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SPECIAL FEATURE

TRIPLE NEGATIVE BREAST CANCER
Introduction

Breast cancer is a heterogeneous disease.
It encompasses severa distinct biological entities
that are associated with specific morphological and
immunohistochemical featuresand clinical behavior.
For many decades, invasive breast carcinomas were
classified according to histological type, grade and
expression of hormone receptors [estrogen receptor
(ER) and progesterone receptor (PR)]. Recent
microarray expression profiling analyses has
demonstratedthat breast cancerscanbesystematically
characterizedintobiol ogically andclinically meaningful
fivemainsub-groups, twoof themER positive(lumina
A and B) and three ER negative [normal breast like,
human epidermal growthfactor receptor2 (HER2) and
basal-like]. Breast cancerslackingtheexpressionof ER,
PR and HER2 receptors are called Triple-Negative
Breast Cancers(TNBCs).

TNBCscompriseapproximately 15-20% of breast
cancer cases. Thesearehighly proliferative, faster growing
and moresensitivetochemotherapy drugsthat affectthe
dividing cancer cells. They carry poor prognosisdueto
aggressivebiology andresi stancetopresently available
endocrinetherapies, agentstargetingHER2 pathway's
andinsomecases, standard cytotoxicchemotherapeutic
agents.

Basal-Like Breast Cancersand TNBCs

ThetermsTNBCsand basal-likebreast cancers
areoftenusedinterchangesably by clinicians. Although
both sharenumerousclinical and pathol ogical features,
yetarenotidentica. Triplenegative(TN) isanimmuno-
histochemical definition and basal-like stemsfrom
geneexpressionprofiling. Basal-likebreast carcinoma
ischaracterized by certaingeneexpression clusters
expressed innormal basal/myoepithelial cellsof the
breast, high-molecular-weight ‘ basal’ cytokeratins
(CK: CK5/6, CK14 and CK17), vimentin, P-
cadherin, c-Kit, U B crystallin, fascinand caveolins.
They frequently lack expression of hormone
receptors and HER2, show either P53
immunochemical expressionor TP53 genemutations
and express epidermal growth factor receptor
(EGFR) in morethan 60% of cases.

Notal basdl- likecancersdefined by geneexpression
anaysisareTN, noral TN tumorsarebasal-like. Inthe
majority of cases, however, thesetwo categoriesshare
similar clinica features, prognosi sandtreatment options.
For thisreason, terms TNBC and basal-liketumor are
usedinterchangeably.

Figure: Inter-relationship among Triple negative
breast cancer (TNBCs), Basal phenotype (BP) and
BRCAL

BRCAland TNBCs

TNBCs and breast cancers in carriers of the
BRCA 1 mutation bear significant resemblanceinterms
of phenotypicandmolecular features. BRCA 1 mutation
carrierstend to have basal-like subtype tumors. The
smilaritiesbetweenbasd-likebreast cancerandBRCA 1
associated TNBCsindi catethat basal -likebreast cancers
may possessfunctiona defectinBRCA 1anditsrepair
mechanismviaaberrationsintheBRCA 1 gene.

Clinical Char acteristicsand Patter nsof Recurrence

Themaincharacteristicsof TNBCsincludethefact
that they morefrequently affect younger patients(<50
years), moreprevaentin African-American women,
often present asinterval cancers (e.g., cancer arising
between annual mammograms) and are significantly
more aggressive than the tumor pertaining to other
mol ecul ar subtypes. A distinctivedifferencebetween
recurrencepatternsof TNBCand other formsof breast
cancer hasbeennoted. Thepatternin TN ischaracterized
by arapidly risngrateinthefirst2years, withapeak at
2-3years after diagnosis, then therisk of recurrence
subsequently declinesover thenext5years. Themgjority
of patientswhodid not haverecurrenceof diseaseafter
8 years did not relapse afterwards, whereas in other
forms of breast cancer, the risk of recurrence keeps
rising as time progresses. Not only was timing of
recurrencedifferent, but TNBCsa sohadasignificantly
higher proportion of distant recurrences, only rarely




CANCER NEWS

FEBRUARY 2010

preceded by local recurrence. Pattern of metastatic
spread of tumorswaslesslikely to axillary nodesand
boneand moreof haematogenousspreadwithapeculiar
proclivity todevelop metastaticdepositsinthebrainand
lungs. No correlation betweentumor sizeand presence
of lymph node metastasis has been observed in the
TNBCgroup. Patientshaveas gnificantly shorter survival
followingthefirst metastati ceventwhencomparedwith
thosewithnon TNBC controls.

Diagnostic Features

TNBCsmostcommonly present asacircumscribed
masswithout associated microca cifications. Thislack of
cacificationsisreflectedat ahistological level by alow
incidenceof associated ductal carcinomainsitu. Hence,
mammography may not betheided tool for early detection
of TN cancers. Magnetic resonance imaging (MRI)
featuresaremass-typelesionsdominated by their ductal
phenotypewithtypical malignant enhancementkinetics
onMRI. A higher fluorodeoxy glucoseuptakewasfound
intheTN groupon Positron emissiontomography scan
withsengtivity of upto 100%.

Pathological Features

Majority of TNBCs are ductal in origin, other
aggressive phenotypes appear to be overpresented,
including metaplastic, medullary and adenoid cystic.
Theyareusudly of high histologica grade.Morphologica
featuresincludepushingborder of invasion,lymphocytic
response, highnuclear grade, highmitotic count, high
nuclear cytoplasmic ratio, spindled tumor cells,
metaplastic featuresand geographical tumor necrosis.

Current Treatment and Prognosis

Thegresatinterestin TNBCisnot surprising, given
that previous studies have shown that these cancers
benefit neither from hormona therapies nor from
treatmentstargeted against HER2 receptors. Theonly
systemictherapy currently availableischemotherapy,
and prognosi sremainspoor.

At present, therearenorecommendationsfor specific
treatment regimensto beusedin TN cancersandtheir
subgroups. TN cancer isnot associated withincreased
risk forlocoregional rel apseafter conservativesurgery.
Datadoessuggest that combinationtherapy may offer
improved outcomesintermsof progressionfreesurvival
(PFS). TNBCsaresensitivetochemotherapy and have
exhibited agreater likelihood of compl eteresponseto
neoadjuvant therapy. Complete response rates are

doubledinthe TN subgroupcomparedwiththeremaning
cancers. They may respond better to chemotherapy
becauseof their highindex of proliferation, indicated by
highexpressionof Ki-67. Patientswhofail toachieve
complete response tend to relapse earlier and
subsequently havepoor outcomes. Anthracyclineand
taxanebased regimenshavetraditionally beenused in
breast cancer patients, including TNBC patients, with
evidence of antitumor activity and improvement in
clinical outcomes. A recent study of vinorelbineplus
gemcitabine vs vinorelbine alone demonstrated a
sgnificantly prolonged PFSwiththecombinationregimen.
Epothilones, anovel class of microtubule stabilizing
agents, arelesssusceptibleto cellular mechanismsof
resistanceand | xabepilone, themost advanced drugin
clinical devel opment, incombinationwith capacetabine
inmetastatic TNBC hasshownthree-foldincreasein
responserateswith 32%reductioninrisk of progressive
diseaseand 2monthsimprovementin PFScomparedto
capacetabine aone. This drug has received FDA
approval for treatment of metastaticor local ly advanced
breast cancer after failureof anthracyclineand taxane
and isunder evaluation in the neoadjuvant aswell as
firstlinesetting
FutureProspects
Tageting DNA Repair Complex

BRCA 1 mutation and subsequent defect in DNA
pathway is potentially associated with decreased
anthracydinesengitivity andincressadplatinumsengtivity,
particularly tocisplatin. TNBCswithBRCA 1 mutation
show an exquisite sensitivity to inhibitorsof thepoly
ADP-ribose polymerase (PARP) enzyme which is
essentid for repair of single-strandedbreaksand BRCA 1
function. A phase Il study with the investigational
PARP-Linhibitor BSI-201, incombinationwithstandard
gemcitabineand carboplatinchemotherapy, presented
duringplenary sessionat theASCO’ sannua meetingon
May 31, 2009 showed significantly better outcomesin
metastatic TNBC patients compared to women who
received standard chemotherapy alone. BSI-201
devel oped by Sanofi-Aventisisnow undergoing phase
[11 trial. Other agentsthat cause DNA breaks, including
etoposide and irinotecan, may also share selective
activityinTNBCswithBRCA 1 mutations.

Targeting Other Molecular Pathways

EGFRinhibitorsa onehavenot exhibitedpromising
antitumor activity inbreast cancer, but they may enhance

4
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Table: Ongoing Trials - Triple Negative Breast Cancer

Therapy in Triple Negative Metastatic Breast Genentech

Cancer

.. . Sponsors / . Start /
Clinical Trial Collaborators Intervention Phase Sl
A Study of Dasatinib (BMS-354825) in Bristol-Myers Squibb Dasatinib 11 December 2006
Patients With Advanced "Triple Negative" Completed
Breast Cancer
Platinum for Triple Negative Metastatic Massachusetts General Drug: Cisplatin Drug: 11 June 2007/June
Breast Cancer and Evaluation of p63/p73 as Hospital Beth Israel Deaconess Carboplatin 2010 Recruiting
a Biomarker of Response Med. Cen. Dana-Farber Cance
Institute North Shore Medical
Center
Cetuximab and Cisplatin in the Treatment of Merck KGaA Cetuximab Cisplatin 11 June
"Triple Negative" Metastatic Breast Cancer 2007/March
(BALI- 1) 2009
Bevacizumab and Abraxane as Second-Line University of Pennsylvania Bevacizumab Abraxane 1I May 2007/Dec

2011 Recruiting

Negative Breast Cancer (TITAN)

Gemcitabine and Cisplatin as First- Line Fudan University Drug: Gemcitabine Cisplatin 11 Sept 2007/Sept
Combination Therapy in Patients with Triple 2009 Recruiting
Negative MBC

A Randomized Trial of Ixempra Versus Sarah Cannon Research Drug: Doxorubicin Drug: 111 Jan 2009/Jan
Taxol in Adjuvant Therapy of Triple Institute SCRI Oncology Cyclophosphamide Drug: 2016 Recruiting

Research Consortium Bristol-
Myers Squibb

Ixabepilone (Ixempra) Drug:
Paclitaxel (Taxol)

the effect of chemotherapy in TNBCs. Clinical trials
testingtheefficacy of humanizedanti-EGFRmonoclona
antibodiesand EGFRtyrosinekinaseinhibitors(TKIs)
arecurrently underway inpatientswith TNBCs. c-Kit
hasbeenshowntobepreferentially expressedintumors
lacking hormone receptors and HER2 expression.
Imatinibmesylateisc-Kitinhibitor that couldbeusedas
atailoredtherapy for TNBCs.

Dasatinib, asrcpathway inhibitor, hasbeen shown
inpreclinical studiestobeeffectiveinbreast cancer cell
lineswithaTN phenotype. Patientswho respondedto
thisTKI had cancerspreferentialy lacking ER, PRand
HER2 and expressing CK5 and CK17. It has been
demonstratedthat caveolinsland2, whicharesubstrates
for srcfamily kinases, are preferentially expressedin
basal-likeand TNBC. Caveolins1and2haveasobeen
shownto predict responseto platinumsalts.

Basd-liketumorshavebeen showntobeassociated
withneovascul arization. Bevacizumabitargetsthe vascular
endothelial growthfactor angiogenesispathway. The
Eastern Coopertive Oncology Group 2100 examined
the addition of bevacizumab to taxanesin metastatic
breast cancer patients, includingthosewith TN phenotype.
However, current resultsarenot enoughtocomment on
itseffecton TN tumors. It hasbeenreportedthat asubset

of TN tumors, thosewith mesenchymal features, may
benefit from TRAIL (tumor necrosisfactor-resulting
gpoptos s-inducingligand) inhibitors. Someof theongoing
trialsareshowninthetable.

Concluson

TNBC and basal-like breast cancer are distinct
molecul ar classesof breast cancer withahigh degree
of overlap. TN tumors can be identified in routine
practice based on negative status for hormone
receptorsand HER2, whileidentification of basal-like
cancer isstill achallengeto pathologists. Giventhe
fact that TNBC is such a heterogeneous entity, an
important research field is the validation of
immunohistochemical markers, enabling in better
defining subgroupswithdifferent clinical behaviours
and with predictive value towards sensitivity to
chemotherapy and newer targeted treatments. The
new challenge that arises is to use the
immunohistochemical and geneticknowledgeabout
these TNBCstofindtail oredtreatment regimensfor
this subgroup with limited treatment options and
WOrseprognosis.

(Reviewed by Dr Suresh P, DNB student; Dr J B
Sharma, Consultant; Dr D C Doval, Chief, Department
of Medical Oncology & Director Research)
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PERSPECTIVE

TRANSARTERIAL CHEMOEMBOLIZATION
OF HEPATOCELLULAR CARCINOMA

Introduction

Transarteria chemoembolization (TACE) is a
combination therapy of transarterial embolization and
regiond chemotherapy. Chemoemibolizationwasproposad
by KATOetd in1981inwhichintraarteria infusion of
chemotherapeutic agents is combined with arterial
embolization of the vascular supply of the neoplasm.
Hepatocelular carcinoma (HCC) is a mgjor hedth
problemworldwide. Itisthefifthmost commoncancerin
the world, and the third most common cause of
cancer-related deaths. Despite remarkable advancesin
thesurveillanceandtreatmentof HCC, agresat proportion
of patientsaredtill noteligiblefor curativetrestment dueto
an advanced tumor stage or poor hepatic functional
reserve. For effectivepdliativetrestments, TACEprovides
asurviva benefitbased onrandomizedcontrolledstudies.

Prindple

Liverisauniqueorganwithdud bloodsupply. Itderives
70-80% of itssupply fromportal veinandremaining 20-
30% from hepatic artery. Mdignant tumorsintheliver
receivenearly al their nourishment fromhepaticarterial
supply, while norma hepatocytes are predominantly
nourishedby porta venoussupply. Theseobsarvetionsare
thebasi sfor thedevel opment of transarteria therapy for
hepatic neoplasm while preserving normal hepatic
functions. Thecombi nationof embol othergpy andregiond
chemotherapy has synergistic, anti-tumor effect
withahighobjectiveresponserate. TACEreducesarterid
inflow, diminishes washout of the chemotherapeutic
agent, exposes the tumor to high concentrations of
chemotherapy and confines the agents localy so that
systemictoxicity isless. Atthesametime, thistechnique
deprivesthetumor of itsblood supply, which canresult
indamageor death of thetumor cells.

Embolic Agents: Permanent embolic agents include
polyvinyl alcohol (PVA) particles microspheresandsted
coilswhilege atingpongesandautol ogousbl oodclotsonly
embolizetemporarily. Lipiodol isaniodinated ethyl ester
of poppy seedail havingaffinity fortumor neovascul arity.
It functions as microvessel embolic agent, carrier of
chemotherapeuti cagentsand asaugmenter of antitumor
effectof TACE.

Chemotherapeutic Agents: These are usually
suspendediniodizedoil andaredelivered asclosetoa
tumor aspossi blefollowed by theembolization process.
Several chemotherapeutic agents have been used,
doxorubicinandcisplatinbeingthemaost common.

A novel sysemcombiningPV A beedanddoxorubicin
as drug-eluding beads (DEB), is supposed to release
doxorubicininad ow andcontrolledmanner,improving
pharmaco-kinetics of injected doxorubicin reducing
drug-relatedsideeffects.

Indications

Chemoembolizationisindicatedin patientswhose
disesseispredominately limitedtotheliver, whether the
tumor began in the liver or spread to the liver from
another organ. Hepaticneoplasmsthat arehypervascular
innaturerespondmorefavorably tochemoembolization
thanthoselesionsthat arehypovascular. Cancerstobe
treated includes primary HCC, metastasisto theliver
fromcoloncancer, breast cancer, carcinoidtumors, id et
cdll tumorsof thepancreas, ocular melanomaetc. Chemo-
embolization may be used as soletreatment, but has
severd limitations withreducedefficacy forlargetumors,
somultimoda trestmentsarebeingdevel opedinorderto
improve outcome. These include TACE Plus RFA,
TACE and HCC Resection (beforeand after), TACE
before liver transplant (LT), TACE to prevent drop
outwhileawaitingL T, TACEfor downstagingHCC.

Patient Selection

TACEisusually doneinasel ected group of patients
withmulti-nodular HCCwhocannotbenefitfromcurative
trestment. Pre-embolizationassessmenttypicalyincludes
CT or MRI toeval uatetheextent of intrahepaticdisease
and to exclude extrahepatic malignancy. Baseline
laboratory studies should include a complete blood
count, aprothrombin time, liver functions including
bilirubin, creatinine, andany appropriatetumor markers.
Preliminary diagnosticangiography of cdiacandsuperior
mesenteric artery is performed to assess the hepatic
artery supply andto document thepotency of theportal
vein. Inadditiontotheidentification of variant hepatic
arteria anatomy, identificationof any parasiticarterial
blood supply fromadjacent organsandarterial supply to
thegastrointestinal tract should alsobedone.

Procedure

Aninterventional radiologist usually carriesoutthis
procedureinclosecollaborationwithanoncol ogistwho
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determinestheamount of chemotherapy. Premedication
with lorazepam 0.25 mg/kg orally 1 hour before the
procedureisgiven. Theprocedureisdoneunder local
anesthesiawiththehel pof imageintensifier (atypeof x-
ray). 30-40mgof 1%lidocaineisinjectedintra-arterially
to reduce embolization-induced pain. A catheter is
inserted into the femoral artery in the groin and is
advanced via aortainto the hepatic artery. Once the
branchesof thehepaticartery that feedtheliver cancer
areidentified, emulsonof 10ml lipiodol, 5ml omnipague
300 (aidsemulsifyingthemixture), andacytotoxicdrug
isused to embolizethetumor followed by particul ate
(PVC) embolization. Recently developed DC Bead
mixed with equal volumeof non-ionic contrast media
showsgoodresult. Maximumrecommended doseis75
mg/m?or afixed doseof 150mgdoxorubicin. Thewhole
proceduretakesonetotwo hours, and thenthecatheter
isremoved. Patient should beadmitted and should be
mobilized after 6 hours of bed rest. Postoperative
antibiotics, anti-ul cer andanalgesiaareadministered, if
and when required by the patient. Some patients may
undergo repeat sessionsat 6to 12 week intervals.

Benefits

TACE exposes tumor to high concentrations of
chemotherapy and confinestheagentlocaly, resultingin
limited systemic toxicity. It stops tumour growth or
shrinksthem (lastingfor average 10to 14 months), and
usually can berepeated if cancer startsto grow again.
Other typesof therapy (tumor abl ation, chemotherapy,
radiation, surgery) may beusedincombination. Most
importantly, it preservesliver function and maintains
normal quality of life.

Contraindications

Hepatic embolization is contraindicated in the
presence of hepatic encephal opathy or jaundice and
compromised portal venous blood flow. Patients at
higher risk of acute hepatic failurefollowing arteria
embolizationinclude: extens vehepaticreplacement by
tumor, elevated |actatedehydrogenase, elevated AST
andtota serumbilirubin.

Risks& Complications

Themost common complication of TACE ispost-
embolization syndrome that consists of transient
abdominal pain and fever with elevated hepatic
trans-aminases. It is salf-limiting within 3-4 days.
Hepaticfallureafter TACEIisrelatedto TA CE-induced
ischemi cdamagetothenon-tumorousliver tissue.

Other lessimportant complicationsare damageto
thebloodvessels, embolizationmaterial lodgedinthe
wrong place, ischemiccholecystitis, hepatic abscesses
andbiliary grictures, upper gastrointestina complications,
allergicreactiontothecontrast material, risk of kidney
damagein patientswith diabetesor other pre-existing
kidney disease, reactionstochemotherapy (nausea, hair
loss, cytopenia) etc.

Seriouscomplicationsfrom TACE (eitherinfection
ordamagetotheliver) occurinabout 1in20procedures.
Reports indicate that approximately one in 100
proceduresresultindeath, usually duetoliver failure.

Post-Procedural Imaging

Review CT is done 10-14 days following
embolizationandearly if complicationsoccur. Dense
opacification (lipiodol) associated with necrosis is
seen. It demonstrates non-target embolization and
complications. Over time, reassessment shouldbedone
for collateral development which may contribute to
tumor recurrence and may require repeat
chemoembolization.

Survival Benefits

Lloveteta concludedthat survival probabilitiesof
HCC at 1 and 2 yearswere 82% and 63% for TACE
and 63% and 27% for conservative treatment,
respectively. Cumulative meta-analyses proved that
TACEsggnificantly reducedoverdl 2-year mortdity rate
comparedtocontrol patientsonconservativel inactive
treatments. A recent study reported that 1-year and 2-
year survival ratesafter TACE using DEB were 93%
and 89%, respectively. Cheng et a recently showed
that mediansurvival withTACE-RFA was37 months
while that of TACE and RFA alone were 24 and
22 months, respectively.

Conclusion

TACE has been widely accepted as standard
thergpy inse ected patientsof HCC. Recent advancement
in microcatheter technology has made it possible to
performultrasalectivecatheterization of tumor feeding
arterieswithreduced complication. Withtheadvent of
newer intra-arterial targeted agents, the potency of
TACEhasdrasticdly increased. Further advancesinthe
development of specificcancer therapeuticsand drug
ddivery systemswill providealeapintothesearchfora
cureagainst cancer.

(Reviewed by Dr Padma Talukdar, DNB student;
Dr S Avinash Rao, Consultant; Dr AK Chaturvedi;
Chief, Department of Radiology & Medical Director)
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IN FOCUS

INDIA'S SUPERCONDUCTING CYCLOTRON
Introduction

Superconductingcyclotronisthemost advancedand
high tech accelerator. High speed charged particles
circulatinginthecyclotronareused by thescientistsfor
frontline basic and applied research in nuclear
sciences.V ariableEnergy Cyclotron Center (VECC) of
theDepartment of AtomicEnergy inKolkata, India, has
the expertise to construct a compact superconductor
cyclotron for treatment of cancer. Thefoundation of
supercyclotronprojectinVECCwaslaidin1997.Only
four |aboratoriesintheworldhaveas milar technol ogy.
Withthecyclotronbecoming operational in2009, India
isnow intheworld map possessing themost advanced
technol ogy and scienceinthisaspect.

Principle

A largenumber of systemsof theaccel erator, mostly
constructed in the country, are working in unison to
give acceleration kicks to the tiny nuclei of oxygen.
They get over 2500 acceleration kicks during their
entirejourney of about 7 kmwithin the accelerator to
attain full energy in about a few microseconds
(microsecond=onemillionth of asecond).

Various Systems

The 100-tonneiron-coresuperconducting magnet
producesmagneticfieldof about 5 Teda. Over 8tonnes
of mass, consisting of the superconducting coil and
stainless steel structures is continuously kept cool
at-269°Cinsideamost sophisticated Dewar’ calledthe
cryostat, kept in the iron-core. Over 35 km of
superconducting wire has been used to construct the
coil, winding its way round and round the bobbin.
About 300litresof liquidheliumisrequiredtokeepthe
coil fully dippedat anytime. Thousandsof litresof liquid
nitrogenat -95°Cisal so neededtokeepthecoilscooled
at theoperatingtemperatures.

The complex radiofrequency system gives
acceleration kicks to the tiny particles. This system
comprises of huge copper structures, called cavities,
fabricated under strict quality control and a variety
of high power electronic units. This system would
deliver over 200 kW of radiofrequency power for
accelerationof chargedparticles.

Thetiny particles, covering several kilometres of
distanceduringtheprocessof acceleration, circulatein
achamber that isevacuatedtoafractionof amillionthof
a mm of mercury pressure. This pressure level is
maintainedwiththehe p of aspecially designedvacuum
system. Ultralow pressureisalsorequiredtomaintain
high electric fields for acceleration of the particles.
Hundredsof litresof very low conductivity water flows
throughvarioussystemsevery minutetokeepthemcool.
Performanceof al thesystemsismonitoredthroughthe
sophisticated computer control system from a set of
control rooms. One important aspect of the
superconductingcyclotronisitsenergy storagesystem,
which storesenergy inthe formof magneticfieldsin
coiled superconductingwires. Thestored energy canbe
released asand whenrequired.

Applicationsof the Technology

The development has opened up application
possibilitiesof theprotontechnology invariousfields
from cheap cancer treatmentsto energy storage. It is
capableof deliveringabout 70MeV (Millionelectron
Volt) proton beam which isan ideal tool for treating
melanomaof theeyeanda sobraintumors, whichmight
notrecur infiveyears. A superconducting cyclotronfor
cancer treatment usi ng proton beamswoul dbea most of
thesamesizeastheoneconstructed by VECCbut with
asmpler design. Thesuperconductingcyclotronwould
offer highly chalengingopportunitiestoyoungscientists
and engineers who are getting ready with equaly
sophisticated experimental facilities for research.
It also offers unique opportunities for material
scienceresearch.

FuturePer spective

Thedevel opment of superconducting cyclotronhas
opened up application possibilities of the proton
technol ogy invariousfiel dsfromcheapcancer treatment
to energy storage. VECC is constructing first-of-its-
kindmedica cyclotronfacility inthesouthernsuburbsfor
productionof thaliumandga liumisotopes, whichwould
comeup withinoneyear andit would beabig helpto
access fresh isotopes for those needing angioplasty,
besides thyroid patients. Thus the superconducting
cyclotron provides quantum jump in the accelerated
particleenergiesfor frontlineexperimentsat par with
therinternationa counterparts.

(Reviewed by Dr P S Choudhury, Senior Consultant,
Department of Nuclear Medicine)
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RESEARCH & DEVELOPMENT

Breast CancersChangeForm

Scientists from the Breakthrough Breast Cancer
ResearchUnit, University of Edinburgh, havediscovered
that over athird of breast cancer tumorschangeform
whenthey spread. Theresearchersanalyzed 211 tumors
whichhad spreadfromthebreast tothelymphnodes, in
thearmpit. They foundthatin82 (39%) casesthedisease
inthelymph nodeshad changed type. Twenty tumors
changed from estrogen receptor (ER) negativeto ER
positive. Thischangewould mean hormonetherapies
suchastamoxifen, whichwould not haveworkedfor the
orgina tumor, couldhelptreat thedi seaseif ithasspread.
Other tumorschangedfromER positiveto ER negétive,
which suggeststhosepatientsmay begiventreatments
whichwill notbenefitthem, andarethereforeexperiencing
Sdeeffectsunnecessarily. They weresurprisedthat such
ahigh proportion of tumors change form when they
spread beyond the breast. Thissuggeststhat thereisa
need to test which type of disease awoman hasinthe
lymphnodes, becauseit couldradically alter thecourse
of treatment she receives. Clinical trials need to be
carried out toseehow theseresultscoul d benefit patients.

(Annals of Oncology, Nov 4, 2009)

Cancer Risk in Type 2 Diabetes Méllitus

A research team at the Veterans Affairs Medica
Center, California, conducted a comprehensive
assessment of the risk for gallbladder, biliary and
pancreatic cancersin alarge cohort of patients with
type2 diabetesmellitus(DM).Theteam performed a
retrospectivesearch of type2 DM patientsmatchedto
non-di abeti ccontrol sfrom 1990t0 2000, for thepresence
of gallabladder, billary and pancreatic cancer. The
databasesearchidentified 1,172,496 casesand control
subjectsfor analysis. Among patientswithtype2 DM,
the incidence of pancreatic cancer was increased
three-fold compared to controls and gallbladder and
extrahepatichiliary cancerswereincreased by two-fold
comparedtocontrols. Thisstudy suggestsfutureavenues
forinvestigationtodeterminepreventivemeasuresand
screeningimplementation strategiestolimit theimpact
of thesetumorsintheveteran aswell asgeneral type
2DM populationintheUnited States.

(World Journal of Gastroenterology, Nov 14, 2009)

CirculatingTumor Cells

ResearchersatheUniversty of CdiforniaLosAngles
(UCLA), havedeve opedaninnovativenew devicewith
nano-sized featuresto capturecircul ating tumor cells
(CTCs).Itcanprovidecritical informationfor examining
anddiagnos ng cancer metastasi s, determining patient
prognosis, and monitoring the effectiveness of
therapies. Thedevicegrabs cancer cellsinthebloodthat
havebroken off fromatumor, just asfly paper captures
insects. Todate, several methodshavebeendevel oped
to track these cells, but the UCLA team’s novel “fly
paper” approachmay befaster and cheaper thanothers;
it appearsto capturefar moreCTCs. TheUCLA team
developed a 1-by-2-centimetre silicon chip that is
coveredwithdensely packednanopillars. Thenanopillar
chip captured morethan 10 timesthe amount of cells
captured by thecurrently usedflat structure. Thestudy
found anoptimal detectiontimeof only 2 hoursusing
nanopillar chips. Further studies with *break-away”
cancer cellsinpatients’ blood, aswell asinother body
fluids, suchasurineandabdominal fluids, arerequired.

(Medical News Today, Nov 20, 2009)

Sprycel for Ovarian Cancer

Researchersat the Jonson ComprehensiveCancer
Center havefoundthat thedrug Sprycel, approvedfor
useby theUSFood & Drug Administrationin patients
withchronicmyeloidleukemia, significantly inhibited
growthandinvasivenessof ovariancancer cellsanda so
promotingtheir death. Sprycel, dsoknownasa“dirty”
kinase inhibitor, inhibits more than one pathway. It
inhibitsthefocal adhesionkinaseand ephrinreceptor,
also associated with ovarian cancer. Inthisstudy, the
drugwastested against 34 ovarian cancer cell lines, on
whichgeneticanalys swasconducted. The researchers
were thus able to identify genes that predict
responseto Sprycel. If thework isconfirmedinhuman
studies, it may be possible to test patients for Src
activationand sel ect thosewhowouldrespond prior to
treatment,thereby personalizing their care. Thedrug,
when paired with achemotherapy regimen, waseven
moreeffectiveinfightingovariancancerincell linesin
which signaling of the Src kinases, associated with
the deadly disease, isactivated. It may be possibleto
add thetargeted therapy asafirst linetreatment if its
efficacy isconfirmed in future studies, adding anew
tool toanoncologist’ sarsenal.

(BMJ, Nov 10, 2009)
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DRUGS
New Drug Regimen

For patients with advanced biliary-tract cancers,
systemic chemotherapy is the standard treatment. A
study reportsthat bevacizumab giveninadditiontothe
combined chemotherapy regimen of gemcitabineand
oxdiplatin(GEMOX-B)iswell tolerated. Italsoshows
promising antitumor activity in patientswith advanced
biliary-tract cancers as compared to patients treated
withGEMOX-B alone. A Phase2tria investigated the
effectivenessand safety of GEMOX-B inpatientswith
biliary-tract cancers. Researchers also examined the
potentia of changesinwholebody PET scansasanearly
predictivemarker of clinical outcome, tohel pidentify
patientsmostlikely tobenefitfromthetreatment. A total
of 35 patients with advanced biliary-tract cancers
were given all 3 drugsintravenously. At start of trial
and at theend of second cycleof therapy, whole body
PET scans were done and results indicated good
tumor response. These findings support the
combination of molecularly targeted agents with
chemotherapy tofurtherimprovetreatment outcomesin
patientswithbiliary-tract cancers.

(Medical News Today, Nov 23, 2009)

New L eukemia Drug

Chroniclymphocyticleukemia(CL L) accountsfor
about one-third of all leukemias. Ofatumumab,
manufactured by GlaxoSmithKIlineand Genmab, is a
monoclonal antibody that hel psstimulatetheimmune
system to fight cancer cells. It works by binding to a
specificproteinfound onbothnormal and malignant B
cells. Thedrug ofatumumab (Arzerra) wasgivenfast-
track approval by theUS FDA for thetreatment of CLL
that is not responding to fludarabine (Fludara) or
alamtuzumab (Campath). The FDA’s approva of
of atumumab wasbased onencouraging resultsfroma
single-arm study of 59 patientswhose CL L had come
back or wasnot respondingto other treatments. Forty-
two percent of the pati entsresponded to of atumumab.
The average response time was 6.5 months, the most
seriouss deeffect beinganincreased chanceof infections.
GlaxoSmithK lineplansfurther studiesof thedrug.

(American Cancer Society News, Oct 29, 2009)

Omacetaxine M epesuccinate

Chronicmyeoidleukemia(CML) patientsinitially
respond well to treatmentswith drugscalled tyrosine
kinase inhibitors (TKIs). However, a significant
proportionof patientsfail, or becomeintolerantto, one
or moreTKIs, andthecauseof failuremay betracedto
the emergence of Bcr-Abl mutations. A common
mutation called T315I renders CML resistant to all
currently approved TK1s. Thishascreatedasignificant
unmet medical need in the management of CML.
Omacetaxinemepesuccinateisusedfor thetreatment of
CML patientswhohavefailedtreatment withimatinib
andwho havedevel opedtheBcr-Abl T315I mutation.
ChemGenex'sfilingof marketingauthori ztiongpplication,
based ondatafrom pivota study 202whereomacetaxine
mepesuccinate demonstrated clinical benefit for the
treatment of T315I positive CML patients, wasvdidated
by the European Medicines Agency. Omacetaxine
specifically bindsto ribosomal A-sitecleft, inhibiting
proteintrand ation of short-lived oncoprotiensthat are
upregulatedinleukemiccells(particularly Cyclin-D1,
Mcl-1andc-Myc) andasokillshumanCML stemcells
knowntobeinsengitiveto TK1s. Omacetaxineiscurrently
inglobal Phase2/3clinical trid sfor CML andhasbeen
granted Orphan Drug designation by US FDA and
European MedicinesAgency (EMEA) aswell asFast
Track statusby the FDA.

(ChemGenex Pharmaceuticals Ltd, Nov 30, 2009)
Oncophage® Cancer Vaccine

Many patientswithglioblastomasurvivelessthan
oneyear after diagnosis. Asaresult, researcherscontinue
to evaluate new and innovative treatment strategies.
Oncophage® isaninvestigational anticancer vaccine
thatisderivedfromthepatient’ sowntumor. Thevaccine
isintended to prompt the body’ s immune system to
respond to the cancer cellswithout affecting healthy
cells. The safety and efficacy of Oncophage® for the
treatment of recurrent or progressive high-grade
glioblastomaisbeingevauatedinaPhase2clinica trial.
Preliminary resultsfrom theclinica tria showthatamong
patients with recurrent or progressive high-grade
glioblastoma, treatment with the investigational
Oncophage® (vitespen) cancer vaccinemay improve
survivd. Inthefirst 20 pati entstreatedwith Oncophage®,
median survival was 10.1 months. Thirty percent of
patients survivedfor oneyear or longer. It suggeststhat
Oncophage® may beapromisingtreatment approach
for patientswithrecurrent or progressiveglioblastoma.

(Cancer Consultants News, Nov 4, 2009)
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I nter ventional Neur o-Oncology

Neurosurgeons from NewY ork-Presbyterian
Hospital/Weill Cornell Medical Center performedthe
world’s first intra-arterial cerebral infusion of
Avadtin (bevacizumab) directly intoapatient’ smaignant
brain tumor. This novel technique may expose the
cancer to higher doses of the drug therapy, while
possibly sparing the patient'scommon side effects of
receiving the drug intravenously or throughout their
body. Todeliver thedrug, neurosurgeonsdirect ahair-
thinmicrocatheter through bl ood vessel sinthebody, via
thecarotidartery running uptheneck, andthenintothe
smaller arteriesdeepinthebrain. Uponarriving at the
tumor site, a drug to open the blood-brain barrier is
injected. After the blood-brain barrier istemporarily
opened, a window of time lasting approximately
S5minutes, the chemotherapeutic agent Avastin is
injecteddirectly intomaignanttumor. Theinvestigative
procedure, called super selectiveintra-arterial cerebra
infusion of Avastin, hasbeen successfully performed
on 5 patientswith promising results. Researchersare
currently enrolling patientsfor thePhase 1 study. This
technique may herald birth of a new field of
“Interventional Neuro-Oncology.”

(Medical News Today, Nov 18,2009)

New Way to Brain Tumor Biopsy

Neurosurgeonsat Barrow Neurol ogical Instituteat
St. Joseph’ sHospital and M edical Center areusingthe
new miniaturelaser confocal microscopetoview brain
tumor regionsduring surgery and obtaindigital imagesof
thetumor and brain tissue. The microscopeisused to
Imagethetissueafter afluorescent drug injectedintothe
patient travel sintothetumor. Itwaspossibletodigtinguish
cancer cellsandthemarginof thebraintumor without
takingabiopsy andtoobtainadigital videoof thebrain
tumor to show blood flowing through the abnormal
vessalsof thetumor and thetransition from normal to
abnormal brain tissue. Intraoperative diagnosis is
performed by obtai ning several specimensfromwithina
braintumor using bi opsy forcepsand cutting, freezing
and staining the specimen for examination under the
microscope. Thetraditiona andysisislimitedby sampling
error and by mechanical tissuedamagefromthebiopsy
forceps, d owingoperativeworkflow by 30to40minutes.
Thenew microscopecanovercometheselimitationsby
hel pingtovisualizethecellular andtissuefeaturesof a
tumor in real-time. The probe can be moved over the

entire visible extent of a tumor, guiding the
neurosurgeon to hypercellular or aggressive areas
that arelikely togeneratehigh-yieldbiopsies.

(S. Joseph’ sHosp. and Med. Center , Nov 11, 2009)
Optical Biopsy for Breast Cancer

A University of Florida biomedical engineering
researcher ismaking progressonan* optical biopsy” for
breast cancer that hasthepotential todeterminewhether
growthsarecancerouswithout ever puncturingtheskin.
Itishighly likely it can become adiagnostic tool, an
adjuncttox-ray mammography. Phase-contrast diffuse
optica tomography isascreeningtechnol ogy that roots
out breast cancer withlight and computing power. Light
fromtheharmlesslasersentersthebreast and scatters.
Thereissufficient datafor computer algorithmstocreate
animageof thebreast’ sinterior. Thisimage suggests
either benign conditionsor someof thetel Italesignsof
cancer that are compl etely invisibleto standard x-ray
mammaograms, for example, a high density of blood
vesselssnakingaroundalikely tumor. Light collected
fromcollisionscanindicatechemical evidenceof cancer
andindex refractionor phasecontrast techniqueprovides
informationoncellular sizeand density. Thetechnique
correctlyidentifiedbiopsy confirmedmaignanciesnearly
75%of thetimewiththemost accurateresultsfromolder
patients, whosesofter breastsmakeabnormalitiesmore
prominent. Theresearch hassinceboostedtheaccuracy
rateto 91%inastudy involving 144 women.

(University of Florida, Nov 6, 2009)
Transaxillary Thyroid Surgery

New form of endoscopic surgery performed in
Tulane University School of Medicine uses a small
incisionunder thearmtoremoveall or aportion of the
thyroidor parathyroid glandswithoutleavingascar on
theneck. Thisexcitingnew treatment option, approved
by theUSFoodand Drug Administrationin2009, uses
thelatest DaVinci® three-dimensional, highdefinition
roboticequi pmenttomakeatwo-inchincisonbe owthe
armpitthat allowsdoctorsto maneuver asmall camera
andspecialy designedinstrumentsbetween musclesto
access the thyroid. The diseased tissue is removed
endoscopicdly throughthearmpitincison. Thistechnique
safely removesthethyroidwithoutleavingso muchasa
scratch on the neck. Traditional thyroidectomiescan
involvealongincisionat thebaseof theneck.

(ScienceDaily, Nov 25, 2009)
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Eribulin M esylate

Eisai Inc. announced preliminary results from a
recently completed global Phase3 study witheribulin
mesylatein patientswithlocal ly advanced or metastatic
breast cancer. Eribulinisanew chemica compoundand
isasynthetic analogueof halichondrin B, anaturally-
derived compoundthat wasfirstisolatedfromamarine
sponge. The study known as “EMBRACE” (Eisai
M etastatic Breast Cancer Study AssessingPhysician’s
ChoiceV ersusE7389) wasanopen-label, randomi zed,
parallel two-armmulti-center study of 762womenwith
locally recurrent or metastati c breast cancer previoudy
treated with at least 2 and a maximum of 5 prior
chemotherapy regimens, includingananthracyclineand
ataxane. Thepatientsweretreatedeither witheribulinor
withtreatment of physician’ schoice. Preliminary results
fromthestudy demonstrated astatistically significant
improvementinoveral surviva ineribulin-trestedpetients
comparedwiththephysician’ schoiceof therapy. The
most common adverse event reported was
myel osuppresson.

(Eisai Inc., Oct 31, 2009)

Her ceptin®for Stomach Cancer

Accordingtotheresultsof aPhase3clinical trial,
Herceptin® (trastuzumab) improves survival among
patientswithHER2-positive, advanced andinoperable
stomach cancer. Herceptintargetsand bl ockstheHER2-
protein, andisusedfor thetreatment of both early-stage
andmoreadvanced HER2-positivebreast cancer. HER2
is also overexpressed in some stomach cancers.
Researchersconductedaninternationa Phase3clinical
trial study among 594 patients with HER2-positive,
advanced and inoperable stomach cancer. Half the
patientsweretreated with chemotherapy alone, andthe
other half weretreatedwithchemotherapy plusHerceptin.
Chemoatherapy consisted of afluoropyrimidine(Xd
[ capecitabine] or 5-FU) andcisplatin. Overall surviva
was 13.8 months among patients treated with
chemotherapy plus Herceptin compared with 11.1
monthsamong pati entstreastedwithchemothergpy aone.
Patientswhosetumorshad thehighest |evel sof HER2
appearedtoderivethemost benefitfromHerceptin.

(UFSCCNews, Sep25, 2000)

Lymphoseek Phase3Trial

ThePhase3 Lymphoseek clinical trial (NEO3-05)
resultsconfirmtheidentificationof lymphatictissuein
breast cancer patients with either breast cancer or
melanomaasdesigned, and when usedin conjunction
withand comparedtovital bluedyes, showedamarked
improvement in this identification. Pathological
assessment of lymphati ctissueremoved duringsurgery
provided further prognostic valuein determining the
disease state. Thetrial wasdesigned to determinethe
accuracy of Lymphoseek toidentify lymphatictissueas
comparedtocommonly usedvitd bluedyes. Theprimary
objective of thetrial wasto obtain at least 203 lymph
nodesidentifiedwiththevita bluedyesandtogatisticaly
demonstrate that 94% of those nodeswereidentified
with Lymphoseek. Procedure-compliant patientsinthe
trial contributed 215 vital blue positive nodes and
Lymphoseek identified 210of thosenodesfor asuccess
rateof over 97%. Lymphoseek alsoidentified851ymph
nodesthat weremissed by thevital bluedyes. Of these
Lymphoseek positivenodes, over 18% werefound by
pathol ogy tocontaintumor. Thefilingof end-of-Phase3
report is amilestone in the development process for
Lymphoseek.

(Neoprobe, Dec 9, 2009)
Prostate Cancer

Investigators presented, at the 10thAnnua Meeting
of the Society of Urolozic Oncology, the results for
prostate-specific (PSA) antigen recurrence from the
additiond andys sof secondary end pointsof biochemical
recurrence rate in a Phase 3 pivotal study of
FIRMAGON® (monthly degarelix for injection) or
monthly leuprolideinprostatecancer patientsduringthe
first year of treatment. Prostate cancer patients who
received FIRMAGON® 240/80 mg/month had a
recurrencerateof 7.7%duringthefirstyear of treatment
comparedwith 12.9%of patientstreatedwithleuprolide
7.5 mg/month (p=0.05). Patients being treated with
FIRMAGON® aso had longer time to recurrence
comparedwiththoseonleuprolide(p=0.04). Resultsof
themulticenter, randomized, open-labd trid, comparing
degarelix with leuprolidein prostate cancer patients,
showed that degarelix is as effective asleuprolidein
reducing and sustaining castratel evel sof testosterone.
Suppression of testosteroneto castratelevel soccurred
significantly faster inpatientsreceivingdegarelix thanin
those receiving leuprolide. Study also showed that
degarelix achieved faster suppression of luteinizing
hormoneandfallicle-stimulatinghormone.

(Drugs.com, Dec 4, 2009)
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Anti-cancer Agent

PateamineA (PatA), anatural productfirstisolated
from marine sponges, has attracted attention as a
potential anti-cancer agent. It hasbeenfoundtoinhibit
surveillance mechanism called NMD (Nonsense-
mediated MRNA decay), akey mechanisminthecell to
degradedamagedandnot fully functional mMRNA.NMD
watchesinsidethebody 24 hoursaday, andwhenever
damaged mRNA is found, NMD attaches a “bad-
MRNA” tag on it and summonsan army to destroy it.
Researchersfoundthat PatA andasimplified, easierto
synthesizederivativeof PatA caleddesmethyl, desamino-
PatA (DMDAPatA) inhibitsNMD. Thismay contribute
totheapoptosisof tumor cells. Groupin 2005 using a
PatA conjugate, foundthat PatA inhibitstheinitiation
phaseof proteinsynthesiswhichgivesPatA thepotential
to fight cancer. Tumor cells are more vulnerable to
DMDAPat’ sinhibitionof proteinsynthesis, makingita
good candidate as an anti-cancer agent. It has been
patented by TexasA& M, eval uated asapotential anti-
cancer agentfor bothhumanandanimal (pet) gpplications.

(Texas A & M University, Nov 2,2009)

Biomar ker sfor Ovarian Cancer

Vermillion, Inc., California, announced on
November12, 2009 that theU SPatent Officehasissued
apatent, number 7,605, 003, titled“ Useof Biomarkers
for Detecting Ovarian Cancer” tothecompany for the
discovery of biomarkers for ovarian cancer. Patent
covershiomarker combinationsfor bothdiagnosisand
management of ovarian cancer and coversmeasurement
of markers by avariety of methods, including mass
spectrometry andimmunoassay gpproaches. TheOVA L
Testisaqualitativeserumtest that combinestheresults
of fiveimmunoassaysintoasinglenumerical score. Itis
indicated for women who meet thefollowing criteria
over age 18, ovarian adnexal mass present for which
surgeryisplanned, andnot yet referredtoanoncol ogi<t.
[tutilizes5well-establishedbiomarkers- Transthyretin,
ApolipoproteinA-1, Beta2-Microglobulin, Transferrin
and Cancer Antigen125andaproprietary algorithmto
determinethelikelihood of malignancy inwomenwith
pelvicmassfor whomsurgery isplanned.

(Biocompare News, Nov 12, 2009)

Marker for Colorectal Cancer

European Patent Office has assigned Patent
PublicationNo. US2009286328 (A1) toWild Norbret
(DE) et.d, entitled”Use of Protein S1I00A12 as a
Marker for Colorectal Cancer”, publishedonNov 19,
2009. Early detection proceduresfor colorectal cancer
availableat presentinvolveusingtestsfor fecal bloodor
endoscopic procedures. It wasthe task of the present
inventionto investigate whether anew marker can be
identifiedwhichmay aidinCRCdiagnosis. Preferably
such marker would be present in stool and allow for a
non-invasivediagnosis. Surprisingly, ithasbeenfound
that theuseof theprotein SLOOA 12 asamarker for CRC
canatleast partidly overcometheproblems. Thepresent
invention, therefore, relatestoamethodfor thediagnosis
of colorecta cancer comprisingthestepsof (a) providing
astool sampleobtainedfromanindividud; (b) contacting
saidsamplewithaspecificbindingagentfor SI00A 12
under conditionsappropriatefor formationof acomplex
betweensaidbindingagentand S100A 12;(c) determining
the amount of complex formed in step (b); and (d)
correlating theamount of complex determinedin(c) to
thediagnosisof col orectal cancer.

(European Patent Office, Dec 3, 2009)
Monitoring Treatment Response

Norfray Joseph F. (Glenview,IL) the inventor,
has been assigned US Patent No. 7622102 entitled
“Method for monitoring early treatment response”,
publishedonNovember 24,2009. Theinventionprovides
amethodfor monitoring early treatment responseof a
cancer treatment comprising measuring by magnetic
resonance spectroscopy (MRS), for example, proton
MRS, theamount of cholinepresentinthetissueadjoining
or surrounding the cancerous tissue before and after
treatment; thetreatment comprisesadministrationof an
angiogenesisinhibitor, whereby adecreaseintheamount
of choline after treatment is indicative of a positive
response. The invention also provides amethod for
determiningeffectivenessof anangiogenesisinhibitorin
thetreatment of cancer. Alsodisclosed aremethodsof
monitoring early trestment responseindiseaseswhere
an angiogenesis effector is employed. The present
invention offersthecombined advantagesof MRI and
MRSandal so providesamethodfor monitoring cancer
treatment, especialy atreatment of cancer susceptibleto
metastasize.

(USPTO, Nov 30, 2009)
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Plan to Regrow Breass

Australian scientists have developed a surgica
technique, known as Neopec, that may allow cancer-
sufferingwomentoregrow their breastsafter havinga
mastectomy. Humantrials areplannedto start within
threetosix months. Theprocedureinvolvesinsertinga
breast-shaped chamber, containing a sample of the
woman' sfat tissue, under thechest skin. A blood vessel
isthen connectedtothefat tissue, allowingittogrowto
fill thechamber withinsxtoeight months. Theprocedure
reliesonthebody’ sownbehavior of fillinginternal voids,
but agel-likesubstancecana sobeinjectedtostimul ate
fat growth. Five women are set to undergo the
experimental surgery at St Vincent’s Hospital inthis
prototype trial. The women in the trial have had a
mastectomy or partial mastectomy, but thereremainsa
defector asymmetry issuewiththeir breasts. Thetria will
not seek to grow awhole breast, but grow fat in the
defected areato provetheprocedureisviableandit can
alsobeusedto hel prestoreother damaged body parts.
Thenew procedure, if successful, would beanimportant
stepforwardindealingwith breast cancer.

(Audtralia: Reuters, Nov 11, 2009)

Cancer Causing Substances

Recently agroupof thirty leading scientistssmet at the
I nternational Agency for ResearchonCancer (IARC)to
discussanumber of substancesthat can cause cance.
They foundmorecancerslinkedtotobaccoandal cohol.
Bowel and ovarian cancershavenow beenaddedtothe
list of cancerscaused by tobacco smoking, whilerecent
studies also suggest a small positive association of
smoking with breast cancer. Research hasconfirmed
that parents'ssmoking can causechildhood cancer, and
childrenborntosmokersfaceahigher risk of arareform
of cancer called hepatoblastoma. Therea soappearsto
be an increased risk of leukemiain children whose
fatherssmoked beforetheir conception. IARC confirms
that secondhand smokecan causelung cancer and notes
that thereissomeevidencefor alink between cancersof
thelarynx and pharynx. Smokel ess tobacco has now
been shownto cause cancersof theesophagus, mouth
and pancreas. |ARC expertsal solooked at thecancer-
causing potential of betel quid which can cause
esophaged cancer, andlimitedevidencefor anassociation

withliver cancer. Thereport findssomeevidencethat
al cohol may causepancreaticcancer. Theexistinglist of
cancerslinkedtodrinkingincludescancersof themouith,
pharynx, larynx, esophagus, bowel, liver and breast.
There is adso now enough evidence to say that
acetal dehyde, achemical that i sproduced whena cohol
is broken down in the body, can cause cancer. This
strengthenstheevidenceonhow al cohol and cancer are
linked.

(France: Cancer Research UK, Nov 4, 2009)
New Mammography Recommendations

TheUS PreventiveServices TasksForce(USPSTF)
hasreverseditsposition onscreening mammography for
womenintheir 40s. Thegroup nolonger recommends
routi nescreeningmammography for average-risk women
inthisagegroup. Themostimportant potential benefit of
screeningmammography isamodest reductioninbreast
cancer mortdity. Potentia risksof mammography include
false-positive test results (which lead to stress and
additional testing), fal se-negativetest results(amissed
cancer), and overdiagnosis. Y oung women are more
likely than older women to experience some of the
downsides of mammographic screening, and areal so
less likely to have breast cancer. The fact that the
USPSTF and the American Cancer Society now have
different screeningrecommendationsforwomenintheir
40s, s mply reinforcestheimportanceof educatingonesdlf
about thepotentia risksandbenefitsof screening, talking
withthephysician, andmakingtherightdecision. This
pointishighlighted by theUSPSTF, whichnotes, “The
decisontogtartregular, biennia screeningmammography
beforetheage of 50 yearsshould beanindividual one
and take patient context into account, including the
patient’ sval uesregarding specificbenefitsandharms.”

Other highlights of the new USPSTF
recommendationsinclude: (i) For womenbetweenthe
ages of 50 and 74 years, mammaography to be done
every two years (rather than every year).(ii) Thereis
insufficient evidenceto assessthebenefit and harmsof
screeninginwomenover theageof 74. (iii) TheUSPSTF
recommendsagal nst teaching breast self-exam.

Recent discussion regarding mammography
recommendationsisfocused onwomenat averagerisk
of breast cancer. Women at increased risk asaresult
of family or persona history may need to begin
screening at ayounger age.

(US USPSTF, Nov 17, 2009)
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CervicaL CANCER AWARENESS
Introduction

Cervica cancer is a major globa public health
problem affecting socio-economically deprived
population. Itisthemost commoncancer anongwomen
inlow-resourcecountries(85%of global cervica cancer
burden of approximately 4,93,000 casesand 2,73,000
desthsannudlly).In India, itisestimatedthet gpproximeately
100,000 women develop cervical cancer each year.
Cancer cervix occupieseither thetop/secondrank among
cancersinwomenin devel oping countries.Oneout of
every twenty womendyingof cancer cervixisanindian.

In many developed countries, a decline in the
incidence and mortality dueto cervix cancer hasbeen
observed in the past 30 years due to implementation
of anumber of cancer screeningprograms. Inindia, itis
difficult toarrangesuch programsbecauseof reasons
like absence of trained manpower, infrastructure,
logistics, quality assurance, frequency of screeningand
costsinvolved. National healthmanagersaretryingto
organize cytological screening programs through
regiona cancer centres. Human papillomavirus(HPV)
vaccineshavebeenlaunchedrecently topreventinfection
by thetwomajor typesof HPV causing cervical cancer.

Factsabout Cervical Cancer

« Cervical cancer formsintissuesof thecervix and a
continuum of pathol ogical changesmay bediagnosed,
rangingfromatypica squamouscellsof undetermined
significance (ASCUS) to low grade squamous
intragpithelial lesion (LSIL) to high grade squamous
intragpithelial lesions(HSIL) toinvasivecancer. The
precancerous conditions LSIL and HSIL are aso
referred to ascervical intragpithelid neoplasa(CIN)1,2
and 3. Lesions can regress, persist or progress to an
invasivemaignancy, withLSIL (CIN 1) morelikely to
regressspontaneously and HSIL (CIN 2/CIN 3) more
likely to persist or progress. The average time of
progressionof CIN 3toinvasivecancer isestimatedto
be 10to 15 years.

« Early symptomsincludeirregular bleedingfromthe
vagina, increased vaginal discharge, brown or blood
stainedvagind discharge.

«+ Cervical cancer occurs in women with early age
marriage(<18years). Diseaseincreasesfrom 35years

and reachesapeak betweentheage of 55t0 64 years.
CIN, theprecursor lesionto cervical cancer, occursin
muchyounger women.

+ Mostof thecancers presentinadvanced stagesrather
inearly stages.Clinica stageat presentationisthesingle
mostimportantvariableinpredictingsurvival.

+ Regular Papanicolau (Pap) tests are essential for
detecting abnormalitiesbeforethey becomecancerous.
Mostinvasivecervical cancersarefoundinwomenwho
have never been screened or have not had a Pap test
withinthepast Syears.

Risk Factors

Themostimportant risk factor for cervical cancer
isinfection by certaintypesof HPV. Theseinclude
HPV types 16, 18, 31, 33and 45 along with several
others. HPV 16 and 18 account for about two-thirds
of all cervical cancers. Some patterns of sexual
behavior increase awomen’ srisk of getting HPV;
namely, sex at an early age, having many sexual
partners, having apartner who hashad many sexual
partnersand having sex with uncircumcised males.
Thevast majority of womenwho havebeeninfected
would never get the disease. In addition to HPV
infection, therisk factorsfor cervical cancer include
poor genital hygiene; cigarette smoking; weakened
Immunesystem; oral contraceptivesand multiplefull-
term pregnancies. Some studies have shown that
Chlamydia infection and diets low in fruits and
vegetablesmay alsoincreaserisk.

Risk Reduction

Women have a choice between US Food & Drug
Administration(FDA) approvedvaccines-gardasi| and
cervarix.Gardasil isMerck'squadrivaentvaccine(HPV
6/11/16/18) and cervarix isGlaxosmithkline'sbivalent
vaccine (HPV 16/18). However, vaccination isnot a
substitute for screening with Pap tests. Even in
women who have been vaccinated, non-HPV type
of cervical cancer may devel op.

TheAmerican Cancer Society Recommendations

Accordingtothe American Cancer Society ACCP,
cervical cancer screening shouldbeginapproximately 3
yearsafter awomanbeginshavingvaginal intercourse,
but nolater thantheageof 21 years. Screeningshouldbe
performed every year with conventional Pap tests or
every 2 yearsusing liquid-based Pap tests. At or after
30yearsage, womenwhohavehad 3normal test results
Inarow may get screenedevery 2to3yearswithcervica
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cytology aloneor every 3yearswithahumanpapilloma
virusDNA test pluscervical cytology. Womenaged 70+
yearswho havehad 3 or morenormal Pap testsand no
abnormal Paptestswithinthelast 10yearsandwomen
whohaveundergoneatotal hystrectomy may chooseto
stopcervical cancer screening.

Cervical Cancer Tests

Cytology Tests: Cytology testsinclude conventional
Pap smear and liquid based cytology (LBC) method.
Conventional Papsmear hasbeenregarded standardfor
cervical cancer screening programseven though
sengitivityisonly 52%. L BCisassociatedwithareduction
intheincidenceof inadequatecervical smears.LBCis
doneasthethinPrepdideby anautomated computerized
system. Inconventional Paptest, cellsfromawoman’s
cervix aresmeared on amicroscopedide. IntheLBC
method, cellsare placed inavial containing aspecial
preservativetoprovideawell preserved samplethatis
automatically transferredtoadide. Bothtypesof tests
can detect precancersbeforethey canturnintoinvasive
cancers. Cytology testsaregood but not perfect. If these
tests detect abnormal cells, further procedures are
necessary to confirmthediagnosis. These procedures
includecol poscopy anddilatation and curettage.

Visual Screening: Visual inspectionof thecervix after
application of 4-5% acetic acid (VIA) is a smple,
inexpensivetest that can beprovided by trained health
workers. Theaccuracy of VIA todetectcervica neoplasa
hasbeenextensively studiedandfoundtobesati sfactory.
Itisanextremely useful test which canbeperformedby
hedlthworkersafter avery shorttraining. Pogitivepatients
canbereferredtoadoctor for further management.

Molecular Diagnostic Approach: Between 93-100%
of squamouscel | carcinomasof thecervix containDNA
fromhighrisktypesof HPV whicharetransmittedduring
sexual activity. Research hasshownthat testsfor HPV
may beauseful additionto Paptestsinwomenol der than
30. TheHybrid Capturell HPV testisapproved by the
FDA todeterminethepresenceof thetypesof HPV that
causecervical cancer. Thebenefit of theHPV testisthat
when used in conjunction with the Pap smear, it can
categorically confirmwhether patientswith abnormal
resultsareat risk of devel oping cervical cancer.

Treatment

It varies with the stage of the disease. For early
invasive cancer, surgery isthetreatment of choice. In

more advanced cases, radiation combined with
chemotherapy isthecurrent standardof care. Inpatients
withdisseminated disease, chemotherapy or radiation
providessymptompaliation.

HPV Vaccine

This vaccine is now available for prevention
of HPV-associated dysplasiasandneoplasia, including
cervical cancer, genita warts(condylomaacuminata),
and precancerous genital lesions. Theimmunization
should be administered to girls and young women
aged 9-26 yearsand eventill 45 yearsof age.

Prognosis

Prognosis of cervical cancer depends on disease
stage. In general, the 5-year survival rate for stage |
diseaseishigher than 90%; for stagell, it is60-80%;
for stage I11, it is approximately 50%; and for stage
IV diseasg, it islessthen 30%.

Patient Education

Screeningyounger womenisanimportant strategy
for preventing cervical cancer and adequately treating
precancerous lesions. Most of the deaths can be
prevented if more women get teststo detect cervical
cancer early. It isimperative to increase awareness
about thebenefitsof Paptest screening.

Cervical Cancer AwarenessMonthinRGCI&RC

Cervical cancer awarenessmonthwasobservedin
themonth of November 2009 and freePaptestswere
donein PreventiveOncol ogy OPD aspart of screening
program. A moviewereshownoncancer avarenessto
patientsandtheir attendants. Altogether, 140females
got Paptest donein OPD & Gender ResourceCenters,
outof which5 femaleshad ASCUSand L SIL Paptest.
Colposcopy and biopsy werealso done.

Reiterating its commitment towards spreading
awarenessabout cancer, Rgjiv Gandhi Cancer Institute
& Research Centrewaspresent at thel ndial nternational
Trade Fair 2009 and had set up a stall at the Headlth
PavilionundertheMinistry of Hedth& Family Welfare
(MoH& FW).Morethan 700 peoplevistedthestall and
weremadeawareabout cancer, itssymptoms, prevention
and regular screening programs. Senior officialsfrom
MoH& FW alsovisitedthestall.

(Reviewed by Dr Sudhir Rawal, Senior Consultant,
Dr Rupinder Sekhon, Consultant, Department of
Genito-Uro Oncology, Dr Rajni Mutneja, Head,
Department of Preventive Oncology)
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MicroRNAS In Cancer DiacNosTics

Dr Mahesh Mansukhani, Associate Professor of
Clinicd Pathology, ColumbiaUniversity Medica Center,
ColumbiaUniversity, New Y ork, USA, visited Rgjiv
Gandhi Cancer Institute& Research CentreonNov 9,
2009anddedliveredal ectureon'microRNA-Upcoming
Significancein Cancer Diagnostics. Thelecturewas
attended by the Medical Director, Consultants, DNB
studentsand Research Officersof thelnstitute.

microRNAs (miRNA) are endogenous~22
nucleotideRNA sand arecently-discoveredfamily of
human genes. These are short  sequences of RNA
(ribonucleicacids) that arenot trand atedinto proteins,
rather they areincorporatedinto protein complexes,
and act tosilenceother (protein-coding) genes. The
levelsof miRNASsincellshavebeenshowntobevery
specific to different types of tissues and tumors.
miRNAsareexcellent biomarkersfor molecul ar cancer
diagnosticsbecausetheir numberishighinfoodchain.
Today, more than 500 human miRNAS have been
experimenta ly identified. They arehighly tissuespecific
and are stable markersin formalin fixed paraffin
embedded (FFPE) tissues. Using proprietary methods
developed by Rosetta Genomics, miRNAS can be
extractedfroma widerangeof tissuesand quantified
toidentify aspecificmiRNAssignature.

Dr Mansukhani explainedthatinthiseraof targeted
therapies, itisvery importanttoget theaccuratediagnoss
of the disease. He explained about the cutting edge
molecul ar tests, mi Rview ™ squamoustest, miRview™
metsandthemiRview™ mesotest.

miRview™ sguamous - uses miRNA to accurately
differentiatesquamousfromnon-squamousnon-small
cell lung cancer (NSCL C), hel ping to makeinformed
decisions. Out of NSCLC, 30% are squamous and
70% are non-squamous cells. Current methods of
differentiating sqguamousfromnon-squamousNSCLC
arenot standardized, aredifficulttoreproduceandhave
low accuracy. Studiesthat reviewed theaccuracy and
reproduci bility of histopathol ogica classficationof lung
cancer, found that 30%-40% of samples were
misclassified. miR-205 and miR-21 are markers of
sguamouscd | carcinoma. miRview squamousprovides
adifferentia diagnosiswithfast, standardand objective
classification; thehighestleve of accuracy (91%specificity
and 97%sensitivity); simpleinterpretationandroutine
samplepreparation.

miRview™ mets- Itidentifiesthetissue-of-origin of
metastatic tumors. Oncologists and pathol ogists are
often faced with adiagnostic dilemmawhentryingto
identify metastasisfromunknownoriginor primary Site.
Current diagnostic methods include a wide range of
costly, time consuming and at timesinefficient tests,
including histopathology analysis of the biopsy and
imaging methods, such as chest x-ray, CT and PET
scans for‘Cancer of Unknown Primary’ (CUP).
miRview™ mets applies the benefits of mIRNA
biomarkersfortheidentificationof tumor origin. Thetest
identifies 25 different tumor types, including but not
limitedtotumorswiththefollowingtissueorigins. colon,
liver, brain, breast, kidney, lung, ovary, pancrees, prostate
and testis. The test leverages proprietary miRNA
technology developed by Rosetta Genomics and
measures the expression level of 48 microRNA
biomarkers.

Thetechnology includesprotocol sfor theextraction
of miRNA from FFPELti ssuesampl esand quantification
of therelativeamountsof variousmiRNA biomarkers
using quantitativereal -timepolymerasechainreaction
technology. ThemiRview™ metsusesacombination of
adecision-treewithaK-nearest-neighbour classifier.
The test generates either a single, high-confidence
predictionor twolower-confidencepredictionsfor the
tissue-of-originof thetested samples. Inthemaj ority of
cases, miRview™ metsreturnsasingletissueprediction
with 90% sengitivity and 99% specificity.

miRview™ meso - isatest designed to differentiate
malignant pleural mesothelioma from periphera
adenocarcinomaof thelung or metastatic carcinomas
involving the lung pleura. Accurately diagnosing
mesothelioma currently presents a challenge to the
physiciansandthereisnosinglediagnostictestthatis
entirdy conclusvefor either malignant mesotherliomaor
metastati ctumor. Thepathol ogica diagnosismay suffer
from the absence of specificandreliable markersand
mesothelioma can be difficult to identify from other
cancers. miRview™ mesoleveragesproprietary miRNA
technol ogy and measurestheexpressionlevel of three
microRNA biomarkerstodifferentiatepatientsthat have
mesotheliomaof thelung-pleurafrom patientsthat have
non-mesotheliomatumorsinthelung-pleura. It provides
accuracy (thesengitivity and specificity of miRview™
meso havebeen showntobe95%and 96% respectively).

DrMansukhani's presentationwaswel | appreciated
and the Medical Director thanked him for the very
informativelecture.
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WorksHop on Uro-OncoLocy

A two-day workshop on 'Uro-Oncology' was
conducted by the Genito-Uro Oncology Unit of the
Department of Surgical Oncology, Rgiv Gandhi Cancer
| nstituteand Research Centre(RGCI& RC) on 12" and
13" December 2009, under theguidanceof Dr Sudhir
Rawal, Senior Consultant, Genito-Uro Oncology. It
was attended by eminent urologists from Delhi and
North India. The workshop was inaugurated by
Dr K.V. Swaminathan, Chairman, RGCI&RC and
Mr D.S. Negi, CEO, RGCI & RC, welcomed the
delegates.

The workshop commenced with a lecture by Dr
Rawal on ‘Treatment Options for Organ Confined
Carcinoma Prostate’ and ‘Role of High Intensity
Focused Ultrasoundin CarcinomaProstate . Thiswas
followedby livedemondtration, by Dr Rawal, of ‘ Radica
Cystoprostatectomy with Pitcher Pot ileal Neobladder’
inacaseof muscleinvasivecarcinomaurinary bladder,
whichwaswell received by the audience. Post lunch,
therewasl ectureby Dr Rgjeev Sood, Professor Dr Ram
Manohar LohiaHospitd & PGIMER, on* Treatmentfor
HormoneRefractory Prostate Cancer’ . Thefirst day of
theworkshopendedwithanenlighteningtalk on* Roleof
Radiotherapy in Localised and Locally Advanced
ProgtateCancer’ by DrVivek Bansd, Senior Consultant,
Department of Radiotherapy, RGCI&RC.

The second day of the workshop began with a
lectureon* Management of Renal Cell Carcinomawith
ThrombusinRenal VeinandInferior VenaCava by Dr
Amlesh Seth, Professor, AIIMS. It was followed by
another lecture on * Management of M etastatic Renal
Cell Carcinoma by Dr N.K. Mohanty, Professor,
SafdarjungHospital and VardhmanMahavir Medical
College, alivedemondtrationof surgery ‘ Retroperitoned
LymphnodeDissection’ inacaseof non-seminomatous
germcel | tumor withpost chemotherapy Retroperitonesl
LymphNodeResidue, by Dr Bijoy Abraham, Professor
Dr B.L. Kapoor Hospital. The session concluded
by a video presentation on ‘Radical Retropubic
Prostatectomy’ .

The workshop was well appreciated by the

participants and it was suggested to conduct such
workshopsregularly infuture.

(Dr Sudhir Rawal, & Consulatant & Dr Samir
Khanna, Additional Consultant, Department of
Genito-Uro Oncology)

Gavmma CAMERA

Thestrength of nuclear medicineisinitsability to
assesstissuefunctions. Therearemany aspectsof tumor
biology that canbeusefully eval uated by gammacamera
imagingtechniquesfor diagnosis, staging andtherapy
monitoring. Tumor imagingwithradiotracerslike® Tc-
methoxyisobutylisonitrile(MIBI),*" TcTetroforminand
21T 1-thdlouschl oridecanachievegoodfunctiond results
and can be used in places where ®¥F-FDG is not
avalable

A new Gamma Camera has been installed in the
Department of Nuclear Medicine, RGCI& RC, which
wasinaugurated by Dr K.V. Swaminathan, Chairman,
RGCI& RC on 21% December 2009.

Radionuclidetechniquescanbeusedfor thedetection
of skeletal metastasi sby scintigraphy mostcommonlyin
anoncologica setting. Other areasof imagingwith *mTc
based radi onuclidesincludescintimammography (for
breast lesions which are difficult to interpret
radiologically), sentinel nodedetection, follow upin
braintumorsandassessment of p-glycoproteinmediated
multi-drug resistance. Radioactiveiodinel** isbeing
used for diagnosis and treatment of thyroid cancer.
Many tumors, like endocrine gastro intestinal tumors
expresssomatostatinreceptorswhichcanbedetermined
in-vivo by imagingwith'!In-octreotideinidentifying
patients who will benefit from octreotide therapy.
Tracers like ¥Ga can be used for evaluation of
lymphomas and someother malignancies. Conventiond
radiopharmaceuticalsholdlot of promiseintheeraof
PET-CT andcandtill beusedinspecificclinica stuations
inthediagnosticarmentarium of patientswithvarious
mdignandies.

(Reviewed by Dr P S Choudhury, Senior Consultant,
Department of Nuclear Medicine)
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CASE REPORT FROM RGCI&RC

PLacemenT oF 'Y - SHapep Stent' For M ALIGNANT
TrRACHEAL SrTRICTURE

Clinical Presentation

A 56 yearsold male, heavy smoker for 25years,
presented to RGCI&RC with history of repeated
episodes of severe respiratory distress associated
with loud wheezing since two weeks. He had been
diagnosedto haveatracheal tumor at another hospital
few monthsago, withsignificantly enlargedmediastinal
lymph nodes. Thebiopsy hadrevealedanonsmall cell
carcinoma. Inview of theadvanced disease, hewas
given chemotherapy. Initially, three cycles of
Inj.Gemcitabinewith Carboplatinwereadministered.
CT scan showed marginal response. Subsequently,
two cycles of Inj. Pemetrexed and Cisplatin were
given. The repeat evaluation by CT scan showed
significant regressioninthetumor aswell asinthe
lymph nodes. However, the CT scan also showed
marked strictureformationinthetracheajust above
the carina. It also showed erosion of the carina,
though both bronchi retained their patency. A repeat
bronchoscopy confirmed the above findingsand it
was concluded that the current respiratory distress
was due to thetight stricture getting intermittently
blocked by secretions. The bronchoscopy showed
the stricturewasabout 1.5 cm abovethe carina, the
carinawasbadly eroded and themain bronchi onboth
sides were remarkably unaffected. The previous
tracheal tumor had al most compl etely regressed.

Treatment

In view of the above findings, it was decided to
placeaY -shapedsilicon Dumonstentinthelower part
of thetrachea. Thelimbsof the"Y -shaped stent' would
beinsertedintoleft and right mainbronchuswhilethe
longstemwouldremaininthetracheaacrossthestricture.
A thorough pre-anesthetic checkupwasperformedand
ahighriskinformed consenttakeninview of thepossible
complicationsof bleeding, bronchia tear andrespiratory
failure. Theprocedurewasperformedunder intravenous
anesthesiawith|/V Propafol and Fentanyl. First, arigid
bronchoscopewaspassed under direct visionwiththe
help of alaryngoscope. Oxygenationwasgivenwitha
close circuit attached to the bronchoscope. Then, a
fibreoptic bronchoscopewaspassedthroughtherigid
instrument to re-evaluate the stricture, the degree of
carina erosionandthepatency of boththemainbronchi.

Tracheal
stricture

Retained secretions were sucked out and a
measurement taken of therightandleftmainbronchi. The
limbs of the Y-stent were cut according to these
measurementsfor proper fitting. Thestent chosenhad
alonglimb diameter of 16mmand length of 6cmand
distal limbs of diameter 3.5mmand length 3.5cm | eft
and 2cm right, respectively. For deployment of the
stent in the trachea, it had first to be loaded into an
introducer withthehel pof aspecialized applicator. The
introducer with the stent was passed into the
bronchoscope. Fromhereon, he pof animageintensfier
wastakentovisualizethetipof thebronchoscopewhich
waskept just withinthestricture. Thestent waspushed
through under C-arm guidance with apusher device.
After the stent wasreleased inside, adjustmentswere
madewitharigidforcepstoplacebothlimbsinthemain
bronchi and thelong stem acrossthestricturewiththe
bifurcation against the carina. Perfect placement was
confirmedwiththefibreopticlbronchoscope.

FollowUp

The patient did very well post procedure. The
episodesof respiratory distresscompl etely di sappeared
and the patient could ambul atewithout dyspnoea. He
wasgivenanother cycleof chemotherapy anddischarged
in a stable condition after a week. He was advised
to take regular steam inhalation to avoid mucous
impactioninthestent.

Thisunique procedure performed for thefirst time
inIndia, isamulti-disciplinary effort by adedicated
team of pulmonologists, namely Dr Rajiv Goyal,
Dr Sandeep Nayar, Dr Pratibha Gogia, anesthetists
namely, Dr AK Bhargava, Dr BK Naithani and
their team, and radiologist Dr Avinash Rao. Dr
Sunil GuptaandDr JB Sharmagavethesubsequent
chemotherapy.

(Dr Rajiv Goyal, Senior Consultant, Respiratory
Medicine)
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