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From the Desk of Director Research

The“ Special Feature” in thisissue reportson the Molecular Markers of
Cancer which help to detect cancers at an early stage, determine prognosis
and monitor disease progression or therapeutic response.

Natural OrificeTrand uminal Endoscopic Surgery, theminimally invasive
surgery, is highlighted under “Perspective,” whereas “In Focus’ gives an
insightinto the Antioxidantsand Cancer. MD Anderson Cancer Center, one
of theworld’ smost respected centersisprofiled under "I nstitute", apart from
the other regular features. “ Activities of the Ingtitute” includesalecture on
Taxane Resistance in Breast Cancer, and two workshops on Nutrition &
Supportive Care, and Radiotherapy in Pediatric Cancers.

Thelnstitutewouldbeorganizingits8" Annual I nternational Conference
“RGCON 2009”, havingitsmainthemeas" Thoracic Cancers. New Frontiers
and Horizons” on March 27-29, 2009 in Delhi. The information on the
Conference has been incorporated in the issue.

We express our specia thanks to Siemens Medical Solutions for
supporting this issue of Cancer News.

The Ingtitute gratefully acknowledges the contributions made by Dr
Gauri Kapoor, Dr Sheh Rawat, Dr J.B. Sharma, Dr Pankaj Pande, Mr Triloki
Nath and Dr Himesh Gupta. Views and suggestions on 'Cancer News' are
welcome from the readers. Wishing our readers a happy, prosperous and
healthy New Y ear 2009.

\_ Dr (Mrs) Ira Ray/
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SPECIAL FEATURE

MOLECULAR MARKERS OF CANCER
Introduction

Currently, tumors are diagnosed on the basis of
clinical presentation, routine histology, immuno-
histochemistry and el ectronmicroscopy. However, the
histological appearance may not revea the genetic
aberration or underlying biological processes that
contribute to the malignancy. Progressive gene
mutations, dterationingenetranscriptionandtrandation
andchangesinproteinstructureandfunctioncanoften
be detected and monitored directly in the tissue of
interest (viabiopsy) or in surrogate specimens (body
fluids) and canbeusedasmol ecular markers. Identifying
and measuring biomarkers of malignant growth and
transformeation, potentially haveimportant applications
inearly detectionanddiagnosisof cancer, classfyingthe
disease, determiningtheprognos sasndmonitoringdisease
progression, recurrenceor responsetotherapy.

Emerging Molecular Markers

Studiesinhuman cancersand preneoplasticlesions
ledtothediscovery of geneticmodificationsthat occur

at early stagesof tumorigenesisandwhichcouldbeused
todetect smal tumors. Emergingmolecular markersare
based on the gene expression modifications in
chromosomes, DNA, RNA, proteinsandmitochondria

Nuclec acid-basedmarkers. Thefirstgeneticanayses
wereinitially carried out on biopsy samples, but the
discovery of freeDNA inplasmaopened new avenues
in screening for cancer. Plasmaor serum from cancer
patientsisnow analyzed to detect tumor markers, such
as oncogene mutations, microsatellite instability,
hypermethylation of promoter regionsandviral DNA.
DNA canalsobeeasily isolatedfromother body fluids,
suchassaliva, urineandstools.

Cancer-associated mutations: In 1991 and 1992,
TP53mutationswereidentifiedintheurineof patients
with bladder cancer and RA Smutationsinthestool of
patientswithcol orecta cancer. Initial amplificationof the
target genefragment from DNA by PCR followed by
mutation- specificligationof small cDNA strandswere
developed to identify multiple mutations. Genetic
mutationanalysi sisuseful not only indetecting cancer
patients, but also in monitoring disease spread and in
determiningprognoss.

Loss of heterozygosity and microsatellite
instability: Lossof heterozygosity (LOH) isahallmark

Table-1 Sdected Molecular Markers of Cancer

Cancer Type | Clinical Sample| DNA Marker RNA Protein Marker
Head and Neck | Saliva, serum TP53, microsatelliteaterations, Cytokeratins SCC,CD44
presenceof HPV and EBV DNA CYFRA, telomerase
Lung Sputum/BAL RAS and TP53 mutations, Cytokeratins CEA, CA 125,
serum microsatellite alterations MAGE genes,CEA telomerase, CY FRA
Breast Serum Microsatellite alterations Cytokeratins, hMAM, CA15-3(MS1)
MAGE genes, CEA CEA,CA 125
Colon Stool, serum RAS, APCand TP53 mutations Cytokeratins, CEA CEA,CA 199,
CA 15-3telormerase
Pancreas Stool, serum RAS and TP53 mutations Cytokeratins, CEA CA199
Bladder Urine/wash, TP53 mutations, microsatellite Cytokeratins, survivin CEA,CA 125
serum alterations uroplakin CA 19-9, telomerase,
survivin, CD44
Prostate Urine, serum PSA MAGE PSA, free PSA,
genes, kallikrein telomerase, kallikrein

Most protein markersin use are not specific enough for routline screening and are used predominantly to monitor response
or disease progression. Virtually all genetic markersare still in early stages of development. Prostate-specific antigen (PSA)
iswidely used to screen men for prostate cancer. Cancer antigens include CA 15-3. CA-125, CA 19-9 and CEA. Telomerase
isariboncleoprotein and usually enzymatic activity is measured; some studies have used direct measurement of the RNA (hTR)
component. Most protein markers are measured in serum but other bodily fluids such as urine, saliva and nipple aspirates
have been tested for the presence of aberrant proteins. APC, adenomatous polyposis coil; BAL, boncholaveolar lavage;
CYFRA, cytokeratin 19 fragment; EBV, Epstein-barr virus, hMAM, mammaglobin; HPV, human papillomavirus, microsatellite
alterations loss of heterozygosity (LOH) and/ or instability; SCC, squamous-cell carcinoma antigen.
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of cancer that can be detected by various PCR based
approachesin most preneopl asticlesionsand primary
tumors. Somecancers, such assubset of colon cancer,
have widespread microsatellite instability due to
deficienciesinmismatch-repair proteins.

Hyper methylation: PCR assayshavebeendevel oped
torapidly andaccurately identify methylated regionsof
DNA. Thisapproach hasbeen usedto detect cancerin
the salivaof patientswith oral cancer, in sputum and
bronchoal veolar lavagefluidof patientswithlungcancer
andintheserumof patientswithlung, heeadandneck and
colorectal cancers.

Mitochondrial DNA mutations: Investigators
identified mitochondrial mutationsinmorethan 50% of
tumor types, including colorectal, lung, head and neck,
bladder and breast cancers. High throughput methods
needtobedevel opedinordertocarry out mitochondria
DNA anaysisof clinical sasmplesonaregular basis.

Viral DNA: Itisamolecul ar marker for virusassociated
cancers, eghepatocd lular carcinomaand cervicd cancer.

RNA based approaches. Genetic aterations lead to
marked changesintheexpressionof many genesat the
MRNA level. Several mRNA based approacheshave
beendevel opedtodetect caner cellsinclinical samples.
Reverse transcriptase PCR can be used to quantify
MRNA |evel sof markersandtomonitor patient response
toanticancer therapies. CytokeratinmRNA isacommon
marker of epithelial cancer cells.

Protein markers. Proteinbased assaystypically detect
proteinsthat areover expressedor structuraly dteredin

Table-2 Biomarkers: Overview of Prognostic and Predictive Value

cancer cells, comparedwithnormal cells. After cancer
Isdiagnosed, express onleve sof certainproteinmarkers
can befollowedto assesstherapeuticresponseandto
signal disease recurrence. Telomerase, a
ribonucleoprotein, representsapromising mol ecular
marker for cancer.

Biomarker Profiling

Biomarkers can be detected by various
methods, includingenzymelinkedimmunosorbentassay,
radioimmunoassay, precipitin test, flow cytometry,
Immunohistochemistry,spectrophotometry,
chromatographictechniques, southernandyss northern
analysis, fluorescentingtuhybridization, comparative
genomic hybridization, polymerase chain reaction,
tissue arrays, seria analysis of gene expression,
microarray and proteomicapproaches.

Prognostic & Predictive Biomarkers

Biomarkersareclassfiedasrisk factors, screening
markers, diagnostic markers, prognostic biomarkers,
predictive biomarkers. The prognostic biomarkers
provideinformationabout thepatient’ soverall cancer
outcome, regardless of therapy whilst predictive
biomarkers give information on the effect of a
thergpeuticinterventioninapatient.

1) ER/PRin breast cancer: ERand/or PRexpression
Isan independent prognostic factor in breast cancer.
Highcedllular expressionof ER and PR predictsbenefit
fromendocrinetherapy intheadjuvant and metastatic
Setting. It now a sobecomescl ear that hormonereceptor
statusinapati ent can changeduring the courseof the

Biomarker Tumor Type Prognostic Predictive Therapy
Value Value

ERPR BRCA Yes Yes Endocrine therapy
HER2/neu BRCA Yes Yes Trastuzumab
cKIT GIsT Yes Yes Imatinib
EGFR1 NSCLC No Yes GefitinibErlotinib

CRC No Yes Cetuximab, Panitumumab
Mutated K-ras NSCLC Yes Yes GefitinibErlotinib

CRC No Yes Cetuximab, Panitumumab
TRAIL receptors CRC Yes Not known RhTRAIL: TRAIL

receptor antibodies

VEGF RCC Yes No Angiogenesis inhibitors

ER: oestrogen receptor; PR: progesterone receptor; BRCA: breast cancer; GIST gastrointestinal stromal tumours; EGFRL:
epidermal growth factor receptor 1; NSCLC: non-small cell lung cancer; CRC: colorectal cancer; TRAIL: tumour necrosis
factor (TNF)-related apoptosis-inducing ligand; VEGF: vascular endothelial factor; RCC: renal cell carcinoma.

4



CANCER NEWS

DECEMBER 2008

diseaseand may differ acrosslesions. Inaddition, PR
expressionislost in 40% of previouspositivetumors
whenthey metastasize.

1) HER2/neu in breast cancer: Another relevant
biomarker inbreast cancer patientsisHER2/neu. The
HER2/neugeneamplificationleadstoover expression
of its receptor on the cell membrane. Thisresultsin
Increased proliferationandangiogenesisandinhibition
of apoptosis. HER 2/neu positive tumors are more
aggressive and have, therefore, a worse prognosis
comparedtonegativetumors. HER2/neuisthetarget for
themonoclonal antibody trastuzumab andthe EGFR1
andHER2dud tyrosinekinaseinhibitor (TKI1) lgpatinib.
LikeER expression, HER2/neuexpressioncanchange
over timeandcanvary betweenlesionswithinapatient.

1) c-KIT in gastrointestinal stromal tumors
(GIST): Themaority of GISTsare characterized by
mutationsin either the proto-oncogene c-KIT or the
platelet-derived growth factor receptor alpha
(PDGFRa). With the introduction of imatinib and
sunitinib, the outcome of GIST patients improved
dramatically. Imatiniband sunitinibaresmall molecule
TKIs,whichblock signalingviac-KIT and PDGFRa

Iv) CD20 in non-Hodgkin’s lymphomas (NHL):
CD20isa33-37kDa, non-glycosylated phosphoprotein
expressed on the surface of amost all normal and
malignant B cells. Itisa sothetarget for rituximab, the
most effective anti-cancer monoclonal antibody
developed todate. Since CD20 is not expressed on
precursor B-cells, rituximabinducesadepl etion of only
matureB-cdllsandthiseffect may beused asbiomarkers
of prognosticvalueintreatment of NHL.

v) EGFR1 and K-ras in non small cell lung
cancer (NSCLC) and colorectal cancer (CRC):
INNSCL CandCRC, biomarkersof interest areEGFR1
andtheK-rasoncogene. Theprognogticvalueof EGFR1
proteinexpressionisextensvely sudiedinNSCL Cand
CRC patients but no definitive association between
EGFR1 expressonandprognosiswasfound. TheK-ras
oncogenecontrolscell growthviaregul ation of signal
transductionpathways. K -rasmutationresultsinmaignant
transformation. In recent years, two small molecule
EGFR1 TKIs (gefitinib and erlotinib) and two anti-
EGFR1 monoclona antibodies (cetuximab and
panitumumab) havebeenintroduced. InCRC, thereis
also increasing evidence that mutationsin K-ras are

predictive of non-response to cetuximab and/or
panitumumeab.

vi) TRAIL receptors. Tumor necrosis factor (TNF)
related apoptosis,inducingligand (TRAIL or Apo2L),
inducesapoptosisinawidevariety of tumor cell lines
without causingtoxicity tonormal cdlls. TRAIL bindsthe
death receptors TRAIL-R1 (DR4) and TRAIL-R2
(DR5) expressed onmost tumour cellsandinitiatesthe
gpoptoticpathway topredictwhich patientsmight benefit
TRAIL receptorstargetingtherapy, aSPECT imaging
study withantibody mapatumumab hasbeen initiated.

vii) VEGF and renal cell carcinoma (RCC):
Evenvery small tumors requireangiogenesistoprovide
nutrients and oxygen for survival. There is a close
interaction between tumor cells that produce pro-
angiogenic growth factors, like vascular endothelial
growthfactor (VEGF) and PDGF andendothelial cells
expressing growth factor receptors.Targeting the
VEGF pathway with TK1 sunitinib and sorafenib, the
MTOR inhibitor temsirolimus and with the VEGF
targeting monocl onal antibody bevacizumab prolongs
progression-freesurvival inmetastaticclear cell RCC.

Futureof Tumor Profiling

Cancerisageneti cdiseaseandtechnol ogiescapable
of ngthemyriadabnormalitieswithinamalignant
cell are essentia not only to identify diagnostic and
predictivemarkersbut alsotooptimizedrugdiscovery
and therapy optimization. Individual prognostic and
therapeutic response markers are rapidly being
superseded by genomic, transcriptional and proteomic
profilingof maignanciesandmalignant states.

Conclusion

With current advancesin proteomicsand genomic
technologies, molecular markers would be used in
combinationwith other techniquessuch asimaging or
histological studies to detect, diagnose and monitor
cancer. There is a growing need for markers and of
tumor profilesthat hel p sel ect patient popul ationswho
wouldbemostlikely torespondtothenovel, specific,
molecularly targeted drugs. The clinical researchers
shoulddesignfuturetrid sandmol ecular biologistsshould
takeadvantageof thenumber of tumor samplesavailable
intissuebankstoidentify new molecular markersandto
morefully assesstheexistingones.

(The Institute appreciates Dr J.B. Sharma for his
contribution to this Special Feature on Molecular
Markers of Cancer).
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PERSPECTIVE

NATURAL ORIFICE TRANSLUMINAL
ENDOSCOPIC SURGERY

Introduction

Thecurrent generationof surgica endoscopistsison
thevergeof witnessingatrueparadigmshift, referredto
asNatural Orifice Transluminal Endoscopic Surgery
(NOTES).NOTES, a scarlesssurgery, avoidstheneed
for abdominal incisionsand accesses the peritoneal
cavity viaoneof thebody'snatural orifices(mouth, anus,
vaginaor urethra). A flexibleendoscopei sadvancedinto
theperitoneal cavity after puncturing oneof theviscera
(stomach, colon, vagina or bladder). Endoscopic
insufflation creates a pneumoperitoneum and the
appropriate working space to perform the operation.
Conventional endoscopic instruments are advanced
throughworking channel sof theendoscopeinorder to
perform the operation. The first report of ora
peritoneoscopy doneinanimal swaspublishedby Kaloo
eta in2004. Sincethen, multipleinvestigatorshaveused
transluminal flexible endoscopy in anima modelsto
performvariousintrgperitoned procedures, rangingfrom
tubdl ligationtosplenectomy. Therehavebeenadditiona
reportsof unpublishedclinical casesinhumans.

AdvantagesOver Current Surgical Techniques

Today, laparoscopy has become a standard
approachfor most general and oncol ogicprocedures. It
hasmany advantagesover opensurgery, suchasreduced
blood| oss, reduced post operativepain, lesser needfor
post operation analgesia, shorter recovery timeand a
reduced risk of infection of internal organs. NOTES
wouldprovideal theadvantagesof |gparoscopicsurgery.
Inaddition, theeliminationof al abdomina walincisons
might eliminatetherisk of woundinfection, incisional
hernias, postoperative adhesions and small bowel
obstruction. Given the portability of NOTES
equipment, itwill besuitedfor ICU.

NOSCAR

Recognizing the potential impact of this new
technology, expert representativesfromthe Soci ety of
American Gastrointestinal Endoscopic Surgeons
(SAGES) andtheAmerican Society for Gastrointestinal
Endoscopy (A SGE) metin2005toidentify thepotential
applicationsandthechallengesfacingthisnovel field. A
joint subcommitteebetweenthetwo societies, Natural

OrificeSurgery Consortiumfor AssessmentandResearch
(NOSCAR) has been set up.

Potential challenges: NOSCAR hasidentified severa
potential challenges to safe introduction of NOTES
which include peritoneal access, gastric closure,
preventionaof infection, suturingandanastomosingdevices,
spatia orientation, devel opingamultitasking platform,
management of complications, understandinguntoward
physiologicconsequencesandtraining.

Guidelines: NOSCAR participants must have a
multidisciplinary team that possesses both advanced
flexible endoscopic skills and laparoscopic skills;
should be member of SAGES and/or ASGE; have
animal laboratory facilities in which to perform
research and training; must agreeto sharelaboratory
resultswith other NOSCA R membersat semi-annual
meetings, agree that all human procedures be
performed only after obtaining approval from an
institutional review board or an equivalent body; and
must submitall casestoanoutcomeregistry that will be
mai ntai ned by thesponsoring societies.

Current Technologic Developments

I ssueswith currentflexiblescopesincludethel ack of
amultitasking platform, thenumber and sizeof access
channels, theinability topositionandthenfix or “ stiffen”
theendoscopetoallow robust retractionand exposure,
theinability tocontrol insufflationpressures, fixedvisua
horizons that force the surgeon to adjust to tilted or
inverted views and inadequate suction/irrigation
capabilities. These problemscan beresol ved to some
extentwith scope-handlingexpertiseandby dteringthe
surgical approach. Several prototype endoscopesare
beingtested, includingthe Transport and Cobra(USGI
Medical, San Juan Capistrano, CA), the R scope
(Olympus, Center Valley, PA), andtherobotic Endovia
(HansenMedica, MountainView, CA), al designedto
resolvetheseissues.

Conclusion

Surgery is evolving beyond current flexible
endoscopic and laparoscopic approaches. The new
revolutionary technique, NOTESmay, inthenear future,
establish itself as a viable alternative to open and
laparoscopicsurgery and may represent thenext phase
of minimallyinvasvesurgery.

(The Ingtitute appreciates Dr Pankaj Pandey for his
contribution to this Perspective on Natural Orifice
Tranduminal Endoscopic Surgery).
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RESEARCH AND DEVELOPMENT

Breakthrough for Cancer Research

A researchteamat theL udwig Intitutefor Cancer
Researchers and the Department of Genetics and
Pethology, UppsalaUniversty, hasdiscoveredanentirely
new signal path for agrowth factor that is of crucia
importancefor thesurvival andgrowthof cancer cells.
Thisdiscovery opensupanentirely new landscapefor
research on breast and prostate cancer, among other
types. Signd sfromvariousgrowthfactorsarecritica for
normal fetal development. The aggressiveness and
capacity for surviva incancer cellsaread sogoverned by
anumber of growth factorswith transforming growth
factor b (TGF-b) playing a prominent role. TGF-b
conveysitssignal totheinsideof thecell viareceptors
boundtothecell membraneinaway thatissmilarinthe
great majority of animals. TRAF6 is a so-called
ubiquitin-ligase, whichisusedby TGF-tobespecificaly
abletoactivateakinasecaled TAK 1, whichsubsequently
activatesthe other so-called stress-activated kinases,
leadingtocell death. Thediscovery that TGF makesuse
of TRAF6toactivatesignal pathsin cellsopensup an
entirely new landscapefor futureresearch.

(Uppsala University, Sep 3, 2008)
New Imaging Agent

Scientistshavedevel oped anew imaging agent that
givesamuch clearer and more preciseimagethanthe
existing methods. The discovery makes use of the
anti- cancer drug bevacizumab (Avastin) and Copper-
64, aradioactivecopper nuclide. Researchverifiesthis
new imaging agent for the next generation of tumor
detectionimaging probes. 64Cu-bevacizumabishighly
sensitive inpancreatic, breast andlung cancer models,
detectingtumorsearlier than 18FDG, withmuch better
contrast betweenthetumor andthesurroundingtissue
andwithfewer non-tumor-rel ated hot spots. Becauseit
usesdifferent biological mechanismscompared with
18FDG, it could detect a broader range of tumor
typesthan 18FDG. Thissuperiorimagingwill enableto
detect anddiagnosetumorsat earlier stages, tomonitor
theeffectsof therapy onthepatients' cancersandwill
hel p physi ciansto decidethesizeof thetumor and may
beabletohel ptheradiationoncol ogist decidetheclinical
trestmentvolume.

(ScienceDaily, Oct 22, 2008)

Potential New Targetsin Brain

The Cancer Genome Atlas (TCGA) Research
Network hasreportedthefirstresultsof itslargescale,
comprehensive study of the most common form of
brain cancer, glioblastoma (GBM), indicating the
discovery of new genetic mutationsand other typesof
DNA dterations with potential implications for the
diagnosisand treatment of GBM. Among the TCGA
findingsaretheidentification of many genemutations
involvedinGBM , indudingthreeprevioudy unrecognized
mutationsthat occur withsignificant frequency andthe
delineation of core pathwaysdisruptedinthistypeof
braincancer.

Themost excitingfindingisthat thismultipronged
study design also enabled the scientists to make a
potentially important connecti on between methylation
changesintheglioblastomace lsandwhichdrugsshould
be used for trestment. Brain tumor that contain a
methylated, or silenced, form of a gene, known as
MGMT, are adso known to be more susceptible to
cancer drug temozolomide (Temodar). Therefore,
Temodar is routinely given along with radiation to
patientswithMGMT methylation.

(NCI News, Sep 4, 2008)
Telomerase Structure

Researchershaveattempted for morethanadecade
tofind drugsthat shut downtel omerase, anenzymethat
playsamg or roleinthedeve opment of nearly dl human
cancers. Researchers at the Wistar Institute have
deciphered the structure of the active region of
telomerase. Thelandmark achievement opensthedoor
tothecreationof new, broadly effectivecancer drugs, as
well asanti-aging therapies. The study elucidatesthe
active region of telomerase and provides the first
full-length view of thetelomerase molecul € scritical
proteincomponent. Itrevealssurprisingdetails, at the
atomiclevel, of theenzyme' sconfigurationandhow it
workstoreplicatetheendsof chromosomes-aprocess
critical tobothtumor devel opment andtheaging process.

The findings should help researchers in their
efforts to design effective telomerase inhibitors.
Telomerase is an idea target for chemotherapy
because it is active in dmost all human tumors, but
inactive in most normal cells. Therefore, adrug that
deactivates telomerase would likely work against
all cancers, withfewer sideeffects.

(The Wistar Institute, Sep 2, 2008)
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NEW TECHNOLOGIES

DIAGNOSTICS
HPV DNA Test

Resultsof thefirst sudy todeterminetheaccuracy of
anew rapidscreeningtest for Human PapillomaVirus
(HPV) have shown it to be 90% accurate in detecting
precancerous cervica disease in China. The results
conclude that the test, careHPV, could provide an
effectiveprimary screening methodfor cervical cancer
preventioninrural andlow-resourcesettings. Cytologic
screeningavailableinNorth Americaand Europehasled
t050-80% reductioninmortality, butitwasprevioudy
not possibletotrand atethisexpertisetothedevel oping
worldwheretaking smearsproperly andreadingthem
hadbeenproblemeatic. CareHPV isasigna -amplification
assay adapted from the Hybrid Capture test, widely
regarded asthegold standard routineHPV DNA test.
It requires little space and can be performed by
non-technical support staff in approximately two and
half hours, alowingtestingandclinical follow-uponthe
same day. The ability of the careHPV test to detect
precancerous cells was found to be 90% whilst
84.2% of the women without precancerous disease
wereidentified asnegativeby thetest.

(ScienceDaily, Sep 25, 2008)

Oral Cancer Detection

Researchers at the University of California, Los
AngelesSchool of Dentistry, havedemonstrated anew
approachfor cancer biomarker discovery, usingsaliva
proteomicsfor detectionof oral cancers. Thisisthefirst
study toglobally evaluatesalivaproteinlevelsfromoral
cancer patients. Researcherscollected salivasamples
from 64 patientswithoral squamouscel | carcinomaand
64 healthy patients. Five candidate biomarkers were
successfully validated using immunoassays: M2BP,
MRP14, CD59, profilinand catal ase. Thepresenceof
thesebiomarkersconfirmedthepresenceof oral cancer
93% of thetimes. Sinceitisvery smpleto collect and
processsalivafluids, thediscovery of thesebiomarkers
may leadtoauseful clinica tool for noninvasivediagnos's
of oral cancer inthefuture. Researchersaredevel oping
point-of-care microfluidic devices to detect these
markersthat couldbeusedinclinical trials.

(Clinical Cancer Research, Oct 1, 2008)

DRUGS
Amrubicin

Celgene Corporation announced that its drug
'‘Amrubicin’ has been granted Fast Track product
designation by the USFood and Drug Administration
for thetreatment of small cell lungcancer (SCLC) after
firgt-linechemotherapy. A drugdesignatedasFast Track
product is intended for the treatment of a serious or
life-threatening conditionand demonstratesthepotential
to provide a therapy where none exists or provide a
therapy whichmay offer asignificantimprovementin
safety and/or effectivenessover existingtherapy. This
designationisanother exampleof theincreasingfocuson
theclinica potentia of Amrubicinastreatmentfor SCLC.
Amrubicinisathird-generation, syntheticanthracyline
analogue that has demonstrated substantial clinical
efficacy inthetreatment of SCL C. Amrubicinisapotent
topoisomerasell inhibitor andisbeingstudiedasasingle
agentandincombinationwithanti-cancer therapiesfor
avariety of solid tumors, including lung cancer. Itis
currently approved and marketed in Japan for the
treatment of lung cancer, and has been granted
orphan-drug designationfor thetreatment of SCLCin
boththeUSand European Union.

(Celgene Corporation, Sep 6,2008)

DAVANAT®

Pro-Pharmaceuticals, Inc. (AMEX: PRW) has
submitted supportingclinical and manufacturing datato
theUSFoodand Drug AdministrationforaNew Drug
Applicationregigrationof DAVANAT®,anewchemica
entity for thetreatment of advanced col orectal cancer.In
pre-clinical studies, DAVANAT hasimprovedefficacy
and reduced toxicity of chemotherapy and biologics,
suchas5-FU, Irinotecan, Oxdiplatin, Cigplatin, Avedtin®,
Taxol and Doxorubicin. Datafromacompletedclinical
tria for end-stagecol orectal cancer patientsshowedthat
DAVANAT®,incombinationwith5-FU, significantly
extended the median surviva. DAVANAT® is a
proprietary carbohydratecompoundthatisadministered
with chemotherapiesand biol ogicstotreat cancer. Its
mechanismof actionisbased onbindingtolectinsand
targeting specificlectinreceptors(Gal ectins) oncancer
cdls. Currentresearchindicatesthat Galectinsaffect cel
development and play animportant rolein tumor cell
survival, angiogenes sandtumor metastass.

(Pro-Pharmaceutical, Inc., Sepl7, 2008)
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EQUIPMENTS
Microwave Ablation System

The interventional oncology business unit of
Covidien Ltd hasannounced the global release of the
Evident™ microwave ablation system to ablate soft
tissue. Thismgj or technol ogi cal advanceallowssurgica
oncologigts, interventiona radiol ogists, generd surgeons
and other medical specialiststo perform percutaneous,
| aparoscopicor opensurgical softtissueablationandin
lesstimethan other formsof ablation. The Evident™
microwaveabl ationsystemtypically takes10minutesor
less. Thespeedandefficiency of theEvident™microwave
ablation systemmay meanlesstimeintheoperating or
radiology suite and lesstime that patientswill spend
under anesthesia

Thesystemcreateshesat by generatingfrictionthrough
thevibrationof water molecules. Microwaveenergyis
then emanated from the feed point of the radiating
portionof theantenna, caus ng coagul ationof thetissue.
Thistechnology hasshownpromisingresultsinablating
softtissuein patientswhoarenot candidatesfor surgical
resectionand havefew remainingtreatment options.

(Covidien Ltd, Sep 2008)

MRI-Guided Ultrasound

Thenew treatment, themagneti cresonanceimaging
(MRI)-guidedtransurethral ultrasound, usesheat from
focused ultrasoundtotreat cancer intheprostategland
precisely while sparing the delicate non-cancerous
tissuesaroundtheprostateessentia for healthy urinary,
bowel and sexual function. Researchershavelicensed
their innovation and formed Profound Medical Inc.,
whichwill devel opthetechnology for clinical use.

Thetreatmentisminimally invasiveand takesless
than30minutes. It reducesthehighleve of incontinence
and impotence associated with the current, invasive
treatments. Ultrasound heating applicator worksinsdea
magneti cresonanceimager, without thetwotechnol ogies
interferingwitheachother. A non-invasivetherapy for
early, localized prostate cancer could improve the
quality of lifeof hundredsof thousandsof men. Thekey
toeffectivenon-invasivetreatmentisaccurateimaging of
thetarget organand of theeffectsof thetreatment onthe
tissue. MR-guided ultrasound has many potential
advantagesover transrecta ultrasound-guidedfocused
ultrasound, now approvedfor usein Canada.

(Sunnybrook Health Sciences Centre, Sep 16, 2008)

Partial Breast Irradiation

TheFoodand Drug Administration-gpproved device
called SAVI, for partial breast irradiation, made by
CiannaMedical. Inc. and offeredfirst by MooresCancer
Center,isamedat providingcustomizedradiationtherapy
withreducedtreatmenttime, whileminimizingexposure
to healthy tissue around the breast after awoman has
received alumpectomy for early stagecancer. A study
of thefirst approximately 100 patients who received
partial breastirradiationwiththisdevice, insertedinsde
thebreast, hasshown that after oneyear, thedeviceis
effectiveat paring nearby hedthy tissuefromtheeffects
of radiation.

The device consists of flexible cathetersthrough
whichradiationisgiven. Thefindingsshowedthat nearly
half of the women, because of their anatomy or the
locationof thetumor, would not havequalifiedfor other
suchsmilarinterna radiationtechniqueslikemammosite
and interstitial irradiation, and would have likely
needed amuchlonger courseof therapy. They saw very
littleradiationburningof theskinandalow infectionrate.
Inaddition, it allowed womento havetreatment twice
dailyforfivedaysratherthandaily for six weeks.

(Moores Cancer Center, Sep 29, 2008)
Video-Assisted Thoracic Surgery

Conventiona or opensurgery for lungcancer requires
a6-10inchincision, cuttingthemajor musclesoverlying
thechest. Withopensurgery or video-assisted thoracic
surgery (VATS) thesurgeonremoveseither asectionof
thelungortheaffectedlobe. VATSisperformedwith 2-
4small incisons(themainincisionisonly 2incheslong).
I nstead of spreadingtheribs, thesurgeonhasamagnified
view of theorgansonamonitor intheoperating room.

For thestudy, the surgeon analyzed therecords of
140 lobectomy patients who underwent VATS (74
patients) and open surgery (66 patients) for stagel non-
small cell lung cancer. Thepost-operativehospital stay
was 4 days for VATS patients and 7 days for open
surgery patients. VATS patients also had the post-
operativechest tuberemoved sooner than patientswith
opensurgery. Adjusted median chest tubedurationwas
5daysfor open surgery versus4 daysfor VATS. The
percentageof patientswithany complicationwas42%
for opensurgery versus35%for VATS. Thisstudy is
important in demonstrating the effectiveness and the
reducedimpactit canhavefor patients.

(Fox Chase Cancer Center, Oct 28, 2008)
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ANTIOXIDANTS AND CANCER
Introduction

Normal human cells produce small amounts of
reactive oxygen species (ROS). It iswidely accepted
that ROSplay both positiveand negativerolesinvivo.
The positiverolesarerelated to ROSinvolvement in
energy production, phagocytoss, regulaionof cdll growth
andintercellular signalingand synthesisof biologically
important compounds. Thenegativeeffectsmay bevery
damaging sincethey oxidiselipidsincell membranes,
proteins and DNA in tissues and cause membrane
damage, proteinmodification, including enzymesand
DNA damage. Thisoxidativedamageisconsideredto
play acausativeroleinaging and several degenerative
diseases, such as heart diseases, cataracts, cognitive
dysfunctionandincancer.

Humans, through endogenousanti oxidant system
haveprotectivemechanismagainstfreeradicals. These
systemsincludesomeendogenousantioxidantslikelipoic
acid, ubiquinoneetc. and other exogenoussystemslike
apha-tocopherol, ascorbicacidetc. whicharesupplied
throughthediet.

Antioxidantsand Cancer

Several mechanisms have been proposed which
leadto oxidativestress(OS) incancer patients: (i) due
toanorexialcachexiathecancer patientsnutritiona intake
islow thereby causinglow levelsof antioxidants. This
accounts for increased OS levels, thereby causing
pro-inflammtory processand other damaging oxidation
processof lipid and DNA; (ii) anon-specific chronic
activation of theimmune system accompanied by an
excessive production of pro-inflammatory cytokines
also increases the ROS production; (iii) use of
antineoplastic drugs, such as alkylating agents and
cisplatin, may aso result inan excessof ROS and
may thereforelead to OS.

Severa clinical studies have reported modest
decreaseintreatment-rel ated effects, suchasanorexia,
tissuewasting, lossof body weight and poor performance
status, whensupplemental antioxidants, either dietary or
pharmaceutical, are administered concurrently with
cytotoxicregimens. However, antioxidantsal soexert
their effects on all tissues to some degree, thereby

protecting tumor cells as well as healthy ones, thus
improvingthequality of lifeand performancestatus.

Radiation Therapy and Antioxidants

The principal therapeutic effects of radiation
occur indirectly viaionization of water moleculesin
thecytoplasmtoincreaselevel sof ROS(superoxideand
hydroxyl radicals). It hasbeen observedthat thosewho
receive both antioxidants and radiation therapy have
a statistically significantly reduced side effects.
However, this benefit appears to be offset due to
reductionsinthelocal tumor control rates.

Chemother apy and Antioxidants

Therandomised studiesreportedin literature are
confus ngastheuseof antioxidantsand/or chemotherapy
has been done on different types of cancers and the
resultsarenot uniformtodraw any specificconclusions.

FutureDirections

As noted above, variations in study design,
interventionprotocol, digibility criteria statistica power,
timing of theobservationor intervention, malignancy
type and anticancer regimens, limit the ability of the
authorstomakedefinitiveconclus onsastowhether the
decresed tumor progression is a consequence of
administering supplemental antioxidants during
chemotherapy and/or radiationtherapy.

Importantly, many reports provide a basis for
continuing research on the potential for dietary and
pharmaceuti cal anti oxidantssupplement affectingsome
cytotoxicregimensand/or decreasingtoxicity without
interferingwiththeoncologica action.

Conclusion

Muchof theevidencetodateregardingtheeffectsof
antioxidants on tumor control has been derived from
experimental researchthat haslittlerelevancetopatients.
Astheseobservational studieshavebeendoneinphase
Il tridshaving nouniformity inselectionof patients(like
typeandsizeof tumors, siteof tumors, number of cases
takenineachstudy) itisdifficulttoconclude theroleof
antioxidantsincancer. Thephaselll studieswhichwill
address these variables to get uniformity will bring
better understanding of theroleof theseantioxidants.
Further researchisrequiredtoaddresstheselimitations.

(The Ingtitute appreciates Mr Triloki Nath for his
contributiontothefeature'ln Focus on Antioxidants
and Cancer).
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Apigenin for Cancer Prevention

Study by UC Riverside biochemists reports that
ingesting apigenin, anaturally occurring dietary agent
foundinvegetablesandfruits, improvescancer cells
response to chemotherapy. They found that apigenin
localizes tumor suppressor p53, a necessary step for
killingthecell that resultsinsometumor cell sresponding
tochemotherapy. Thestudy providesanovel approach
to conquer tumor resistance to chemotherapy and
suggestsan avenuefor devel oping safechemotherapy
vianaturally occurringagents.

Apigeninismainly foundinfruits(includingapples,
cherries, grapes), vegetables(includingpard ey, artichoke,
basil, celery), nuts and plant-derived beverages
(includingteaandwine). Ithasbeenshownby researchers
to have growth inhibitor propertiesin several cancer
lines, including breast, colon, skin, thyroid and
leukemia cells. It has also been shown to inhibit
pancresticcancer cell proliferation. Thestudy advocates
theinclusion of vegetablesandfruitsinour daily dietto
help prevent cancer.

(University of California, Oct 22, 2008)

Chemotherapy Related Nausea

Peti entsrank nauseaandvomitingamongst themost
distressingchemotherapy sideeffects, causinganxiety,
depressionand sometimesl eading to patientsstopping
potential curative trestment. A recent pilot study in
cancer patientsshowed a43%reductioninchemotherapy
rel ated nausea and vomiting when using acupressure
wristbandsasopposedtousinganti-emeticdrugsalone.
Worn around the wrist, the Sea-Band® acupressure
wrist band exertsaconstant, gentlepressureonapoint
on the inner wrist caled the pericardium 6 (P6)
acupressure point. Cancer Research UK recognizes
theuseof Sea-Band® for al eviating post-chemotherapy
nausea. Used before or after symptom onset, Sea-
Band® acupressure wristbands can reduce nausea
withinaslittleasfiveminutes.

Thelargesttrid worldwide, includingfour universities
andnineregional cancer centersledby theUniversity of
Manchester team in UK, will assess the use of Sea-
Band® acupressurewrist bandsfor chemotherapy related
nausea. Sea-Band® wasgranted clearanceby theFood

and Drug Administrationin2004for therdlief of motion
sickness, morning sicknessand post chemotherapy and
post operativenausea.

(Medical News Today, Sep 23, 2008)
Exercise May Cut Risk of Uterine Cancer

Accordingtothefindingsof the American Cancer
Society’s prospective cancer prevention study, in
overweight or obesewomen, physical activity of lightor
moderateintensities, suchaswalking, bikingaerobicsor
dancing, equivaent to about 2 hours of moderately
pacedwalking per week, lowerstherisk of cancer of the
lining of theuterus(endometrial cancer). Researchersat
the American Cancer Society inAtlantaidentified 466
women who devel oped endometrial cancer between
1992 and 2003 among approximately 43, 000 ol der
postmenopausa women. They reportedthat al measures
of physicd activity andavoidanceof sedentary behavior
werestrongly associ atedwithreducedrisk of endometria
cancer inwomenwhowereoverweight or obese.

(Int. J. of Cancer, Oct 15, 2008)
Massage Therapy

A new study from the Nationa Institutes of
Healthfindsthat massagetherapy may haveimmediate
benefits on pain and mood among patients with
advanced cancer. In a randomized trial of 380
advanced cancer patients at 15 U.S. hospices,
improvementinpanand moodimmediately following
treatment wasgreater with massagethanwith simple
touch. This study isimportant because it shows that
massage is a safe and effective way to provide
immediaterdlief topatientswithadvanced cancer. While
drugtherapiescanreducesymptoms, they don’ talways
work and often have troublesome side effects.
Researchers think that massage may interrupt the
cycle of distress, offering brief physical and
psychological benefits. Physically, massage may
decreaseinflammationand edema, increaseblood and
lymphatic circulation, and relax muscle spasms.
Psychologicdly, massagemay promoterelaxation, release
endorphinsand createapositiveexperiencethat distracts
temporarily frompainanddepression.

Researcherscautionthat whilemassagemay offer
someimmediaterelief for patientswithadvanced cancer,
theeffectsdonot last over time, hencemoreeffective
strategiesarerequiredtomanagepainat theendof life.

(Annals of Internal Medicine, Sep 17, 2008)
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MD ANDERSON CANCER CENTER
Introduction

The University of Texas MD Anderson Cancer
Center islocated in Houston, Texas. It is one of the
world’ smost respected centersdevoted exclusively to
cancer patient care, research, educationand prevention.
MD Anderson has ranked first among the nation’s
cancer hospitalsfivetimesinthelast eight years. The
Importance of research wasillustrated in 1941 when
theTexasL egidaturegpprovedtheingtitution'sorigina
name: the TexasState Cancer Hospital andtheDivision
of Cancer Research. It became the M.D Anderson
Hospital for Cancer Research of the University of
Texas in the following year. Cancer care services
commenced on March 1, 1944. Sincel944, nearly
700,000 patients have turned to MD Anderson for
cancer care in the form of surgery, chemotherapy,
radiationtherapy, immunotherapy or combinationsof
theseand other treatments.

Facilities

1) Adult Oncology Services. Cliniciansinall oncologic
and supporting specialties work together to plan and
implement multimodality therapies. Thisorganization
greatly reducesthetimeneededfor initial evaluation,

diagnosis and treatment planning and increases
conveniencefor patients.

1) The Cancer Prevention Center: The cancer
prevention center provides comprehensive cancer
screening services, including cancer risk assessment,
screening examsbased on cancer risk, ageand gender,
personalizedrisk reduction strategies, genetictesting,
chemoprevention, tobacco cessation and nutrition
counsdling.

iii) Pediatric Oncology Services. Pediatric cancer
patientsrecel vetrestment throughtheChildren’ sCancer
Hospital’'s inpatient facility (where caregivers can
room-inwiththeir children), outpatient clinic, day hospita
and the pediatric intensive care unit. Full supportive
servicesareprovided.

Iv) Genetic Counseling and Testing Services. Cancer
geneticcounsdingandtestingsarvicesareofferedthrough
theclinical cancer geneticsprogram. Individua sfoundto
beat highriskfor cancer areofferedfollow upinhighrisk
cancer screeningclinicsat thecenter.

Resear ch

AtMD Anderson, important scientificknowledge
ganedinthelaboratoryisrapidly trandatedintoclinical
care. In 2005, the Center invested more than $410
millionsin research. MD Anderson ranksfirstinthe
number of grants awarded and total amount of grants
givenbytheNationa Cancer Ingtitute(NCl). Itholdsten
NCI specidized programsof researchexcellencegrants.
bladder, breast, head and neck, leukemia, lung,
melanoma, ovarian, pancreatic, prostateand uterine. In
September2005, M D Andersonunveiledplansfor the
Red and Charline McCombs Institute for the early
detectionandtreatment of cancer. Thelngtitutecomprises
SiX unigue centersfocused on genomics, proteomics,
screening, diagnostic,imaginganddrugdevel opment. A
Cancer Genomics Core Laboratory at MD Anderson
supportsresearchtoexpand molecul ar therapeuticsand
diagnostics. Teams of researchersare devising novel
waystoovercometheinsidiousproblemof metastasis.
Thelngtitute partnerswithclinicianstodter key stepsin
the complex cancer processto improve combination
therapies, strengthen diagnostic abilities and design
prudent preventionstrategies.

Academics

Each year, more than 4,300 studentstake part in
educational programs, which include physicians,
scientists, nursesand many health professionals. MD
Andersonoffersbachel or’ sdegreesinsevenaliedhedth
disciplines. Inaddition, morethan 1000clinical residents
andfellowscometoMD Andersoneachyeartoreceive
specidizedtrainingintheinvestigationandtreatment of
cancer. Morethan 500 graduate studentsareworking
on advanced degrees at the Graduate School of
Biomedical Sciences, which MD Anderson operates
jointly with the University of Texas Health Science
Centreat Houston. Morethan 1300researchfellowsare
beingtrainedinM D Anderson’ slaboratoriesandclinics.

Conclusion

M D Anderson Cancer Center hasaninternational
reputationfor scientificexcellenceandoutstanding cancer
care. Throughtheir exceptional efforts, moreeffective
methods to diagnose and treat cancer are being
devel oped. Researchdiscoverieshavebeentrand ated
andexportedfar beyondthewallsof theTexasMedical
Center. Thequickening paceof progressagai nst cancer
achievedthroughinnovativeresearchwill continuetobe
MD Anderson’ sgift of better trestment, longer survival
and cancerspreventedfor generationstocome.
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Colonoscopy

Computerized tomographic (CT) colonography,
also known asvirtual colonoscopy, iscomparableto
standard col onoscopy, whichusesalong, flexibletube
with a camerato view the lining of the colon, in its
ability to accurately detect cancer and precancerous
polyps and could serve as an initial screening exam
for colorectal cancer, according to the results of the
American College of Radiology Imaging Network
(ACRIN) Nationa CT Colonography Tria. The
ACRINT trid isthelargest multi-center study tocompare
the accuracy of state-of-the-art CT colonography
withthegold standard of conventional colonoscopy.

CT colonography could be adopted into the
mainstream of clinical practiceasaprimary optionfor
colorectal cancer screening. Colorectal cancer isthe
third most frequently diagnosed cancer in the United
States. CT colonography was found to be highly
accurate for the detection of intermediate and large
polyps. Ninety percent of the polyps, 1 centimetre
or larger, were detected by CT colonography. Since
most colon cancers develop from polyps and
screening to find and remove these polyps can
prevent colon cancer, an opportunity exists to save
liveswithearly detection.

(NCI- News, Sep 17, 2008)
Goserdinin Prostate Cancer

The results from the Phase 111 EORTC study
demonstrate that Goserelin, when used as adjuvant
treatment withradiotherapy,improves10-yearsoveral
survival ascomparedtoradiotherapy aloneinpatients
withlocally advanced prostatecancer (whenthecancer
hasspreadintothecapsul eof theprostateor throughthe
prostateintothesurroundingtissues).

Goserelin is a Luteinizing Hormone-Releasing
Hormone agonist (LHRHa) which worksin prostate
cancer by reducing the levels of testosteronein men,
stopping prostatecancer growth. Inthestudy, Goserdlin
3.6mg was started on the first day of irradiation and
continued for a period of three years. Thisis called
‘medical castration’ asopposedtoasurgical castration
(orchidectomy), theremoval of thetestes. Goserdlinis
givenasaninjectableimplant LHRHa, either every 28

daysor every 12 weeks, which isimplanted into the
abdominal wall viasubcutaneousinjection by nurses
or doctors.

(Medical News Today, Sep 23, 2008)
M etastatic Colorectal Cancer

ERBITUX (cetuximab) isamonoclonal antibody
(IgG1Mab) designedtoinhibitthefunctionof amolecular
structureexpressed onthesurfaceof normal andtumor
cellscaledtheepidermal growthfactor receptor (EGFR,
HER, c-ErbB-1).

As reported in 2007, the 1198-patient Phase 3
CRY STAL (CeuximabcombinedwithFOLFIRI infirst
linetherapy for metastati c col orectal) study, conducted
by Merck KGaA , Darmstadt, Germany, metitsprimary
endpoint of increasing progression-freesurviva (PFS)
anddidnot, however,demondrateadatisticaly sgnificant
prolongation of overall survival. The addition of
ERBITUX to FOLFIRI in the CRYSTAL study
decreased therisk of disease progression by 15% and
demonstrated a21%improvementintheresponserate.
A preliminary review of thedatareveal sthat agreater
proportionof patientsrandomizedtotheFOLFIRI-only
arm went on to receive ERBITUX following the
development of disease progression, compared to
patientsrandomizedto FOLFIRI plusERBITUX.

(ESMOS, Sp 17, 2008)
NauV ax

Apthera, Inc. announced the optimized dose and
scheduleforitsleaddrug, NeuV axintreatingearly-stage
breast cancer patientsto be used in Phaselll clinical
trials. The proof-of-concept safety and efficacy tria
utilized doseesca ationwith sevendifferent dosegroups
evaluatedin 99 breast cancer patientsto determinethe
optimal biologicdosefor NeuV ax based ontoxicity and
immunol ogic response. At amedian follow-up of 30
months, thetumor recurrenceratefor patientsreceiving
the optimal dose of NeuVax was much lower than
that of patientsrecei ving suboptimal doses.

These results have alowed the investigators to
articulatetheoptima doseand schedulefor theupcoming
Phase 11 clinical trial. Together with the recently
published data on preferential activity of NeuVax in
patientswithlow HER2/neu expression, Aptherahas
identified apatient population with an unmet medical
needfor NeuVaxintheadjuvant therapy setting.

(Cancer, Oct 3, 2008)
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LungCancer Test

TheCD133marker hasbeenfoundtobediagnostic
of maignantlungcancers. Testsandkitstoshow cell and
used for such cellsaredisclosed under Patent No. US
2008254488 (A1), published on October 16, 2008 and
entitled” Cancer Test”. It hasnow been established that
themalignancy of lungcancersisdrivenby avery small
percentage of the cells making up the cancer and that
these cells are characterized by the presence of the
CD133 marker.

Thepresent invention providesatest for assaying
thetumorigeniccellsinamal cel andnon-smdl cell lung
cancer, including theadenocarcinoma, squamouscell
carcinomaandlargecell carcinomafor thepresenceof
theCD133marker. They foundthat lungcancer contains
arare population of CD133+ cancer stem-like cells,
abletosdf-renew andgeneratean unlimited progeny of
non-tumorigeniccels. Inanother aspect, thereisprovided
amethod comprising contacting the sample with an
optiondlylabeedanti-CD 133 antibody andestablishing
thelevel of binding of theantibody tothesample. A kit
Isal soprovided comprisingthesaid antibodi es, together
withinstructionsfor theusethereof intheestablishment
of theexistenceof acancerouscondition.

(European Patent Office, Oct 27, 2008)

Multidrug Resistant Cancer Marker

Nucleophosmindirecteddiagnosticsandtherapeutics
formultidrugres sant neopl asti cdi seasehasbeenpatented
under United Statespatent No. 7,413,851, publishedon
August 19, 2008. Assignee of the patentis Aurelium
Biopharma, Inc. (Montreal, Quebec, CA). Somecancer
cellsinatumor becomemultidrugresistant(MDR) toa
broad spectrum of chemotherapeuticdrugswhichisthe
principlereasonfor treatment failureincancer patients.
Thepresentinventionred atestothedetectionandtrestment
of neoplastic and/or damaged cellsand for detecting
MDR in neoplastic or damaged cells by detecting an
Increaseinthecd | surfaceexpress onof anucleophosmin
(NPM) intracellular protein marker on the surface of
suchaM DR neoplastic or damaged cellsascompared
tothelevel of expressionof thenucleophosminprotein
onthesurfaceof anormal cell. NPM isexpressed more
abundantly onthecell surfaceof MDR neoplasticcells

and MDR damaged cells. NPM is expressed in only
negligibleamountsonthecel | surfaceof normal cell sof
thebody.

(USPTO, Oct 2008)
NanoXray ™ Anticancer Platform

Nanobiotix, anemerging nanomedi cinecompany
focused on cancer therapy, has announced the issue
of Patent No. 1744789 by European Patent Office,
related to the protection of its NanoXray anticancer
platform. NanoXray is designed to allow the precise
destructionof cancer cellsviathecontrolled application
of an outside-the body energy source as standard X-
ray. The patent protects composite particlesthat can
generatefreeradicalsor heat when excited by X-rays
andto theusesthereof in health, particularly humans.
The patent protection a so relates to methods for the
production of said particlesand to pharmaceutical or
diagnosticcompositionscontainingthesame. Protecting
this intellectual property is the key to long-term
commercial success. NanoXray platform technology
isnow patent protectedthroughtheEuropeanUnionand
is expected to receive similar patent protection in
theUnited Statesaswell.

(Nanobiotix, Sep 23, 2008)
Stomach Cancer

Japan based Sysmex Corp. has been assigned a
patent No. US2008227094, entitled “Methods for
Judging LymphNodeM etastasi sof Stomach Cancer,”
published on Sep 18, 2008. During operation, the
diagnos sof lymphnodemetastasi sof cancer cdllsisvery
significantandinrecent yearsagenetictestisbecoming
rapidly widespreadinthefieldof clinical diagnosis. The
first stepof thepresentinventionrel atestoamethodand
thesecond aspect rel atestoanapparatusfor judgingthe
lymph node metastasi sof stomach cancer comprising
stepsor meansfor quantifyingmRNA of cytokeratin19
inadetectionsampl epreparedfromalymphnodetissue
suspected of having stomach cancer metastasisand a
means of judging the presence or absence of lymph
nodesmetastasi sof ssomach cancer, onthebasisof the
obtained quantitativeva ueof themRNA. A third aspect
relates to a reagent kit for judging the lymph node
metastas sof stomach cancer comprisingapretreatment
solution of alymph node tissue, primer solution for
detecting cytokeratin 19 and an enzyme solution for
carryingout anucleicacidamplificationmethod.

(esp@cenet.com, Sep 29, 2008)
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Cancer ProbabilityinLiver Transplant Recipients

Accordingtoanew study, cancer incidenceishigher
amongliver trangplant reci pientsinFinland comparedto
thegenera population. Researcherssought todescribe
thecancer risk patterninFinnishliver transplant patients,
hypothesizing that the incidence of specific types of
cancer wouldbehigher amongtherecipients. Amongthe
540liver transplant reci pients, they found atotal of 39
post transplant de novo cancers in 36 patients. The
overdl standardizedincidenceratio (SIR) comparedto
the general population was 2.59. Non-Hodgkin
lymphoma, non-melanomaskin cancer and basal cell
carcinomahadsgnificantly devated SIRs. Interestingly,
theauthorsfoundlower cancer incidenceamongpatients
withhistory of acuterg ections, correl atingmost strongly
withlymphomas. Other reportshavenotedasignificantly
Increasedrisk of denovooropharynged andlungcancers
amongst liver transplant patientsthat smoke, whichisa
potentialy preventablecondition.

( Finland: Liver Transplantation, Oct 2008)
Children’s Risk of Brain Cancer

Children andteenagersarefivetimesmorelikely
to get brain cancer if they use mobile phones, anew
researchfrom Swedenindicates. Childrenaremoreat
risk because their brains and nervous systems are
still devel oping and sincetheir headsare smaller and
their skulls are thinner. As such the radiation
penetratesdeeper intothelr brains. Peoplewho started
mobile phone use before the age of 20 had more than
fivefoldincreaseinglioma, acancer of theglid cellsthat
support thecentral nervoussystem. Thosewhostarted
usingmobilesyoung, wered sofivetimesmorelikely to
getacousticneuromas, benignbut oftendisablingtumors
of the auditory nerve, which usually cause deafness.
Children under 12 should not use mobiles except in
emergenciesandteenagersshouldusehands-freedevices
or headset and concentrate on texting. At 20, the
danger diminishes because then the brain is fully
devel oped. Thehazardsto childrenandteenagersmay
be greater even than these results suggest, because
theresults of the study do not show the effect of their
usingthephonefor many years.

(Sweden: Medical New Today, Sep 21, 2008)

World Cancer Declaration

Totacklethegrowing cancer crisisin developing
countries, thel nternational Union Against Cancer, the
leadinginternational non-governmental organization
dedicatedtotheglobal control of cancer, hostedworld
cancer summit in Geneva. More than 60 high-level
policymakers, leadersand heal th expertsattended the
summitandadopted aglobal plan. Theplan, contained
intheWorld Cancer Declaration, recommendsaset of
11 cancer-bustingtargetsfor 2020 and outlinespriority
stepsthat needtobetakeninorder tomeetthem. Targets
recommendedinthedeclarationincludesignificantdrops
in global tobacco consumption, obesity and alcohol
intake; universal vaccination programmesfor hepetitisB
and human papillomavirusto preventliver andcervical
cancer; dramaticreductionintheemigration of health
workers with specialist cancer training; universa
availability of effectivepainmedicationandthedispelling
of mythsand misconceptionsabout thedi sease.

Adoptionof theworld cancer declarationisanother
stepinarea commitment, avision, of howtotacklethis
huge world health issue. Much can be doneto tackle
cancer in the developing world. About one-third of
cancer casescanbeprevented and another third canbe
curedif detected early and treated properly.

(Switzerland: Int. Union Against Cancer, Sep 5,
2008)

ComputersBoost Cancer Detection

A computer can safely replaceamedical expertin
interpreting a breast X-ray, —according to a Cancer
Research UK funded study. Thestudy invited around
28,000womento havetheir mammogramsreadbothin
theconventiona way by tworadiologistsandasoby a
singleradiologist usngthecomputer. Researchersfound
that computer, aided detection programme, where
mammograms were read by a single expert plus the
computer, wasasgoodat finding cancersasthestandard
UK practicewheretwoexpertsread eachmammogram.
Thisisgood newsforwomen, particularly thosewholive
inareaswhereinvitationsfor screeninghavebeenlatein
arriving. In the rare instance when the computer is at
oddswiththeradiol ogist, thehumaninterpretationtakes
precedence. Computer can help give more accurate
readingsandthereisboundtobeanimprovementinthe
nationa screeningprogrammewhichaready saves1400
livesayear through early detection of breast cancer.

(UK: NEJM, Oct 1, 2008)
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ACTIVITIESOF RGCI&RC

TaxaNE REesisTANCE IN BReast CANCER

Dr Alexander T. Delgado, MD (Regional Disease
Area Head-Oncology, Asia Pacific, Bristol-Myers
Squibb) deliveredalecture on’ TaxaneResistancein
Breast Cancer’ on 23 September, 2008 in the
conference hall at Rgjiv Gandhi Cancer Institute &
Research Centre (RGCI& RC). It wasattended by the
medical director, consultants, residentdoctors, D N B
studentsandresearch officersof thelnstitute.

Dr Delgado mentionedthat breast cancer isaleading
cause of cancer mortality worldwide with more than
one million new cases and more than 400,000 deaths
occurring annually. Out of newly diagnosed patients,
10% havelocally advanced or metastatic disease and
out of early breast cancer patients, 20%-85% would
developrecurrent or metastati c disease. Hementioned
that approved chemotherapy regimensfor breast cancer
includeanthracyclinesandtaxanes. Despitetreatment,
most advanced tumors become resistant and rel apse/
progress. Chemoresistance is the major cause of
trestmentfailure.

Intrins candacquiredres stanceisasignificant cause
of non-responsivenessandtreatmentfailure. Instrinsic
resistanceisrelatedtohost factors, and chemotherapy
haslittle or no effect from the outset. Under acquired
res stance, chemotherapy sel ectsfor drugresistant tumor
cell populations, resultingintreatment failure. A study
conducted by Thomas, et al showed that 38% patients
had progressivediseaseastheir best responseto prior
taxane-based chemotherapy and another study by Perez
E, et a showed that 37% had intrinsic resistance to
taxane. All the patientsin both studieshad metastatic
breast cancer.

Under themechanismfor drugresistance, heexplained
that themagj or mechani smof chemores stancei sincreased
expression of P glycoprotein and MRP 1 drug efflux
systemwhichrecognizeschemo drug assubstrateand
pump out. Taxanes are microtubul e targeting agents
whichdisrupt cellular processesandinduceapoptoss.
Microtubulesarecomposedof proteintubulin. Decreased
influx of drugsby membranetransporters, sequestration
of drugs, altereddrugtargets, activationof DNA repair
by cancerouscellsandHER 2 amplification, areother

reasonsrespons blefor resistance. Tumor cellsthat have
beenexposedto oneantineoplasticagent, developcross
resistance to that agent as well as other structurally
unrelateddrugs.

The mechanismsof resistancetochemotherapy are:
aterationsincelular transport of cytotoxicagentsaffect
anthracyclinesand others, drug sequestration-affects
platinumsandothers, changesinintracd lular metabolism-
affectsnucleosideana ogs, alkylating agentsand others,
modificationsindrugtargets-affectstaxanesand others
by reduction in overal tubulin levels and altered
expression of subtypes, dterationsincel lular responses
affectsplatinumsand othersby enhanced DNA repair
activity, downregulation of apoptotic pathways and
defectsinPS3activity.

The dtrategies for addressing chemoresistance
include: inhibition or bypass of efflux pumps, and to
maintain intracellular accumulation of cytotoxics,
blocking transcription of the MDR1 gene with
transcriptioninhibitorswhichreducethepresenceof P
glycoprotein and restore chemosenstivity, or altering
MDR1 mRNA and blocking post-translational
maodificationsrequiredfor afunctiona Pglycoprotein.
Thesecondstrategy isliposomal encapsulationof drugs
for passivediffusionintotumors, inhibitionof signaling
pathwaysinvolvedincdl proliferationandtousethose
drugswhicharenot asubstratefor Pglycoproteinefflux
pumps such as epothilones. These are novel
microtubul e targeting agents and are poor substrates
for Pglycoprotein.

Dr Delgado added that intrinsic and acquired
resistanceisasignificant causeof non-responsiveness
and treatment failure, for which strategies are being
developed. Now, I xempra(lxabepilone, Bristol Myers
Squibb) hasbeen approved by the United States Food
and Drug Administration as a monotherapy or in
combination with capecitabine for the treatment of
metastatic or locally advanced breast cancer patients
previously treated with anthracyclins and taxanes. It
belongs to the class of antineoplastic agents, the
epothilones. It binds totubulin and promotes tubulin
polymerisationand microtubul estabilization, thereby
arrestingcellsinG2M phaseof thecell cycle.

Duringtheconcludingsession, Dr Delgadoanswered
gueries raised by the audience. Dr AK Chaturvedi,
Medica Director, RGCI&RC, thanked Dr Delgado
for thebrainstorming sessiononbehalf of thel nstitute.
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PHOCON 2008

The11+ PediatricHematol ogy Oncol ogy Conference
(PHO) of PHO chapter of IndianAcademy of Pediatrics
(PHOCON 2008) wasorganizedinNew Delhi from 6~
to 9 November 2008. The activities included pre-
conference national consultative meetings on 6~
November, pre-conferenceworkshopson 7 November
and mainconferenceon 8- and 9» November 2008. The
Pediatric Oncol ogy Department of Rgjiv Gandhi Cancer
Institute& Research Centre(RGCI& RC) wasactively
involvedindl of theseactivities.

Dr Gauri Kapoor, Sr Consultant, Department of
Pediatric Oncology, Dr Rajni Mutneja, Dr Amal Roy
Choudhury, Dr Rajinder Kumar, Dr Ritesh Sharma,
DrAjay Sharmaand MsAnitaK umari, representedthe
I ngtituteinthenational consultativemeetingsonPediatric
BrainTumors, Pain& PdlliativeCareand G-CSF.

Twoworkshopsconvened by Dr K apoor wereheld
atthelngtitute. TheworkshoponNutrition& Supportive
Carewasco-convened by Dr Himesh Gupta, Pediatric
Oncosurgeon, while the other on Radiotherapy in
Pediatric Cancerswasco-convened by Dr Sheh Rawat,
Sr Consultant, Radiation Oncol ogy. Theworkshopon
Nutrition & Supportive Care dealt with the various
aspects of venous access devices, followed by
discussionson nutritional interventionsin childhood
cancers. Thelinecareworkshopstartedwithavery lucid
introductory lectureby DrHimeshGuptacoveringdifferent
typesof centrd linesandtherinsertiontechniques.Alive
demonstrationof peripherallyinserted central catheter
lineinsertionwasdoneby Dr KK Gupta, followedby an
interactivepanel discussion. Theddliberationscovered
all aspects of line care as well as trouble shooting.
DrVineet Tdwar, Consultant, Medical Oncology, Started
the next session by giving an in-depth lecture on the
importance of nutrition in the trestment of pediatric
cancers. Dr Poonam Sidana, Consultant Neonatol ogi &,
Max Hospital, madeapresentationontheprosand cons
of parenteral nutrition. Practical issues on preparing
parenteral and enteral nutritionwerediscussedandthe
participating del egateswerewa kedthroughtheactua
process of calculating the nutritional needs and
implementingit.

TheworkshoponRadiotherapy inPediatriccancers
waschairedby DrAK Anand, Sr Consultant, Radiation
Oncology, RGCI& RC. Itbeganwithanintroductionby
Dr ShehRawatwhogaveaveryillustrativepresentation

describingtheevol utioninthemanagement of childhood
cancers, citing examplesof twohighly curablecancers,
Wilms' tumor and acutelymphoblasticleukemias. He
highlighted theimportanceof liaison betweenvarious
spedidids, indudingtheanaesthes ologists& pathologists
inthetreatment of pediatricpatients. Thiswasfollowed
by pand discuss onsonpediatricsolidtumorsmoderated
by Dr Charu Garg, Associate Consultant, Radiation
Oncology, RGCI& RC, and onpediatrichematolymphoid
malignanciesmoderated by DrAshishRastogi fromAll
Indial ngtituteof Medica Sciences(AlIMS). Thepandlists
included expertsfrom BatraHospital, MaulanaAzad
Medical College, AlIM Sand SafdarjungHospital. The
importanceof combinedmodality treatmentinpediatric
Hodgkinslymphomasand better selectioncriteriafor
inclusionof patientsfor prophylacticcranial irradiation
wasdiscussed. Thesediscussionsa soemphasizedthe
importance of multimodality treatment and precise
timing of thesemodalitiesintheoverall management of
pediatrictumorsaswell astheaccompanying concerns
onthegrowthand development of children.

Throughout the course of the workshops, the
deliberationsremainedinteractiveandlively duetothe
guizgquestionsand useof thevoting pad system. There
were about 40 delegates and 12 faculty who
participatedinthetwoworkshops. Thescientificcontent
and conduct of theworkshopswashighly appreciated
by al the participants and they proposed more such
frequentworkshops.

The main conference held at India Habitat
Centre, witnessedalot of participation, enthusasmand
suggestionsduringthescientificsessions. Fiveoriginad
research papers were presented from the Institute,
covering topics, suchas EwingsSarcoma, Outcomeof
Childhood NonHodgkin’sLymphoma, Emotiona and
Behaviora Problemsin Childrenundergoing Treatment
for Acute Lymphaoblastic Leukemia, Improving
Nursing Careof Central Linesby Intensive Biweekly
Workshop and Assisted Conception & Risk of
Childhood Cancer. These papers were presented by
Dr Himesh Gupta, Dr Sandeep Jain, MsRenu Goyal,
Sr Sinimol Baby andMsRupd Sinha, respectively,and
were very well received and appreciated by the
delegatesand senior faculty.

It is hoped that the knowledge gained by the
delegates would be applied in day to day clinical
practicetoenhancethecareof childrenwith cancer.
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RGCON 2009 : PrRocRAMME OVERVIEW

The8th Annual International Conference”RGCON 2009", organised by theRgjiv Gandhi Cancer I nstitute &
Research Centre, isscheduledtobeheld at New Delhi from 27thto 29th March 2009. RGCON-2009isdesigned
tohighlight recent trendsindiagnosis, staging and multidisciplinary treatment of lung and esophageal cancers,
emphasi zing themol ecul ar oncol ogy, optimal application of newer chemotherapeuti cagentsandtargeted therapy
inclinical practice. Special sessionsfor primary carephysi cianswill concentrateon* partnered care” withemphasis
onearly diagnosis, emergenciesand approach to management of lung and esophageal cancers.

Scientific Sessions

» Liveworkshoponinterventional bronchoscopy, endoscopy, andthoracicsurgery

»  Stagewisemultimodal management of lungand esophageal cancers

* Howtochooseanappropriatechemotherapeuticagentinlung cancer

» Targetedtherapy of lungcancer

»  Stagingandnewer imaginginlungcancer

»  Pharmacogenomicsandmol ecul ar aspectsof lung cancer

»  Specia sessionsfor primary carephysicians

L earning Objectives
After attending RGCON-2009, participantswill better beabletolearnand understand:

» Currenttrendsintherapeuticadvancesinlung & esophageal cancers

* Newmolecular biologica pathwaysinlung& esophageal cancers

*  Currenttrendsinthemultidisciplinary management of lung & esophageal cancersinvariousstagesand
gtuaions

» Thelatesttrendsininterventional and diagnosticbronchoscopy & upper G| endoscopy

» Theroleof radiotherapy inthemanagement of lung and esophageal cancers

* Earlydiagnosisof thelung & esophageal cancers

WhoShould Attend?

»  Practicingmedical oncologists, surgica oncol ogistsandradiationoncologists
* Chestphysicians, pulmonologists

*  Onco-pathologigts, radiologists

» Gastroenterologistsand Gl surgeons

* PGstudentsinthesedisciplines

»  Surgeons, physicians, genera practitionersengagedincommunity practice

* Researchstudentsinlung & esophageal cancers

Accreditations

Organizingcommitteewill ggt RGCON-2009 accredited by theDel hi Medical Council withappropriateCMEhrs.
Applicationfor UICCauspicesisinprocess. Website: www.r gci.org
Registration Details

Category Early bird till From 01 Jan 21 Mar 2009
31 Dec 2008 to 20 Mar 2009 Onwards& Spot

Indian

Delegates Rs 1,500/- Rs 2,000/- Rs 2,500/-
Residents & PG/UG Students* Rs 750/- Rs 1,000/- Rs 1,250/-
Foreigners

Delegates US$50 US$75 US$100
Residents & PG/UG Students* US$25 US$40 US$50

* Residents/Students must send a certificate to state their status fromtheir Guide/Head of the Department.
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Invitation to RGCON - 2009

Dear Friend,

We are pleased to announcethe 8 Annual I nter national Conference- RGCON 2009 on 27- 29 Mar ch
2009 withathemeof “ Thoracic Cancers: NewFrontiersandHorizons™ inpursuit of our effortsof Continuing
Medical Education. We, at Rgjiv Gandhi Cancer I nstituteand Research Centre, Del hi, not only strivehardtoprovide
comprehensive cancer careto our patientsbut also promote academicsaswell asconduct continuing medical
educati on programmethrough conferencesand updates. A preconferenceworkshopon 27" March 2009 (Friday)
at RGCI&RCwill consst of livedemonstration of surgical proceduresandinterventional bronchoscopy/endoscopy
inlungandesophageal cancersby renowned national andinternational faculty alongwithconstantinteractionwith
theattendees.

Thescientificsess onsaredesignedtohighlightlatest advancesinmultimoda management of lungandesophaged
cancersfor apracticingoncologistsand primary carephysicians. A special emphasiswill beonearly diagnosi sof
lung cancer in order toimprovethe curerates. Around 400 del egatesfrom Indiaand neighboring countriesare
expectedtoattendtheconference. Scientificsess onswoul dincludeOrations, Plenary sessions, Symposiaand panel
discussionsto encourageinteractionamongthedel egates. Wehaveaspecia sessionwithattractiveprizesforthe
PG studentsfor presentation of their worksinlungand esophageal cancers.

Rajiv Gandhi Cancer I nstitutei sa240 bedded exclusivecancer centrel ocatedinnorth-west Del hi providinga
comprehensivemultidisciplinary trestment to patientsof all typesof cancers. With stateof theart diagnosticand
therapeuti cequipment, well trained, experienced and renownedfaculty members, theinstitutehasexcel lent training
programmes, accredited by National Board of Examinationindisciplinesof surgical, medical, radiationoncol ogy,
imaging, radiation phys csand pathol ogy. Withitsunquestioned uniquepl aceinthefield of oncology, ithasrecently
acquiredthedistinctionof registeringover 1,00,000 pati ents, indi cating thededi cati onand commitment of theingtitute
tothecauseof cancer treatment.

Onbehdf of theorganizing committee, weinviteyoutoRGCON 2009 and promiseyouanacademictrest. Since
theregistrationwouldbeonfirst comefirst servebasis, wewouldrequest youtoregister early. Y oumay contact
usthroughour e-mail: r gcon2009@gmail.com or downl oadtheregisirationformsfromour website: www.r gci.or g

Welook forwardto seeingyouinthisacademicfeast.

Y ourssincerely
L=t 12 — N
Dr. (Col) R Ranga Rao, VSM Dr.D. C. Doval Dr.HaritK.Chaturvedi
MD, DM MD, MAMS MS, MCh
Sr. Consultant & Professor, Sr. Consultant, Sr. Consultant,
Medical Oncology Medical Oncology Surgica Oncology
E-mail:ranga_rr@vsnl.net E-mail: dedoval @yahoo.com  E-mgil: haritchaturvedi @hotmail.com
Mobile: 9810297787 Mobile: 9810008781

Rajiv Gandhi Cancer Institute & Research Centre, Sector -5, Rohini, New Delhi - 110085.
Telefax: 91-11-47022621 (9 AM -5PM), Td: 91-11-47022222, Fax: 91-11-27051037 (24 hrs)
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