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Editorial

This is the second issue of the Cancer News and another step in the war on the dreaded killer Cancer. The magjor |

burden of cancer is placed on the older population. Elderly cancer patients are under-presented in cancer services
utilization and clinical research in India. National data on provider’s knowledge, attitude and approach with regard to |
elderly cancer patients is sparse and urgently needs strengthening to address the needs of this vulnerable and growing
population. With this theme in mind the Special Feature in this issue of the Cancer News highlights the problem of
cancer in the elderly.

Proteomics in Diagnostics described under ‘Perspective’ explains how it can accelerate the progress towards

novel diagnostic and predictive tools to track early disease and tailor treatments to specific patients.

In addition, it has aso touched upon some important features such as ‘Watch-Out’ and ‘Globa Scan’. Lpath Inc’'s

recently patented anticancer drug 'Sphingomab’ may represent the next generation of anti-angiogenesis based
therapeutics. Identification of the composition of human telomerase — an enzyme integral to 85% of all cancers, is a |
breakthrough discovery which would speed up the process of delivering successful treatment.

RGCON-2007, the 6" International Conference on ‘Cervical Cancer — Current Managements and Future |

Cancer News, a bimonthly publication, is a new initiative of the Rgjiv Gandhi Cancer Institute & Research Centre.
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It would focus on research in the field of cancer and modern trends for its early detection, prevention and trestment.
It is aimed at sensitizing and benefiting targeted groups of people like researchers, clinicians, academicians, students,
etc. It will disseminate the latest global advancements on cancer, nationally and internationally. We welcome your
views and suggestions which would greatly help us improve its contents and coverage and win the fight against cancer.
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Directions covered most of the aspects related to the prevention, screening and early detection of cervical cancer |
so important for women of developing countries like India. A specia report on the conference has also been
incorporated in this issue.
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SPECIAL FEATURE

CANCER IN THE ELDERLY
Introduction

Cancer isadisease of the aging, and aging of the
population has been a major factor in the increased
incidence of cancer during the last five decades.
AccordingtoLodo-vico Balducci of USA, 50%of al
malignanciesoccur inthe12%of thepupul ationaged 65
and above. By theyear 2030, when the elderliesare
expectedtorepresent 20% of theentireUSpopul ation,
70%of al malignancieswill occur after theageof 65.

Cancerriskincreaseswithageasaresult of cumulaive
genetic, molecularandbiol ogica changes Inmog affluent
nations, great progressinthepreventionandtreatment of
Infectiousand childhood diseaseshasledtoincreasein
thelongevity, but suchgainshavecomewithanincrease
inthenumber of peoplewith cancer. Thegreatest burden
of cancer occursinmenandwomenaged 60 yearsand
older, apopul ationthat suffersexcessmorbidity, reduced
quality of lifeand economic disparity dueto chronic
disease.

Until recently, cancer intheelderly receivedlittle
attention. Shifting demographics, major advancesin
medical treatment andimproved heathandlongevity in
personspast middleagehaveledtoagradual transition
fromapalliativeapproachtodiseasemanagement, toan
emphasisoncurativetreatment. Moreover, prevention
andrisk reductionfor many cancersisnowfeasible. The
awarenessof theburden of cancer amongeldershasled
to increased research and support care. New trials
focussingonthee derly, whichincludedetailedfunctiona
and quality of life assessments, are now in progress.
Datafrom clinical trials is mandatory for providing
optimal caretotheel derly withcancer, andfor factoring
in the effects of comorbidity and loss of function on
cancer treatment. Thustreatment and management of
cancer intheel derly addressesmaj or and fundamental
issuesand problemsencounteredindelivering cancer
caretotheelderly patients.

Treatment and accrual of elderly cancer patientsin
clinical triadsinlndiaisfar fromoptimal. Accordingto
a study conducted by Arora et a( 2006), Geriatric
oncology existsin5% centersinindia. Hea soobserved
that 75% of elderly patientsreceivesometherapy, only
50%a0f potentialy curablepatientsandsimilar percentage
of potentially incurablepatientsreceivestandard care.

50% patientsrequiremodificationintheir trestmentand
alsotwo-third of treated patientscompl etetherapy. The
barrier totreatment included poor performancestatus
(53%), advanced stage (16%0) and comorbidities(15%).
Standard of careand evidence based recommendations
for elderly patientswerefelt tobelacking by 49%and
92% of therespondentsrespectively.

Epidemiology of Cancer and Aging

Of specid interest aretheemerging epidemiol ogy of
someof themalignanciesintheelderly, changesinthe
epidemiology of lung and cervical cancer, thestageat
presentation of cancer in elderly and multiple
mdignandies.

Agedrepresentanatura monitoringsystemfor new
environmental carcinogens. Older organismscontaina
higher number of cellsinadvanced carcinogenesisthan
younger organisms and are more susceptible to the
action of environmental carcinogens. Lung canceris
becomingadiseaseof theelderly andad sotheprevalence
of moreindolentformsof lungcancerisincreasingwith
smoking cessation at middleage. Thisevolutionmay
warrant thestudy of preventionand adjuvant treatment
of lung cancer in elderly ex-smokers. Incidence of
cervical cancer decreasesafter theageof 40, therisk of
cancer rel ated deathsseemstoincreasewithage. Etiology,
pathogenesis and screening areimportant aspectsfor
this disease to be considered. Breast cancer may
become moreindolent with age, andismorelikely to
present at an advanced stagein older women. Inabout
10% of cancer patientsaged 70 and above, asecond or
evenathirdmaignancyisobserved, whichinvolvesnew
decision related bothto preventionandtreatment.

Aging and the Natural History of Cancer

Ageisamarker of underlying and only partially
definedbiologica phenomenonthat may influencecancer
behaviour. Themechanismsrespons blefor thesechanges
involveeither theneoplasticcell (theseed of cancer) or
thetumor host (thesoil wherethecancer grows). Acute
myel ogenousleukemiai smoreres stanttochemotherapy
inolder individualsdueto aseed mechanism. Breast
cancer becomes more indolent with age, due to a
combi nation of seed and soil mechani sms. Neoplasms
whose prognosis changes with age include non
Hodgkin'slymphomaand ovariancancer forwhichthe
prognosi sworsens, and non-small cell lung cancer, for
whichitmayimprove.
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Assessment of the Older Persons with Cancer

Functiond status, depression, cognitiveimpairment,
nutritional statusandinsufficient socia support haveall
been demonstrated to affect the survival of elderly
cancer patients, withrd ativerisksof deathoftenincreased
twotofour times. Themost effectiveeval uation of the
clinica importanceof functiona limitationsanddisability
isprovided by theComprehens veGeriatricAssessment
(CGA). Areas of assessment include: demographic,
hedlthfunction, cognition, emotions, nutrition, socid and
economicstatus.

A reliable assessment of co-morbidity is also
esssential in elderly cancer patients to establish the
benefitsandrisksof specificantineoplasticagentsandto
grossly estimate survival. The prognostic impact of
associated diseasesmay bedifferent accordingtotheir
Sverity.

Physiological Changes in Elderly : The fear of
exposing the elderly patients to increased toxicity,
morbidity and mortality rate can be minimized by
improving our insight at physiological aspects of
geriatrics. The progressive functional inadequacy of
physiological systemisvariableinindividuals. It has
significantimpactintheperi-operativemanagement of
cancer patients, as well as tolerance to oncological
treatmentsi.e. chemotherapy, radiotherapy, and major
curativesurgery.

Cardiovascular System: Reduced distensabilty over
stressed heart could impair coronary perfusion and
henceleadtocardiacischemia, depletionof intravascular
volume, impaired response to catecholamine and
increased myocardial relaxationtimeandthusadversaly
affect the functioning of elderly patient under stress.
Cardiac arrhythmia and conduction abnormalities
Increasewithaging.

Respiratory System: Reducedlungelasticrecoil with
increasing chest wall stiffness results in decreased
complianceandincreasedfunctiona resdua volume. As
per literature, 9-18% elderly patients suffer from
respiratory complicationsduring postoperativeperiod
after major noncardiacandthoracicsurgery.

Body Composition: Changes in body weight, total
body water, body fat distributionand musclemassmay
affect responseto drug therapy and anaestheticdrugs.
Thisalongwithdecreasedrenal clearanceaccountsfor
higher plasmal evel sof water solublenon-depolarising
musclerelaxantsintheaged.

Fluid, Electrolyte and Renal Physiology:
Hemogtaticreserve decreaseswithage. Elderly become
dehydratedandacidotic.

Liver Function: Thereisdecreaseinplasmaalbumin
concentration. Wound healinginel derly presentsamajor
clinical andeconomicproblem.

Biological Features of Cancer in the Elderly

Aging dtersthebiol ogy of cancer. Thesebiological
changesaffect therisk of cancer, tumor activity andthe
responsetotreatment. Ageplaysadifferentroleaccording
toeach specific cancer type. For several tumors, most
notably breast, prostate and lung cancer, thereisgood
evidencethat thetumorsmay bedifferent. A difference
inthegrowth patternanddoublingtime, hormond receptor
status, DNA ploidy, angiogenesis, percentageof cellsin
Sphase, p53expression, extracellular matrix proteins
expression, hasbeen noticed and confirmed.

Targeting Treatment

A decision-making processonhow besttotreat the
elderly cancer patient is quite complex; it requires a
careful evaluationof different variablesthat might affect
thefina result.

Firststep- patient age, performancestatus, activitiesof
dailyliving/instrumental activitiesof daily living, CGA.

Second step - cancer-biologic characteristic, stage,
symptomsandtherapeuticoptions.

Thirdstep- target-lifeexpectancy, quality of life.

Fourth step - Fina decision - treatment (standard,
tailored), palliativesupportivetherapies.

All specidistsconcerned, patientandfamily should
beinvolvedinthedecision-making process.

Role of Various Modalities of Treatment

Althoughtheriskfor surgeryincreasesintheelderly
with comorbidities, therearewaysto evauaterisk to
alow interventions that might potentially decrease
morbidity andmortality. Appropriatetreatmentsshould
beofferedtotheelderly until studiesareperformedthat
demongtratethat theelderly cansafely bemanagedina
different manner than younger patients. The elderly
should not bedenied adequatetreatment ssmply onthe
basisof agealone.

Radiation therapy plays an important role in the
treatment of theelderly oncol ogicpatient. Itisbelieved
thatelderliesareat highrisk for thedevel opment of acute
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andchronicradiotherapy (RT) sequelae. Infact, ageper
seshould not beused asareasontowithhold definitive
or palliativeRT. Treatment decisionshouldinstead be
based onthegenera health and performance statusof
thepatient. Novel RT approachesand techniquesare
appedlingintheederly, particularly for thoseunfitfor
extensvesurgery and/or chemothergpy. Radiationtherapy
asoofferstheelderly patient effectivepalliationwhen
cureisnot possible. Further researchisneededtodefine
clearlytheroleof RT inthisimportantandgrowinggroup
of patients.

Chemotherapy hasdemonstrated beneficia effects
in the treatment of cancer, but it has principally been
studiedinpatientsunder 65yearsage. Elderly patients
havefrequently sufferedfrommany of thetoxicities. Itis
hoped that advancesin suppportive carewill provide
Improvementsinthetoxicity tothetherapeuticratio of
chemothergpeuticdrugs. Withgppropriateadministration
and monitoring, it can be used effectively for elderly
cancer patientsinadjuvant, curativeaswell aspalliative
Sttings.

Supportive Treatment

Agingisassociatedwithaprogressivedeclineinthe
functiona reserveof multipleorgansystems, whichmay
lead to enhanced susceptibility to stress such as that
caused by cancer chemotherapy. Myelodepressionis
themost commonfatal complicationof chemotherapy.
Ma nutritioncanbeduetothemalignancy to thepatient
himself and to the cancer treatment. Anaemiais the
second most important factor affecting treatment and
prognosis of cancer patients. Fatigue is a common
symptomaffectingqudity of lifeafter pain. Cdoricintake
shouldbeat |east 5-6 meal sper day. For chemotherapy
related anaemia, erythropoi etin should besupported by
folicacidandvitaminB12adminigtration. Hematopioietic
growthfactors, suchasgranulocytecolony - stimulating
factor (G-CSF) are recommended in aprophylactic
setting during standard chemotherapy suchasCHOPor
CMF. ASCO warmly recommend broad - spectrum
cytoprotectiveagent amifostineinpreventingplatinum-
induced nephrotoxicity and mucositisin head and neck
cancer patientstreated withradiationtherapy. Amifostine
canal soaccel eratethehemopoieticrecovery.

Training in Geriatric Oncology

Increasing age is arisk factor for cancer and
cancer deaths associated with changes in tumor
biology. It generates novel and unique decisional

issues related to cancer prevention and treatment,
clinical research, including the diversity of older
patients, and the recruitment of these patientsinto
clinical trials. It requires special training in the
assessment of older individualsof thequality of their
life during treatment and, perhaps more important,
duringsurvival. Educational needsrelatedtoagingare
required. Irrespective of the most functional care
health, itisencouraging to find that theinteraction
between aging and cancer arebeinginvestigated and
asolutionfor thisproblemisbeing sought.

End-of-LifeCare

Elderly, terminallyill patientsrequireauniqueand
specialized approach to end - of - life care. A
multidisciplinary team should beassembledto care
for thesepatients, giventhemultifaceted and complex
carethey require. Specid attentiontoearly recognition
andintervention for pain and depression needs to
occur. Elderly patientsaremorevul nerabletotoxicities
of medication, and certain medications should be
avoided. Patientsandtheir physiciansneedtodiscuss
realistic treatment options in the language that is
realistic, compassionate and easy to understand.
Termindlyill patientswouldliketobecaredforinlong
term carefacilitieslike Hospice, at the end of their
lives. Patient andfamily would desiretodiscussthis
matter withtheir physician.

Conclusion

Thetime-bomb of theelderly patientssoonlikely
to represent thelargest proportion of cancer subjects,
istickingfast. Increased attentiontothisproblemhas
been seen over thelast few years, together with the
holisticaspectsthatitimplies. Largefundsareneeded
to provide them the most appropriate specific and
supportive treatment, with the two-fold target:
optimizingqudity of lifeandincreasinglifeexpectancy.
Forthcoming geneand biol ogical therapieswouldbe
appropriate for elderly cancer patients; there are
expectationsfor themtolargerly replaceconventional
chemotherapy. An integrated and targeted
multidisciplinary treatment plan is nevertheless
required for now, in keeping with the disease
complexity. Each different stage of the diseasein
each patient requirestheharmonization of diversified
experiences,with respect to cancer progression,
patient health conditionsand quality of life.
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PERSPECTIVE

PROTEOMICS IN DIAGNOSTICS
Introduction

Proteomicsinvolves thesystemicstudy of proteins
which represent the functional output of acell. They
reflect thetrue status of acell and differential protein
expression may help define heathy from diseased
status.Researchers and scientists are working on
devel opingamap of thehuman proteomethat identifies
novel proteinfamilies, proteininteractionsandsignaling
pathways. Currentresearchislookingat proteinfamilies
linkedtodiseases, including cancer, diabetesand heart
diseases.

Proteomicsisat theforefront of cancer researchand
clinical investigation. Proteomic technologiesprovide
the means to define and compare protein profilesin
normal and pathological samples, correlate protein
profiles with biological activities, define disease
mechanisms at a molecular level, establish
Interrel ationships among proteins, identify tempora
pattern of expression and define the function of
uncharacterized proteins. Asaresult, thereisintense
interest in applying proteomics to fasten a better
understanding of cancer processes, develop new
biomarkersfor diagnosis, early detection, predictionand
prognosisof cancer, i dentify tumor antigensrecogni zed
by theimmunesystem, discover new molecular targets
for accelerated devel opment andidentify markersfor
therapeuticefficacy, toxicity and patient stratification
leadingultimately tobetter management of cancer patients.

Biomarker Profiling in Cancer

Most of the functional information of cancer
associated genes reside in the proteome whichisan
exceptionaly complexbiologica syseminvolvingsevera
proteins that function through post translational
modificationsanddynamicintermolecular collisonswith
partners. Theseproteincomplexescanberegul ated by
signalsemanating fromcancer cells, their surrounding
tissuemicro-environment and/or fromthehost. Some
proteinsaresecreted and/or cleaved into the extra
cellular milieu and may represent valuable serum
biomarker for diagnostic purposes. Itisestimated that
thecancer proteomemay includeover 1.5millionproteins
as a result of post translational processing and
modifications. Such complexity clearly highlightsthe
needfor robust quantitativeprotein measurementsand
dataacquisition.

Techniques

Proteomics encompasses a broad array of
techniques. Bodily fluids (serum, urine, ascites) and
tissuesarecompl ex mixturesof proteinsthat may require
separationfor further analysis. Oneof themost common
technique, though of low-resolution, is ssimple two-
dimensional polyacrylamidege e ectrophoresis(2DE).
Mass Spectrometry (M S )isaleading technology for
highthroughput analysi sof expressedtissueor biofluid
proteins. Coupling MS with Matrix Assisted Laser
Desorptionlonization(MALDI)isonehighthroughput
method by which proteinscanbeidentified. Theuseof
tandemmassspectrometers(MS—MS) allowsamore
detail ed determination of peptidesequences. Surface
Enhanced L aser Desorption|onization (SELDI) with
TimeOf Flight Mass Spectrometry (SELDI-TOF-
MS) has increased in popularity, especidly in the
examinationof clinical samples. SELDI, likeMALDI, is
linkedtoanautomated high-throughput systemandcan
examinelow-molecul ar-weight peptidesand proteins.

Clinical Applications

i. Serum proteomics. MS and other advancing
proteomi ctechniquesarebe ngappliedtoidentify serum
protein biomakersor profilesor protein signatures of
specific diseasestatusor phenotypes.

ii. Urineproteomics. Urine provides an aternative
sourcetobloodfor thedetection of potentia biomarkers.
Urineproteomicsisanattractivetechnique becauseitis
non-invasiveandcanbecollectedeasily.

iii. Cerebro-spinal fluid(CSF) : CSFproteinincreases
withmostbraindiseases, leavingtheCSFasapossblerich
sourceof proteomicinformation. Theevauationof CSF
may provetobeussful inneuro-oncol ogy.

iv. Tumor specimen analysis: Tissue proteomics
has the potential to be a powerful new tool in the
diagnosticarmamentarium, asproteinsaretheeffectors
of themol ecul ar aberrati onsthat causecancer.

Futur e Per spectives

Current clinical and pathological markerspoorly
predict early disease development and response to
treatment. Standard diagnosticmethods, includingtissue
histopathol ogy arenow shiftingrapidly towardsmolecular
diagnosis due to the rapid progress in proteomic
ingrumentation. Thispowerful technology canidentify dl
proteins and their post translational modificationsin
diseased conditionsandhencewill grestly acceleratethe
progresstowardsnovel diagnosticand predictivetools
totrack early disease and tail or treatmentsto specific
patients.
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RESEARCH AND DEVELOPMENT

Exciting Discovery

ResearchersfromMassachusettshaveidentifieda
member of the tumor necrosis factor receptor
superfamily, TROY, which may represent both a
biomarker andtherapeutictarget for melanoma. Genetic
screening detected cDNA encoding TROY. TROY may
provide hope for areliable and sensitive melanoma
blood test and may finally become aclinical reality.
Additionally, TROY presents anexciting newtargetfor
therapy thatiscurrently missing. Theresearchersfound
that noneof the 10 normal skinbiopsiesandnoneof the
6 basal cell carcinomaspecimenshad detectable TROY
expressions, butall 45primary andmetastaticmel anoma
patient sampleswere TROY-positivewithhighlevel sof
cytoplasmicexpressionsinindividua tumor cells. Thus
identificationof TROY istruly anexcitingdiscoveryinthe
fightagainst melanoma. WithTROY, now thereisanew
target on M e anomato attack thediseasedirectly rather
thanindirectly.

(Onco Link Cancer News, Apr 5, 2007)
Inflammation Triggers Metastasis

According to the researchers, inflammation
associated withtheprogressionof tumorsplaysakey
role in the metastasis of prostate cancer. They have
shownthat proteinsproduced by inflammatory cellsare
the 'smoking gun' behind prostate cancer metastasis.
They observedthat aproteinkinasecalled kB kinasea
(IKKa) turnsdowntheexpressionof asinglegenecalled
Maspin,whichhaswd|-establishedantimetadtaticactivity
in breast and prostate cancers. They found that the
production of Maspinisrepressed by aseriesof events
triggeredby tumor inflammatory cdlls, withtheresultthat
prostatecancer cellsspread. They detectedanexcellent
inverse correlation between |KKa activation and
M aspinproduction. Theresearchershavediscovereda
sgndingpathway thetincreasedmetastasis. The pathway
is activated by aligand that binds to a receptor that
activates nuclear factor Kappa-B (RANK). RANK
ligand, produced by inflammatory cells that invade
advanced prostatetumors, triggersachainreactionin
whichlKKaisactivated, dlowingittoenter thenucleus
of thecancer cell, repressingMaspin. Interferencewith

RANK ligand production or activation, as well as
interference with IKKa activation, may offer new
therapeutic strategiesfor the prevention of metastatic
disease.

(Science Daily, Mar 19, 2007)
Mini-Molecules Up, Cancer Genes Down

New research shows that All-trans-retinoic acid
(ATRA), a gold standard drug for treating acute
promyel ocyticleukemia, turned mini moleculescalled
microRNAsupand cancer genesdownintheleukemic
cells.ATRAraisedthelevel sof miIRNA - 15b, miRNA
-16-1andlet- 7inleukemiacellswhichcoincidedwith
afall inthe activity of two important cancer causing
genes. MiRNA - 15b and miRNA - 16-1 reduced the
activity of theBcl -2 genewhichisover-activeinmany
kinds of cancers. The protein produced by this gene
blocksthenormal processof cell deathand hel pskeep
cancer cells alive long after they should have died.
MiRNA let-7 loweredtheactivity of theRasoncogene,
animportant cancer causinggene. Thefindingsshowed
thatATRA inducedtheexpressonof thesethreemiRNAS
and through them regulated genes that need to be
slencedforthecellstodifferentiate.

(Ohio Sate University, Mar 5, 2007)
To Imageand Then Destroy Cancers

The researchersscreened 2700 agentsuntil they hit
upon Velcade, targeted chemotherapy for multiple
myeloma, toinducethelyticcyclewithintheEpstein-
BarrVirus(EBV) tomakeit replicatewithinthetumor
cells expressing EBV'sthymidine kinase(EBV - TK)
enzymein the EBV. Once TK activated, aninjection
of radiolabelledchemical (FIAU) madeit easy toimage
thetumors with virusinthem, usingagammacamera.
Accordingtoresearchers, FIAU not only lightsupthe
tumors, but coulda sopotentialy kill them. Forimaging
FIAU cannotonly carry aradionuclidethat emitsalow
energy gammaphoton, but can aso be engineered to
carry therapeuticradionuclides, whicharelethal tocells
inwhichTK isactivated. Thisstrategy couldofferanovel
way of treating many cancers associated with EBV,
includingat|east four different typesof lymphomasand
nasopharyngeal andgastriccancers.

(Amer. Assoc. for Can. Res, Feb 28, 2007)
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NEW TECHNOLOGIES

Cancer-Killing Atomic Laser

Scottish scientists propose cancer-killing atomic
laser, alaser capabl e of destroying cancer cellsusing
nuclear energy. The team is optimistic that such a
technol ogy couldalow thousandsof peoplewith cancer
tobenefitfromthelatestinnovationsinmedical care. The
team would be working to produce smaller and more
cost effectivemachines, thereby dlowingagreater number
of cancer patientstobetreatedwiththismethod. Proton
therapy alows energy to be released in a short,
concentrated burst, with the protons passing through
skinandtissuebeforereleasingtheir energy tokill the
cancer cdlls. Thenewtechnol ogy will minimisetheadded
risk to patients and allow doctorsto target tumorsin
problematic places, including near thespinal cordand
behindtheeye.

(Cancer Research UK, Apr 3, 2007)
Contrast Agent Targets Breast Cancer

Scientists have developed a contrast agent that
selectively targets and highlights malignant micro-
cacificationsinthebreast, whileignoringsimilar micro-
cdcificationsfoundinbenignbreast conditions. Thenew
agentworksby bindingtomicro-cacificationsproduced
in breast cancers. Calcifications in malignant breast
tumorscontainhydroxyapatite. Thecontrast agentsare
designedusingacombinationof bisphosphonatase, with
anear-infrared fluorophore. When used with optical
tomography, doctorscanreconstruct athree-dimensiond
Imageof tissuesdeepins dethebreast, highlightingareas
wheremalignant tumorsappear. Theagent may alsobe
used during surgery to pinpoint the location of
hydroxyapatite, and therefore the breast cancer cells
themselves. When used with anon-invasiveimaging
method, thecontrast agent coul d diagnosediseasewithin
minutesand determinewherebiopsiesareneeded. This
approach may monitor womenwith densebreast tissue
or high risk women for devel oping breast cancer. For
screening, thisapproachmay supplement mammography
for catching morecancersthan mammography alone.

(American Chemical Society, Mar 26, 2007)
Immunochemical FOBT

The newer type of Fecal Occult Blood Test
(FOBT), known as an immunochemical FOBT,

performs better than older approachesto FOBT in
the detection of colorectal cancer and colorectal
polyps. According to the researchers, thistest is
morespecificthantheguai ac-basedtest asit produces
fewer false-positive results, and certain types of
immunochemical FOBT may alsobemoresensitive
(better ableto detect cancersand advanced polyps).
Inthecurrent study, researchersinlsrael compared
theresultsof aquantitativeimmunochemical FOBT
withtheresultsof colonoscopy. During col onoscopy,
cancer was identified in 17 study participants and
advanced colorectal polyps were identified in 74
study participants. Amongthestudy participantswith
cancer or advanced polyps, the immunochemical
FOBT correctly classified 67% aspositive. Among
the study participants without cancer or advanced
polyps, theimmunochemica FOBT correctly classified
91%asnegative. Thusthistest performedwell inthe
detectionof colorectal cancer and advanced colorectal
polyps. This study included many patients at
particularly highrisk of colorectal cancer. However,
itisuncertainhow thetest will performinthegeneral
population.

(Annals of Internal Medicine, Mar 8, 2007)
Rapid Assay System

Results fromamulticentric prospectivestudy of
arapid assay system for analyzing Sentinel Lymph
Node(SLN) biopsiesreport that new technology for
conducting genetic assaysmay lead to moreaccurate
intraoperative evaluation of SLNsin patientswith
breast cancer. Thesystemisbased onthe GeneX pert
Polymerase Chain Reaction (PCR) instrument, asel f
contained, single-use-catridge system devel oped by
Cepheid Inc. Thesystemisboth simpleto operate
andfast. It candeliver resultsinlessthan 30 minutes
fromthetimeasampleisdeliveredtothelab. SLN
sampleswereassayed by standard haematoxylinand
eosn(H& E) stainingandimmunohi stochemistry (IHC)
aswell aswiththe GeneX pert system. Thecompany
provided catridges for detecting 3 genetic cancer
markers. Theoverall resultswith GeneX pert closely
matchedthoseof theH& Eand IHCtesting. Results
of GeneX pert aretotally objectiveand no pathol ogi st
opinionisneededtointerpretthefindings. Overall the
GeneX pert successfully producedresultsinthe97.3%
of runs.

(Doctor’s Guide, Mar 20, 2007)
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NEW TREATMENT

Breakthrough Vaccine

Cancer Treatment Centers of America has
announced its plans to launch a new cancer vaccine
therapy that expandstreatment optionsfor thousandsof
women with advanced stage ovarian cancer. This
vaccinetherapy presentsapromising new chapter inthe
fight against thisdevastating disease.

The breakthrough treatment method uses the
patient’ sowntumor tissuesto createapati ent-specific
vaccineandiscombinedwithchemotherapy delivered
directlyintotheabdominal cavity. Ovariancancer,one
of thehardest cancersto detect intheearly stages, isa
very complex disease that is often resistant to
chemotherapy. Cancer Treatment Centersof America
will offer this new treatment to patientswhosecancer
hasrecurredafter chemotherapy.

(Biocompare, Mar 8, 2007)
Radioactive Microspheres

Microspheresthat contai naradioactivesubstance
alongwith the chemotherapy regimen FOLFOX4 (5-
fluorouracil, Eloxatin, Leucovorin) providesubstantial
anticancer activity topatientswith col orecta cancer that
hasspreadtotheliver. Radioactivemicrospheresare
small spheresthat containradioactivematerial. These
areinjectedintovascul atureof theliver, wherethey tend
togetlodgedinthevascul aturerespons blefor providing
bloodand nourishment tothecancer cells. Whilelodged
inplace, theradioactivesubstancespontaneoudly emits
radiation to the surrounding cancerous area while
minimizingradiationdosestothehed thy portionsof the
liver. The researchersconducted theclinical tria to
eval uatetheeffectivenessof radioactivemicrospheres
including Y ttrium—90 in addition to FOLFOX4 and
concludedthat withamediantimeto cancer progression
within the liver of over one time, the trial provided
Impressiveanti cancer responsesamong patientswith
inoperableliver metastasi sfromcol orectal cancer.

(UFSCC News, Mar 21, 2007)
Sunitinib for Kidney Cancer
Research has shown the efficacy of a

pharmaceutical drug knownassunitinibwhich halts
the progressof metastatickidney cancer. Sunitinib

isoneof thefew pharmaceutical drugsthat provide
clear improvements in this type of cancer. The
mechanismof functioning of sunitinibis blockingthe
generation of new bloodvessels. Tumors, inorder to
grow, need to develop blood vessels. Sunitinib
impedes their growth, blocking a factor known as
VEGF, andother similar ones, whichstimulatevascul ar
growth. Inphaselll of the research, sunitinib was
comparedwithinterferon (atypeof immunotherapy)
in 750 patientswith metastatic kidney cancer. It was
shownthat sunitinibismoreefficientin halting the
progress of the disease. Over 101 medical centers
fromall over theworldtook partinthisresearch. The
treatmentiswell tolerated though certainsideeffects
can occur, such as hypothyroidism, high blood
pressure and fatigue, which have to be taken into
consideration. Theuseof sunitinibin Spainisto be
approved shortly for thetreatment of kidney cancer
withmetastasis.

(Science Daily, Mar 2, 2007)
Tykerb—New Targeted Therapy

The Food and Drug Administration (FDA) of
USA hasapproved Tykerb (Iapatinib), anew targeted
anti-cancer treatment, to beused incombinationwith
capecitabine (Xeloda), another cancer drug, for
pati entswith advanced, metastati c breast cancer that
iISHER 2 positive(tumorsthat exhibitHER 2 protein).
The combination treatment isindicated for women
who have received prior therapy with other cancer
drugs, including an anthracycline, a taxane, and
trastuzumab (Herceptin).

Tykerb,anew molecular entity, isakinaseinhibitor
working through multiple pathwaysto deprive tumor
cellsof sgnasneededtogrow. Itisasmall molecul ethat
entersthecell andblocksthefunctionof HER 2 protein
andother proteins. Trastuzumab, amonoclona antibody,
isalargeproteinmol ecul ethat targetsthepart of theHER
2 protein on the outside of the cell. Because of this
difference in mechanism of action, Tykerb worksin
some HER 2 positive breast cancers that have been
treatedwithtrastuzumab and arenolonger benefiting.
Tykerbisavailablein tablets of 250mg. Anundivided
doseof 1250mgshouldbetakenorally oncedaily for 21
daysincombinationwith capecitabineondays1-14 of
a2l-day cycle.

(FDA News, Mar 13, 2007)
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LUNG CANCER

Navigation Guided Bronchoscopy

For small periphera lung lesions in the patients
consderedunsuitablefor straight forwardsurgery or CT
guidedtransthoracicneedleaspirationbiopsy duetoco-
morbidities, anavigation study was facilitated by an
el ectromagnetictracking systemwhich could detect a
position sensor incorporated into a flexible catheter
advancedthrough bronchoscope. Information obtained
during bronchoscopy wassuperimposed onpreviousy
acquired CT data. Divergence between CT dataand
dataobtai ned during bronchoscopy wascal cul ated by
system’s software. All target lesions but one was
reachedandtheoveral diagnosticyieldwas62.5% (25/
40). Diagnosticyieldwassignificantly affectedby CT-
to-body divergence; yieldwas77.2% when estimated
divergencewas</=4mm.

Accordingtothisstudy, € ectromagneticnavigation
guided bronchoscopy hasthepotential toimprovethe
diagnostic yield of transbronchial biopsies without
additional fluoroscopic guidanceand may beuseful in
early diagnosis of lung cancer, particularly in non —
operablepatients.

(Eur. Respir J, Mar 14, 2007)
PET-CT for Solitary Pulmonary Nodules

Oriacchio A et a from Italy evaluated fifty-six
Indeterminatesolitary pulmonary nodules(SPNs) using
anintegrationof [(18)F]-2-fluoro-2-deoxy-D-glucose
positronemissiontomography [(18) F]-FDG-PET with
contrast-enhanced Multi Detector Computed
Tomography (MDCT). Theresultsindicatethat PET/
CT dlowsaccurateandys sof anatomical/morphol ogica
andmetabolic/functiona correationsof SPN, providing
useful datafor identifyingandlocatingthedisease, for
differentiating between malignant and benignnodul es
and for establishing the aggressiveness and degree of
vascularity of pulmonary lesions. In view of the
considerable reduction in time and cost of thesingle
examinations, theauthorsbelievethat PET/CT would
gainanincreasingly dominantroleinthediagnosticand
therapeuticapproachtolung cancer.

(Radiol Med (Torino), Mar 19, 2007)

Pulmonary Radiofrequency Ablation

A study by the Brown Medical School and Rhode
Island Hospital showed that radio frequency (RF)
ablationusedtotreat early stage, inoperablelung cancer
resulted in outcomesthat were equal to or better than
those achieved through External Beam Radiotherapy
(EBRT), adecadesolddternativetothesurgica removal
of canceroustissue. Conventional EBRT involves33
treatmentsover asix-week periodand canoftenleadto
side effects. RF ablation, which uses high frequency
electric currentsto heat and destroy abnormal cells,is
performedinasingleday asanoutpatient procedure, is
minimalyinvasiveandhasfew sdeeffects.

The study showed that RF ablation produced
meaningful resultsintermsof both survival andtumor
control. Thebesttwo-year survival ratefor early-stage
lung cancer using EBRT was51 percent, comparedto
57 percent with ablation. RF ablation hel ped control
the progression of patients' tumors. Tumors3 cmsor
smaller took anaverageof 45 monthstogrow following
treatment; tumorslarger than 3 cmsprogressedin an
averageof 12 months. Asthemeansof detectingearly
stage lung cancer improves, less invasive treatment
options such as ablation replacing surgery would be
seeninfuture.

(Radiological Soc. of N. Amer, Mar 28, 2007)
Radiation Preferred Over Surgery

Accordingtoarandomized controlledtrial, afteran
initial chemotherapy treatment, radiationmay beabetter
choicethansurgery for patientswith stage 111A non-
small-cell lung cancer (NSCL C). Approximately 80%
of al lung cancers are NSCL C and of those patients
diagnosed with NSCLC, about 30% have localy
advanced stages 111A or 111B. Under thistria the
patientswerefirst giventhreecyclesof platinumbased
chemotherapy of thosewhorespondedtothetreatment,
61%o0f theinitial groupwerethenrandomly assignedto
receive either surgery or radiation. The researchers
found that surgery, compared to radiation, did not
improvesurvival after treatment with chemotherapy.
Theauthorsconcludedthat radiationwasthepreferred
treatment becauseof itslower rateof complicationsand
mortality inlungcancer patients.

(J of Nat Cancer Inst., Mar 22, 2007)
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LEUKEMIA

Diagnosis of CLL

Accordingtoupdated guiddinesformtheNational
ComprehensiveCancer Network (NCCN) for diagnosis
of ChronicLymphocyticLeukemia(CLL ), bonemarrow
biopsy islessimportant thanmol ecul ar and cytogenetic
eva uation. Instead of bonemarrow asapredictor, the
panel is looking at FISH (Fluorescence In Situ
Hybridization) statusand IgV H mutational status. The
panel feltthat bonemarrow biopsy wasnot essential for
thediagnosisof CLL. "Traditiond™ highrisk parameters
included Rai stage, lymphocytedoublingtime, Beta2
microglobulin and pattern of marrow involvement,
"modern” risk parametersincorporatemutational status
fortheZap-70 (Zeta-chain-associated protein 70K D)
protein and CD 38glycoproteina ongwith Fl SH status.
Regarding assessing mutation status, although
commercidly available, in-houseavailabilityispossble
in large academic centres. Guideline panel members
notedthat thecorrel ation of CD 38with mutationstatus
remainsunder debateand expressionof ZAP70needs
tobecarefully calibrated.

(Doctor's Guide, Mar 21, 2007)
Early Infection Tied to Leukemia

The chances of children being diagnosed with
leukemiaseemtoberel atedtothenumber of infections
they hadintheirfirstyear of life, accordingtoaresearch
from UK. The findings support the theory that "a
dysregulated immuneresponsetoinfectioninthefirst
fewmonthsof life" promotes thedevel opment of Acute
Lymphoblastic Leukemia(ALL) later in childhood.
Accordingtotheresearch, childrendiagnosedwithmost
commonleukemiaAL L hadsignificantly moreinfectious
episodesin infancy than did a comparison group of
matched" controls' withoutleukemia ChildrenwithALL
who had more than one neonatal infectious episode
tended to be diagnosed with ALL at acomparatively
youngage. Theaverageagewhen AL L wasdiagnosed
was38 monthsfor childrenwithtwo or moreepisodes
of infection in the new born period, compared to 45
monthsfor kids with only one episode or none. The
research showed that early infection is positively
associatedwithearly onsetALL.

(Reuters Health, Mar 12, 2007)

Risk of Secondary Cancers

Acutelymphoblasticleukemia(ALL) isthemost
common and curable pediatric cancer. Most of the
survivorsare cured with no evidence of diseasefor at
least 10years. Thestudy conducted by theresearchers
at St. Jude Children'sResearch Hospital showed that
survivorsof ALL haveasignificantly increasedrisk of
secondary neoplasmsdeveloping over 30 years after
leukemia treatment when compared to the generdl
population. Secondary neoplasmsarenew tumorsthat
develop after successful treatment of aninitial cancer.
The study found that most of these late-onset
secondary neoplasmsarel ow-grade, or d ow-growing,
tumorsthat arecurabl e, specifically meningiomasand
basal cell carcinomas. However, asubstantial number
weremoreaggress vetumorssuchassoft tissue sarcomas
and carcinomas. Even though they arelow gradeand
curable, they may cause significant health issues, so
medical care should not end when the survivors go
home. Tolower therisk of second cancer inthefuture,
someingtitutionsomittheuseof radi ationinthetreatment
of leukemiapatients.

(American Medical Association, Mar 21, 2007)
Treatment of Mixed Lineage L eukemia

Thepaper published by Ali Shilatifard, under the
title"The trithorax group genelittleimaginal discsin
drosophila encodes a histone H3 trimethyl - Lys4
demethylase” identifiesacellular factor that canreverse
histonetrimethylation associated withmixed lineage
leukemia (MLL). Thiswill allow theidentification of
new targetsfor the treatment of leukemia caused by
MLL trand ocations(histoneH3K 4 methyltransferase).

Littleimaginal disc(Lid) removesmethyl groups
from histoneH3K 4. A reductionof Lidresultsin
a specific genome wide increase in H3K4
trimethylation levelswithno effect on other patterns
of histonetrimethylations. AnimalswithreducedLid
levels have higher level of H3K4 trimethylation
resultinginatereddistributionof thechromo-helicase
protein, the CHD1. Theroleof MLL inavariety of
blood related cancers has been well established.
Thesefindingsgive apromising optionfor devel oping
targetedtreatmentsto combat thesetypesof leukemias.

(Science Daily, Mar 14, 2007)
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CANCER CONTROL

A Way to Slow Prostate Cancer

A component of greenteacombinedwithalow dose
of COX-2 inhibitor may act in concert to slow the
spread of human prostatecancer. Inthecurrent study by
Mukhtar'steam at theUniversity of Wisconsin, Madison,
treatment of culturedhuman prostatecancer cellswitha
COX-2 inhibitor, celecoxib or green tea extract,
polyphenal, significantly inhibited prostatecancer cell
growth, but the combination was most effective,
increasing cancer inhibition15%to028% morethanthe
additiveeffectsof thetwotherapiesalone. Celecoxib
andgreentea have a synergisticeffect, eachtriggering
celllular pathways, that when combined are more
powerful thaneither agentaone. Thisisthefirsttimea
synergismbetweentheseagentsagainst prostatecancer
cells hasbeen demonstrated. If testsin humantrials
replicate these results, we could see a powerful
combinationtherapy thatisbothsimpletoadminister and
relatively cost effective.

(Biocompare, Mar 15, 2007)
Cancer-Fighting Foods& Supplements

Researchers worldwide are discovering a
cornucopia of compounds in food and dietary
supplementsthat show promisefor preventing cance.
Researchersat Ohio StateUniversity showedthat diet
supplemented with black raspberries had a 60%
reductionintumorsof theesophagusand uptoan80%
reductionincolontumors inanimal models. Clinica
trialsarenow underway inhumans.

A compound, petrostilbene, a potent antioxidant
foundin blueberriesshowspromiseof preventingcolon
cancer. Chemicalsobtained from grape seed extract
show promiseto prevent sunlightinduced skincancer
when used as a dietary supplement. Grape seed
compounds, a group of antioxidants called
proanthocyanidinsinhibit suppressionof theimmune
system caused by ultravioletlight exposure. A dietary
component foundin mostwholegrainfoods, beans, nuts
and other high fibre items is a potent weapon for
preventing prostate cancer. The compound, inositol
hexaphosphate (IP6) sold in stores as a dietary
supplement, adds to the growing number of products
including lycopene, milk thistleextract, vitamin Eand
seleniumthat al sohaveshown promiseagainst prostate
cancer. Drinkingtwotothreeglassesof cloudy apple

juice (unfiltered) per day may help keepcoloncancer
at bay due to a potent class of antioxidants called
procyanidins. Cloudy applejuiceisricherinoxidantsup
tofour timesthan clear applejuice.

(American Chemical Society, Mar 26, 2007)
Colonoscopic Surveillance

According to researchers, colorecta cancer patients
shouldundergoroutinecol onoscopicsurvelllanceat one
year afterthar surgery andthat moreintensvesurvelllance
may be needed in patients found to have advanced
neoplasia as well as those with a prior history of
adenomatouscolonpolyps. Colorectal cancer survivors
benefitfromsurvelllancewithcol onoscopy anditappears
that theinitial surveillanceshouldbeperformedat one
year after colonresectionbecauseof thesignificant risk
of additiona cancersand polypsinthesepatients. Study
by Stephen J. Rulyak et al showed that patients who
underwent oneor morecol onexaminationsduringfollow
up hadimproved survival comparedwith patientswho
did not undergo examination. Patients with a prior
history of adenomasweremorelikely tohaveadvanced
neoplastic polypsonfollow up. Patientswithadvanced
neopl asticpolyps on theinitid survelllancecolonoscopy
werefrequently found to have advanced neoplasiaon
subsequent colonoscopies. 3.1% patientsinthestudy
group were diagnosed with second col orectal cancer.
Thisstudy provides proof of theval ueof screeningand
thelivesthat can beextended and saved.

(Medical News Today, Mar 18, 2007)
Lymphedema Prevention

Surgery toremovethelymphnodesand most of the
fat andtissueinthearmpit oftenresultedinarmswelling
called lymphedema. To prevent the arm swelling in
breast cancer patients, Klimberg of the University of
ArkansasforMedica Sciences(UAMS) hasdevel oped
a new procedure called Axillary Reverse Mapping
(ARM) procedure. The new technique evaluates the
waysinwhichfluiddrainsthroughthelymphnodesystem
inthearmthroughtheinjectionof bluedye. Thedyeis
usedtomapthedrainageof thearm. Thisdecreasesthe
chancesof unintended disruption of thelymph node
sysemduringsurgery andreducestherisk of developing
swelling inthearm. Klimbergsaidthat they werethefirst
tostudy lymphnodedrainageinthearmandtonow use
theARM procedureasstandard procedureat UAMS.

(UAMS, Mar 17, 2007)
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INSTITUTION

INSTITUTE OF CYTOLOGY
PREVENTIVE ONCOLOGY

AND

Introduction

Ingtitute of Cytology and Preventive Oncology
(ICPO)wasinitially established asCytol ogy Research
Centre(CRC)in1979by thelndian Council of Medical
Research (ICMR). ICPO cameinto existencein 1989
when CRCwaselevatedtothelevel of aninstitute. In
theyear 2006, | CPOmovedfromMaulanaAzadMedica
College Campus, New Delhi, to its new sprawling
campusat Sector 39, Noida.

| CPOwasindtitutedwiththemainaimof promoting
basi cbiologica andclinico-epidemiol ogica researchin
thefield of cancersthat aremost prevalentinlndiawith
an emphasis on their early detection, primary and
secondary prevention. The Institute carries out
multidisciplinary sudiestounderstandthenatura history,
biological behaviour and mechanism of human
carcinogenesis. It has devel oped well defined thrust
areasfor cancer researchgnceitsinception. Itistrandating
research leads from laboratories to the field through
operational research. ICPO has built up a unique
approach by amalgamating very strongbasic, clinical
and applied research, involving both clinica and
basicscientists.

Research Divisions

The major research divisions of ICPO include
Clinical Oncology, Cytopathol ogy, Molecular Genetics
and Biochemistry, Molecular Oncol ogy, |mmunol ogy
andVirology, Epidemiology andBiogtatistics, Behaviora
Oncology, Bioinformatics and Drug Designing,
Vaccinology, CdlularandMolecular Diagnostics, Human
Resource Development, and early detection and
referral services.

Thrust Areas of Research

Highquality researchwork inthefieldsof cervical
cancer, breast cancer, tobacco related cancers, oral
cancer, esophageal cancer, lung cancer, ovariancancer,
gall bladder cancer, liver cancer, prostate cancer and
other cancersarecurrently beingundertakenat | CPO.

Major Research Programmes

Cervical Cancer: The Ingtitute carries out early
detection, including visua inspectionand devel opment
of alternative strategies, management of cervical
precancerous lesions using cytomorphological and
clinical approaches, molecular markersfor thedetection
and progression of cervical cancer, role of genetic
polymorphismof GSTMI andGSTTI,HLA andcytokine
genes. TheHPV programmesof | CPO includebiological
behaviour of HPV infection, devel opment of low-cost
diagnogtictests, devel opment of HPV-DNA diagnostics
for early detection of cervical cancer, transcriptional
control of HPV infection, development of anti-HPV
therapeutics, development of HPV-DNA vaccineand
clinical eva uationof existingHPV sub-unitvaccine.

Breast Cancer: Under this programme, studies are
being carried out on screening of breast lumps by
medical and paramedi cal staff, multidisciplinary study
on breast cancer to determine risk factors, genetic
susceptibility, genemutations, prognosticfactorsincluding
hormone receptors, BRCA1l and BRCAZ2,
p53 gene mutation, methylation, expression and
transcriptionregulation.

Other Cancers: Researchprogrammesonother cancers
include roleof tobaccoand pesticidesinord, esophaged,
stomachandlung cancersinnortheast regionof India,
molecul ar epidemiol ogy, geneexpressionprofiling, role
of transcriptionfactors, NF-kB and AP-1inord cancers,
molecular investigatorsof ovarianand|liver cancers.

Highlights of Achievements

1. Establishedforthefirsttimethat HPV prevaencein
cervical cancer isthehighest (98%) andHPV 16is
thetypeexclusively high(~90%)inIndia

2. Al12-yearfollow-upstudy of 1100dysplasiacases
along with controls demonstrated that more than
70% of thoseprogressedtocarcinomawerepositive
forhighrisk HPV types16/18.

3. Womenwithhighrisk HPV and consummation of
marriageunder 18yearsincreasedtherisk of cervical
cancer by 22fold.

4. Higher the number of pregnancies greater the
chancesof HPV infectionand cervical cancer.

5. Useof urinefor thedetectionof HPV infectioninthe
uterinecervix openedupanovel approach for a
non-invasivescreening of womenwhoarelikely to
progressto cancey.

6. Discovery of smple paper smear method of dry
collection, trangportandstorageof cervica gpecimens
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for cost-effectivemassscreeningof HPV for early
detectionof cervical cancer. Patent applicationfor
this technique under US patent application
No. 10/444, 988 has been filed . It is being
commercializedwiththehelpof industry.

7. Developed cost-effective molecular methods for
screeningandtyping“highrisk” HPV's.

8. Instituteisspeedingupthemicroarray basedgene
expressionprofilingforthedevel opmentof clinicaly
vaidandcommercidly viablecusomizedgenearray
for early detection of cervical cancer andasothe
possibility of identifying the patients at risk of
aggressivedisease.

9. Anove tumor suppressor genesite(D5S4061ocus)
on chromosome #5 has been identified in
precancerousand cancerousles onsof uterine cervix.
Thiscanbeused asabiomarker for identifyingthe
high—ri sk popul ationfor devel oping precancerous
lesons.

10. Institute has initiated its vaccine program in
collaborationwithWHO, Geneva; Department of
Biotechnology, India, and private industries to
devel op vaccineagai nst Human Papillomavirusto
control cervical cancer.

11. Novel mutationinBRCA 1genehasbeendiscovered
infamilial breast cancer patientsinindia.

12. Inditutehasdevel opeds mplemagnifiedvisud device
withlight sourcefor aneasy inspectionof cervix in
thefield, Magnivisuaizer,andhasappliedfor Indian
patent. (Application No. 320/del/2000).

13. Curcumin, theactiveingredientof turmericisshown
tobeapotentinhibitor of HPV/cervical cancer—a
possiblepotential anti-cancer herbal drug. Thisis
under multicentricclinical trid withDBT funding.

14. Cancer detection camp and public awareness
programme regarding the risk factors related to
development of cervical precancer and cancer such
as at early age consummation of marriage, sexua
promiscuity, smokinghabitsandunhygienicgenital
practiceswerecarried out throughexhibitionsand
audiovisua approaches.

15. Humanresourcedevel opment throughworkshops,
in-servicetraining, MD, MS, DNB and DM and
PhD programmes, M Sc dissertation projectsand
summer traininginthefieldsof Molecular Biology,
Immunology, Pathol ogy, Clinical Cancer Research
andMolecular Medicine.

16. DiagnosticReferral Servicesfor cancer casesfrom
asmany as13government hospitals.

17.

Training manpower for early detectionof cervical
cancer throughvisual inspection.

New Initiatives

1

10.

DBT multicentric clinical tria study has been
undertaken to investigate the clearance of HPV
infectioninuterinecervixby BASANT, apolyhedra
vaginal creamand curcumin. Curcuminisapotent
anti-HPV moleculeandisunder patenting.

Comparative study of genetic, clinical and
epidemiol ogical factorsof breast cancerinrural and
urbanareasof Indiaisbeingformulated.

Development of prophylactic DNA based genetic
vaccineaganstHPV.

Assessment of preva enceof tobaccouseandimpact
of health education intervention among school
studentsisbeing pursued.

Development of regional HPV laboratory for
monitoringHPV vaccineprogrammeunder WHO's
initiativefor devel opment of aglobd HPV [aboratory
network for HPV vaccinemonitoring.

Development of Centre of Excellence in
papillomaviruses.

Understanding of molecular mechanismsof HPV
medi ated carcinogenesi sthroughmicro-array and
proteinarray technology.

Developmentof clinicsandclinica networkingwith
locd andgenerd cancer hospita sof Nationd Capital
Regionfor establishing cancer screening diagnostic
andreferrd facilities.

Devel opment of proteomicslaboratory.

In order to develop human resourcesin thefield,
School of Cytology, DiplomaCourseinCdlularand
Molecular Oncology for Medical Postgraduates
(durationlyear/ 6month), TraininginGynaeCytology
Clinical Examination, Colposcopy Training for
Medical Postgraduate Students, Management of
Precancerous Lesions, School of Behavioural
Oncology havebeeninitiated.

Conclusion

| CPO hasdevel oped specialized manpower inthe

fieldof oncology andisthustoday theNationa Referra
Centrefor Human Papillomavirus, WHO Collaborating
Centrefor Researchand TraininginCytol ogy, Member-
International Unionagainst Cancer (UICC),andWHO
Collaborating Centre for Global HPV and Vaccine
Programme.
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CLINICAL TRIALS

Combined Adjuvant Therapy

Some early-stage breast cancers are effectively
treatedwith surgery andradiationtherapy alone, while
others (particularly thosethat have spread to nearby
lymphnodes) al sorequiresystemictrestments, suchas
chemotherapy, hormonal therapy or targeted therapy.
Researcherswith the Adjuvant Breast Cancer (ABC)
trials group conducted two phaselll clinical trialsto
evaluate whether combinations of different types of
adjuvant therapy aremoreeffectivethansinglemodality
therapy. Resultsshowedthat theadditionof chemotherapy
totamoxifenfor theadjuvant treatment of early breast
cancer producesmodest but sustai nedimprovementsin
overall survival. Thesecondphaselll tria, didnot find
an overal benefit of adding ovarian suppression to
treatmentwithtamoxifen among premenopausal breast
cancer patients. Thebenefitsof each of thetreatments
evaluated arelikely tovary by estrogenreceptor status.
Womendiagnosedwith early breast cancer may talk to
their physiciansabout specific characteristicsof their
cancer and optimal approach to adjuvant hormonal
therapy, chemotherapy and/or targeted therapy.

(UFSCC, Apr 9, 2007)
Gleevec Prevents Cancear Recurrence

Preliminary resultsfromal arge, randomized, placebo
controlledbreakthroughclinical trial for patientswith
primary gastrointestinal stromal tumor (GIST) showed
that patientswhoreceivedimatinib mesylate(Gleevec)
after completeremoval of their tumor were significantly
lesslikely tohavearecurrenceof thelir cancer compared
to those who did not receive Gleevec. The standard
trestmentfor primary GI ST iscompletesurgica removal
of thetumor without additional therapy. Conventional
chemotherapy agentshavebeennotorioudyineffective
inGIST. Researchersinthemultisitestudy found that
approximately 97 percent of patients who received
Gleevec(wdll tolerated by most patientsinthestudy) one
year after surgery were alivewithout a recurrence of
their cancer comparedtoapproximately 83 percentwho
received oneyear of aplacebo. Thisstudy for thefirst
time demonstrated that targeted molecular therapy
reducestherateof recurrenceafter completeremoval of
aprimary GIST.

(NIH News, Apr 15, 2007)

Phase Il Trial for Germ Cell Tumor

A team of researchersin Genitourinary Oncology
Service, Department of Medicine, Memoria Sloan-
K ettering Cancer Center, New York, USA investigated
theroleof high-dosechemotherapy (HDCT) asfirstline
treatment in patientswith metastatic germ cell tumor
(GCT) and poor prognostic clinical features. In the
randomized phase Il trial, untreated patients with
intermediateor poor risk GCT receivedeither 4 cycles
of standard bleomycin, etoposideand cisplatin (BEP)
alone or 2 cycles of BEP followed with 2 cycles of
HDCT containingcarboplatinand then by hematopoietic
stemcell rescue(BEP+HDCT). Thestudy correlated
serum tumor markers alpha fetoprotein and human
chorionic gonadotrophinwithtreatment outcomesasa
secondary end point. Theroutineinclusonof HDCTin
firstlinetreatmentfor GCT patientswithmetastasesand
poor predi cted outcometochemotherapy didnotimprove
treatment outcome. Frequent serum marker
determinationstoestimatemarker declineduringthefirst
twocyclesof BEPchemotherapy provide aclinically
useful estimateof outcome.

(J Clin Oncal., Jan 20, 2007)
Uterine Carcisarcoma

A study was conducted by researchers at the
Gynecol ogicOncology Group (GOG), onwomenwith
arare, agressive form of uterine carcisarcoma. The
womenwhoweretreatedwiththedrugs ifosfamideand
paclitaxel lived amedian of five monthslonger than
women who were treated with ifosfamide alone. An
unusual feature of uterine carcisarcomais that they
containamix of twotypesof cancer cells. Thisphaselll
study involved 179 womenwith mixedtumorsthat had
recurred or spread beyond the uterus. Most of the
patients had surgery and some had also received
radiotherapy but none had previous chemotherapy.
Womentreatedwithifosfamidepluspaclitaxe survived
for median 13.5monthscomparedwith 8.4 monthsfor
those treated with ifosfamide alone. Tumors either
disappeared or shrank by at least half in 45% of the
pati entstreatedwiththecombinationregimen, compared
with 29% of those treated with ifosfamide aone.
Progression of diseasewasdelayedfor a medianof 5.8
monthsin the combination therapy group, compared
with 3.6 monthsintheifosfamideonly group. Although
combinationregimenprolonged patient'slives, itdidnot
curethedisease. Researchersagreethat better drugsare
neededtotreat thisdisease.

(NCI Clinical Trials, Feb 10, 2007)
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WATCH-OUT

Biomarkers in Cancer

Bacus Sarah S (US) et al have been awarded a
patent (No. US 2007059785) entitled 'Biomarkers
inCancer', publishedonMarch 15, 2007 andfiled by
Smithkline Beecham Corp(US). Thepresent invention
relatesto the use of biomarkers in the treatment of
cancer and asan aid in clinical decision making
regarding which anti-cancer therapy to usein a
particular patient. Theerb B family of type 1 receptor
tyrosinekinasesincludeserb B1, also knownasthe
epidermal growthfactor receptor (EGFR or HER1),
erb B2 (also known as Her 2), erb B3 and erb B4.
Thesereceptor tyrosinekinasesarewidely expressed
in epithelial, mesenchymal and neuronal tissues
wherethey play aroleinregulating cell proliferation,
survival and differentiation. Described under this
patent are methods of assessing whether a subject
withasolidtumor issuitablefor treatment withadual
EGFR/erb B2tyrosinekinaseinhibitors, by assessing
therelative localizationof 1ERK or PAKT in tumor
cells, and/or ng pre-treatment tumor cell levels
of Erb B2.

(European Patent Office, Mar 24, 2007)
Breakthrough Anticancer Drug

L path Inc, thecategory | eader intherapeuticagents
against bioactivelipids, announced on February 12,
2007 the issuance of US patent No. 7, 169, 390,
entitled" Compositions and M ethodsfor the Treatment
and Prevention of Cancer, Angiogenesis and
Inflammation”. Thepatent broadly rel ates tomethodsof
treatingcancer usingsphingomab, L path'sbreakthrough
anti-cancer drug candidate. The patent hel psto secure
L path'sproprietary positionwithregardto sphingomab
and other sphingosine-1-phosphate (S1P) - binding
agentsfor thetreatment of cancer. It representsamajor
milestone in the company's efforts to develop this
powerful drug candidatefor thetreatment of cancer and
other serious diseases. Sphingomab isamonoclonal
antibody against SI B, animportant bioactivelipidthat has
beenwell validated asacancer drugtarget. Sphingomab
has recently been "humanized" and isin preclinica
development. It isexpectedto beapproved by theUS
Food and Drug Administration for a phase 1 human

clinical trial by the end of 2007. Lpath believes
sphingomab may represent thenext generation of anti-
angiogenesi s-basedtherapeutics.

(Biocompare, Feb 12, 2007)
Inhibition of Cancer Development

Floyd Robert A et ad have been granted an
Australian patent (No. AU7853658), entitled
'‘ButylnitroneContai ning Compositionsfor Inhibition
of Cancer Development', on March 24, 2007. The
invention uses PBN (a pha-phenyl-tert-butylnitrone)
anditsderivativesnitrone-basedfreeradical trapswhich
significantly reducepreneopl astic nodul edevel opment
as well as inhibit hepatocellular carcinoma (HCC)
formationatvery lowlevels. AdministeringPBNinthe
drinkingwater inhibitsHCC formation. Preneoplastic
nodulegrowthin theliver issignificantly suppressedby
administering PBN, or someof itsnatural metabolites
inthediet. The effectivenessof PBNinpreventingHCC
development in the choline deficiency liver model is
cons dered duetoitsprevention of tumor devel opment
after the target cells have aready been initiated, i.e.
genetically changed intotumor cells.

(Espacenet.com, Mar 24, 2007)
Novel Method to Make Nanoparticles

Nano Med Pharmaceuticals, Inc, dedicated to
developing improved therapeutic and diagnostic
products to treat or detect cancer and other serious
diseases, announced on Jan 3, 2007 that itsfounders
Russell J. Mumper et a have been issued US patent
(No. 7,153,525) entitled "Micro-emulsions as
Precursors to Solid Nanoparticles'. The invention
covers processesand applications of nanotemplate
engineering, ananoparti clemanufacturingtechnology
used to formulatesmall molecul es, peptides, proteins,
plasmid DNA and diagnosticagents. Thenanoparticles
takeminutes, and caninvolvesimply mixingall of the
ingredients and the drug in a single vessel. These
nanoparticles, whenmanufacturedto contai nanticancer
drugs, candeliver thedrug moreeffectively to cancer
cellsthat have devel oped resistance to the drug when
administereda one. Basedonthesedata, NanoMedis
devel oping lead product which overcomes multidrug
resstanceinremissoninductiontherapyinederly Acute
MyelogenousL eukemia(AML) patients. Thisproduct
isinpreclinical devel opment. Safety and efficacy tests
areexpectedto begininearly 2008.

(Nano Med Pharmaceuticals (R), Inc., Jan 3,
2007)
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GLOBE SCAN

Telomerase | dentification

Research into cancer, anticancer treatments and
aging has advanced through the identification of the
compositionof humantelomerase, anenzymeintegral
to 85% of all cancers. Cancer researchers around the
world have studied the actual protein composition of
telomerase, believing it contains any mixture of 32
proteins. A study by Scott Cohenet al supportedby the
Cancer Council NSW and the National Health and
Medical Research Council Australia, reveals that
telomerase containsjust 2 proteins. No one had been
abletopurify telomerasebecausewithineach cell it'sa
very rare enzyme. Theidentification'switchesonalight'
for basiccdl biology and cancer research. Thisdiscovery
would speed up the process of delivering successful
trestments. Dr. Cohen developed a brilliant new
purification technique that made the telomerase
identification possible and would be a step towards
development of anti-telomerasedrugs. Thesefindings
would enhance further study of telomerase and
identificationof new anti-telomerasedrugs.

(Australia- Child' Med. Res. Inst., Mar 30, 2007)

VirusInduced Lymphoma

Researchers at the University of Helsinki have
discovered that activationof thep53pathway offers a
novel and effective treatment modality for Kaposi's
Sarcoma Herpes Virus (KSHV)-infected Primary
EffusionLymphoma(PEL ). PEL patientshavesurvival
shorter thansix monthsafter diagnosisandthereareno
currenttherapieseffectiveagainst theaggressveK SHV-
induced PEL .

The recently discovered strategy for pS3activation
targetstheinteraction of p53withitsnegativeregul ator
MDMZ2. Thisisbased onsmall molecule inhibitor of
p53-M DM 2interaction, theNutlin-3a. Mojority of the
PEL sappear tohaveanintact TP53 geneencoding p53.
The results of the study show binding of the KSHV
latency associated antigen LANA to both p53 and
MDM2and thattheM DM 2inhibitor Nutlin-3adisrupts
thep53-M DM 2-L ANA complex andsdlectively induces
massiveapoptosisin PEL cells. Thecytotoxiceffect of
Nutlin-3awasspecificfor theK SHV-infected cells.

(Finland - University of Helsinki, Mar 15, 2007)

Cancer Risk Linked to Alcohal

Ethanol in acoholic beverages is classified as
"Carcinogenictohuman (Group 1)". It causescancers
of theord cavity, pharynx, larynx, oesophagusandliver.
Theadditionof breast cancer and col orectal cancer, two
of the most common cancers worldwide, to this list
indicatesthat theburden of cancer attributabl etoal cohol
consumptionishigher thanprevioudy thought, according
to a press release of the International Agency for
Research on Cancer (IARC), the cancer research
agency of theWorldHealth Organization.

Alcohol isone of thetop 10 risksfor health. Its
consumptionishighestin Europeandisincreasingin
Asa Reativeriskincreasefor consumptionof 50g/day
for cancersof ord cavity, pharynx, larynx andoesophagus
is two to three-fold compared with the risk in non
drinkers. For liver canceritisdifficulttoquantify. For
breast cancer itis1.5 comparedtothatinnondrinkers
andfor colorecta cancer,itis1.4. Theadverseeffects
of d cohol andsmokingseemtobemultiplicative. Public
heal th action against al cohol consumption, especially
excessiveal cohol consumption, needsto bestepped up
toreduceglobal cancer burden.

(France - IARC Press Release, Mar 28, 2007)
Ovarian Cancer Biomarkers

The team of researchers from the University of
Pennsylvania theUniversity of Michigananduniversities
inGreeceandltaly, haveidentifiedmarkersuniquetothe
cellsof blood vessal srunningthrough ovariantumors.
Thefindings, whilepreliminary, couldoneday improve
screening, diagnosis, treatment and prognosisfor this
disease. They used alaser techniqueto isolate blood
vessel cellsfrom 21 ovarian tumors and four normal
ovariantissuesamples. Fromthere, they wereableto
determine which genes the vascular cells expressed.
They identified more than 70 markers in the blood
vessels of cancer tissue but not in the normal tissue.
Someof thegeneswerehighly expressed. It may bea
sign of atumor that'sableto grow blood vesselsmore
efficiently andthereforeismoreaggressive. Thismay
hel pusdowntheroadintreatment decisions. They found
that markers arespecifictotumors. If themarkersdo
provetobespecifictoovarian tumors, it could beanew
avenue to devel op drugs that would target the blood
vessel sand stranglethetumor.

(USA - Biocompare, Mar 7, 2007)
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CERVICAL CANCER
CURRENT AND FUTURE DIRECTIONS

RGCON -2007,the6™ I nternational Conference
was organized by Rajiv Gandhi Cancer Institute and
ResearchCentre, Delhi,on31*Marchand 12 April’ 2007.
Thethemeof theconferencewas" Cervical Cancer —
Current Management and Future Directions’. It
wasinaugurated by MrsSheilaDikshit, HonorableChief
Minister, Govt of NCT, Delhi. Dr T. Ramasami,
Secretary, Department of Scienceand Technol ogy, and
Prof V.S. Ramamurthy, DAE, Homi Bhabha Chair
Professor, wereguestsof honour at theinaugurd function.

In Indiaan estimated 0.8 to 1 million new cancer
patientsaredetected eachyear. Carcinomaof thecervix
congtitutes20to 25%of al cancersseenamongfemales.
1.2to 1.3laccasesof carcinomacervix arediagnosed
annuallyinindia. Globally, breast canceristheleading
cancer in women followed by cancer of the cervix.
Incidenceratesof cervical cancer aretwo-foldhigherin
less developed countries than in more developed
countries—19.1 vs 10.3 per 100,000 py.

Despitemany predisposingfactors, exact etiology
of cervical cancer is not known. Certain associated
factorsinclude low socio-economic status, smoking,
lowintakeof vitaminsandmicronutrients, multiplesexud
partners, sexual relations at young age, oral
contraceptives and Human Papilloma Virus (HPV).
HPV subtypes 16 and 18 have been established asthe
sexually transmitted virus responsible for initiating
carcinomacervix inmorethan 90% of thecasesinthe
devel oping countries suchasindia

Over 300dd egatesfromIndia, neighbouringcountries
like Nepal and China, Thailand and Malaysia, and
Europe (Austria and UK), and Canada attended the
conference. Esteemedfaculty fromUSA, Canadaand
Europeand I ndiaprovidedexpertiseinscientificsessons.
Theconferencewasattended by renowned national and
Internationa gpeskersfrom Surgica Oncology, Radiation
Oncology, Medical Oncology, Pathology and Medical
Physicstomakeit afocussed conferenceon Carcinoma
Cervixwithhighscientificcontent.

On the first day of the conference, the Harish
ChandraBajoriaMemorial Oration wasdelivered by
Dr.K.A. Dinshaw, Director, TataMemorial Hospita
(TMH), Mumbai. Shespokeon “ ThePerspective, the
Reality and the Promise—Cancer Cervix: Y ear 1979—
2006”. Dr Raman Chadha Memoria Oration was

delivered by Dr UmaDevi, Head, Deptof Gynaecologic
Oncology, Kidwai Memoria Institute of Oncology,
Bangalore, on the second day of the conference; it
covered theimportant topic of “Management of Pre-
invasiveCarcinomaCervix” . Shecovered most of the
aspects related with prevention, screening and early
detectionof cervical cancer soimportant for women of
developingcountrieslikelndia

Theconferencestartedwiththemorningsessionon
“Molecular markersandtechniquesinearly detectionof
carcinoma cervix”. Dr Magsood Siddigi's (Cancer
Foundation of India, Kolkata) paper “Issueson early
detection of carcinoma ce rvix” was read by
Dr A. Rgwanshi fromPGI, Chandigarhand thestatus
of HPV vaccinewashighlightedby Dr NeerjaBatlafrom
AlIMS, New Delhi.

Newer devel opmentsininvestigativeworkupwere
coveredinasymposium. Panelistsincluded Dr G.P.
Vashisht from Batra Hospital, New Delhi,
Dr V.KannanfromP.D. HindujaHospital, Mumbai,
Dr Supreeta Arya from TMH, Mumbai,
DrV.RangargianfromTMH, Mumbai and Dr Richard
PotterfromUniversty of Vienna Vienna. Variousaspects
of CT scan, MRI and CT-PET related to diagnostic
workup of carcinomacervix werediscussedindetail.

Dr K.A. Dinshaw of TMH advised col poscopy and
pap smear for cervical cancers as effective screening
measures. Sheal sodiscussed theuseof HPV vaccines
as an effective alternative strategy to screening
programmesfor reducingtheburden of cervical cancer
in Indiaandother devel oping countries. Acquisitionof
newer diagnosticandtreatment facilities, eva uation of
patients at joint clinics with refinement in treatment
protocol and followingestablishedclinical guidelines,
and successful screening strategies, have made a
significant impact in the cervical carcinoma
surviva outcomes.

Dr Robert Pearcey from Cross Cancer I nstitute,
Edmonton, Canada, discussed theadoption of policy
of usingradiationand chemotherapy togetherinlocally
advanced cervical cancer patients. Through
translational research, this policy has become the
standard of careinmost of theinstitutesglobally and
has led to the improvement in local control and
survival. Newer chemotherapy drugsand biol ogical
agentsarea sobeingtried andthey alsohavepromise.
However,concurrent chemoradiation is associated
withhigher risk of sideeffectsfor whichmorerefined
waysof deliveringradiationtherapy, suchaslntensity
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Snt. Sheila Dikshit,Chief Minister,Govt. of NCT, Delhi with Guests of

Honour Dr T. Ramasami,
Ex-Secretary, Department of Science and Technology and members of
Organizing Committee at the inaugural function.

Secretary and Prof V.S, Ramamurthy,

Modulated Radiation Therapy (IMRT), are
increasingly beingadoptedinclinical practice.

DrG.Kilara, Director, CurieCentreof Oncology,
Bangal ore, discussed thetreatment optionsfor patients
whoarediagnosedwith early stageof cervical cancer.
Surgery andradiationtherapy haveamostsmilar control
rates. Inyoung patients with very early stage of the
disease, newer techniquesof surgery likelaproscopic
lymphadenectomy andvaginal trachel ectomy havebeen
suggestedto preservethefertility.

Dr.H.B. Tongaonkar, Prof andHead of Uro Gynae
Oncology, TMH, Mumbai, deliberated onindications
andtechniquesof surgica management of early stageof
carcinomacervix. Dr ArunaN Kekre, Department of
Obstetric and Gynae, Christian Medical College &
Hospital, Vellore, highlighted some of the aspects
related to complications of surgery and theimpact of
newer surgica techniques.

Dr G.K. Rath, Head, Department of Radiation
Oncology, IRCH, AIIMS, New Delhi, presented a
compilation of pattern of care studies regarding the
management of carcinomacervix since1972. Overthe
last 35years, several of thesestudieshavebeen under-
taken and havecontributedtotheknowledgerelatedto
different aspectsof treatment of carcinomacervix.

Dr V. Kannan, Consultant & Head, P.D. Hinduja
Hospital,Mumbai, di scussed about thel atest techniques
of radiationtherapy like 3D-Conformal radiation and
I ntensity M odul ated Radi ation Therapy inthetreatment
of carcinoma cervix. These sophisticated techniques
deliver very preciseradiationtothetumor whilesparing
surrounding normal organslikeurinary bladder, rectum
andsmall intestines. Many institutesall over theworld
haveadopted this technique to improvetheoutcome
of thiscancer.

Dr Richard Potter, Professor at University of
Vienna, Viennaspokeabout brachytherapy which has
beenusedworld-wideover thelast decades. Significant
improvements have been achieved recently with the
introductionof sectiona imaginglikeCT-scanandMRI
scan. Introduction of CT-PET scan hasadded another
dimensionby identifyingtheportionof thetumor which
has actively multiplying tumor. It has led to the
development of “Image based brachytherapy” where
specified dose of radiation can be delivered to more
precisely identified areaof diseaseextensionwiththe
helpof MRI and CT-PET scan. It hasreduced thedose
tothesurroundingnormal organslikebladder, rectum,
sigmaandsmall bowd leadingtoreductioninmorbidity
associatedwithradiationtherapy.

Image Based Brachytherapy with the help of MRI. GTV — Gross
Tumor Volume, CTV — Clinical Target Volume

Thesedevelopmentswouldasohelpindeveloping
“Intensity Modul ated Radiation Therapy” for cervical
cancer patients. Theseentirenewer technol ogieshave
already started showing result in the form of better
control of cervical cancer withsimultaneousreductionin
treatment rel ated Side-effects.

Dr C. Kirigits, University of Vienna, Vienna
highlighted the dosimetric advantages of delivering
brachytherapy over thel ast decadesunder thevisudization
and guidance of MRI scan. It would deliver radiation
exactly at placeswherediseaseisseentobeextending
on MRI scan. It is a mgor step in “Image Based
Brachytherapy” for cancer of thecervix.

Dr NarendraPisa fromWhittingtonHospital, NHS
Trust, London, UK and Dr Neerja Batla (AIIMYS)
conducted thecol poscopy workshop covering someof
theburningissuesrelatedwithit.

Thus, thetwo-day scientificfeast covered most of
theaspectsrelated with the prevention, screeningand
early detectionof cervical cancer soimportantforwomen
of developing countrieslikelndia.
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