, abreast
shape can be worn to simulate the natural breast and
body-shape. Many typesof prosthesisareavailablein
comprehensivebreast cancer care(usudly slicone, foam,
etc). Adviceisasogiventothepatientsabout wearing
thebreast prosthesis.

Get-together of Breast Cancer Survivors: The
basicideaof get-together of breast cancer survivorsis
toprovideaplatformwherethesurvivorscan express
their feelings freely regarding themselves and meet
other women who have survived breast cancer, so
that they may benefit from such interactions. These
get-togethers are held regularly twice a year.

Conclusion

Comprehensive breast cancer care program of
RGCI & RC addresses the needs of women with
breast cancer, which is imperative for a successful
women’ shealth program. Primary concernof treating
breast cancer patients is to: limit the trauma of
diagnosis and treatment of this very serious illness,
render services with compassion and professional
skill, alow nothing to interfere with what is in the
patient’s best interest, and be patient’s advocate in
interaction with the health care system.

(Reviewed by Dr Rajni Mutneja, Head, Dept of
Preventive Oncology; Dr Veda Padma Priya, DNB
Sudent; Dr Kapil Kumar, Senior Consultant, Dept of
Surgical Oncology)
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URO-ONCOLOGY WORKSHOP

Organization

Sciencehasconstantly beenevolvingovertheyears,
especially inthemedical field. But never hasbeenthe
paceof developmentssorapidasduringthel ast decade.
Inthefield of uro-oncology, the surgical procedures
have progressed from open surgery to laparoscopic
surgery to robotic surgery. Such advancements pose
new challengesinthefieldwhichalready requirespecia
skills, focusand dedication. Toprovideanoverview of
these complex procedures, alive operativeworkshop
wasconceptualized, andjointly implemented by Rgjiv
Gandhi Cancer Institute & Research Centre
(RGCI&RC), All Indialnstitute of Medical Sciences
(AlIMS) and Dr. Ram Manohar Lohia Hospital (Dr
RML) & PGIMER, under theaegisof Genito Urinary
Cancer Society of India(GUCS!). Theworkshopwas
conducted from 1% to 3 October 2010.

Dr Sudhir Rawal, Senior Consultant, Dept of Genito-
UroOncology, RGCI& RCand Organizing Chairman;
Dr Raeev Sood, Head Dept of Urology, Dr RML
Hospital & PGIMER, and Organizing Co-Chairman;
and Dr Samir Khanna, Additiona Consultant, Dept of
Genito-Uro Oncology, RGCI&RC & Organizing
Secretary, organized thisevent withthehelp of Dr PN
Dogra, Head, Dept of Urology, and Dr Amlesh Seth,
Professor, Dept of Urology, AIIMS. Inafirst of itskind
venture, simultaneous surgeries were performed at
RGCI&RC and AIIMS, and transmitted to the
Auditoriumat DrRML Hospita & PGIMER. Inspiteof
thehussleandbussleinDelhi just beforethestart of the
Commonweal th Games, theworkshopwasattended by
morethan 200 del egatesfrom Indiaand abroad.

Faculty

The international faculty comprised of Dr Urs E
Studer, Senior Consultant, University Hospital, Berne,
Switzerland, whoiscreditedwithoriginal researchon
Ileal Neobladder Techniquesfor whichheisrenowned
worldwide; Dr EricLeBlanc, Lille, France, famousfor
Laparoscopic Gynecological Surgery and
Retroperitoneal Lymphnode Dissection (RPLND) in
testicular tumors; Dr John Davis, Assistant Professor,
MD Anderson Cancer Centre, USA, whoisproficient
inall roboticprocedures, and Dr Ashok Hemal, Director
of RoboticandMinimal InvasveSurgery, WakeForest

University, School of Medicing, USA, whohasdevel oped
roboticsurgery atthiscentre.

Proceedings

Theproceedingsstarted at 8.30AM on 1% October
withthelightingof lampat DrRML Hospital by Dr TS
Sidhu, Medical SuperintendentandDr N K Chaturvedi,
Director. It wasfollowed by welcomeremarks by Dr
Rajeev Sood. Thiswasfollowed by lectureson‘ Radical
Treatment of Organ Confined CarcinomaProstate’ by
DrJohnDavisand' LaparoscopicRPLND intesticular
tumor’ by Dr EricLeBlanc. Dr Anant Kumar, Head of
Urology, Fortis Hospital, Delhi gave a talk on
‘LaparoscopicNephroureterctomy inTCCUreter’ and
Dr PN Dograa video presentationon‘‘ Prepubic Extra
Peritoneal Robotic Radical Prostatectomy’. Thiswas
followed by simultaneousliveoperativesessionsfrom
RGCI&RC and AIIMS. ‘Open Radical
Cystoprogtatectomy with Pitcher Pot I1eal Neobladder’
for carcinomabladder by Dr Sudhir Rawal and* Video
Endoscopiclnguina Lymphadenectomy’ for carcinoma
penis by Dr Raghunath from Bangalore Institute of
Oncology were done at RGCI&RC, and ‘Robotic
Cystoprostatectomy withlleal Conduit’ for carcinoma
bladder by Dr John Davis and ‘ Continent Urinary
Diversion’ for exstrophy bladder by Dr Amlesh Seth
were doneat AIIMS. All these surgeries were well
appreciated by the audience. Thiswasfollowed by a
video presentationon'CarcinomaPenis by Dr Hemant
Tongaonkar from Tata Memorial Hospital (TMH),
Mumbai,andalectureon* Roleof PET inUro-Oncology’
by Dr PSChoudhury, Head, Dept of Nuclear Medicine,
RGCI&RC. A pand discussionon'CarcinomaProstate
concludedthesessioninwhich Dr JN Kulkarni, from
Mumbai presented someinteresting cases. Theeminent
panel consisted of Urologists, Radiationand Medical
Oncologigts.

Theworkshopwasformalyinauguratedatafunction
held at Stein Auditorium at India Habitat Centre at
7.30PM on 1% October. Prof Deepak Pental, Vice-
Chancellor, University of Delhi wasthe Chief Guest.
Mr D S Negi, CEO, RGCI&RC, gave the welcome
speechandDr KV Swaminathan, Chairman, RGCI& RC
addressed the gathering. Other speakers included
Dr PN Dograand Dr Rajeev Sood; Dr Sudhir Rawal
read the vote of thanks. Thiswasfollowed by alight
musical programmeanddinner.

The proceedings on 2™ October commenced at
8.30AM with Dr Janak Desai, Samved Hospital from
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Inauguration at Stein Auditorium
Left to Right: Dr Sudhir Rawal, Dr T S Sdhu, Dr K V
Swaminathan, Prof Deepak Paintal, Dr P N Dogra, Dr

Rajeev Sood, Mr D S Negi

Ahmedabad presenting an * Overview of Carcinoma

Prostate’. Dr Hemant Tongaonkar shared TMH

experiences on ‘NSS in RCC’, Dr Ashok Hemal

presented ‘Laparosopic and Robotic Partial

Nephrectomy’ and Dr Y uvrgjafromMumbai presented

his experience with Video Endoscopic Inguinal

Lymphadenectomy. Simultaneousliveoperativesessons

wereperformedon, ‘LaparoscopicRPLND ' fortesticular

tumor by Dr EricLeBlanc,andon 'L aparosopicPartia

Nephrectomy' for renal tumor by Dr Ashok Hemal at

RGCI & RC; whereas'Robotic Radical Prostatectomy”

for carcinoma prostate by Dr John Davis, 'Radical

Cystoprostatectomy with Sigmoid Neobladder' for

carcinoma bladder by Dr Amlesh Seth and 'Robotic

Adrend ectomy'for pheochromocytomaby Dr PN Dogra

were performed at AIIMS. The audience interacted

with the surgeons during these procedures and were
enlightened about variouspoints. Thereafter, Dr Nikhil

“ N

Left to Right: Dr SN Wadhwa, Dr Sudhir Rawal,
Dr Urs E Suder, Dr Bgjoy Abraham & Dr Rajeev Sood

Khattar, Assistant Professor, Dr RM L Hospital gavea
video presentationon'Perineal Radical Prostatectomy’
by Dr Studer enlightened the audience on 'Patient
Selection and Postoperative Management after Ileal
OrthotopicBladder Substitution'. A panel discussionon
'‘CarcinomaUrinary Bladder' wasconducted at theend
of theday by Dr Anil Mandhani, from Sanjay Gandhi
Postgraduatel nstituteof Medical Sciences, Lucknowin
whichheposed somechallenging casestothepanelists.

As usual, the workshop proceedings started at
8:30AM even on Sunday, the 3 of October, with
lectures on ‘Hormone Resistant Prostate Cancer’ by
Dr PK Das, Medical Oncologist, Apollo Hospital,
Delhi and on ‘Metastatic RCC’ by Dr Ranga Rao,
Medical OncologistfromArtemisHospital, Delhi, that
covered the newer modalities. Dr Ashok Hemal
presented his experiences on ‘Laparoscopic and
Robotic Radical Cystoprostatectomy’. Thereafter, a
live demonstration of 'Radical Cystoprostatectomy
with [leal Neobladder' wasgiven by Dr UrsE Studer,
known for 'Studer Neobladder' named after him. He
went about hissurgery likeatruemaster, demonstrating
and explaining every aspect of the procedure. The
audiencewas so captivated by the demonstration that
they had to be coaxedto get upfor lunch, andthehuge
applause at the end of surgery confirmed their
appreciation. Finally, Dr Sudhir Rawal demonstrated
'Highlntensity Focused Ultrasound', anew techniqueof
prostateabl ationfor carcinomaprostate. Thisbrought
thecurtainsdownonthisacademicextravaganza.

(Dr Sudhir Rawal, Senior Consultant and Dr Samir
Khanna, Additional Consultant, Dept of Uro-Genital
Oncology)
/

HELP FIGHT CANCER

WARNING SIGNALS OF CANCER

~

Change in bowel or bladder habits
A sore that doesn’t heal
Indigestionor difficulty inswallowing
Obvious change in wart or mole
Nagging cough or hoarseness
Unusual bleeding or discharge

Thickening or lump in breast or
\_ Elsewhere )

N o g~ wDdE
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Please Mark
your dates!

10" Annual International Conference
Organized by
Rajiv Gandhi Cancer Institute & Research Centre

4th - 6th February 2011
Venue: India Habitat Centre, New Delhi

Conference Theme

“"MALIGNANCIES IN CHILDHOOD'

’

Highlights
e All you need to know about Pediarric Cancers
s Troubleshooting: Evervday problems in your practice
e Latest updates from National & International Experrs: ALL, AML,
Lymphomas, solid ramors
e Radiotherapy and surgery in skelerally immarure children

Who should attend:
Pediatricians, pediatric
surgeons, orthopedic
surgeons; Oncologists-
pediatric, medical,
radiation and surgical
oncologists; hematologists,
pathologists, nurses

e Immunophenotyping and MRD by Floweytometry

e Pathology predictive markers in pediatric solid rumors

* Vaccination: when and what

e Workshops: Immunophenotyping & MRD by floweytometry, Pediarric
surgical oncology, Line care & chemotherapy, Survivors

Deadlines:
Abstract submission: December 15, 2010
Registration open, For details visit: www.rgci.org/rgcon2011

Confirmed International Faculty

Dr Raul Ribeiro (St Jude Children’s Research Hospiral, Memphis, USA)
Dr Rob Pieters (ErasmusMC Sophia Childrens Hospital, Netherlands)
Dr Alfred Reiter (BFM, Justus-Liebig-University, Germany)

Dr Dario Camaana (St Jude Children’s Research Hospirtal, Memphis, USA)
Dr Elaine Coustan-Smith (St Jude Children’s Research Hospital, Memphis, USA)
Dr Bhaskar Rao (St Jude Children’s Rescarch Hospital, Memphis, USA)

Dr Y Ravindranath (Wayne Srate University, Detroit, USA)

Dr Raj Warrier (Ochsner Hospital New Orleans, USA)

Organizing Secretary, RGCON-2011:

Dr Gauri Kapoor MD, PhD

Sr. Consultant and Head Pediatric Hemarology & Oncology

Rajiv Gandhi Cancer Institute & Research Cenrtre,

Sector 5, Rohini, Delhi-110 085

Telefax: +91-11-47022621; Fax: +91-11-27051037; e-mail: rgcon2011@gmail.com
www.rgelorg/recon2011
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