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Brachytherapy for CarcinomaCervix: Current Clinical Perspective', covered
under “Specia Feature’, is an emerging technique which provides major
improvementsin dose volume parameters and in clinical outcome.

MicroRNAsplay acrucial role incancer diagnosis, therapy and prevention.
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PreventiveOncology (ICMR), Noida, for reviewingthearticleon'MicroRNAs
in Cancer' which is highlighted under “ Perspective’.
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SPECIAL FEATURE

IMAGE GUIDED ADAPTIVE BRACHY-
THERAPY FOR CARCINOMA CERVIX:
CURRENT CLINICAL PERSPECTIVE

Introduction

The role of brachytherapy in the treatment of
cervical cancer has increased worldwide since its
introduction over 100 years ago and isnow essential
component in its treatment. The standard technique
cong stsof standard dosesprescribedtoafixedempirical
point (whichmay notreflect dosetotumor) andtheuse
of plainx-rayimagingfortrestmentplanning. Increaaingly,
imagingisplayingamaor roleinbrachytherapy asanaid
todecisionmakingfor theappropriatetarget location,
guidingtheplacement of applicatorsinthat locationand
for performingtreatment plansthat derivetheoptimal
radiation prescription"asconformal aspossibletothe
target”. During the last few years, three dimensional
image based treatment planning in cervical cancer
brachytherapy has been in vogue. Trandating 3D
conceptsintoclinical practiceof brachytherapy requires
knowledgeof several complex steps. anatomy, pathol ogy,
3D imaging, physics, biology, clinical experienceand
systematicapplicationof dosevolumeparametersinthe
clinical staging. In2005, recommendationsfor 3D image
based brachytherapy werepublished by Gynecol ogical-
European Group of Curietherapy & European Society
for Therapeutic Radiology and Oncology (GY N-GEC-
ESTRO) whichhavenow becomestandardandarethe
major advancement for the harmonization of Image
Guided AdaptiveBrachytherapy (IGABT).

Impact of MRI

Magneticresonanceimaging (MRI) (T2weighted)
undoubtedly providessuperior soft-tissueresolutionand
isoneof thebestimagingmodality for depictingcervical
tumor size and extent compared to ultrasound and
computedtomography (CT) scans. Thevalueof MRI in
imaging gynecol ogic malignanciesliesinitssuperior
contrastresol ution, whichenablesvisudizationof cervical
tumor sizeandvolume, distinctionof tumor fromnormal
uterusand cervix, anddefiningof parametrid andvagind
infiltrationof disease. Multiplanar scanningcapabilities,
including coronal, saggital aswell asaxial views, are
hel pful inassessingtherel ationshi p of theapplicatorsto
theinternal anatomy. MRI needsto beperformedwith

image compatible applicators. Titanium applicators
provide the optimum in both CT and MRI imaging
modalities. Moreover, they are easily sterilized, are
lightweight and have added benefit of a small
diameter tandem for easy insertion.

BasicPrinciplesApplyingfor IGABT

Inherentaimof brachytherapy imagingistoofferthe
samehighqualityimagefor al theelements: gpplicators,
potential sourceposition, grosstumor volume(GTV),
clinical target volume (CTV) and adjacent organ at
risk (OAR). Various imaging methods (CT, MRI,
PET,USG) may be needed for ‘fusion’ during the
process of treatment planning for better delineation
of GTV and OAR.

Imaging aso plays an important role at different
stepswithinthetreatment chain, suchaspre-planning,
during application, treatment planning and image
assisted quality control of dose delivery. Most
important is the ‘contouring’ requiring higher
precision due to sharp fal off in all directions as
comparedtoexternal beam RT (EBRT) contouring.

GrossTumor Volume

Asper GYN-GEC-ESTRO, grosstumor volume
(GTV) isdefined throughimaging plusany clinically
visualized or pal pabletumor extensions. Thisvolumeis
meant to include the entire determinable tumor (the
primary tumor in the cervix and its extensions to the
parametria as determined by MRI and the clinical
examination).The GTV generally regresses as the
treatment (EBRT and brachytherapy) progresses.
Hence the European Working Group has defined the
GTV at thetime of diagnosis (before any treatment)
as GTVD, whereas the GTV at the time of each
brachytherapy treatmentistermed GTVB1, GTVB2,
and GTVB3 and so on.

Fig 1: Diagrammatic representation of different target
volumes at risk
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Clinical Target Volume

Thereisavarying tumor load within the clinical
target volume (CTV). Hence, three CTV s have been
proposed according to tumor load and risk of
recurrenceasshowninFig1,2and 3.

Adaptive brachytherapy takes into account the
tumor size before starting EBRT and at every
brachytherapy insertion with applicator in place. By
use of response adapted CTV defined at the time
of brachy therapy, it is possible to deliver much
higher dosesthan currently possible.

Truse: (@fprenl nnged dnlames
BB () b0 NG Dl ety

Fig 2:

Organ-at-Risk

Thedefinitionof normal tissuevolumesat risk (or
organs-at-risk) should beprepared onthebasisof MRI.
For the imaging procedure, a magnetic resonance
compatibletreatment applicator must beinplaceaong
withaFoley’ scatheterinthebladder. A rectal marker if
used must be magnetic resonance compatible. The
European group recommends contouring the organ
(bladder or rectum) with its contents, whereas the
American group advocatescontouring only theorgan
wall. The dose to a representative portion of small
bowel and sigmoid colon is to be estimated by
contouring theintestinesby using the outermost limit
of al theintestines, rather than individual bowel loops
within 5cmfromany brachytherapy source(Fig3).

Uncertainties to be Dealt With

Reconstruction on CT of applicator is straight
forward but MRI requires special reconstruction
techniques. Useof marker tubesin sourcechannel and
co-registration between radiographson CT and MRI
areoneof thewaysto circumvent thisproblem.

Badder |

High Ak
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V ariation (geographic/dos metric) occursbetween
fractionswithinoneagpplication(intrafraction) or between
different applications(interapplication). Intrafraction
variationsaredifficulttodefine(likevariationsinpositions
of sigmoid and bladder) whereas interapplication
variations are well documented and studied. Due to
variation in tumor shape and size, applicator place,
doses to OAR can vary substantialy for different
reasons. Hence, ‘adaptive treatment planning’ with
MRI/ CT can define much better dosesto GTV and
a the sametimereduce dosesto OAR.

Inbrachytherapy setup, uncertainties(likeinEBRT)
cannot be compensated by adding margins. It is not
possibleto createadose plateauinlateral and antero-
posterior directions without causing dose escalation
but maybe possible in longitudinal direction by
loading the tandem above the target thereby
mani pul ating dosestowardsuterinecorpusandvagina.

Dose Prescription, Dose Volume Benefit from
3D Optimization

Highrisk CTV (HRCTV) doseisrelatedto Point A
dosedistributionand shouldreceivebetween 75-90 Gy
whereastheintermmediaterisk CTV (IRCTV) dose
should be around 60 Gy which correlates to 60 Gy
reference volume prescription used in Paris system.
According to Potter et al, local control can exceed
>05% (irrespectiveof tumor sizeandresponse) if target
coverage(D,) of HRCTV is87 Gy or greater. Thisis
exactly shown by Eifel et a that for orthogonal x-ray
based brachy if point A doseislessthan85 Gy, 5-year
pelvic disease recurrence doubles to 33% than those
who received >85 Gy (16%). Hence, 87 Gy D, for
HRCTV can be taken as clinical cutoff value.
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The dose volume histogram (DVH) for each
brachy fraction needsto begeneratedfor eachtarget
volume(GTV,HRCTV andIRCTV) and OAR . Target
related DV H includesthevolumeof target aswell as
D,, and D, of the volume of interest. D, hasthe
practical limitation in accuracy asit is extremely
dependent on target delineation and hence even a
small spike(dueto steep dosegradient) incontour can
causelargedeviations. D islesssensitiveto these
influencesandisthusamorestableparameter. Also
one should note the percentage of target volume
receiving 100 % of prescribed dose (V) as this
describeshow closely theintended treatment coul d
beachievedintermsof target coverage, thusproviding
information indirectly on the proportion of the
underdosedarea.V .,V arethevolumesreceiving
at least 1.5-2 times the prescribed doses and their
importanceisthat they indicatetherel ativeamount of
CTV in percent treated with significantly higher
doses (50 or 100%) which is rather unique in
radiationtherapy.

Doseoptimization by manipul ation of dwell times
and position is better possible in IGBT. For larger
tumors the depth of prescription can be expanded
typically by 5mm in intracavitory application. By
additionof additional interstitial needles, parametrial
involvement can befurther targeted andit becomes
possible to provide additional dose up to 15mm
beyond point A without increasing dose to
OAR significantly.

Non-optimized dosedistributioninbrachytherapy
resultsinhighly variabletumor doses. Lindegaard et
al showed that with opti mization non-homogeneous
dose to target (D,, of CTV) can be made more
homogeneous from 52-160% to 62-141%. And on
topof thisif adaptationisusedinsubsequentinsertions,
volumeof HRCTV receivingmorethan 85 Gy canbe
doubled (a/13=10). If HRCTV is<40cc, thedoseto
OAR is increased in typical 2D plan whereas it
remainsmuchlessinlGBT cases. For HRCTV >90
cc, extrainterstitial needlesmay berequired. 'Vienna
applicator (Fig 4) now has the provision to have
interstitial needlesalongwithintracavitary applicator.

L ocal recurrencewithinthetruepelvisneedstobe
assessed and correlated with target related DVH
parameter. Their topography needsto becorrel ated
withhighdoseareaof brachytherapy andHRCTYV for
possiblegeographical miss.

Dose Response Relationship for OAR

Themain OARincervical cancer brachytherapy
arerectum, bladder, vagina, sigmoid colonandrelevant
partsof bowel |oopsadjacent totarget volumes. Due
toproximity of thesestructurestotarget areas, often
onehasto do abalancing act by compromising dose
totarget in case of over dosageto OAR. Inclinical
practicedoseto most critical tissuevolume(D,, ) is

2cc

taken asaparameter for treatment plan optimization.
For rectum D, _ should be < 75 Gy [&/3=3(as per
Viennaand Koom' sstudy)] and similar constraints
areextrapolated for sigmoid colonal so. For bladder,
itis<90 Gy forD,,.

Fig 4: Vienna applicator

Futur e Per spectives

Dataon IGBT lacks because of limited usein
most of theinstitutes, but reportsonclinical experience
fromdifferentinstitutesvalidatethefeasibility and
potential of theprocedure. Thefirstavailableclinical
results using MRI based approach show increased
local control (intherangeof 95-100%) inbothlimited
and advanced diseaseand at the sametimeresulting
in less than 5% severe late morbidity. Results of
‘EMBRACE’ study on MRI based IGABT to
co-relatelocal control andlatemorbidity areanxiously
awaited. Asstatedinreview articleby Takafumi Toita
from Japan, reimbursement by insurance companies
for IGABT will beanother important factor for this
high patient |oad diseasewhichwill goalongway to
successfully implement thisinlarger clinical useby
brachytherapiststhroughout theworld.

(Dr Vivek Bansal, Senior Consultant, Dr Manjinder
S Sidhu, Dr Preeti Bagga, Senior Residents, Dr
Arpana Shukla, Additional Consultant, Dr Rajender
Kumar,Dr Sajal Goel, Dr Sachin Kotur, DNB students,
Dr Rakesh Agarwal, Consultant, Dept of Radiation
Oncology, Dr Sudhir Rawal, Senior Consultant,
Dr Rupinder Sekhon, Consultant, Dept of Surgical
Oncology, Prof P S Negi, Chief Medical Physicist)
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PERSPECTIVE

MICRORNAs IN CANCER
Introduction

MicroRNAs(miRNAS) are endogenous ~22
nucleotideRNAS, whichcanplay important regul atory
rolesinanimalsand plantsby pairingtothemessenger
RNAs(mMiRNAS) of target genesand specifyingmiRNA
cleavage or repression of protein synthesis. Thefirst
miRNA wasdiscoveredin 1993intheroundworm C.
elegans. Sincethen, theseshort regulatory RNAshave
beenfoundtobeanabundant classof RNAsinplantand
DNA virusesand about 3% of human genesencodefor
miRNAs. miRNAshavebeenshowntoregulateseverd
genesknownto play key rolesin cancer. They canbe
involvedinmetastasis, invasion, proliferation, cell cycle
and apoptosis and can function as ether tumor
SUPPressors or oncogenes.

Biogenesis and Function

In humans, miRNA genes are located on all
chromosomesexcept Y chromosome. Primary miRNAS
(pri-miRNA) aretranscribed by RNA polymerasel|
fromlonger encoding DNA sequenceswhich may be
hundredsto thousands of nucleotidesinlength. Inthe
nucleus, ribonucl easeenzyme Droshaexcisesthepri-
miRNA to form stem-like loop structures which are
approximately 70nucl eotideslongtermed asprecursor
mMiRNA (pre-miRNA). After exportintothecytoplasm,
thepre-miRNA iscleaved by theribonucleaseDicer to
generateashort RNA duplex (miRNA: miRNA*).One
grandof thisduplexisthematuresingle-strandedmiRNA
whichisincorporatedintotheRNA-inducedsilencing
complex, whilethecomplementary strand(miRNA*)is
usualy rapidly degraded. ThemiRNA incorporatedinto
thesilencingcomplex canbindtotarget messenger RNA
by base pairing at its‘ 3'-UTR, causing inhibition of
protein trandation and/or degradation of the target
messenger RNA. In humans, miRNAsmainly inhibit
protein trandation of their target genes and only
infrequently cause degradation or cleavage of the
messenger RNA.

Detection Technologies

Some methods used to detect miRNAs and to
determinemiRNA profilesof particular cell typesare:
» Microarrays: miRNA microarray isahighthroughput
approachtostudy theexpressionof miRNAsincultured

cellsortissues. A set of oligonucl eotidecaptureprobes
are spotted on glassslidesand asample of extracted
RNA enrichedfor small moleculeRNAsisalowedto
hybridize with the capture probes. Many diseases
which are associated with this have been discovered
by this method.

» Bead-Based Arrays. Such as Luminex FlexmiR
arrays, also permit ssmultaneous quantification of
hundredof miRNAS.

e Quantitative Real Time PCR: Quantitative Real
TimePCR candsoberoutinely usedtodetectmiRNAS.
Quantificationof maturemiRNAsusudly requiresreverse
transcription of the miRNA with astem-loop primer.
DNA templateisthenusedinthered -timePCRreaction.
* NorthernBlotAnalysis. Thoughitisawel | established
techniquefor studyingmiRNA expression,ithasbeen
adoptedtodetectmiRNAsincellsandtissues.
e|n-situ Hybridization: The detection of mature
miRNAshasrecently becomepossibleby using special
highaffinity lockednucleicacid(LNA) modified DNA
oligonucleotide probes and holds promise for the
application on tumor formalin-fixed and paraffin
embeddedtissue.

Role in Cancer

The involvement of miRNASs in cancer is much
more extensive than initially expected. Initial clues
came from the observation that about 50% of known
mMiRNA genesarelocated at sitesof recurrent del etions
or amplifications in human cancers (seeTable).

Tumor Suppressing Activity: miRNAs with tumor
suppressing activity include miR-15aand miR-16-1.
Thelossof the rfunctioninchroniclymphocyticleukemia
and perhaps other cancersaswell, may contribute to
malignanttransformationby up-regulatingBcl 2, thereby
preventing apoptosis. Hence, bothmiRNAsseemtoact
astumor suppressors. miR-15aand miR-16-1 modul ate
theexpressi onof other genesaswell, someof whichmay
alsoberelevantfor cancer. L et-7 seemstooperateasa
tumor suppressor in lung cancer by regulating RAS
oncogene. Whether colorectal, pancreaticand bladder
cancersareelevated and activated by RAS|evelsand
havea soreduced|et-7levels, remainsto beseen.

Oncogenic Potential: Some of the miRNASs with
oncogenic potential include miR-372 and miR-373.
Both are potential oncogenes that participate in
devel opment of humantesticular germcdl| tumors, which
rarely display p531ossof functionandact by numbing
p53 pathway, thus allowing tumourigenic growth in
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Table: Cancer-Associated microRNAsand Their Potential Diagnostic Markers

Cancer Type Upregulated Down-Regulated
Brain, GBM miR-21, 221 miR-128, 181
Breast Cancer miR-9-1, 10b, 17-5p21, 21, 29b-2, 34, 146, 155, let-7, miR-15a, 16, 125a, 125b, 127, 145, 204
181b-1, 213
Lung Cancer miR-17-5p, 17-92, 21, 24-2, 1064, 128b, 146, 150, let-7, miR-9, 26a-1-p, 27b, 29b-2, 32, 33,

155, 191, 192, 197, 199a-1, 203, 205, 210, 212, 214

30a-5p, 95, 101-1, 124, 124a-3, 1254, 125a-
p,126,140,143,145,181c-p, 198, 192-p, 199b-
p, 216-p, 218-2, 219-1, 220, 224

Esophageal Cancer

miR-21, 93

miR-203, 205

Gastric Cancer

miR-21, 24-1, 24-2, 25, 92-2, 107, 191, 214, 221, 223

let-7

Colorectal Cancer

miR-17-5p, 20a, 21, 24-1, 24-2, 29b-2, 30c, 31, 32,
96, 106a, 107, 128b, 135b, 155, 183, 191, 221, 223

let-7, miR-34, 127, 133b, 143, 145

Hepatocellular
Cancer

miR-15b, 18a, 21, 106b, 221, 222, 224

let-7, miR-101, 122a, 1253, 195, 199a, 200a

Pancreatic Cancer

miR-17-5p, 20a, 204, 21, 24-1, 24-2, 25, 29b-2, 30c,
32, 92-2, 100, 10643, 107, 125b, 128b, 146, 155, 1814,
181b-1, 191, 196a, 196b, 199a-1, 212, 214, 221, 223,
301, 376a

miR-139, 142-p, 345, 375

Prostate Cancer
181b-1, 191, 199a-1, 214, 223

miR-17-5p, 20a, 21, 25, 30c, 32, 92-2, 1064, 146,

miR-15a, 16, 143, 145, 218-2

Cervical Cancer miR-21, 199a

miR-143, 145

CLL miR-17-92, 155

miR-15a, 16, 143, 145, 192, 213, 220

presenceof wildtypep53. miR-21isfoundtobehighly
expressed in numerous cancers like breast cancer,
glioblastoma and pancreatic cancer. Apparently,
miR-21 functions as an oncogene by inhibiting pro-
apoptoticgenes. Whileboth B-cell integration cluster
and miR-155 were found to be highly expressed in
Hodgkin’ sprimary mediastinal anddiffuselargeB-cell
lymphomas, BurKittlymphomaandnon-small cell lung
cancer, areduced express onwasdetectedinpancrestic
cancer. A cluster of miRNAs known as miR-17-92
which encodes six miRNAs (miR-17, miR-18a,
miR-19a, miR-20a, miR-19b-1& miR-92-1) transcribed
together as one poly-cistronic transcript, act as
0NCcogenes in numerous cancers.

Diagnostics: miRNA expression profilescan clearly
differentiate human cancers according to their
developmental origin. Itissuggested that detection of
cancer-associ ated specificmiRNAsineachmalignant
tumor fromtissuesampleand/or serumwill contributeto
early detection and accurate diagnosisof cancer. One
advantage of miRNAs over mRNAs in pathological
diagnosisistheirhighgahility, ie, miRNAsarelonglived
invivoand very stableinvitrowhich might allow the
analysisof paraffin-embedded samples.

Cancer Classification & Prognosis. Findings
suggest that miRNA profilingismoreinformativethan
regular mRNA profiling. Prognostic miRNA
expression signatures may be identified within
tumor groups that predict, eg, high progression
risk, poor survival or presence of metastases
indicating for closer monitoring and adjuvant therapy.

Therapy: At present, thereare no reportsof the use of
miRNAsforinvivoanti-cancer therapy. However, the
development of approachesforinvivodeivery of short
interfering RNA and short heteroduplex RNA in
preclinical modelshaveused viral vectors, liposomes
and nanoparticlesmay beusedfor miRNA delivery.

One potential strategy is inactivating oncogenic
miRNA sand another possiblerouteintermsof therapy
isinrestoringdown-regulated miRNAsthat functionas
tumor suppressors. A third possiblestrategy iscreating
syntheticmiRNAstotarget mRNAsof genesknownto
contributetocancer. Finadly, afourth possiblestrategy
that hasbeen proposedisutilizingmiRNAsasagentsto
alter resistanceto cytotoxicanti-cancer therapy.

Conclusion

MiRNAs play a crucia role in the initiation and
progressionof humancancer. Researchover thelastfew
years has identified various mechanisms and targets
involvingmiRNAS sgnificantlyimprovingtheknowledge
of cancer biology. Eva uationof thepotentiad of miIRNAs
as diagnostic and prognostic markers or therapeutic
mol ecul esor targetshasjust begun. Thedevel opment of
animal modelswill beuseful for invivo eval uation of
miRNA moleculesasanti-cancer drugs. Itispredicted
that miRNAs will bring about many revolutionary
changesincancer diagnos's, therapy and prevention.

(Reviewed by Dr Suresh Hedau, Scientist, Division
of Molecular Oncology, Ingtitute of Cytology &
Preventive Oncology (ICMR), Noida)
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CANCER AWARENESS
YOU ARE ALWAYS THE FIRST TO KNOW

Introduction

In Chinesemedicine, adoctorispaid only solong
asthepatientremainswell. If diseasestrikes, payment
Is stopped. It isthis kind of emphasis on awareness
and prevention that isrequired in India, if we areto
"turn off the tap” on rising number of patients who
throng the city hospitals. Cancer has become one of
the ten leading causes of death in India. It is an
important public health problem which is taking a
heavy toll of precious human lives and destroying
the families of the cancer patients due to mental
agony and heavy costs of treatment. Thereare nearly
2.5 million cancer cases at any given point of time,
with over 8 lakh new cases and 5.5 lakh deaths
occurring each year due to this site. The country
would see a 20% overall increase and 87,000
additional casesof cancer every year inmen by 2020.
Fresh cases of cancer annually among men will
increase from 4.47 lakh in 2008 to 5.34 lakh by
2020. Over 70% of cases report for diagnosis and
treatment services in advanced stage of disease,
resulting in poor survival and high mortality rate.

Inthiseraof medical cost containment, oncologists
seek to develop not only better treatment for
cancer but also effective programs for cancer
prevention.

NCCP and Its Goals

Non-communicable diseases (NCD), such as
coronary heart disease, diabetes, respiratory diseases
(asthma) and cancer, have overtaken communicable
diseases(CD) that governmentstraditiona ly concentrate
their resourceson. For thefirst timeinhuman history,
these NCDs pose more of athreat than CDs, which
have been addressed by research and emphasis on
sanitation, cleanwater andvector bornecarriers.

To control cancer, the Government of India had
launched aNational Cancer Control Program (NCCP)
in 1975, stressing on primary prevention and early
detectionof cancer:

* Primary preventionof tobacco related cancers,
» Secondary prevention of cancer of the uterine
cervix, mouth, breast etc; and

» Tertiary prevention, including extension and
strengtheningof therapeutic services, pain relief
on anationalscale through regional cancer centers
andmedical colleges(includingdental colleges).

Warning Signals

Changeinbowel or bladder habits
Awoundthat doesnot heal

Unusual bleedingor discharge

Thickeningor lumpinthebreast or elsewhere
I ndigestionor difficultyinswalowing
Obviouschangeinwartor mole

Nagging coughor hoarsenessof voice

Risk Factors

Itisoftendifficulttoexplainwhy onepersondeve ops
cancer andanother doesnot. However, scientificresearch
showsthat therearecertainrisk factorsthatincreasethe
chances that a person will develop cancer. The most
commonrisk factorsfor cancerinclude: age, ie, growing
older; family history of cancer; poor diet, lack of physica
activity, or beingoverwei ght; tobacco; a cohol; sunlight;
ionizingradiation; certainchemica sandother substances;
somevirusesand bacteria; and certainhormones.

Many of theserisk factorscan beavoided. Others,
such asfamily history, cannot beavoided. However, it
isimportanttoremember that cancer isnot caused by an
injury, suchasabump or abruise; itisnot contagious;
having one or more risk factors does not necessarily
mean that one will get cancer; some people are more
sensitivethan otherstotheknownrisk factors.

Common Cancers

The common cancersthat can be easily detected
atanearly stageinclude:

* Oral cancers show up in the form of white patches
(leucoplakia), black patches (melanoplakia), red
patches (erythyroplakia), submucous fibrosis and
difficulty in fully opening the mouth. These can be
easily detected during anoral examination.

* Cervical cancer canbedetectedthroughapap smear,
apainlesstestwhichinvolvesscrapingcellsfromthe
cervix during apelvic examination. A microscopic
examination of the smear can identify abnormal
cellsevenintheprecancerousstage (dysplasia).

* A firm lump, small changes or discharge from the
nipplesareearly signsof breast tumor. Attheclinic,
women are instructed on how to perform an
effectivebreast examination.
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Recommendations for the Early Detection of Cancer in Average-Risk, Asymptomatic Individuals

Cancer Site | Population Test or Procedure
Oral Men & Examination by ENT surgeon. Most at risk: Users of tobacco
women
Breast Women, Breast self-examination; Clinical breast examination; Mammography
aged 20+
Colorecta Men and Guaiac-based fecal occult blood test; Fecal immunochemical test; Stool DNA test;
women, Flexible sigmoidoscopy; Double-contrast barium enema; Colonoscopy; Computed
aged 50+ tomography colonography
Prostate Men, aged Digital rectal examination; Prostate-specific antigen test
50+
Cervix Women, Papanicolaou (Pap) test/ Visual inspection by Gynecologist VIA/ VILLI
aged 18+
Endometrial Women at
menopause
Cancer- Men and Examination for cancers of the testicles, ovaries, lymph nodes, oral cavity, and skin, as
related women, well as health counseling regarding tobacco use, sun exposure, diet and nutrition, risk
checkup aged 20+ factors and environmental and occupational exposures
Awar enessPrograms would bewilling to comein and betested. Primary

Thereishighestincidenceof cancersinthehead
and neck regionsfor men and cervix and breast for
women. Many of these cancersare preventableand
curableif they are caught at an early stage. Efforts
have been laid down into devel oping waysto raise
public awareness about cancer and how it can be
prevented. Lectures and camps are regularly held at
varioussites.

Lectures: Cancer Awareness Program is the key
thrust areaand mainactivity for thecontrol of cancer.
Peopleneedtobeinformed that cancer ispreventable,
detectable at an early age and curable if treated
promptly. Lecturesimpartwarningsignsandsymptoms,
known causes, risk factors, effect of lifestyle, dietand
cancer correl ation, dangersof tobacco abuse, cancer
status in India, woman’s cancers, head and neck
cancers, and mythsaswell aslead ontodescribingthe
screening procedures. Programs are organized
through schools and colleges as well as at sites of
social and welfare organizations throughout the
country, involving delivery of lectures on cancer
awareness. Trained volunteers deliver these talks
supported by video cassettesand hold question and
answer sessions. Literature on cancer isdistributed
free of cost on such occasions.

Camps/ Clinics/ OPDs. Most cases of cancer are
detected in the advanced stages, when they are
untreatable. Early Detection and Awareness
programwasdevel oped fromrecognition of theneed
for a patient-friendly non-invasive screening
mechanismthat woul d be effectiveenoughto detect
cancer early, yet benon-intimidating so that people

screening consistsof examination by apanel of doctors
Includingasurgeon, aphysician, agynecologistandan
ENT specialist. Keeping warning signalsin mind,
medical checkupisdoneinclinics/ OPDs. Suspected
cases are referred to hospitals for confirmation of
diagnosisandfurther management.

FuturePer spective

To combat cancer, Government of India has
provided Rs 2,400 crore under the 11" Five Y ear
PlanfortheNCCP, amost 10-foldincreasecompared
tothe 10" planallocation of Rs252.95 crore. Under
theNCCP, thereare 27 Regional Cancer Centersin
thecountry providing comprehensivecancer treatment
facilities and carrying out cancer prevention and
researchactivities. Therearenearly 210institutionsin
the country with cancer treatment facilities by
radiotherapy through about 350 teletherapy units
installedinthecountry. Inthe 11" Five-Y ear Plan, the
focuswould beoncommunity based cancer prevention
and control strategies. With the budget allocated
under the 11™ plan, the geographical gaps in the
availability of cancer treatment facilitieswould be
reduced to some extent.

(Reviewed by Mrs Jyotsna Govil, Hony Additional
Secretary, Indian Cancer Society, New Delhi)

Cancer Detection Centrein Delhi

42, Babar Road, Bengali Market

New Delhi - 110001

Phone: 011-23716941

Monday-Friday: 9.00 AM - 12.00 Noon
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RESEARCH & DEVELOPMENT

Complete Human Epigenome Mapped

ResearchersattheSak Institutehaveprovidedthe
first detailed map of thehuman epigenome, thelayer of
genetic control beyond the regulation inherent in the
sequenceof thegenesthemsel ves. Epigeneticchanges
play acrucia roleinthedevel opment of cancer andsome
drugsthat directly interact withtheepigenomehavebeen
approvedfor thetreatment of lymphomaandlungcancer
and arenow being tested agai nst other cancer types.

The study compared the epigenomes of human
embryonic stem cells and differentiated connective
cellsfromthelungcalledfibroblasts, reveaingahighly
dynamicyet tightly controlled landscape of chemical
signposts known as methyl-groups. The comparison
brought to light a novel DNA methylation pattern
unique to stem cells, which may explain how stem
cells establish and maintain their pluripotent state.
Being able to create high resolution maps of the
human epigenome, the team will now begin to
examine how it changes during normal devel opment
aswell asexaminingavariety of diseasestates.

(Medical News Today, Oct 15, 2009)
M ater nal-Fetal Transmission of Cancer

A collaborative study from UK and Japan has
provided genetic evidence for woman to offspring
transmission, in utero, of aleukemiacell clone. The
Japanese mother was 28 years old at the time of her
child’sddivery and 36 daysafter theddivery,themother
wasdiagnosed with an advanced stageof leukemiaand
died. When the baby was eleven months old, shewas
brought tothehospital withswollenright cheek andwas
diagnosed asacaseof lymphoma. Toestablishthelink
between maternal leukemiaand child’slymphoma, the
scientists used genetic fingerprinting and found that
maternal and infant cancer clones shared the same
unigue BCR-ABL-1 genomic fusion sequence,
indicating ashared, single-cell origin. Microsatellite
markersintheinfant cancer weread | of maternal origin.
Additionaly, theinfant maternal ly-derived cancer cells
had amajor deletion on one copy of chromosome 6p
that included deletion of HLA alleles that were not
inherited by the infant (i.e. foreign to the infant),
suggesting a possible mechanism for immune evasion.

(PNAS, Oct 20, 2009)

Molecular Flag for Prostate Cancer

UK scientistsat the University of Liverpool have
discoveredamol ecul ar flag called hest shock protein-27
(HsP-27) inprostatetissuesampl estakenfrom553men
at thetimethey were diagnosed with prostate cancer.
Research showed that those who tested positive for
HsP-27 at diagnosiswereamost twiceaslikely todie
from prostate cancer than men who did not have the
protein, thuspredictingsurvival fromprostatecancer at
diagnosis. Thesefindingssuggest that HsP-27, which
identifies aggressive prostate cancer, would help to
target activetreatment to patientswho needit, thereby
avoiding unnecessary therapy. Currently, researchers
areworkingondevelopingthisfindingintoablood test
to monitor men with prostate cancer in order to
determine when their individual disease needs
treatement. HSP-27 is akey component of signaling
pathwaysand new drugs could be devel oped to block
thesesignalsand halt thespread of prostatecancer cells.
If further research shows that blocking these cell
message systemsissuccessful, it could provideanew
treatement for aggressive forms of prostate cancer.

(Cancer Research UK, Sep 27, 2009)
New Molecular Strategies

According to cancer methylation database,
PubMeth, of the 441 genesin the database, only 33
genes have been reported associated with head and
neck (H&N) cancers. Henry Ford Hospital, US, study
has identified 231 new genes associated with H& N
cancer, opening thedoor to promising new molecular
strategies for the early detection and treatment of
H&N cancer. It may aso help monitor disease
progressionandapatient’ sresponsetotreatment.

Toidentify new genes, researchersused awhole-
genome methylation approach to detect genes with
altered promoter gene regions due to DNA
methylation, a type of chemical modification
of DNA, that allows the researchers to look for
genetic abnormality within tumor samples. Using 5
DNA samplesfromtumor tissue, theresearchersl ooked
for 1043 possible genes. The whole-genome
methylation approach revealed 231 potentia new
genes not previoudly reported in H&N cancer. Of
these, 50% were present in three or more of the
DNA samples and 20% were present in al 5
samples. Therefore, a validated H&N cancer-
specific gene panel is likely to signify
potential demethylation treatment targets.

(Science Daily, Oct 4, 2009)
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NEW TECHNOLOGIES

NEW DRUGS
Bayer’s Novel Anti-Cancer Compound

Bayer Health Care’ snovel anti-cancer compound
Regorafenib (BAY 73-4506) is a potent oral multi-
kinaseinhibitor withakinaseinhibitionprofiletargeting
angiogenic, stromal and oncogenic receptor tyrosine
kinases (TK). The distinct anti-angiogenic profile
includes inhibitor of both VEGFR2 and TIE2TK.
Resultsof phasel |, multicenter, open-label, single-arm
study of regorafenib showed 31% partial responserate
and 50% stabilization rate in patientswith metastatic
Renal Cell Carcinoma (RCC). This study suggests
regorafenibasapotential first-linetreatment optionfor
patientswithadvanced RCC, whichmight eventually
help physiciansand patients manage this devastating
disease. Regorafenib has been shown in preclinical
studiesto prevent the proliferation of tumor cell lines
while promoting apoptosis by directly targeting
several oncogenic TK receptors. Researchers are
looking forward to continuing the comprehensive
clinical devel opment programfor regorafenib, which
could potentially represent apromising new treatment
optionfor varioustumors.

(Bayer Health Care, Sep 23, 2009)
Folotyn for Peripheral T-Cell Lymphoma

The first treatment, Folotyn (Pralatrexate) for
Periphera T-Cell Lymphomahasbeenapprovedby the
US Food and Drug Administration (FDA) under the
FDA'’ saccelerated approval processfor patientswho
haverelapsed, or havenot respondedwell toother forms
of chemotherapy. Theapproval isbased on evidence
that it reducestumor size, becausetumor shrinkageis
cons deredreasonably likely to predi ctaclinical benefit,
such asextending thesurvival of cancer patients. The
drugwasdes gnated asan orphandrugandto speedthe
drug’ savailability, Folotynwasgranted priority review.
M ost common adversereactionswereirritationor sores
of themucousmembranes, for whichfolateandvitamin
B12 supplementsshoul d betaken. Folotyncanharma
fetus, sopregnant|ady shouldbeinformedof thepotentia
risk. AllosTherapeuticslnc., manufacturer of Folotyn,
would conduct studiesto confirmthat tumor shrinkage
actually does predict that patients would live longer.

(USFDA, Sep 27, 2009)

New Kidney Cancer Drug

TheUSFoodand Drug Administration (FDA) has
approvedtheoral kidney cancer medication Pazopanib
(Votrient), thesixthdrugtobeapprovedfor thedisease
since2005. Pazopanibisanord, once-daily angiogenesis
inhibitor, targeting vascul ar endothelia growthfactor
receptor (VEGFR), platelet-derived growth factor
receptor (PDGFR) and c-kit. By inhibiting VEGFR,
PDGFR, and c-kit, Pazopanibmay stopor dowtherate
of tumor growth and development. Thedrug, which
interfereswithangiogeness,isindicatedfor patientswith
advanced rena cell carcinoma. FDA approval of
Pazopanib was based on data from a randomized,
double-blindmuilticenter phase3study (n=435), showing
thatitsusesignificantlyincreasedprogresson-freesurviva
relative to placebo (9.2 months vs 4.2 months; P <
.001). Adverse events reported in 20% or more of
patients receiving Pazopanib include diarrhea,
hypertension, hair depigmentation, nausea, anorexia,
and vomiting. It is currently also being studied in a
number of different tumor typesnamely breast cancer,
ovariancancer, soft tissuesarcoma, nonsmall cell lung
cancer, cervical cancer and other solidtumors.

(Medscape Medical News, Oct 21, 2009)
Targeted Genetic Medicine

Epeius Biotechnol ogies Corporation announced
resultsof itspioneeringclinical studiesof Rexin-G, the
world' sfirst, and so far only tumor-targeted genetic
medicinetobevaidatedintheclinic. Threerecent cases
of stage |V metastatic cancer, namely osteosarcoma,
prostate cancer, and pancreas cancer, demonstrated
that Rexin-Gtreatmentsal oneledtoclinical remissionof
disease in each of these poor prognosis patients. The
profilesof thelatter two patients signal the advent of
Rexin-G asthevanguard of anew classof exceedingly
precise, selective, and effectiveanti-cancer agents, and
which typify a newfound societal acceptance and
acknowledgement of thered -worldpromiseandpotentia
of this uniquely-targeted genetic medicine. Medical
oncol ogistsaroundtheworldarerecommending Rexin-
Gas'Best Care for patientswithrefractory metastatic
disease. It is approved for the treatment of al solid
tumorsin the Philippines, and has been granted both
Orphan Drug Statusfor pancreascancer, osteosarcoma
and soft tissuesarcoma, and Fast Track Designationfor
pancreas cancer by the USFDA.

(Epeius Biotechnologies Corp., Oct 13, 2009)
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DIAGNOSTICS
LightTouch Technology

Guided Therapeutics Inc (GT) has been granted
$2.5 millionby Nationd Cancer Indtitutetocommercidize
GT’s LightTouch™ non-invasive cervical cancer
detectiontechnology. Thistechnology systematically
andrapidly scansthecervix toidentify cancer and pre-
cancer painlesdy andnon-invasively, by analyzingthe
wavelengthsof light reflectedfromcervical tissue. The
technol ogy di stingui shesbetween normal and diseased
tissue, by detecting biochemical and morphological
changesatthecdllularleve . UnlikePapor HPV tests, the
LightTouch test does not require atissue sample or
laboratory analysisand isdesigned to provideresults
immediately. Thetechnology isdesigned asadevice
employing a single-use disposabl e patient interface.
According to Guided Therapeutics, more than 3000
women have been tested with the LightTouch,
including morethan 1900womenwhowereeval uated
as part of the FDA pivota clinical trial. The non-
invasive LightTouch test has the potential to be
significantly more accurate when compared to
tissue sample-based tests such as the Pap smear.

(Guided Therapeutics, Oct 7, 2009)
Response DX: Gastric Tests

Response Genetics, Inc. has launched Response
DX: Gastric™ genetic test panel, aproprietary PCR-
based diagnostic test, that offers physiciansand their
patients an objectiveway to chart acourse of therapy
duringavery stressful time, theperiodbetweendiagnosis
and the start of treatment. Physician can better tailor
treatment with gastric cancer and gastroesophageal
junctioncancer. Thetestsquantitatively analysethree
genes: excision repair cross-complementing factor 1
(ERCC1), thymidylate synthase (TS) and human
epidermal growth factor receptor 2 (HER2). ERCC1
expressioncorre ateswith sengtivity toplatinum-based
drugs, suchascisplatin, carboplatin andoxaiplatin; TS
geneexpressionisfor sensitivity todrug 5-fluorouracil
and FOLFOX andHER 2isamarker for sengitivity to
trastuzumab. For gastric cancer patientsto derivethe
maximum benefitfromFOL FOX therapy, expressionof
both ERCC1 and TSgenesmust be at specificlevels.
However, if either marker isbel ow aspecificthreshold,
other therapi esareavail ableasaternativeoptions.

(Response Genetics, Inc., Oct 1, 2009)

TECHNIQUES
Minimally Invasive Device

In Europe, Embozene™ microspheres are now
gpprovedforthetreatment of liver cancer, uterinefibroids,
tumorsof thehead, neck, torso, and skel etal system; for
bleeding and trauma, and for reducing the amount of
bleeding before any surgery other than in the central
nervous system. A specialy trained physician, an
interventional radiologist, injectstheminsideablood
vessel to stop blood supply toatumor or wherethereis
unwanted bleeding. Thisminimally invasivetreatment,
cdledembolization, oftenreplacessurgery. Embozene™
microspheres are tiny, round, hydrogel beadswith a
coatingof CeloNova suniguepolymer, Polyzene®-F,
knowntobeanti-inflammatory andbacterial-resistant.
Four designfeaturesincludebiocompatibility, precise
calibration, stablesuspension, and structural stability.
CeloNovanow hasthreedistinct sizesof Embozene™
microspheresfor phys cianstouseinthesmallest blood
vessal's. Embozene™ microspheresarecol or-enhanced
withadifferent colorforeachsizeforincreasedprocedurd
safety, efficiency, andvighility. Patientsexperiencel esser
painand have aspeedy recovery.

(CeloNova Biociences, Inc., Oct 14, 2009)
New Vista for Cancer Surgery

Electrosurgery with electric scalpel coupled with
mass-spectrometry techniquedevel oped by German-
Hungarianresearchteamisusedforanewmethodcaled
rapidevaporationionizationmassspectrometry (REIMS),
to givetissue analysis, including data analysisto the
surgeonsduringoperation, inonly fractionsof asecond.
Advantageof el ectricscalpel isthat whileacutisbeing
made, blood vessels are closed and hemorrhaging
eliminated. Advantageof massspectrometry isthat the
tissuecanbeanaysedduringasurgical procedure. The
electrosurgical instrumentwithaspecia pumpsucksthe
vaporized cell components up through a tube and
introduces the charge molecules into a mass
spectrometer. Different tissue types demonstrate
characterigticdifferencesdependingonlipidcomposition
of cell membrane. During surgery, surgeons receive
virtual real-time information about nature of tissue,
helping in tumor localization and delimiting it from
hedlthy tissue. REIMS provides information about
the carcinoma stage and may spare patients from
secondsurgery infuture.

(Medical News Today, Oct 1, 2009)
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BREAST CANCER

Breast Cancer Symposium

Researchadvancesontheearly detection, treatment
and evaluation of breast cancer highlighted during
“2009 Breast Cancer Symposium” heldfrom October
8-10, 2009 at the San Francisco Marriott were:

+ Magority of breast cancer deathsoccur anongwomen
whodon’treceiveregular mammography.

«  Womenunder age44withductal carcinomainsitu
haveahigher risk of recurrence.

+ Adding low-cost ultrasound prior to surgery can
reducetheneed for second breast cancer surgery.

+ Newtechniquecalledtissuemicroarraysidentifies
breast cancer subtypes and predicts response to
adjuvant paclitaxel (Taxol) chemotherapy.

+  Women with small node-negative HER2+ breast
tumorsappear to benefit fromadjuvant trastuzumab
(Herceptin).

+  Useof degp-ingpirationbresthhol dtechniquereduces
heart andlungexposuretoradiation.

« PAMS50(50-geneqgRT-PCRclassifier) geneassayis
highly prognostic for estrogen receptor positive,
tamoxifen-treated breast cancer.

» Threeformsof accel erated partial breastirradiation
(interstitial brachytherapy, 3-D conformal external
beam therapy and MammoSite) produce similar
outcomes.

+ InvitaminD deficiency prevalentinwomenbeing
treatedfor breast cancer; high-dosesupplementation
canincreasevitaminD bloodleve sthanconventiona
low dosevitamin D supplementation.

(Medical News Today, Oct 9, 2009)
BREVAGEN™ Test

BREVAGEN™ breast cancer risk stratificationtest
(formerly Mamma PLUS™) devel oped by Perlegen
Sciences, is a novel genetic test panel that is an
enhancement to current standard in breast cancer risk
evaluation. Patient’ sblood sampleisexaminedtodetect
the absence/ presence of certain common genetic
variations associated with an increased risk for
developing breast cancer. Thetestisdesignedtohelp
physicians assess aggregate breast cancer risk from
these genetic markers and factors from a standard
clinical assessment based on a patient’s family and
personal history, thus identifying an individual
woman’'s risk of developing breast cancer. The

test, clinically availablein select USmarkets, may be
useful for women at intermediate risk of developing
breast cancer, including those who have undergone
breast biopsies and could help physicians
recommend alternative courses of action on a
patient-by-patientbasis.
(Perlegen Sciences, Sep 24, 2009)
Lymphedema
Breast cancer related lymphedemalis a chronic,
debilitatingand oftenirreversiblesideeffect of cancer
treatment. It can be prevented or more effectively
managed if detected early and treated by a physical
therapist. Pre-operativeassessmentsand post-operative
follow up to detect lymphedema by using infrared
technol ogy tomeasurelimbvolumewouldalowforits
early diagnosis and treatment. When detected early,
light-gradecompressiond eaveandhandgauntletwould
decrease early swelling and possibly prevent
progression of lymphedema. Theseareprescribedfor
daily wear. Lymphedema is normally treated with
completedecongestivetherapy, requiresthepatientto
attend daily therapy sessionfor weeksandwear bulky
compression bandages. Breast cancer patientsshould
be encouraged to seek referral for physical therapy
services before, during and after treatment and best
outcomes are reached when they can be detected
early or evenprevented.

(American Physical Therapy Assoc, Oct 14, 2009)

Stem Cdll from M enstrual Blood

Cryo-Cdl International, Inc., aglobal |eader instem
cell innovation is making progress in the fight
against breast cancer through research and
development usingstemcellsfrommenstrua blood. Its
C dle(SM) servicewasintroducedinNovember 2007
asthefirst and only servicethat empowerswomen to
collect and cryopreserve menstrual flow containing
undifferentiated adult stemcellsfor futureutilizationby
the donor or possibly their first-degreerelativesin a
manner similar to umblical cord blood stem cells.
Menstrual blood isprovento bearich source of stem
cellswhich proliferate rapidly and havethe ability to
become many different types of cells. Cryo-cell is
currently in aresearch partnership with the National
Institute of Health Clinical Centre, whereresearchis
underway to better understandtheC'ellestemcellsand
their potential benefitsfor thetreatment of breast cancer.
Cryo-cell issupporting Susan G Komenfor theCure®
through C'elle in honor of Naional Breast Cancer
AwarenessM onth.

(Cryo-Céll International, Inc, Oct 7, 2009)
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CLINICAL TRIALS

Erbituxfor Advanced Color ectal Cancer

According to new research findingsin advanced
bowel cancer patients with wild type KRAS tumors,
targeted cancer drug Erbitux (Cetuximab) withFOLFIRI
regimen of chemotherapy consisting of infused 5FU,
leucovorin, irinotecenor FOL FOX 4regimenconssting
of infused 5 FU, leucovorin and oxaloplatin, gave a
greater thantwo-foldincreaseinthechancesof tumors
responding, andsignificantly reducedtherisk of disease
worseningby over one-third (34%). Thisdataisfroma
meta-analysis of 2 studies ie, the large phase 11
CRY STAL study andthesmaller phasell OPUSstudy.
Over 1000 patients with advanced (metastatic)
colorectal cancers participated and both studies
investigatedfirstlinetherapy withandwithout Erbitux.
In 845 patients, researchers were able to confirm
whether patient’ stumorshadthewildtypeKRASgene,
knowntorespond well to Erbitux, oramutant KRAS
gene which does not.

(Medical News Today, Sep 29, 2009)
Fallicular Lymphoma

A phaselll (PRIMA) international, multicentric,
randomi zedstudy enrolled 1200 patientswithprevioudy
untreated advanced follicular lymphoma. The study
eval uatedtheefficacy and safety profileof maintenance
Rituxan® (rituximab) in patientswhorespondedtoinitia
treatment with Rituxan pluschemotherapy (induction
treatment). For initial treatment, either CHOP
(cydophaosphamide, doxorubicin, vincrigtin, prednisolon),
CV P (cyclophosphamide, vincristin, prednisolon) or
FCM (fludarabine, cyclophosphamide, mitoxantrone)
chemothergpy regimenwasused. Patientswhoresponded
toRituxanandchemothergpy wererandomizedtoreceive
Rituxanalone, givenonceevery 2monthsfor 2yearsor
observation alone. Results showed that those who
continuedrecelving Rituxanal oneafter respondingto
Rituxan and chemotherapy livedlonger without their
diseaseworsening than thosewho did not continueto
receive Rituxan. PRIMA met its endpoint during a
pre-planned interim analysis, the study was stopped
early on the recommendation of an independent data
and safety monitoring board. The new steps for a
potential newindicationfor Rituxanwoul d bediscussed
withtheUSFDA and Europeanregul atory authorities.

(Biogen Idec, Sep 17, 2009)

New Standard Treatment Option

Inaphaselll study funded by the German Cancer
Foundation, targeted heat therapy offered new standard
treatment optionfor softtissuesarcoma. Thetrid involved
341 patientsbeing treated at several centresin Europe
and the United Statesfor locally advanced soft tissue
sarcomas that were at high risk of recurrence and
spreading. All patients were given chemotherapy
before and after surgery and radiotherapy. Half of
them were randomly given targeted heat treatment
along with chemotherapy. The technique known as
regional hyperthermia, usesfocused € ectromagnetic
energy to warm thetissue in and around the tumor to
between 40 and 43°Celsius. Study found that addition
of the innovative heat technique more than doubled
the proportion of patientswhosetumorsrespondedto
chemotherapy withoutincreasingtoxicity. Patientswere
30% morelikely to be alive and cancer freealmost 3
years after starting treatment, if their tumors were
heated at the time they received chemotherapy. The
resultsof thistrial show that thefield hasnow matured
to the point where one must step up effortsto explore
its potential to offer an entirely new way of treating
locally advanced diseasein several major cancers.

(TheEuropean Cancer Organization, Sep 23, 2009)
Ovarian Cancer

I nternational multicentre CALY PSOtria presented
at the16" International meeting of the'European Soci ety
of Gynaecological Oncology' in Belgrade, Serbia,
showed that treating women with rel apsed platinum-
senditiveovariancancer withcombined carboplatinand
pegylatedliposomal doxorubicinprolongedprogression
free survival and was associated with alower risk of
severe, long lasting nerve damage than standard
carboplatin/paclitaxel treatment. Datafrom 986 patients
treated in 16 countriesin Europe, North America, the
Middle East, Australia and New Zealand showed
progressionfreesurviva of 11.3monthsand 9.4 months
respectively for thecarboplatin/pegylated doxorubicin
vscarboplatin/paclitaxel combinationsinwomenwith
relapsed platinum sensitive disease (ovarian cancer
that had rel gpsed morethan six monthsafter treatment
with platinum-based chemotherapy). It has been
pointed out that an unexpected advantage of adding
doxorubicin to carboplatin was the reduction in
sensitivity reactions to carboplatin seen in the novel
treatment group compared to the normally seen with
carboplatinaoneor inother combinations.

(European Soc of Gynaecol Oncol, Oct 18, 2009)
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WATCH-OUT

Breast Cancer Screening

Systems Inc U [US] has been issued patent No
US2009240150(A 1), entitled“ Breast Cancer Screening
With Adjunctive Ultrasound Mammography” on
September 24, 2009. An adjunctive ultrasound
mammography system and associated methods are
described, comprising a scanning apparatus for
facilitating standardized, repeatablebreast ultrasound
scansandfurther comprising anadjunctiveultrasound
display gpparatusconfiguredfor fast, intuitiveviewingof
adjunctive ultrasound data concurrently with x-ray
mammograminformation. Inonepreferredembodiment,
thick-dlice ultrasound images are displayed near an
X-ray mammogram such that a screening radiologist
canquickly viewthethick-diceimagesfor assistancein
interpreting x-ray mammogram. Methods for
concurrently acquiring and displaying vibrational
resonanceimage(V DI) dataaredescribed. Computer-
aided diagnosis (CAD) agorithms that incorporate
acoustically-based feature vectors are described.
Algorithms are aso described that combine x-ray
mammogram CA D resultswith adjunctiveultrasound
CAD results without requiring complex image
registrations therebetween. Barriers to acceptance
and integration of ultrasound mammography into
existing mass breast cancer screening environments
aremitigated.

(European Patent Office, Oct 14, 2009)
Immune Responseto PSA

Department of Healthand Human Services, USA,
has been assigned US patent No 7,598,225 entitled
“Generation of Immuneresponseto prostate-specific
antigen (PSA)”, published on October 6, 2009. By
usingarecombinantviral vector, preferably apox virus
vector having at least oneinsertion site containing a
DNA segment encoding PSA, or a cytotoxic T-cell
diciting epitopethereof, operably linkedtoapromoter
capable of expression in the host, a specific humoral
andcdlularimmuneresponseto PSA canbegenerated.
The method preferably comprises introducing a
sufficient amount of therecombinant pox virusvector
into a host to stimulate the immune response, and
contacting the host with additional PSA at periodic
interval sthereafter. Theadditional PSA, or acytotoxic

T-cell diciting epitope thereof, may be added by
using a second pox virus vector from adifferent pox
genus. In another embodiment, additional PSA can
beadded by contacting thehost with PSA by avariety
of other methods, including in one preferred
embodiment adding PSA. ThePSA may beformul ated
with an adjuvant or in a liposomal formulation.

(USPTO, Oct 15, 2009)
Prevention of Epithelial Cancer

Patent No EP 1389122/B1 entitled * Prevention of
Epithelial Cancer” published on September 30, 2009
relates to use of a cyclooxygenase (COX) inhibitor,
vitaminD, including anal oguesand metabolitesthereof
or calcium and combinations for preparation of a
medicament for chemopreventionof epithdlia cancer. It
a sorelatestoamethodfor reducingtheeffectivedosage
of aCOX inhibitor suchasacetylsdicylicacid(ASA)in
achemopreventivetreatment of epithelial cancer, such
aslung, bladder, prostateand/or gynecol ogical cancerin
ahuman by co-admini strationwithanon-toxicdosageof
avitaminD,includinganal oguesand metabolitesthereof
and, if so desired, Ca. In a presently preferred
embodiment, theinventionrelatestotheuseof ASA, a
vitamin D andcal ciumtogether withapharmaceutically
acceptablecarrier for preparation of amedicament for
preventinginitiationand/or progressionof epithdiad cancer.

(Wwww.patentlens.net., Oct 15, 2009)
Taxane Compounds

The European Patent Office intends to grant
European patent to Phyton Biotech GmbH covering
methods of producing taxanes such as paclitaxel.
Peclitaxd, theactiveingredientinBristol-MyersSquibb’s
TAXOL®, isuseful inthetreatment of breast, ovarian,
lung, and other formsof cancer. Phyton’ spaclitaxel is
producedinplant cell cultureby aproprietary method
developed asan alternative to harvesting tree bark or
plantationsasataxanesource. Patentwill broadly cover
methodsfor producing commercial levels of taxanes
suchaspaclitaxd by cultivatingcedlsof Taxuschinens's,
aspeciesof theyew treeinplant cell culturecontaining
effective concentrations of silver and an auxin. The
patent protects Phytons's European production of
paclitaxel viaitsplant cell cultureprocesses. Thepatent
confirmsPhyton’ sexclusiverightsto producepaclitaxel
pursuant tothisprocessand may beasserted against any
third party using the patented process in Europe, or
importing productsmadeby patented processintoEurope.

(Phyton Biotech GmbH, Oct 13, 2009)
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GLOBE SCAN

Plant-Based Drugs

Dr Josh Mylne from the Institute for Molecular
Bioscience at University of Queensand has been
presentedwithaResearch ExcellenceAwardtofundhis
work intousing plantsto producepharmaceuticals. He
has discovered a new type of natural machinery in
sunflowersthat canbeusedtomanufacturesmdl circular
proteins for use as therapeutic drugs. Small proteins
(peptides) can target cancer-causing enzymes with
pinpoint precision, but they are susceptible to break
downandarecostly tomanufacture. Circular peptides
areultrastable, sothey canlast alotlonger inbiol ogical
fluids and have greater effect. Moreover, using the
machinery of plantstoproducethesepeptideswill alow
tomanufactureahighvolumeat low cost. DrMylnehas
apeptideinmindfor plant production, whichtargetsan
enzymeinvolvedinprostatecancer. Early intervention
and screening programsfor prostate cancer arethere,
however drugstotreat advanced casesarestill lacking.
Thiswork would open new field of research and next
steps would be taken towards proof of concept for
devel oping plant-based drugsandto begintestingthem.

(Australia: University of Queensland, Oct 1, 2009)

Breast Cancer DNA Decoded

A team of Canadian researchers has decoded the
geneticstructureof metastasislobul ar breast cancer that
could lead to the development of new breast cancer
treatments and therapies. Scientistsat the BC Cancer
AgencyinBritishColumbiaunlockedall 3billionletters
in the cancer’s DNA sequence and identified all the
mutationsthat caused thecancer tospread. Metastasis
lobular breast cancer accounts for about 10% of all
breast cancer. Researchers used the latest DNA
sequencing technology to compare asingle patient’s
lobular breast cancer tumor at 2 different times- nine
yearsagoandthisyear. They found 32 mutationsinthe
tumor and compared that with the original tumor’s
DNA. Only 5werepresentinall thecellsfromoriginal
tumor, indicating that those mutations likely caused
thedisease. Thisresearchwould enableto understand
thecauseof breast cancer andto devel op personalized
medicinefor thepatients.

(Canada: Tringle BusinessJournal, Oct 7, 2009)

Parasite Growth Hormone & Cancer

In northern Thailand, liver fluke (Opisthorchis
viverrini) is most common and more than 7 million
people areinfected at any given time. About 17% of
people infected with O viverrini could develop
cholangiocarcinoma, one of the most fatal forms of
liver cancer. Thelnternational Agency for Researchon
Cancer classifies the human liver fluke as Group 1
carcinogen, proven causeof cancer of thebileducts. It
has been known that certain proteins secreted by O
viverrini causecell growth, however, theidentity of the
protein was unknown. Researchers knew that the
parasitesecreted granulin, but they did not know that it
couldaffect thehuman cellsaroundit. Scientistsfrom
the Queendand Institute of Medical Research have
found that the human liver fluke contributes to the
development of liver cancer by secreting granulin, a
growthhormonethat isknowntocauseuncontrolled cell
growth.Thisisthefirst research to show that growth
hormonefromaparasitecanaffecthumancells. Itisnow
thought that the granulin secreted by the parasiteisa
maj or contributingfactor todevel oping bileduct cancer.

(Thailand: Medical News Today, Oct 11, 2009)

Reduce Tobacco Use

The American Cancer Society (ACS) and Free &
Clear haveannounced astrategicbusinesscol laboration
thatwould combinethel egendary brandreachof world's
leading voluntary health organization with technical
strengthof industry leader intobacco cessationcoaching.
ACSisfightingtobaccodomesticaly andglobdly through
preventionand awarenessand Free& Clearishelping
individualsgaintheknowledgeand skillsthey needto
overcome dependence on tobacco. The collaboration
will moreefficiently and effectively helptobaccousers
nationwide access evidence-based tobacco cessation
services. Tobacco cessation serviceswoul d bepromoted
by offeringtheQuit For LifeProgramtotobaccousers
throughemployers, health plansand statepublichedth
agencies.Thetwoorgani zationswoul da sowork together
on new product innovation, international market
expans onopportunities, scientificresearchopportunities
and ongoing devel opment of protocol sbased on most
current scientific evidence. They can invest morein
complementary effortstosavelivesby hel ping people
stay well, by hel pingpeoplegetwell, by findingcuresand
fightingback.

(USA: American Cancer Society, Oct 16, 2009)
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Case Discussion: Lung CANCER

Dr MayaGottfried, Head of Lung Oncology Unitat
MeirMedica CenterinKfar- Saba, Isradl, visited Rgjiv
Gandhi Cancer Instute& ResearchCentre(RGCI& RC)
on September 18, 2009. During Tumor Board meeting
of thel ndtitute, sheddiveredatalk on® Changing Paradigm
inManagementof NonSmall Cell LungCancer”. There
werecasepresentations andinteractivediscussionson
lung cancer with Dr Gottfried. It was attended by
Medica Director, Consultants, DNB students and
Research Officersof thelnstitute.

Lung cancer cases were presented by Dr Amit
Dhiman and Dr Rajat Saha, DNB students, Medical
Oncology. Theirst casewasa55 yearsold male, non
smoker with no significant co-morbidity who had
presentedwithcomplaintsof coughwithmildhemoptys's,
right sided localized chest pain and progressive mild
dyspneafor 3-4 months. PET-CT chest showed right
lower |obe mass occluding the lower 1obe bronchus.
Right hilar, mediastinal and supraclavicular lymphnode
wereenlarged. M ultiplebony lesionswerepresentwhich
includedbilateral (/1) scapula, dorsa vertebraeandrib
lesions. Bronchoscopy showed growth involving the
right lower bronchus. Biopsy was moderately
differentiated adenocarcinoma. Biochemistry testswere
normal except increased alkalinephosphatase. Patient
wasgivenpemetrexed 500 mg/m?and cisplatin 75mg/
m?q 2weekly andinjectionzoledronicaciddmgivq4
weekly. Oninterimeval uation, clinically symptomatic
improvement was noticed, CT chest showed partia
response. Patient was continued on the same chemo-
regimen for another 3 cycles. On re-evaluation after
completion of 6 cycles, PET scan showed near total
metaboliccompleteresponse. Dr Gottfried saidthat as
patient had shown good response to first line
chemotherapy (pemetrexed), thepatient shouldbegiven
advantageof maintenancepemetrexed.

The second case was a 57 years old female, non
smoker, diabetic on oral hypoglycemic agents. She
presented with complaints of cough and progressive
dyspneas nce2-3monthswithgood Performance Status
(PS). X-ray chestshowedleft sded pleurd effusionwith
left upper lobeopacity. CT chest showed | eft upper lobe
mass with left sided moderate pleural effusion,

enlargement of | ft hilar and mediastinal lymphnodes,
bilateral lung nodules. No bony lesions were seen.
Peurd fluidtappingwasdoneandpleurd fluidcytology
showed malignant cell ssuggestiveof adenocarcinoma.
For further management, Dr Gottfriedsaidthatinview
of good PS, patient shoud be given advantage of
chemotherapy or tyrosinekinaseinhibitorsshould be
startedonly if weareabletoget EGFR mutationstudies.

The third case was a 65 years old male, smoker,
hypertensive, COAD. Hepresented with complaintsof
coughwithminimal hemoptysis, leftsdelocalized chest
pain, progressivedyspneaand significant weight loss
since 3 months. x-ray of chest showed left mid-zone
masswith multipleb/ | lesions, CT chest showed left
lower lobemasswithmultipleb/l lungandpleura based
lesonssuggestiveof metastasi s, b/ | extensvemediasting
lymphnodes. Bony |esionswerefoundindorsolumber
vertebrae and rib. Pleural nodule biopsy showed
moderately differentiated adenocarcinoma. Biochemigry
was normal except increased alkaline phosphatase.
Patient was given gemcitabine 1.2 gm/m? day1, day8
andcisplatin 75mg/m?onday 1 q3weekly alongwith
injection zoledronic acid 4 mgiv g4 weekly. Interim
evaluation showed clinically mild symptomatic
improvement and CT chest showed stablediseasewith
nonew lesions. For further management, Dr Gottfried
favouredthecontinuati on of samechemotherapy for 1
more cycle and then re-evaluation. In case of
progression, thechemoplan should bechanged.

Thelast casewasa 71 yearsol ddiabeticmal epatient
who had chest pain since one month. He went to
Cardiology Centre, where angioplasty was done on
August 4, 2009. Routine CT chest revealed |eft hilar
mass with pleural effusion and hence the case was
referredto RGCI & RC. Petient had dysphagiawith poor
PS. Afterinvestigations, hewasdiagnosedassmall cell
lung cancer withmediastinal lymphnodesandpleural
effuson. Patientwasgtarted onetoposideand carbopl atin
on August 19, 2009 and had received 2 cycles a 3
weekly intervals. Duetodysphagia, patient wasstarted
on hyperfractionated accelerated radiotherapy
concurrently withchemotherapy. Dr Gottfried endorsed
thetreatment protocol and acceptedthat short treatment
breaksdueto neutropeniawereinevitableinthecurrent
trestment scenario.

TheMedical Director thanked Dr Gottfriedfor her
vigittothelnstituteand giving valuableinputson case
discussionsonlungcancer.
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ANORECTAL M ELANOMA
CaseSummary

A 41-year olddiabetic hypothyroidlady presented
with massprotruding per rectum of 2monthsduration
associated with occasiona bleeding. The biopsy
reved edpossibility of apigmented neoplasm(?maignant
melanoma). Contrast enhanced CT abdomen showed
asmall nodular intramural lesionintheanal cana with
no periana extension. Trans-ultrasounnd revealed
peduncul ated masslesionfromtheposteriorwall of anal
cana with notching of the muscular layer aswell as
adventitiaintheregionof thevascul ar pedicleof mass
and hencesuspectedtransmural invasion.

She then presented to the Institute. Colonoscopy
donerevealed ul cerated polypoidal growthinvolving
left lateral wall of anal canal. Histopathology exam
(HPE) confirmed malignant melanoma. Wide local
excision was done under spina anaesthesia. HPE
confirmed malignant melanomaof theanal canal with
involvedresected margins. Shewasplannedandtaken
up for abdomino-perineal resection (APR) within a
week. HPE of APR specimen revealed no residuad
tumour and all the4 lymph nodesisol ated werefreeof
tumor deposits.

APR specimen of anorectal melanoma

Thecasewasdiscussedinthemultispecidity clinic.
Sincetheroleof adjuvant thergpy inmdignantmelanoma
wasnot well established,consensusfavouredlifelong
surveillance. Eight monthsafter surgery, thepatientison
followup withnoevidenceof diseaseon PET CT.

Discussion

Anorectal melanomaisrare, comprisinglessthan1%
of dl anorectd maignanciesand 1%to2%of meanomeas.

Neverthel ess, theanorectumisthemost commonsitefor
development of primary melanomain theaimentary
tract. Owingtoitslow incidence, treatment of anorecta
melanomato dateis not well defined. Thus, optimal
surgica trestmentfor primary tumoursisstill controversd.
For anorectal mel anoma, thisisthedecisionbetweenlife
with a colostomy after APR or the risk of local
recurrences with severe symptoms after wide local
excison(WLE).

Meta-anal yseswiththecompiled dataof 426 patients
failed to show the advantage of either approach with
respecttooverall survival (1). Nevertheless, therewas
atrendthat|ocd diseaseismoreeffectively controlled by
APRthanWLE(1-4). Tothisend, Thibault reportedthat
isolatedlocal recurrencesafter APRwererare(1). Inal,
10long-termsurvivorswerereported by Brady etal in
acohort of 85 patients; nineof themreceivedan APR,;
thus advocating APR (5). The mean tumour depthin
patientswith resectabl edi sease undergoing APRwas
7.5mm (range0.5-20) compared with 6mm (range4—
9) inthegroup of patientstreatedwithlocal procedures.

The prognosis of anorectal melanomaasfor most
other mucosal presentationsof melanomaispoor (6-8),
which seemsto bedueto latedetection of the disease.
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GastRrICc TUBERCULOSIS
Case Summary

A 55-year old non-diabatic normotensive lady
presented with anemia. Upper Gastrointestinal
Endoscopy (UGI E) revedled ul cerationat theincisuracof
stomach. Biopsy donethricenegativefor malignancy.
CECT abdomenreved ed soft tissuemassinantropyloric
region abutting head of pancreasand awedge shaped
hypodense areain segment 1V of liver. Few enlarged
aortocaval, portocaval and Lt paraaorticlymphnodes
were seen. Shethen presented to the Institute. UGIE
revealed nodular growth at incisura. Histopathoogy
examination(HPE) favouredgranul ationtissueinfiltrated
by densepolymorphonucl ear infiltratewithsmall foci of
spindlecells. Noevidenceof malignancy seen. Repesat
biopsy wasinconclusive. CT guided FNACfromliver
lesonwasmoderately cellular with benignhepatocytes
andnoevidenceof malignancy. Shewasdiscussedinthe
multispeciaity clinicand consensusfavoured surgeryin
view of high suspicion of malignancy on UGIE.
I ntraoperatively intact nodessent for frozensectionwere
reported granulomatouslymphadenopathy. Sub-total
gastrectomy with Roux-en-Y Gastro Jgunostomy +
Jgjuno Jgjunostomy + Feeding Jgj unostomy wasdone.
Post op HPE confirmed granulomatous ulcerative
gastritic favouring tuberculosis. She was started on
ATT on 10" post-operative day.

#.

Specimen: Sub-total gastrectomy revealed lesion at
incisura

CT abdomen: Soft tissue mass in antropyloric region

Discussion

Gadtrictuberculosis(TB)isarareentity eveninindia
It comprises only 0.2-1 % of patients with gastro-
intestina (GI) TB. Postul ated reasonsfor rarity of gastric
TB arepresenceof acidicmedium, scarcity of lymphoid
tissueinstomach, integrity of gastricmucosaandactive
gastricmotility. Possibleroutesof infectionareby direct
infectionof mucosa, hematogeneousspreadandextenson
fromneighbouring TB lesion. Early diagnosisisoften
missed due to varied non-specific manifestations of
disease(1). Itusually mimicspepticul cer disease(2) or
malignancy thoughoccasondly itcanmanifestaspyrexia
of unknownorigin(3) or gastricoutlet obstruction ().

Tubercleformationinsubmucosaleadsto papillary
elevations of mucosaresulting in aprotuberant mass,
whichinturnul ceratesduetoacombinationof localized
endarteritisandlymphangitis(4). Ulcersmay enlargeand
produceunderminededgesresembling carcinoma. Deep
ulcerationwithlittleor nosurroundingactivefibrossmay
giveriseeventudly tosub-serosd tuberclesandadhesions.

Tuberculousles onsof ssomachareusualylocatedin
lesser curvatureof antrumandofteninvol vetheduodenum.
Pyloric ulcersmay causegastric outflow obstruction.
FibroticTB canresemblelinitusplasticaor lymphoma. A
granulomatousmassmay occur but thisisleast common
gppearance; sooner or later thesegranulomaswill ulcerate
andareusudly diagnosedasmalignant gastricul cers(4).
External pressureon stomach may beduetoenlarged
lymphnodes. Differential diagnosesto beconsidered
besides gastric carcinoma, are Crohn's disease,
sarcoidosis, syphilis, mycoticlesionsand exposureto
berylliumandsilicates(5).
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