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| Targeted therapy isthe result of 100 years of research dedicated to understanding the difference between cancer cells and normal

I cells. Toxic chemotherapeutic agents are slowly being supplemented by a new generation of drugs that recognize specific targetsin or on

| cancer cells. The Specia Feature in this issue of the Cancer News highlights Targeted Therapy in Cancer.

| The 21st century approach to medicineis progressively adopting molecular methodsto diagnosing and treating disease. Molecular
imaging allowscliniciansto visualizethe expression and activity of specific moleculesand biological processesthat influencetumor behavior
I and/or response to therapy. “Perspective” gives an overview of Molecular Imaging in Cancer.

| “In Focus’ highlights Merck Serono’s Erbitux ® (Cetuximab), a novel therapy and an important step forward in the battle against

| colorectal cancer. It isalso approved for the treatment of locally advanced squamous cell carcinoma of head & neck in combination with
radiotherapy. Thefeature “Institute” profilesthe Christus Stehlin Foundation, USA, which has pioneered some notabl efirstsand established
their reputation internationally as a premier cancer research and treatment facility.
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“Research & Development” and “New Technologies’ cover in nutshell information on recent advances in research that could be of :

interest to scientists and medical professionals. The feature on “Watch-Out” covers new patents published worldwide. “ Globe Scan” gives |
a glimpse of some of the recent inventions published around the globe.

I

Switzerland, Merck Serono discovers, devel ops, produces and commercializesinnovative productsto hel p patientswith diseases with unmet |

I
I
I
| Merck Serono is the new division for innovative small molecules and biopharmaceuticals of Merck. Headquartered in Geneva, |
: needs. A specia thanks to Merck Serono Oncology for funding this issue of Cancer News. |
I

“ Activities of the Institute” includes a presentation on Tomotherapy and IGRT by Tomotherapy Inc., USA on October 1; Home Cancer |
| Care Mest, a get-together organized by RGCI& RC on October 6 for the families of cancer patients, CME on Chronic Myeloid Leukemia;
| and annoucement about the 7th Annual International Conference, RGCON 2008, having its main theme as“ Colorectal Cancer” that Rajiv |
| Gandhi Cancer Institute and Research Centreis holding on March 8 - 9, 2008 in Delhi. |

Thelnstitutegratefully acknowledgesthecontributionsmadeby Dr JB Sharma, Dr D C Doval, Dr (Col.) R RangaRao, Dr PSChoudhury, |
IDr AK Anand, Prof P S Negi, Dr Sunil Khetrapal, Dr Dinesh Bhurani, Dr MonicaMalik and Ms Anita Kumari. Wishing our readers |
Ia happy, prosperous and healthy New Y ear 2008. |

| Dr (Mrs)IraRay |
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SPECIAL FEATURE

TARGETED THERAPY IN CANCER
Introduction

Cancer therapy is getting smarter with new
generation of targeted cancer therapiesthat recognize
specifictargetsinor oncancer cellsthat block thegrowth
and spread of cancer. Targeted cancer therapiesaffect
proteinsandsignaingpathways, uniquetothemalignant
cellsandleavethenormal cellsalone. Thesetherapies
may bemoreeffectivethanthecurrent treatmentsand
lessharmful tothenormal cells. Conventional cancer
treatments, suchaschemotherapy andradiationtherapy,
cannot distinguishbetweencancer cellsandhedlthy cdlls.
Consequently, healthy cellsarecommonly damagedin
the process of treating cancer, which results in side
effectswhichmay besevere, reducingapatient’ squality
of life. Likewise, surgery cancause"tremendouscol | ateral
damage" athoughrecent technol ogical advanceshave
dramaticallyimproved.

There are about 30 different “targeted therapies’
that have been approved by the US Food and Drug
Adminigtration(FDA) or arestill indevelopment. These
therapiesarebeingstudiedfor usea one,incombination
with each other and in combination with other cancer
treatments, suchaschemotherapy. Today, someof the
newtargetedthergpiesare” nearly miraculoudy effective’.

Typesof Targeted Therapies
1. Monoclonal Antiboidies

They attachtotumor cellsand either mark thecells
for attack by the immune system, block specific
transmembranereceptorsor deliver chemotherapeutic
or radioactivedrugs.

Somesurfaceantigensarepresent predominantly or
exclusively onmalignant cellsand not thesurrounding
normal cells. Thesetumor associated antigens make
excellenttargetsfor specificantibodiestobindto. When
someof theseantibodiesbindtothetumor cells, they can
trigger ahost of immunereactionsthat leadtocell death.

Thistechnology allowstreatment totarget specific
cdls, causnglesstoxicity tothe hed thy cells. Monoclona
antibody therapy canbedoneonly for cancersinwhich
antigens have been identified. They may be used in
cancer treatmentinanumber of ways:

a) MOABsthat reactwithspecifictypesof cancer may
enhanceapatient’ simmuneresponsetothecancer.

b) MOABSs can be programmed to act against the
cdl growth factors, thus interferingwith thegrowth
of cancer célls.

¢) MOABs may belinked toanticancer drugs,
radioisotopes (radioactive substances), other
biological responsemodifiersor other toxins. When
the antibodies latch onto the cancer cells, they
ddiverthesepoisonsdirectly tothetumor, hel pingto
destroyit. MOABscarryingradioisotopesmay also
proveuseful indiagnosing certaincancers, suchas
colorectal, ovarianand prostateetc.

FDA approved monoclonal antibodies for the
parenteral useinthedetectionandtreatment of cancer
withthemechani smof actionand cancer indicationsare
giveninTablel.

2. Agents that Control Proliferation

Thesedrugsinhibitsignally pathwaysfor growthand
proliferationwithinthetumor cells.

Malignant cellscanproliferateindefinitely andloose
thenormal signalsthat tell themto undergo apoptosis.
Normd cell growthandreplicationisavery complicated
andorganized process. DNA containsthecodefor the
synthesisof variousproteins, including growthfactors
that bindtothesurfacereceptorsof thesamecell or cells
of the surrounding or distant tissues. This binding
activatesthesgnaing pathwayswithinthecell thatrelay
informationback tothenucleusandactivatemechanisms
responsible for cell division and proliferation.
Abnormadlitiesa ongthesepathwayscanleadtomaignant
trangformationanduncontrolledcdll proliferation. These
abnormdlitiescanbetargetedtoinhibit cdl proliferation,
induceapoptosis, or both.

Surface Receptors - Most surface receptors that are
aberrantinmalignanciesareenzyme-linked. Thereare
four classes of enzyme-linked receptors. guanylyl
cyclases, tyros nephosphatases, serine/threoninekinases
and protein-tyrosinekinases. Thelatter threeplay an
importantrolein malignant transformation.

Protein- TyrosineKinases- Protein-tyrosinekinases
aretransmembraneor cytosolicenzymesthat transfer a
phosphategroupfromadenos netri phosphatetoaspecific
aminoacidintheprote nsafter afactor, suchasepidermal
growth factor bindsto itsreceptor. Thisleadsto the
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activationof agndingpathways. Includedinthisprocess
are many growth factors, differentiation factors and
hormones, many of whichhavebeenimplicatedincell
growth, differentiation, proliferationand deathwhich
may beinvolvedintumor progressionand metastasis.

Sofar, morethan 100 protein-tyrosinekinaseshave
been identified, including epidermal growth factor
receptor, platel et derived growthfactor receptor, vascular
endothdid growthfactor receptor andcytosolicAbelson
(Abl) tyrosinekinase.

Epidermal Growth Factor Receptors - Epiderma
growth factor receptors have an established rolein
carcinogenesis and tumor growth and they are prime
targetsfor therapy. Therearefour typesof epidermal
growth factor receptors: Erb B-1(HER 1), Erb B-2
(HER 2,HER 2/neu), Erb B-3 (HER 3) and Erb B-4
(HERA4). Thesereceptorshindawidevariety of ligands
andarepresentonmany solidepithdid tumors,including
cancers of the head and neck, lung, colon, breast and
kidney. Their expressionmay beassociatedwithearly
metastasisand poor outcome.

Blocking Protein-Tyros neKinases- Drugsthatinhibit
cell surface receptors have shown promising clinical
results. Twotypesof agentsareusedtoblock or inhibit
theprotein-tyrosinekinases:

M onoclond antibodies, whichinhibittheextracd lular
part of thereceptor.

«  Small molecular drugswhichinhibittheintrace lular
portion.

Some of the protein-tyrosine kinase inhibitors
approvedaretrastuzumab, imatinib, gefitinib, sunitinib,
sorafenibetc.

i) Trastuzumab (Herceptin) inhibits cell growth by
bindingtheextracellular part of theHERZ2 protein,
whichisinvolvedinthepathogenes sof breast and
ovariancancer.

Imatinib (Gleevec) isaninhibitor of Ber-Abl andc-
kit tyrosine kinases. It has been approved for the
treatment of chronic myelogenous leukemiaand
gastrointestinal stromal tumors. Toxiceffectsare
nausea, diarrhea, myalgiaand edema.
i) Gefitinib(Iressa) hasbeen approvedfor third-line
treatment of non-small cell lung cancer. Toxic
effects are diarrhea, nausea, rash and pulmonary
toxicity.

Sunitinib (Sutent) isamulti kinaseinhibitor andis
indicatedfor firstlinemetastaticrend cdll carcinoma

Sorafenib(Naxavaar) isa soamulti kinaseinhibitor
andhasdemonsgtrated efficacy asfirstlinemetastatic
renal cell carcinoma.

Table: 1 FDA Approved Monoclonal Antibodies

Generic Name Trade Name Agent/T ar get Cancer Indication
Unconjugated
Rituximab Mabthera Chimeric anti-CD20 1gG, B-cell lymphoma
Trastuzumab Herceptin Humanized anti-HER2 IgG, Breast
Alemtuzumab Campath-1H Humanized anti-CD52 Chroniclymphocyticleukemia
Cetuximab Erbitux Chimeric anti-EGFR Colorectal, Head & Neck
Bevacizumab Avastin Chimeric anti-VEGF Colorectal
Radio conjugates
Satumomab pendetide  OncoScint M n-murine anti-TAG-72 1gG Colorectal, ovarian
Nofetumomab Verluma 9%m Tc-murine anti-EGP-1 Fab Small cell lung carcinoma
Merpentan
Arcitumomab CEA-Scan ®mTc-murine anti-CEA Fab Colorectal
Capromab pendetide  Prosta Scint Wn-murine anti-PSMA Prostate
Ibritumomabtiuxetan  Zevalin QY -murine anti-CD20 1gG B-cell lymphoma

+rituximab
Tositumomab Bexxar B -murine anti-CD20 1gG B-cell lymphoma

+ unlabel ed tositumomab
Drug conjugates
Gemtuzumab Mylotarg Humanized anti-CD33 19G, Acute myelogenous leukemia
0zogamicin conjugated to colicheamicin

4
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BlockingIntracellular Sgnaling Pathways- Signaling
pathwayswithinmalignant cellscanal sobeinhibited.
Oneenzymethat hasbeentargetedisfarnesyl transferase
which activates the Ras protein, a proto-oncogene
involvedingrowthfactor sgnaling. Rasisoverexpressed
Inavariety of solidtumorsandhematologicmaignancies.
Small moleculesthatinhibitfarnesyl transferaseappear
to have an activity in various malignancies and have
acceptabletoxicities. Thesedrugsremainexperimental.

Proteasome Inhibitors - A recently explored target
present in al cellsisamulti-enzyme complex called
proteasome. Thefunctionof proteosomethatisexploited
Inexperimental therapy isdegradation of proteinsthat
regulatecdl| cycleprogression. Proteasomeinhibitionis
anovel approach tothetreatment of solidtumors. PS-
347 (bortezomib) isasmal | cell permeablemol ecul ethat
hasbeenestablishedasanimportant targetinhematol ogic
malignancies and has demonstrated efficacy for the
treatment of patientswithrecurrentandrefractory multiple
myeloma. Itinducesapoptos sof maignant cellsthrough
theinhibitionof NF-éB and stabili sationof proapoptotic
proteins.

Angiogenesis Inhibitors - Angiogenesis means the
formation of new blood vessels. It playsanimportant
roleinthegrowth and spread of healthy and cancerous
tissue and itsinhibitors starve the cancer cells of the
blood that they need to survive and grow. Currently,
there are more than 20 compounds being tested on a
variety of cancersin clinical trials. Some of these
angiogenesis inhibitors are available commercially,
approved by theFDA for other usese.g. Bevacizumab
asfirst-linetreatment for metastatic col orectal cancer
withchemotherapy (FOL FOX regimen).

3. GeneTherapy

Thiskindof therapy holdsgreat promisefor blocking
expressionof oncogenesor replacingmissingor defective
tumor suppressor genes. Many geneshaveoncogenic
potential; these are categorized as either tumor-
SUPPressor genesor oncogenes.

Replacing Defective or Absent Tumor-Suppressor
Genes: Tumor-suppressor genes normally keep cell
replication in control, and if they are absent or their
function is decreased, cell can turn malignant. An
example is the p53 gene, which is mutated in many
malignancies or absent in certain inherited cancers.
Mutant or missing tumor-suppressor genes can be
replacedinvivo.

Blocking Oncogenes. Oncogenescaninducemalignant
transformationif their functioningisincreased. M utated
or overexpressed oncogenes can be inactivated or
down-regulated using antisense oligonucl eotides or
ribozymes.

»  Antisensedligonudeotidesareshort piecesof synthetic
DNA or RNA. They canblock geneexpression by
binding totheir complementary strandsof DNA or
RNA. Themost commontargetismessenger RNA
(mRNA). BindingtomRNA deavesitandinhibitsthe
synthesisof proteininquestion.

*  Ribozymesareenzymesthat catdyzethecleavageof
RNA. They can be used therapeuticaly to cleave
RNAs, suchasBcr-Abl transcriptinvolvedinchronic
myel ogenousleukemia A mgor obstacleremainsthe
lack of efficientandsdlectivevectorstoddiver genes.

Molecular Signatures

It'sclear that themorespecificatarget therapyisin
terms of its target, the more restricted the patient
population would be that benefitsfrom that drug. 1f
researcherscoul dfindwhat subpopul ationsof tumors
aredrivenby particular pathways, they couldthenfind
drugsto target those pathways which would be very
effectiveinthat subpopul ation. Researchersaresearching
molecular signaturesor “ profiles’ whichwouldbethe
key tosuccessfully usingtargeted therapiesandmoving
themtoearlier stagesof treatment.

I mpact on Cancer Treatment

Targeted cancer therapieswill givedoctorsabetter
way totailor cancer treatment. Eventually, treatment
may be individualized, based on the unique set of
molecular targets produced by the patient’ s tumor.
Targeted cancer therapies also hold the promise of
beingmoresdl ective, thusharmingfewer normal cells,
reducing sideeffectsandimprovingthequality of life.
Someof thetargeted cancer therapiesareenvisionedas
the magic bullets of cancer treatment. Traditional
chemotherapy and radiation therapy won't disappear
anytime soon, but more and more they will be
supplementedby therapiesthat target tumor cellswithout
affectingthenorma cdlls.

(The Ingtitute appreciates Dr J B Sharma, Dr D C
Doval and Dr (Col) R Ranga Rao for their
contribution to this Special Feature on Targeted
Therapy in Cancer).
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PERSPECTIVE

MOLECULAR IMAGING IN CANCER
Introduction

Molecular Imaging (MI) isan emerging field that
aimsto integrate patient and disease-specific molecular
information and conventiona imaging. It provides
noninvasveor minimaly invasvetechniquestodiagnose,
characterizeor monitortumorsbeforeandafter atherapeutic
intervention. It can aso be used to study tumor gene
express on, optimizeplanning andnewdrugdeve opments.

M olecular Imaging T echniques

(i) Nuclear Imaging:  Single Photon Emission
Computed Tomography (SPECT) and Positron
EmissionTomography (PET) havetheadvantageof high
intrinsic sengitivity and depth penetration. Both are
quantitative but have limited spatial resolution.
Introduction of PET-CT/SPECT-CT integrated system
has overcome this limitation and is playing an ever
increasing rolein clinica molecular imaging. One
commercid cyclotronisabletocater tomany ingtitutions
makingthisacost effectiveand clinicaly viableoption
today.

(if) MagneticResonancel maging(MRI)andUltrasound:
Theseoffer highspatia resolution(<1mm). MRI provides
softtissueandfunctiond informationthroughprotondensity
perfusion, diffus onandbiochemica contrastsallowingco-
registration of molecular and anatomica information:
microbubbles, liposomesor perfluorocarbonemulsonsas
scaffol dshavebeenusedastargeted agentsfor ultrasound.

(iii) Optical Imaging: It isan emerging modality and
involvesdetection of photonsafter their interactionwith
tissueandinparticular, nearinfraredfluorescence(NIRF)
imaging. The advantages of fluorescence imaging
methodsindudeimprovedrd ativesangtivity, highresolution
andtheavailability of avariety of imaging reportersand
signal amplification Strategies. Itisaconvenientway to
co-register surfaceanatomica informationwithmolecular
informationand hasbeenappliedtoretinal angiography,
cardiovascular surgery, andgagtrointesting endoscopy using
etherindocyaninegreenenhancement or autof| uorescence.
Surfaceweightednature, effectsof blood absorptionand
autofluorescenceareitslimitations.

Targetsand Agents
It defines the disease at a molecular level much

earlierthanastructura change. Development of in-vivo
agentsarechdlenging, dthoughmanyin-vitroagentshave
beendevel oped.

Tumor Molecular Process

These techniques probe the following tumor
molecular processes. metabolicimaging glucoseand
amino acid metabolism, cell proliferation imaging,
Oxygenationimaging, somatostati nreceptors, estrogen
receptors, angiogenesis imaging, apoptosis imaging,
geneexpressionand cell tracking. Themeasurement of
theseparameterscanbeusedtogiveanearlyindication
of the response to treatment, drug resistance and/or
recurrence.

Applicationsin Cancer

i) Cancer detection by nuclear molecul ar agentshave
been described for the detection of occult cancers.
Optical imaging, using novel NIRF M1 probes, is
used with tomographic techniques or high spatial
resol utionendoscopicimaging. Thishasbeenused
for breast cancer, muscleandbrainimaging.

i) PET-CT, Ml agentsand nanoparticleenhanced MRI
canhaveanimpact onthestaging of variouscancers,
upstagingor even-downstaging aparticular disease.
However, whatimpact thesehaveonthemanagement
and outcome, needsto be seen.

iii) DrugDevel opment & Therapy Assessment markers
can beused asend pointsfor monitoring therapy or
asrepresentingamol ecul ar target for assessingthe
efficacy and biodistribution. Imatinib responseto
gastricstromal tumorsisonesuchexample.

iv) Biomedical researchimprovestheunderstanding of
thedi seaseand canenhancetheefficacy of oncologic
research.

Futur ePer spective

Molecularimagingwouldincreasingly becomeapart
of persondizedtreatment planningand pharmacogenomics
by complementing the existing methods to diagnose
mi croscopi candsubclinical disease, provideamol ecular
bas sfortail ored di seasetherapy and assesstheefficacy of
molecular thergpeutics. Thereisaneed to vaidate and
standardize the internationa clinical M1 protocols for
diagnosingdisease, guidingtherapy, detectingrecurrences
anddrugresistance. M1 wouldbethefutureof oncologic
researchinthe21% century and beyond.

(The Institute is grateful to Dr P S Choudhury for
reviewing Molecular Imaging in Cancer)
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RESEARCH AND DEVELOPMENT

New L eukemiaDrug

LeukemiaStemCells(L SCs) areconsderedtoplay
acentral roleinthepathogenesisof acuteleukemiaand
arelikely to contribute to both disease initiation and
relapse. Therefore, identification of agentsthat target
L SCsisanimportant considerationfor thedevel opment
of newtherapies.

A new report hasindi cated that scientistscouldbeon
theirway tocregtinganew |leukemiatherapy extractedfrom
a plant known as Fever Few or Bachelor's Button.
Dimethylaminoparthenolide(DMAPT)isamodifiedform
of parthenolide. Laboratory studieswithDMAPT have
shownthat itinducesrapiddesthof primary humanLSC
frombothmye oidandlymphoidleukemiasandisa sohighly
cytotoxicto bulk leukemic cell populations. Molecular
dudiesindicatetheprevaentectivitiesof DMAPT induding
inductionof oxidetivestressresponses, inhibitionof NF-kB
andactivationof p53. Thecompound hasapproximately
70% ord bioavailability. Thescientistsare hopeful that
humandlinica trid swithDMAPT wouldshowthetitcould
be developed as a leukemia therapy by attacking the
disseseat gemcd| leve withoutdamagingthehed thy blood
cdllsandpreventingrd gpses, whichcurrentchemotherapies
areunableto do asthey do not strike deep enough.

(Blood, Sep 5, 2007)
Overcoming Drug Resistance

A teamof scientistsat theChildren’ sCancer Indtitute
Austraia for Medica Research has discovered a new
ingghtintoamechanismof drugresistanceinnon-small
cdl lung carcinoma (NSCLC). This has important
implicationsforimprovingthetargetingandtrestment of a
number of cancers which are resstant to the current
chemoathergpeuticdrugs.

The scientists discovered that the blll-tubulin
componentof thecd |’ scytaske etan couldplay animportant
roleinres stancetoawiderangeof drugsusedtotreatiung,
ovarianand breast cancers. Increasedexpressionof bl l1-
tubulinhasbeenlinkedtodrugresistanceinthesecancers.
Theteam showed that blocking the expression of the
bl11-tubulingeneinNSCL Ccellsledtoanincreasein
their sensitivity toa rangeof chemotherapeuticdrugs.
The results strongly suggest that the blll — tubulin
componentisresponsiblefor protectingNSCLCcells

fromtheactionof key chemothergpeuticdrugs. Thisisthe
first scientific evidence for the broader implications of
abnormd expression of this protein for improving the
treatment outcomesfor patients.

(Science Daily, Oct 8, 2007)
Prostate Sensor

PrototypeNear Infrared Soectroscopy (NIRS) prodate
sensor isbeing devel opedby Urodynamix Technologies
L td. tomeasurethebloodflowintheprostateglandandaid
inthe diagnosisand locdization of prostate cancer and
prostatediseaseduringdigitd rectal examination(DRE).
The studies confirmed that thistechnology was ableto
quantify andevauatebloodflowinthedifferentquadrants
of progtateandpotentia ly adinthediagnos sof diseaseby
reducing the quantity or improving the accuracy of the
biopses. Thekey vaueof thistechnology wouldbeitsease
of useandintegrationwith theexisting DRE procedure,
which isthefrontline screening tool for prostate cancer
diagnoss. WhenusedincombinationwithProgtateSpecific
Antigen (PSA) test, NIRS prostate imaging technol ogy
couldggnificantlyincreasethesensitivity of DREtowards
cancer andother conditionsof theprostategland.

(Medical News Today, Oct 10, 2007)
Re-engineered Human T Cells

A new researchhasshownthat modified T cells can
beeffectiveinfightingmalignanciesassociatedwith B
cells (immune cells that produce antibody), such as
lymphocytic leukemia (CLL), acute lymphoblastic
leukemia(ALL)and non-Hodgkin' slymphoma(NHL).

Inordertoget T cellstorecognizeB cells, scientists
created agenethat encodesfor acel | surfaceprotein—an
artificia T cdll receptor cdledachimericantigenreceptor
whichisdesgnedtospecificaly bindtoCD 19molecule
found on the surface of B cellsand B cell cancers. The
chimeric gene, formed from active portions of severa
immunesystemrel ated genes, createsthechimericantigen
receptor protein called 19-28 z, which does not require
other co-stimulatory signastofully activatethe T cells.
Thisresearchwill behe pful for the patientswith highly
letha B cdll cancers. Theresultsgiveevidencethat the
techniquewill workinhumans. Whentransplanted back
intoapatient, theseengineered T cdl scoul dthenattack and
killtumor cdlsbearingtheCD 19protein. Thisisnotfound
onthesurfaceof bonemarrow stemcdlls, sothesemodified
T cellsarereasonably safe.

(Clin Cancer Res, Sep 15, 2007)
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NEW TECHNOLOGIES

DIAGNOSTICS
Fecal Immunochemical Test

Researchershaverecently shownthat anew typeof
test that uses the fecal occult blood, known as fecal
immunochemical test, can detect ahigh percentage of
left-sided col orectal cancers. Thisdiseasedevelopsin
the large intestine, which includes the colon and the
rectum. Thecureratesarehighwhen cancer isdetected
andtreated early andfall dramatically oncethecancer
hasspread. Presently, thetechniquesthat areusedfor
screening are Fecal Occult Blood Test (FOBT),
sigmoidoscopy and colonoscopy.

Scientist have developed a new type of FOBT
knownasfecal immunochemical test. Thistestismore
specific than the guaiac test, producing fewer false
positiveresults. Certaintypes of fecal immunochemical
test may al sobemoresensitiveand better ableto detect
cancers and advanced polyps. To evaluate the
performance of the two types of FOBT —asensitive
guaiactestandfecal immunochemical test, researchers
conducted astudy among 5841 peopleat averagerisk
for colorectal cancers. Thefecal immunochemical test
detected 82% of theleft-sided colorectal cancersand
sensitive guaiac FOBT detected 64%. Fecal
immunochemical test had higher sensitivity than the
guaiactest. Thenew test performedwell for detecting
left-sided colorectal cancer and may be a useful
replacement for theguaiac FOBT.

(Journal of National Cancer Institute, 2007)
Genetic Analysisof Sputum

Researchersfrom Amsterdamrecently conducteda
clinical trial to explore the potential effectiveness of
screening for lung cancer through sputum samples.
According to the results presented at the 2007
I nternational Associationfor theStudy of Lung Cancer
(IASLC) conference, genetic markers that can be
detectedinapatient’ ssputummay aidinthescreening
processfor early diagnosisof lung cancer.

Researchers evaluated two genetic markers and
their accuracy indetectinglung cancer. Methylation, a
type of molecular marker from two genes was
compared between patientswithandwithoutlung cancer.
Methylationmarkersdetected 50%of thelungcancers.

Themarkers, however, wereaccurate 95% of thetime
inidentifyingabnormalitiesasnon-cancerous. Thishigh
specificityissgnificant becauseit couldpotentialy reduce
theneedfor patientstoundergoabronchoscopy following
CT scan. Theresults showed that genetic analysis of
sputum samplesmight contributetotheeffectivenessof
screening proceduresfor lungcancer. However, further
study isnecessary toconfirmthesefindings.

(UFSCC, Sep 9, 2007)
Mammostrat Test

Mammostrat is a new molecular targeted breast
prognostictest for breast cancer patients. Thisprognostic
test utilizesfiveimmunohistochemical biomarkersto
classify the patient into high, moderate or low risk
categoriesfor diseaserecurrence. Thetestwasdevel oped
by Applied Genomics, Inc. The new test, which is
performed onthetissuepreserved accordingtostandard
practice, streamlines the process for patients while
providingtheaccuracy of direct visuaization.

Mammodtrattestresultshavebeenvdidatedusngover
a 1000- patient sample in North America. Because
mammostrat uses traditiona immunohistochemistry
technology, the test is expected to be significantly less
expend vethantheexigtingmol ecul ar basedprognodictests
for breast cancer.

(Molecular Profiling Institute Inc., Sep 5, 2007)
New Genetic Test for Prostate Cancer

A new genetic tegt, first of its kind, measures the
activity of a gene closdly linked to cancer, especidly
prostate cancer. The standard diagnostic tool is the
prostatespecificantigen (PSA) testwhichlooksfor raised
level of aproteininthebl oodthat |eaksout of theprostate
gland. The new test measures messenger RNA which
transfers information from the PCA3 gene. Elevated
scoresareproducedonly when prostatecancer i spresent,
makingthetest highly specific. Thetest couldhelpdoctors
todecidewhether or not to proceed withthebiopsies.

Menwithraised PSA butwhoappeartobecancerfree,
oftenhavetoundergorepeatedbiopsestocheck thatdlis
wdll, whilenew PCA3test could ensurethat biopsiesare
carriedoutonly whenabsolutely necessary. TheProgensa
PCA3test, whichislicensedintheEuropeanUnion, costs
more as compared to the PSA-test. For thisreason, itis
unlikely tobeusedasroutingly asaPSA test.

(Medical News Today, Sep 22, 2007)
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DRUGS
Ixemprafor Breast Cancer

Ixempra® isanew drug approved by theUSFood
& Drug Administration (FDA) for the treatment of
advanced breast cancer. Theindicationincludestheuse
of Ixempraasas ngleagentfor thetreatment of recurrent,
advanced breast cancer in patientswho have stopped
respondingtochemotherapy including Anthracycline,
Taxanesand X el oda® (Capecitabine). Ixempraisa so
approvedfor thetreatment of advanced breast cancerin
combinationwith Xeloda

Ixempra is a chemotherapy agent and anadog of
EpothiloneB. It preventsor reducesthecancer cellsfrom
replicating. Twoclinicd tridshavebeen donefor FDA
gpproval. Thefirstrid thateva uated I xempraasasingle
agentincluded 126 patientswith advanced breast cancer
and who had stopped responding to treatment with an
Anthracycling, Taxane& Xeloda. Anticancer responses
withlxempraoccurredin12.4%of thepatients. Thesecond
tria comparedIxempraplusXdodawith X e odadonein
752 patientswhohadstoppedrespondingtoAnthracycline
& Taxane TreatmentwithlxempraplusXdodaggnificantly
Improvedtheprogression—freesurviva comparedwith
Xelodadoneinthisgroupof patients.

(Cancer Consultants.com, Oct 17, 2007)
Oral Hycamtin

USFoodé& DrugAdminigtrationhasgpprovedanora
capsule formulation of the chemotherapy agent
Hycamtin® (Topotecan)forthetrestment of rd gosedsmadl
cell lung cancer (SCLC). SCLC is conddered avery
aggressive type of cancer and responds well to
chemotherapy. Followingard gose, patientsoftenrespond
to subsequent chemotherapy i.e. usud intravenous (V)
formulationof chemothergpy. However, IV formulationis
associatedwithpotentia of pain, anxiety andinfection.

Theclinical tria included 141 patientswithSCLC
who had received prior chemotherapy. Onegroup of
patientswastreated withthebest supportivecare(BSC
—caretomaintainquality of lifeand reducesymptoms)
andanother treated with HycamtinplusBSC. Patients
treated with Hycamtin had a36% reducedrisk of death
comparedwiththosetreatedwithBSC andthemedian
surviva ratewasnearly 26 weeksfor thepatientstreated
withHycamtincomparedwithnearly 14weeksforthose
treatedwithBSConly.

(GlaxoSmithKline, Oct 15, 2007)

EQUIPMENTS
Laser to Scan Vens

ResearchersfromPurdueUniversity havedeve opeda
technol ogy todetect tumor cdllswithinthehumanbody by
shiningalaser onthesurfaceveinsand havebeenableto
detectandcountthedi reulatingtumor cdlls. Thistechnology
could eliminate the drawing of blood. Itisasoadleto
evauateamuchlarger volumeof bloodthanwhat canbe
dravnfromapatientforandyss. Byincreesngthevolume
of bloodandyzed, thesenstivity of thetest couldimprove.

Thetechniqueusesafluorescent tumor specificprobe
that |abelstumor cellsincirculation; when hit by alaser,
whichscansacrossthediameter of thebl ood vessal 1000
timespper second, thetumor cellsglow andbecomevisble.
Thetechnology isableto scan every cdll that ispumped
throughthevessel. Researchershaved sodevel opedtwo
labeling agentsthat attach to different forms of cancer.
One labd targets ovarian, non-small lung, kidney and
endometriad cancer and other targets prostate cancer.
Themethodcandetect thecd | searlyindissasedevd opment
andthetest canbeconductedfrequently.

(Purdue University, Sep 12, 2007)
Revolutionary New Device

Theresearchersfrom Georgial ngtituteof Technology
have created an acoustic sensor that can report the
presence of small amount of mesothelin, amolecule
associated with a number of cancers, including
mesothelioma, asthey attachtothesensor surface. This
technique might work for the detection of nearly any
biomarker. Acu Ray TM chip, standing for Acoustic
Micro-Array, cons stsof aseriesof e ectrodesdeposited
onthesurfaceof athinzincoxidefilmwhichallowsthe
device to resonate or vibrate at a specific frequency
whenacurrentisapplied.

Theresearcherscoated thesensor with antibodies
for mesothelin, acell-surface protein that ishighly
expressedinmesothelioma, ovarian cancer, pancresatic
cancer and other malignancies. When mesothelin
binds to an antibody, the added mass changes the
frequency at whichtheacousticwavepassesbetween
the electrodes on the surface of the device. The
device is able to “hear” the pitch change due to
nanomol ar concentrationsof mesothelinbindingto
antibodiesonthechip.

(Science Daily, Sep 22, 2007)

EQUIPMENTS 9
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IN FOCUS

ERBITUX®-Cetuximab

Merck SeronoOncol ogy hasanongoingcommitment
totheadvancement of oncol ogy treatment. It iscurrently
investigating novel therapiesinhighly targeted areas,
suchastheuseof Erbitux® (Cituximab) in colorectal
cancer, squamouscell carcinomaof thehead and neck
andnon-small cell lung cancer. Merck SeronoOncology
has also acquired the rights for the cancer treatment
UFT® (tegafur-uracil), an oral chemotherapy
administered with folinic acid (FA) for the first-line
treatment of metastatic col orectal cancer. Thecompany
IS investigating, among other cancer trestments, theuse
of Stimuvax® (formerly referredtoasBL P25 L iposome
Vaccine) inthetreatment of non-small cell lung cancer.

CetuximabisachimericlgG1 monoclond antibody
that bindstheextracellular domainof EGFRwithhigh
specificity and~10-fold higher affinity thanitsnatural
ligands, EGFand TGF-alpha. It hasamol ecular weight
of ~ 154 kDa. Competitive binding of Cetuximab to
EGFR preventsligand-induced phosphorylation of the
intracellular tyrosine kinase domain, thus inhibiting
activationof thefurther downstreamsignaling cascade.
Furthermore, binding of Cetuximabto EGFR leadsto
receptor dimerisation followed by endocytosis and
intracellular degradation of the antibody-receptor
complex. Consequently, EGFRdensity onthecdl | surface
is downregulated. Cetuximab might further induce
antitumor potential by recruiting Fc-receptor-expressing
immuneeffector cellsleading to antibody-dependent
cdl-mediated cytotoxicity.

Metastatic Colorectal Cancer

Cetuximab is approved in combination with
irinotecanfor patientswith EGFR-positivetumorsthat
progressed onaprior irinotecan-based chemotherapy
regimen. The approval of Cetuximab in this setting
followed the positiveresultsof theso called* BOND’
(Bowel Oncology with Cetuximab Antibody) study,
whichwasconductedin 56 centersthroughout Europe.
It comparedtheefficacy of Cetuximabincombination
withirinotecan against Cetuximab al oneinmetastatic
colorecta cancer (CRC) refractory toirinotecan based
chemotherapy. A total of 329 patientswererandomized
ina2:1 settingtothecombinationversusthemonotherapy
arm. Followingdiseaseprogressioninthemonotherapy

arm, patientswerealowedtoswitchtothecombination
arm. Thisappliedto half of the patientsin thisgroup.
PatientsintheBOND study wereheavily pretreated: >
80% of patients had received two or more prior
chemotherapy regimens. A tota of 62.6% hadreceived
prior oxaliplatinbased treatment, and accordingtothe
inclusioncriteria, 100% of patientswererefractory to
irinotecan. Theefficacy parameters(overdl responserate,
disease control rate and time to progression) showed a
datidticaly agnificantadvantageinfavour of theCetuximab
plus irinotecan combination arm. Improved treatment
efficacy may helpincreasetherateof hepatic metastatic
resectionafterdowngzingofinitidly unresectablelesons

Locally Advanced Head & Neck Cancer

More recently, the results from alarge, Phase I,
internationd , multi center sudy toeva uatethecombination
of Cetuximabwithradiotherapy inlocaly advanced head
and neck cancer patients(n=424) haveattracted agreat
dedl of attention. Thistrid, reportedby Bonner etd,isthe
firdlargescd estudy toinvestigatetheefficacy of combining
atargeted agent andradiotherapy inthispatient group.

The addition of Cetuximab to radiotherapy
significantly improvedsurviva andlocoregional control
(defined as the absence of locoregional disease
progressionat thescheduledfollow-upvisits) compared
withradiotherapy a one. Medianoverall survival with
Cetuximab plusradiotherapy was49 months, almost 20
monthslonger than seenwithradiotherapy alone(29.3
months, p=0.03; log-rank test). Similarly, therewasa
clear advantagefor Cetuximab plusradiotherapy over
radiotherapy alone in the 3 year surviva rate (55%
versus 45%, p = 0.05). Cetuximab plus radiotherapy
wasthereforeassociated witha26%risk reductionin
mortality compared with radiotherapy aone (hazard
ratio, HR: 0.74). Themedian duration of locoregional
control after treatment with Cetuximab plusradiotherapy
was 9.5 months longer than after radiotherapy alone
(24.4 monthsversus 14.9 months, p =0.005; log-rank
test). There was also a clear advantage in the 3 year
locoregiond control rates (p<0.01). Overal, Cetuximab
was associated with a 32% reduction in the risk of
locoregiona failurecomparedwithradiotherapy alone
(HR:0.68). Theresultsfromthislargestudy show that
the addition of Cetuximab to radiotherapy resultsin
convinang, daigticdlysgnificantanddinicaly meaningful
improvementsinlocoregional controls, overall survival
andprogressionfreesurvival.
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COLORECTAL CANCER

Curcumin with FOLFOX

Curcumin(diferuloylmethane) inhibitsthegrowth of
transformedcells, hasnodiscernibletoxicity andachieves
highlevel sincolonicmucosa. Curcuminincombination
with conventiona chemotherapeuticagent (s)/regimen
may be a superior therapeutic strategy for colorecta
cancer.

A study conducted by Patel B B et al showed that
Curcumin enhancesthe effects of 5-fluorouracil and
oxaiplatin(FOLFOX)inmediatinggrowthinhibitionof
coloncancer cellsby modulating EGFR and | GF-1R.

Curcuminwith FOLFOX producedasignificantly
greater inhibitionof growthand stimul ated apoptosi sof
coloncancer cells. Thesechangeswereassociatedwith
decreased expression and activation of tyrosine
phosphorylation of EGFR, HER-2, HER-3 and IGR-
1Raswedll astheir downstreameffectorssuchasAktand
cycloxygenase2.

Inclusion of Curcumin to conventional
chemotherapeutic agent(s)/regimens could be an
effectivetherapeuticstrategy for col orectal cancer.

(Int. J Cancer, Oct 4, 2007)
Interleukin —8 Key Marker

Interleukin — 8 expression may serve as a useful
indicator of poor prognosisand aputativetarget for the
development of drugsincolorecta cancer (CRC) therapy.

Dr Rubie and colleagues from the University of
Saarland, Germany, haveinvestigated theexpression
profileof IL-8ininflammatory, colorectal adenoma,
colorectal cancer and colorectal liver metastases
(CRLM). Themajor findingsdemonstrated significant
IL-8 up-regulation in all and the magnitude of IL-8
expressioninsurgical CRCtissuespecimenscorrelated
withincreas ngtumor stagesanda sowiththemalignant
statusof thecolorectal cancer cells. Theinvestigators
showedthat I L-8wassignificantly higher expressedin
CRCltissuescomparedtotheinflammatory andadenoma
conditions, suggesting anassociationbetween|L-8up-
regulation and the development of CRC. Significant
IL-8over expressionwasfoundin CRLM incomparison
totherelated primary CRC. Patientswithhigher risk of

developing CRLM may receive different treatment
comparedtothepatientswithal ower risk of developing
CRLM.

(World J Gastroenterol, Oct 7, 2007)
New Radioactive Agents

Scientigtsof JohnHaopkins(JohnAbraham& Stephen
Méltzer) have developed apotential nove way to fight
colorectd cancer, usingtiny moleculestodeiverradiation
inddethecancer cdl, unlikethecurrenttrestmentsthat bind
tothesurfaceof cellsandattack fromtheouts deand cause
unwantedeffects. Thesemoleculesaresmall bitsof protein,
only 10aminoacidlong. By contrast, antibodiesusedto
deliver radiationcanbeover onethousandaminoacidlong.

Scientistsattached radi oactivephosphorousP32to
these peptidesto test how well their peptidesworked.
They designed and tested avariety of P32 peptideson
18normal and canceroushumancell samples. Themost
potent peptide, MAS, could bind to adeno carcinoma
cells150timesmorestrongly than other cell typesand
transferredinsdecellswithin2hours.

P32 al sogivesoff highenergy to peptidesthat can
penetrate5mm of humantissue. P32 abe ed peptidecan
asofindsmd | metastasesor recurrencesof colontumors.
Imagesof thebody canbetaken of thelabel ed peptides
asthey bindtothecancerouscell, revealing stray tumor
cdls

(Science Daily, Oct 10, 2007)
Tritherapy for Liver Metastases

AccordingtoaPhasell study in colorectal cancer
pati entswith non-resectabl eliver metastases, tritherapy
withfluorouracil/leucovorin,irinotecanandoxaliplatin
(FOLFIRINOX) showedahighresponserate. Therate
of hepaticresectioninpatientsinitially notresectableis
atractiveandwarrantsfurther assessment of thisregimen
in randomized studies compared to the standard
regimen.

In this study, thirty-four patients were enrolled.
Responserate before surgery was 70.6%. Twenty-eight
patientsunderwent hepati cresectionandnineachievedR
(O) resection. Therateof completeremissionafter surgery
was 79.4%. Two yearsoverdl surviva was83%. The
most frequent toxicities were neutropenia, diarrhes,
fatigueetc. Four patientswithdrew duetotoxicity andno
toxicdeathwasobserved.

(Cancer Chemother Pharmacol, Sep 28, 2007)

11




CANCER NEWS

DECEMBER 2007

CANCER CONTROL

Chemoprevention: Breast Cancer

Older womenlookingfor amedicationtohelplower
their risk of invasive breast cancer now have another
option available to them. The US Food and Drug
AdminigrationhasagpprovedthedrugEvista(raoxifene),
for reducing therisk of invasive breast cancer in post-
menopausa womenwith osteoporos sandinwomenat
highrisk for breast cancer. Itjoinstamoxifenasjustthe
second so-called chemopreventiondrugtobeapproved
for breast cancer.

Evistaisaselective estrogen receptor modul ator
(SERM) that may reduce the risk of invasive breast
cancer by blocking estrogen receptors in the breast.
Threeclinical trialsover the past 10 yearsfound that
Evistareducestherisk of invasivebreast cancer by 44
percentto 71 percent. Thedrugshouldnot betakenby
pre-menopausal women and women who are or may
become pregnant. In addition, thedrug should not be
takenwithchol estyramineor estrogens.

(UPI, Sep 14, 2007)
Exerciseand Yoga

A multicenter randomized controlledtria doneat the
University of Alberta, Canada, hasshownthat exercise
andyogacanimprovethequality of lifeinwomenwith
early stage breast cancer. Researchers found that
res stanceexerciseisbetter thanusua careforimproving
the muscle strength, lean body mass and self esteem.
Resistant exercise also provides best chemotherapy
completionrate. Researchersspecul atethat it may cause
increase in WBC which could alow chemotherapy
treatmentsto continueon schedul easexercisedoesnot
causeany lymphedemaor other adverseeffects. Aerobic
exercise canimproveaerobicfitness, self esteem and
body fat percentage.

A smilar study performedat Albert EinsteinCollege
of Medicine, Bronx, isthefirst study to evaluate the
benefitsof yogainanethnically diversepopul ation of
womenwithbreast cancer (primary Hispanicand African-
American women). Researchersdivided thewomen
intotwogroups, first group comprising thosewho had
already received chemotherapy or radiation therapy
during the study period and the otherswho had either
aready completedtreatment or didnotrequireit. Results
showedthat thosewhotook yogareportedmorephysica,

functiona andemotiond wel | beinginthegroupwhohad
aready completed their chemotherapy or radiation
therapy treatment. Y ogacan promotebetter quality of
lifeby hel pingthepatientstoconnect withothersandfed
calmer. Patientswhodid not takeyoga, reportedadrop
in social well being scores compared with those who
tookit.

(Journal of Clinical Oncology, Sep 4, 2007)
Pomegranate Juicefor Prostate Cancer

Pomegranatej uiceisrichinphytochemicas substances
that have been shown in laboratory studies to inhibit
cancer growthandspread. Researchersareexploringthe
potentia of pomegranatejuicetod ow or reverseincreasing
prostate specific antigen (PSA) levelsin menwho have
undergonetreatmentforlocaizedprostatecancer.

For localized prostate cancer (cancer confined to
theprogtategland), surgery andradiotherapy arecommon
treatments. Duringfollow up, anincreasein PSA level
may be an early indicator that prostate cancer has
returned. Currently, thereisno standardtreatment for
recurrent prostate cancer detected by an increase in
PSA leve only. InaPhasell trial, daily consumption of
pomegranatej ui ceresultedinasignificantlengthening of
PSA doublingtimeanddiseasedtabilization. Researchers
hopetoverify thoseresultsinaPhasel |, double-blinded
placebo-controlled study.

(NCI Cancer Bulletin, Sep 25, 2007)
Traffic Emissionsand Breast Cancer Risk

Breast cancer is a mgor cause of morbidity and
mortality. Inadditiontotheestablishedrisk factors, ithas
beenhypothes zedthat environmentd exposuremay aso
contributetobreast cancer. Trafficemissonsarethemgor
sourceof arpollutioninurbanareasandthey containmany
potentiad carcinogens eg. polycydicaromatichydrocarbons
andbenzenes. Studieshavefoundthat exposuretotraffic
emissons may be associated with an increased risk of
tota childhood cancer andchildhoodleukemia

TheWesternNew Y ork Exposureand Breast Cancer
(WEB) study examinedthebreast cancer riskinrelation
to exposure to air pollution from traffic emissions
throughoutlife. Thefindingsaddtotheaccumulating
evidencethat early lifeexposuresimpact breast cancer
risk and provideindication of potential importance of
trafficemissionsinrisk of breast cancer.

(Cancer Causes Control, Nov 2007)
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CHRISTUS STEHLIN FOUNDATION
I ntroduction

TheChristus StehlinFoundation at Houston, Texas,
USA for Cancer Researchwasestablished by Surgical
Oncologigt, DrJohn SStehlin in 1969withaspecificand
urgent mission to find and devel op themost effective
treatmentsfor cancer today intheshortest periodof time.

Duringthepast 31years, theChristus Stehlin Foundation
for Cancer Research and the Stehlin and delpolyi
Oncology Clinichavepioneeredsomenotablefirsswhich
haveestablishedther reputationinternationa ly for their
pioneering cancer researchandtrestmen.

Someof their accomplishmentsinclude:

Partial Mastectomy for Breast Cancer: Christus
StehlinFoundationsurgeonsin1970wereamongthefirst
inNorthAmeri catorecommendbreast conservingtreatment
on sdlected cancer patientswithacombination of partial
mastectomy (lumpectomy) followed by radiotherapy. A
25-year study of breast cancer patientsshowedthat theless
radical procedureofferedequa survival rates, withoutthe
mutilationandseverepsychol ogica consegquencesof breast
removal.

Research Limited to Investigations with Human
Cancers: Unlikethevast maority of cancer research
conductedontumorsarisinginlaboratory animals, all
laboratory work of the Foundation is conducted on
cancersremovedfromthepatients.

Development and Use of the Nude Mouse: The
Foundeationpioneeredthedeve opmentanduseof thenude
mouseincancer research, establishingthat if ananticancer
drugworksagainstahumantumor implantedinthenude
mouse, foramgjority of timethedrugwill a sobeeffective
intrestingthepatientfromwhomthetumor wasremoved.

Effects of Heat on Cancer: The Foundation
researchers were the first to demondtrate the selective
sengtivity of thecancer cdllstoheat. Therinitid work was
publishedin1973. Asaresult of thisresearch, numerous
indtitutionsthroughout theworl darenowinvestigetingthe
effectsof heat oncancer.

HyperthermicPerfusion: Thephysiciansherewere
thefirsttocombinehesat and chemotherapy (hyperthermic
perfusion) for thetreatment of patientswith advanced

melanomasof thearmsand|egs, essentid ly eiminating
theneedfor amputationanddramatically improvingthe
survival ratesby 300%.

Psychol ogical Needs. TheFoundationwasamong
thefirst torecogni zetheimportanceof addressingthe
psychol ogical needsof cancer patients. It establisheda
“LivingRoom” in1980asameeting placefor hope, faith,
laughter andlovewherepatientscouldfindrelief from
thehospital atmosphere. The® LivingRoom” quickly
becameaprototypefor cancer treatment centersaround
theworld.

Liver Cancer Sudies: TheFoundationconducted
oneof thelargest studiesof liver cancer ever reported by
asingleinstitutioninthemedical literature. Thestudy,
publishedin The Annalsof Surgeryin 1988 involved
414 patients.

Regional Intra-Arterial Chemotherapy: The
physiciansin the Foundation were the leadersin the
development of regional intra-arterial infusion
chemotherapy,inwhichlargeconcentrationsof anticancer
drugscanbedelivereddirectly tothespecificorgansor
areas of thebody affected by cancer.

Camptothecin: The Foundation isrecognized as
oneof theinternational |eadersinthedevel opment and
clinical (human) studiesof anew family of anticancer
drugs, the Camptothecins. 9-NitroCamptothecin,
developedattheirresearchfacility,isnowinclinica trids
at approximately 150 cancer institutions across the
United States. Thedrug hasgenerated muchexcitement
inthemedical community.

Anadditiona advantageof theCamptothecinfamily
of drugsisthat they canbegivenorally onanoutpatient
basis, which should trandate ultimately to be aless
expens veformof administering anticancer therapy, as
contrasted with those drugs that have to be given
intravenously either in a hospital or physician’s
office.Camptothecinscanbeenvisionedastheultimate
anticancer drugswhenfully devel oped.

Futur e Per spectives

TheChristusStehlin Foundationfor Cancer Research
haswitnessednot only life-savingtreatmentsandresearch
for patientswith cancer, but theemergenceof aunique
working philosophy that hasset themapart from other
cancer centersintheworld. Ithasearned aninternational
reputation for its pioneering treatment and research
programsinthefight against cancer.
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CLINICAL TRIALS

Gardasil in PrecancerousL esions

Resultspresented at thel nterscience Conferenceon
Antimicrobial Agents and Chemotherapy from a
supportive analysis of two large Phase 3 studiesin a
generdly human papillomavirus(HPV) naivepopul ation
have shown that the four type (6,11,16,18) cervica
cancer vaccineGardasi| protected against pre-cancerous
cervical lesons[Cervica Intragpithelia Neoplasia(CIN)
2/3, AdenocarcinomalnSitu (Al S)] caused by tenother
cancer causingHPV types, inadditiontothevirustypes
directly targeted by thevaccine.

Duringameanfollow-upof threeyearsafter thestart
of vaccination, Gardasil® prevented 38% of
precancerouslesions(CIN 2/3, AlS) caused by theten
HPV types 31/33/35/39/45/51/52/56/58/59 which
producearound 16% of cervical cancer in Europeand
up to 22% around theworld.

Gardas|® provideswider rangingandearlier benefits
than the prevention of cervical cancer alone. It helps
preventcervical lesions, vulvar lesionsandgenital warts
which occur much faster than cervical cancer, often
withinafew monthsafter exposuretothevirus. Gardas|®
hasdemonstrated upto 100%efficacy against theseand
across-protectiveefficacy of 38%against tenadditiona
cancer causingtypesisasignificant extrabenefit.

(Medical News Today, Sep 20, 2007)
Multiple Myeloma

Theinterimanalysisresult of thelarge, international
Phaselll VISTA (1) clinical trial inpatientswithnewly
diagnosed multiplemyelomashowedthat thetherapy of
VEL CADE (Bortezomib), mel phal anand prednisone
(VMP) demonstrated ahighly statistically significant
improvement in all efficacy measures, including
timetodisease progression, completeremissionrate,
progressionfreesurvival andoverall survival, compared
tomel phalanand prednisone(MP) aone.

TheseresultspositionVEL CADE basedtherapy as
anew standard of care for newly diagnosed multiple
myelomapatients. Thetrial randomized 682 patients
withnewly diagnosed multiplemyeloma, indligiblefor
stemcell transplantation, toreceiveeither VMPor MP,
arecognized standard of careinthistreatment setting.

Patients were enrolled at 151 clinical tria sites in
22 countries. Side effects of the VELCADE based
therapy weremanageable.

(Millennium Pharma. Inc, Sep 18, 2007)
Red Blood Cell Booster

In cancer patients with chemotherapy induced
anemia, useof redblood cell boosterssuchasAranesp
(darbepoetinalfa), hasbeen showntodecreasetheneed
for blood transfusion, which has associated risks of
infection, rejectionandincreasedmedical costs. Because
of theadverse health effectsreportedin somestudies,
theFDA advisesphysiciansto usethelowest possible
dose to avoid transfusions and to use red blood cell
boostersonly asindicated.

Toprovideadditiona information about theeffects
of Aranespamong patientswith chemotherapy induced
anaemia, combinedanalysisof six clinical tria sshowed
that Aranespreducedthelikelihoodof bloodtransfusion
without adversely affecting survival or risk of cancer
progression. These results were presented at the
European Cancer Conference(ECCO 14) on September
23-27,2007 in Barcelona, Spain.

(ECCO-14 Abstract, Sep 23-27,2007)
ResponsetoPanitumumab

A study of patientswithprevioudy treated metastatic
colorectal cancer, treated with Vectibix TM
(Panitumumak) benefited only thosepatientswithtumors
that lacked mutations in a gene known as KRAS.
Vectibix isanew targeted therapy which targets the
epidermal growthfactor receptor (EGFR) and destroys
cancer cellsdirectly whilesparingthehedl thy cellsfrom
the side effects of treatment. Cancers that contain
mutated forms of the KRA S gene may not respond to
anti-EGFRtreatmentssuchasV ectibix.

ResearchersevaluatedinformationfromaPhasel |
clinicd trid toassesstheK RA Smutationsandresponse
to Panitumumab in patients with previoudly treated
metastatic colorectal cancer to treatment with either
Panitumumab plusbest supportivecareor best supportive
care alone. The results showed that Panitumumab
appearstobeeffectiveonly among patientswithcancers
thatlack KRA Smutations. Assessment of KRASstatus
may hel pidentify thosepatientswhoaremost likely to
respondto Panitumumab.

(UFSCC, Oct 9, 2007)
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WATCH-OUT

Key Patentsfor Cancer Testing

Epigenomics, acancer molecul ar diagnosticcompany
headquarteredinBerlin, Germany, announcedonOctober
8,2007 that their coretechnology Heavy Methyl® for
the sensitive detection of methylated DNA, hasbeen
granted Europe patent (No. 370691) and US patent
( No.7,229,759). Thecompany usedthistechnology
for detecting DNA methylationbiomarkersfor theearly
detectionof cancer. Thesebiomarkers, whenmeasured
inbody fluidssuch asblood plasmaor urine, formthe
basisfor cancer screening tests. The most advanced
productisabloodtestfor theearly detection of col orectal
cancer based on the DNA methylation biomarker

Septin9.

TheHeavy Methyl® technology isideally suitedfor
detectingthecirculating, tumor derived DNA inbody
fluidsusingtumor specificmethylation“finger prints’ as
biomarkers. Epigenomics’ patent portfolio of DNA
methylation comprisesmorethan 190 patent families
(granted patentsand patent applications).

(Epigenomics AG, Oct 8, 2007)
NeutropeniaPrevention

Neutropeniaisashortageof neutrophilsintheblood
and a toxic condition that often occurs during
chemoatherapy. Optimatal_td, aninterdisciplinary science-
based company, i sdevel oping computerized tool sfor
navigatingdrug devel opmenttowardsbetter drugsfaster.
It hasbeen granted aUS patent No. 7, 266, 483 for a
systemand method that model sgranul opoiesisandcan
optimize drug therapiesin order to reduce or prevent
neutropenia.

The nove technology comprises a computerized
bios mulationsystemandacomputerimplementedmethod
foroptimizingdrugtherapiesthat affect neutropenia. This
technology can predict theimpact of drug regimenson
neutrophil level sinthebl oodandcanbeappliedtooptimize
thedevel opment of new drugthergpies(bothmonotherapy
andcombinaionthergpy),soastodleviatetharmyeotoxiaty;,
tooptimizethedevel opment of supportivedrugtreatment;
andtorepurposetheexidingdrugswhoseuseor deve opment
has been limited or discontinued because of toxic side
effects

(Biocompare News, Sep 12, 2007)

New Targeted Drug

Helix Biopharma Corp, a biopharmaceutical
company speciaizinginthefield of cancer therapy, has
been issued its second DOS 47 patent (US Patent #
7,264,800) by the United States Patent & Trademark
Office. Thepatent describesamethod and composition
for combiningtargeted DOS47 therapeuticswithweakly
basic chemotherapeutic drugs in adjunct treatment
applications. DOS47therapy isdesignedto counteract
tumor acidity. Tumor acidity isaproperty that otherwise
makesitdifficultforweakly basicchemotherapeuticsto
penetratethecancer cellsandfunctioneffectively.

Helix’s first DOS 47 based cancer therapeutics
L-DOS 47 specifically targets lung adenocarcinoma
adoneandsynergisticaly with sdected chemotherapeutic
compounds. L-DOS47 combinesHelix’ sproprietary
DOS47new drugcandidatewithahighly specificsaingle
domainantibody, toformapotential new targeteddrug
product for thetreatment of adenocarcinomaof thelung,
themaost commonformof cancer intheworldtoday.

(Helix Biopharma Corp., Sep 17, 2007)
Novel Targetsin Cancer

MorrisDavidW (US) andMaandroMarcS(US)
havebeen granted US patent No 2007218071 entitled
‘Novel Therapeutic Targetsin Cancer’, published on
September 20, 2007.

Highthroughput anaysi sof expressionof hundreds
or thousands of genes can help in the analysis of
differential geneexpressionovertimebetweentissues
anddiseasestates. Theobject of thepresentinventionis
toprovidepolynucleotideand pol ypepti de sequences
involvedincancer, inparticular inoncogenesis. The
present inventionrelatesto novel sequencesfor usein
detection, diagnosisandtreatment of cancers, especidly
lymphomas. Theinventionprovidescancer-associated
(CA) polynucleotide sequences whose expressionis
associ atedwith cancer and CA polypeptidesassociated
with cancer that are present on the cell surface and
present novel therapeutic targetsagainst cancer. The
inventionprovidesdiagnosticcompositionsand methods
for thedetection of cancer and providesmonoclonal and
polyclonal antibodiesspecificfor the CA polypeptides.
The invention also provides diagnostic tools and
therapeutic compositionsand methodsfor screening,
preventionandtreatment of cancer.

(esp@cenet database, Oct 8, 2007)
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GLOBE SCAN

Biomarker for Liver Cancer

Researchers at the Chinese University of Hong
K ong havedevel oped anew blood screeningtechnique
todetectearly stageliver cancer that couldhelpmillions.
Hepatocellular carcinoma(HCC) isoneof thedeadliest
formsof cancer. Ultrasoundand CT scanareexpensive
for effective mass screening. Screening for
alphafetoprotein in blood would missmany potential
patients, because the proteinis present in 70% of the
HCC patients.

To diagnose HCC patients, RASSF1A isagood
candidate. Thisisatumor suppressing genebutitis
foundtobepresentinanalteredform, bothinHCCand
HBYV patients. IntheHCC and HBV tumor cells, this
geneishypermethylated dueto cancer rel ated processes
that add methy| groupsto portionsof DNA withinthe
gene. Duetothisalteration, RASSF1A isunabletostop
thecell sfrombecoming cancerous. Hypermethylated
RA SSF1A would makeauseful biomarker for HCC.

Chanetd haveinvented atechnique”Methylation-
sensitive enzyme-mediated real time PCR” which
combinesreal time PCR with an enzyme that breaks
unmethylated DNA apart, so that altered methylated
DNA canbeseparatedandquantifiedinavery sensitive
way. Refinedtechniqueof detecting hypermethylated
RASSF1A offers hope to have afunctioning test for
hepatocellular carcinoma.

(China: Medical News Today, Sep 21, 2007)
Circulating Tumor Cells

A groupof scientistsfromtheUniversity of Munich,
Germany, haveshownthat they can detect circulating
tumor cells(CTC)inbloodbeforeandafter chemotherapy
treatment. The scientiststhink that the persistence of
CTCs after chemotherapy treatment is likely to be
predictiveof thelikelihood of recurrenceof cancer in
patients. They would analyzethe prognostic value of
CTCsin the blood of breast cancer patients. If this
provestobethecase, itwould openthedoortoasimple
way of monitoringthelikely outcomeof chemotherapy
aswell asenabling the scientiststo target treatments
moreprecisaly.

Previous work on the detection of CTCsin bone
marrow hasal so been shownto havepredictivevalue,

but bonemarrowisnoteasily accessible. Itisvery much
simpler and more patient friendly to take the blood
samplesforanalyss.

(Germany: ECCO Press Release, Sep 25, 2007)
Cancer Prevention Strategies

During the National Cancer Research Institute
Conference held from September 30 to October 3in
Birmingham, UK, scientists discussed cancer
prevention strategi es, whichwoul d combinemaximum
benefitwithminimums deeffectsfor society that could
only beachievedwithfocusedresearchandwell designed
collaborativeclinical trias.

Cancer incidenceisincreas ngandthecost of caring
for patientswith established malignanciesis causing
major strainsfor al healthcaresystems. Many lifestyle
changesand putativechemopreventiveagentshavebeen
identified ashavingthepotential tomodify cancer risk.
Thereisanurgent needtoidentify surrogatebiomarkers
which could help to predict efficacy. Theincreasing
understanding of thebiol ogica changesassociatedwith
carcinogenesishaveledto the devel opment of cancer
strategiesbased ontheuseof targeted agentstodelay or
prevent thedevel opment of malignancy.

(UK: NCRI UK, Oct 2, 2007)
New DrugParadigm

A collaborativeeffort betweenthelaboratoriesof
Kent StateUniversity, SummaHeath Systemand I C—
Medtechnc, hasculminatedintwo patent applications
for drugsthat show promisefor treating cancer, herpes
and other diseases, based on the pharmacologic
propertiesof liquidcrystals. Thegroupfiled applications
for aliquid crystal pharmaceutical (L CP)-based anti-
tumor drug calledtol ecineand another for aformulation
that combinesTolecineandanother LCPcaled Apatone.
Already, apatone hasbeen granted orphan drug status
by theFDA (August 2007) for thetreatment of metastatic,
or locally advancedinoperabl ebladder cancer.

L CPs are an untapped frontier from which many
new, excitingtreatmentsarenow emerging. Unlikeother
chemotherapeutic drugs, Tolecineand Apatone have
low toxicity and do not target dividing cells. They
providenew hopeinthebattleagainst cancer and other
diseasesinthenextfewyears.

(US: Kent State University, Sep 6, 2007)
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ACTIVITIES OF RGCI&RC

Helical Tomother apy

A team from Tomotherapy Incorporated USA
deliveredapresentationon” Tomotherapy and IGRT”
on October 1, 2007 in the Conference Hall, Rajiv
Gandhi Cancer Institute & Research Centre
(RGCI&RC), Dehi. It was attended by Dr. K.V.
Swaminathan, Chairman, Mr. K K Mehta, Hony
Secretary, Senior Consultants, Medical Physicistsand
Doctors of Radiation Oncology Department of
RGCI&RC.

Professor Negi, Chief Medical Physicist,
RGCI&RC, welcomed Dr Gustavo Olivera, Vice
President of Research, Mr Sandeep Jaswani and other
members of the team. Prof Negi stated that Helical
Tomotherapy representsthenext generation of cutting
edgeradiationtherapy technology. Thetechniqueisa
hybridbetweenalinear accel erator andahelical million
volt CT scanner designedfor thepurposeof delivering
highly conformal intensity-modul ated radiationtherapy
(IMRT). Dr Gustavo Oliveradiscussedthepresent and
future aspects of this technology and Mr Jaswani
presentedtheplanningand physi csaspectsaswell asthe
benefitsof thetechnology.

Concept and System

Image-guided IMRT is a revolutionary concept
whose clinical implementation is rapidly evolving.
Tomotherapy Research Centre of the University of
Wisconsin, Madison, Wisconsin USA hasdevel oped
helica tomography asaninnovativesol utiontoovercome
someof thelimitationsof other IMRT systems.

Thetomotherapy system uses hundreds of pencil
beamsof radiation spirally rotating around thetumor,
focusingitfromall directions. Usingthesedynamicaly
rotating beamlets, eachvaryinginintensity, oncologists
cannow ddliver rediationwithun-precedentedprecision.
Thehighdoseregionof radiation cannow beshaped to
fittheexact shapeof each patient'stumor. It canadjust
for day to day change of the patient’s position and
internal motion of the target to further improve the
precisionof trestmentdelivery.

Theimagingcapacity conferredby theCT component
allowstargetedregionstobevisualized prior to, during
and immediately after each treatment. Theintrinsic

capability of helical tomotherapy for megavoltageCT
(MVCT) imagingfor IMRT imageguidancehasbeen
optimized. TheMV CT imagessupplant theport-films
used in conventional radiotherapy, providing
unprecedentedanatomical detalls. Image-guidancethrough
MVCT dlows the development and refinement of the
concept of “ adaptiveradiotherapy” , thereconstructionof
theactud daily ddlivereddoseaccompaniedby prescription
and ddivery adjustments when appropriate. Another
uniquefeatureisthat helica tomotherapy gppearscapable
of furtherimprovement over 3-dimensional conformal
radiationtherapy andnon-helical IMRT inthespecific
avoidanceof critical normal structuresi.e. “conformal
avoidance,” thecounterpartof conformd radiationtherapy.
Theseadvancesimprovenormd tissuesparingandpermit
doserecongructionandverification, alowingsignificant
biological effectivedoseescd ation, biological findings, can
betrand atedintodteredfractionationschemes.

Thetomotherapy systemhasbroad applicability to
many formsof cancersof variableshapesandsizes. The
team presented exampl esof casesof treatment of tumors
of head & neck, breast, prostate, brain, lung, oesophagus,
rectum, anal canal, etc. Various examplesof highly
complex treatment plans, such asthoseinvolvingtotal
lymphaticirradiation, total marrow irradiation, multiple
brainmetastasis, total scalpirradiation, bilateral breast/
chestwall irradiation werealso presented. It aso has
useful applications in pediatric tumors due to better
gparing of thenormal organswhicharemoresensitiveto
radiationthaninadults. It cantreat wholecraniospinal
axisin continuity duetoitslargefiedl dszeandhelica dose
ddivery. Itwasemphas zedthat tomotherapy aleviates
theneed for multiplefieldsthereby avoiding errorsin
dosimetry at the field junctions. It alows for faster
treatment delivery with greater accuracy than the other
currently avail ableconformd radiationthergpy techniques.
Thefeasbility of organmotionrd atedtomothergpy ddivery
wasa sodiscussed.

This cutting edge radiation therapy technology
becamefunctional in 2003. At present, thereare 150
clinical systemsoperationa acrosstheworld,including
USA, EuropeandAsia Pacific. Inindia, TataMemorid
Hospital hasrecently installed atomotherapy facility.
Tomotherapy Inc, inpartnershipwithitsdistributorsin
India, has set up afacility for maintenance services,
troubleshooting and sparepartsin Bangal oreand plans
to set up various support and maintenance centres
acrossthecountry.
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Home Cancer Care Meet

Rajiv Gandhi Cancer Institute & Research
Centre' s(RGCI&RC) HomeCareteamorganizedits
fourth get-together for thefamiliesof cancer patients
on October 6, 2007. It wasaimed to afford them an
opportunity or aplatformwherethey could express
themselves emotionally and also share their
experiencesand concernswitheach other. Thisget-
together wasvery successful inbringingthemcloseto
eachother.

RGClI& RC started the Home Cancer Care
Servicefortheterminallyill patientsin October 1997.
As part of the programme, aphysician, anurseand
aclinical psychologistvisittheterminalyill patientsat
their respective homes and provide them medical,
nursingand psychol ogical support at regular intervals
alongwithfreemedicinesand nutrients.

Themainobjectivesof theget-together were:

1. To introduce face-to-face al the families who
arelwerefacingsmilar crissincaringtheir patientsat
home.

2. Toprovidethemaplacewhere’ cancer’ andpeople
sufferingfromitcandiscussitfredy witheachother
withoutany stigma.

3. Toencourageemotiona catharsisandsharefedings
amongthemsalves.

4. Toseek sourcesof support/inspiration from each
other withinthegroup.

5. Tomakeaneffort to bring out adegreeof positive
attitudeinthelivesof dl thoseattendingthemesting.

On the whol e, the get-together was successful in
mesting theabovementionedobjectives. Itwasattended
by around 30 people (23 families). Some of the old
patients, attendants were a source of psycho-socia
support for the others. All of them shared their
experiences, feelingsandemations.

The programme started with ‘Introduction of
HomeCancer CareServices by Dr Sunil K Khetrapal,
Medica Superintendent, RGCI & RC.Dr A K Chaturvedi
(Medicd Director) and Mr K K Mehta(Hon'y Secretary)
alsoaddressedthegathering.

Duringthesession,a2-minute* silence’ wasobserved

topay homagetothedeprted patients. It wasfollowed
by aninteractive session inwhich Dr Chaturvedi and

Mr M ehtaanswered thequestionsof theattendants. The
roleof aternativemedicineswasal sodiscussed. Oneof
theattendants(alawyer) promisedtooffer freeservices
to RGCI &RC.

Animportant suggestion in the gathering was to
conduct awarenessprogrammesabout cancer inpublic
andgovernment schoolsandalsointheuniversitiesand
colleges, asit wasthought that thestudentscould helpin
creating more awareness and aid in many ways,
i.e. blood donationandin cancer checkup camps.

All theattendantshighly appreciated the services
given by the Home Care team and expressed their
gratefulnesstowardsthem. It wassuggested that this
service should becontinued and expandedfurther. All
theparticipantswerehappy andsatisfied. They expressed
their desireto attend many more such sessionsin the
futurealso.

Dr Rajni MutngjafromHomeCancer CareService
concluded thesessionandthanked all the participants
andguestsfor their presence.

CME on ChronicMyeloid Leukemia

A one-day CME on Chronic Myeloid Leukemia
(CML)wasorganized by Rajiv Gandhi Cancer | nstitute
& Research Centrea ongwith Associationof Physicians
of India, Delhi Chapter on October 7, 2007 at India
International Centre, Delhi. ThisCM Ewasattended by
morethan100general physicians, budding oncologists
and oncology speciaistsof thecity.

Therewerethreebrainstormingsessions, covering
almost every aspect of diagnosis and the day to day
management issuesof CML. Theinitial introduction
about CML was given by Dr Vinod Raina, Prof and
Head of Medical Oncology, AIIMS; DrVamrshRaina
fromApolloHospital coveredthediagnosticaspectsof
CML.DrRgat Kumar of AlIM Sdealtwiththegenera
aspectsof treatment with wonder drug Imatinib. The
role of newer tyrosine kinasesin CML was touched
uponby Dr ShyamAgarwal fromGangaRamHospital.
Dr LalitKumarfromAllM Sexplainedtheroleof bone
marrow transplantationinCML inthelmatinibera.

Thebrain storming seessionswerefollowed by a
panel discuss ononthemanagementdifficultiesinCML.
Pandistsincluded DrVeluNair, Dr DineshBhurani, Dr
Dharma Chaudhari & Dr Jyoti Kotwal. Sessionwas
moderatedby DrVineet Tawar. All attendeesactively
participatedinthepanel discussion.
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