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SPECIAL FEATURE

LUNG CANCER
Introduction

L ung cancer istheleading causeof cancer deathsin
both men and women throughout the world. It is a
diseaseof uncontrolled cell growthintissuesof thelung,
whichmay leadtometastasis. Thehigher proportion of
mortality in this cancer is attributed to the fact that
majority (70%) of thepatientsarelocally advanced or
metastaticat presentation. Thediseaseisrarely curable,
andevenwithadvancementsindiagnos sandtreatment,
theoveral 5-year survival rateis15%. Thetwomajor
forms of lung cancer are non-small cell lung cancer
(NSCL C; about 85% of all lung cancers) andsmall cell
lung cancer (SCL C; about 15% of all lung cancers).

Compared to a decade ago, scientists have made
significant progress in understanding the molecular
biology of lung cancer and the potential therapeutic
targetsinthedisease. New techniques bothinsurgery
andradiotherapy, aregaininggroundswithincreasing
use of combined modalities consisting of surgery,
chemotherapy, radiotherapy and targeted treatment.
The molecular advances may lead to personalized
preventionandtreatment of thisgloba menace.

LungCancer Burden

L ung cancer isthemost common cancer worldwide,
affectingover amillionpeopleevery year. Theglobal
incidenceof lung cancerisincreasing at arateof 0.5%
peryear. Itisestimatedthat almost 170, 000 new cases
of lung cancer are diagnosed in the US each year.
In Europe, the annual number of newly diagnosed
patientsexceeds200,000, contributing to about 20 % of
all cancer deaths. It isestimated that, in India, about
30,000 new lung cancer cases are registered every
year. Theannual crudeincidencerateof lungcanceris
0.1permillionof urbanpopulaioninindia. Itcontributes
t0 28% of all cancer deathseachyear. Approximately
400 patients of lung cancer report to Rajiv Gandhi
Cancer Instituteand Research Centreevery year.

Risk Factors

Cigarette smoking is responsible for 90% of the
casesof lungcancer. Therisk of dyingof lungcanceris
22timeshigher for malesmokersand 12timeshigher for
femalesmokerscompared withthosewho havenever

smoked. Therisk of devel opinglung cancer isdirectly
relatedtothedurationof smokingandpersistsfor along
time, evenafter having ceased smoking. Passvesmoking
a soleadstoincreasadincidenceof lungcancer. Numerous
studiesshow a30%increaseinrisk anongthespouses
of smokers. Thechemicalsimplicatedinitscausation
include tar, soot (contains benzopyrene), arsenic,
chromium, nickel, asbestosandradon.

Pathology

There is increasing evidence that lung cancer is
derivedfrom pleuripotent stem cell sthat arecapableof
expressingvariousphenotypes. Thisepithelial semcell
innormal histogenesi sdifferentiatesto pseudostratified
reserved cells, ciliated goblet columnar cells,
neuroendocrinecellsandtypelandtype2pneumocytes
thatlinethealveoli. Thecellsthat arecapableof divison
can express hyperplastic, metaplastic or neoplastic
change. NSCL C includes squamous cell carcinoma,
adenocarcinoma, largecel | carcinomas, adenosquamous
carcinomas, bronchial carcinoidsand other raretumors.
TheAmericanJoint CommitteeonCancer TNM staging
isusedforthestagingof NSCL C. SCLCisoftensmply
classifiedaccordingtoatwo-stagesystemintroduced by
the Veterans Administration Lung Study Group
(VALSG).IntheVALSGsystem, limitedstagei sdefined
as disease confined to one hemi-thorax that can be
encompassed in a single radiation portal. All other
patientsarecons deredto haveextensivestagedi sease.

Clinical Presentation

Thepatientwithcarcinomaof thelunggenerallyisa
manabovesixty, aheavy cigarettesmoker and residing
inanurbanarea. Early lung cancer often doesnot cause
symptoms. Asthe cancer grows, common symptoms
may include a cough that gets worse or does not go
away, respiratory distress, chest pain, hemoptysis,
hoarsenessof voice, frequent lunginfections, suchas
pneumonia, unexplained weight lossand anorexia. A
high index of suspicion needs to be exercised if the
respiratory complaintspersist.

Screening and Diagnosis

Screening for lung cancer has been extensively
studied using chest X -ray and sputum cytology but has
not been consistently found to be beneficial. The
introduction of low dosespira Computed Tomography
(CT) hasreopened the debate with numerous studies
showingincreaseddetectionof cancer atanearly stage.
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Theinvestigationsareaimed at (a) confirmation of
diagnosi sand histol ogical sub-typing; (b) staging of the
disease to determine the optimum line of treatment/
operability; and(c) fitnessfor surgery, if indicated.

Performingachest X-ray isthefirst stepif apatient
reportssymptomsthat may besuggestiveof lung cancer.
It may revea an obvious mass, widening of the
mediastinum, atelectasis, consolidation or pleura
effusion. If there are no X-ray findings but the
suspicion is high, a bronchoscopy and/or a CT scan
may delineatethelunglesion.

The tissue diagnosis is obtained most often by
samplingof intrathoraci ctissues. M odernbronchoscopic
andtransthoracicpuncturetechniquesarehighly accurate
Inexperienced handsand havean acceptablemorbidity
andnegligiblemortality. Toobtainthediagnos's bronchid
biopsy, brushingand sputumaspirationaremostly used.
For peripherdlylocatedtumors, broncho-adveolarlavage,
transbronchial biopsy and/ orimageguidedfineneedle
aspiration are used. Sensitivity for the diagnosis of
peripheral primary lung cancer by Transthoracic
Needle Biopsy is 90%. CT guidance has a higher
sensitivity ascomparedtofluoroscopicguidance.

Sputum cytology has a lower diagnostic yield,
particularly in peripheral lung lesions and should be
reserved for patientsin poor general condition when
bronchoscopy cannot beperformed. Morethanathird
of patientswithlung cancer haveapleural effusonanda
simplepleura tapwithcell block anaysiscanyieldthe
diagnosisrapidly insuchcases.

Newer modalities of obtaining diagnosis, like
bronchoscopi cultrasonography (USG), esophaged USG
with fine needle aspiration and virtual bronchoscopy
guided transbronchial needle aspiration are currently
under eval uation. Geneexpressionprofilingisanother
new devel opment inthediagnosisof lung cancer.

Treatment
Non Small Cell Lung Cancer

Surgery, radiationtherapy and chemotherapy arethe
threemodalitiescommonly used to treat patientswith
NSCLC. For patientswithlocalized disease(Stagel or
1), surgery offersthebest chanceof cure. Lung sparing
deevel obectomy, segmentectomy or wedgeresectionis
preferred over pneumonectomy, aslongasclear surgical
marginsareensured. Video assisted thoracic surgery
(VATS)iscurrently beinginvestigatedfor diagnosticas

well astherapeuticinterventionsinNSCL C. In Stagel
NSCL Cpatients, VAT Shasequivaentsurvival ratesas
compared to open thoracotomy with the distinct
advantageof minimal post-operativemorbidity.Various
studies have clearly shown the benefit of adjuvant
chemotherapy (platinum-based doubl et) after surgery
for Stagell or 111 cancers.

In patients with locally advanced cancers not
amenable to surgery, concurrent chemoradiation is
consideredtobethestandard of care. A total radiation
dose of 60-74Gy should beused in 2 Gy per fraction
alongwithchemotherapy (Conventional fractionation
schedule). The preferred concurrent chemotherapy
regimesareCisplatin/ Etoposdeor Cigplatin/Vinblagtine.
Endobronchia radiotherapy and intertitial brachy
therapy withradon 222 areother modalitiesfor effective
focusseddelivery of radiationtotheneoplastictissue.

4-Dimageguidedradiotherapy (IGRT), stereotactic
radiosurgery(SRS) and proton therapy are the new
developmentsinradiotherapy for lungcancer treatment
withtheintent of minimal radiationexposuretonormal
tissues. IGRT takeslungmotionduringrespirationinto
account. For early stage operableand resectablelung
cancer, SRSisanon-invasivetreatment usnghighdose
preciseirradiationtothetumor volume.

Patients with Stage IV disease who have a good
performancestatusbenefitfromchemotherapy, thefirst
linebeing aplatinumagent (Cisplatinor Carboplatin)
combinedwithathird generationagent (Gemcitabine,
Paclitaxel, Vinorelbine and recently Irinotecan).
Pemetrexed-platinum combination hasrecently been
approved asfirst line regimen in non squamous lung
cancers. Inview of dightly differingtoxicity profile,
oncologigtstendtoindividudizethechemotherapy regime.

Targeted Therapy

Effectivetargeted agentshavebeendevel opedinthe
treatment of NSCL C. Bevacizumab isamonoclonal
antibody that blocksthe vascular endothelia growth
factor (VEGF). It hasbeen approvedfor frontlineuse
in patients with unresectable, locally advanced,
recurrent or metastaticnon-squamousNSCL C.

Erlotiniband Gefitinibaresmall moleculeepithdia
growthfactor receptor (EGFR) tyrosnekinaseinhibitors
and haveshown efficacy inthetreatment of advanced
lung cancerswith EGFR mutations. They have been
approved for use in 2™ line or 3 line setting with
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maximum benefit seenin Asian, non-smoker females
withadenocarcinoma.

2nd Line Therapy

Currently, Pemetrexed and Docetaxel areapproved
forthepatientswho haveprogressedafter recelivingfirst
linetherapy. Thetwo agentshaveshowntobeequal in
efficacy withdifferingtoxicity profiles.

Small Cell Lung Cancer

In comparison to NSCLC, SCLC has a more
aggressivebehavior withsystemicmetastasisatinitial
presentation. Local modalities, suchasradiationtherapy
or surgery, are not theinitial mode of interventionin
SCL C. Combination chemotherapy isthemainstay of
treatment. Inlimited stage SCL C, chemotherapy with
Cigplatin& Etoposdeandradiationtherapy tochestand
prophylacticcrania irradiationisthepreferred sequence
of treatment. Inextensivestage SCL C, chemotherapy is
theonly mode of treatment withinitial responserates
approaching 70-80% but relapse within a median 2
years of cessation of therapy. Prophylactic cranial
Irradiationisnowadaysbeing proposedin patientswith
extensive SCL Cwho haveshown compl eteresponses
post-chemotherapy. There are currently no targeted
agentseffectiveagainst SCLC.

Prevention of Lung Cancer

Primary preventionof lungcancer playsavitd rolein
increasing survival rates and decreasing the costs of
treatment. Peopleshoul d beeffectively educated about
the causal relationship of smoking and lung cancer.
Tobacco control andtreatment of ni cotinedependence
shouldbetakenupasaprimeresponsbility of physicians.
Chemopreventionisdefinedastheuseof specificnatura
or synthetic chemical agents to reverse, suppress or
prevent premalignancy from progressing to invasive
cancer. A Phase3trid isevauatingtheroleof selenium
andvitamin Efor chemopreventionof lung cancer.

Key Points
» Lungcancerisoneof theleading causesof mortaity
inwomenand menthroughout theworld.

» Mgority of thecases(70%) of lung cancer arelocaly
advanced or metastati c at thetimeof presentation.

» Cigarette smokingisresponsiblefor about 90%of
the casesof lung cancer whileenvironmental factors
likechemical sandradiationareresponsiblefor only
aminority of cases.

» Tobacco smoke contains more than 100 different
mutagensand carcinogens. Thesecarcinogensand
mutagenscause DNA damage.

» Atmolecularleve ,thecommonabnormalitiesseen
are increased expression of telomerase, EGFR,
MY C andCyclin D1 and decreased expression of
P16, INK4A,p53 and RAR & Key usage of
molecul ar biology of lungcancer isfor prevention,
early diagnos's, prognosticandtherapeuti cpurposes.

* PET scan has become an important preoperative
stagingmodality inlungcancer. Endoesophaged and
endobronchial ultrasonography with Fine Needle
Aspiration Cytology are emerging modalities for
mediastind saging.

* Presently, severa studiesareevaluatingtherol eof
lowdose spiral CT scan chest as a screening
modality and someearly resultsarepromising.

» Surgeryplaysanimportantroleinearly sageNSCLC,
but haslimitedroleinthemanagement of SCLC.

» Recently, addition of an anti-VEGF agent
(Bevacizumab) has been shown to improve
surviva inmetastaticNSCL C.

* Recently, EGFRinhibitorshavebeen showntobe
effective3rdlineagents.

» SCLCisanaggressivetumor. Ittendstodisseminate
faster andiscommonly associ atedwithparaneoplagtic
manifestations.

* Novd agents, including camptothecins(irinotecan,
topotecan), semi-synthetic vinca alkaloids
(Vinorelbine), new antimetabolites(Gemcitabine) and
taxanes(Paclitaxel, Docetaxel), haveshownactivity
inSCLC.

* Pharmacogenomicstudiesared ucidatingthegenetic
natureof differencesindrugdispositionandeffects.
This enhances the drug discovery process and
providesastronger scientific basisfor optimizing
drug therapy on the basisof each patient’ sgenetic
congtitution. ERCC, RRM-1 and thymidylate
synthase expression levels are used to tailor the
chemotherapeuticagent to beadministered.

» Thergpeuticvaccines, Stimuvax (targetingMUC-1)
andMAGE 3arecurrently beingeva uatedin Phase
3dlinicdtrids.

(The Institute appreciates Dr Rajat Saha, Dr Ullas

Batra, Dr (Col) R Ranga Rao and Dr D C Doval for

their contributions to this Special Feature on Lung
Cancer)
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GUEST ARTICLE

COMPULSORY LICENSINGASATOOL TO
PROMOTE ACCESS TO CANCER DRUGS

Introduction

Theglobal diseaseburdenisonthesteady rise, with
both communicable diseases (CD) and non-
communicable diseases (NCDs) contributing to a
significant proportionof morbidity andmortality [1-2].
With NCDs set to overtake CDs by 2015, thereisa
serious concern of the implication of such huge
diseaseload al ongwith healthcarecostsfor thechronic
diseases [1]. While the public healthcare system
largely takes care of people with infections such as
tuberculosis, malaria, leprosy, etc, thecost of drugs for
NCDsisborneby thepatients[ 3]. Accesstomedicines
isthemost significant tool that the soci ety possessesto
prevent, aleviate, and cure diseases that are either
preventable or to some extent easily treatable with a
rel atively small number of medicines[4].

One of the major reasons for lack of affordable
healthcareisthehigh cost of drugsand hospitalization,
especially for diseaseslikecancer whichareontherise
in Indiaand elsewherein theworld (see Table, P 7).
Almostall thedrugsavail ablefor cancersaremarketed
by multinational pharma companies which spend
substantial amount todiscover andmarket thedrugs. As
thesedrugsenjoy patent protection (typicaly 20years),
theinnovator companiesenjoy monopolyforfairlylong
periodsevenafter accountingfor afewyearsfor clinical
trials. High drug prices set by the pharmacompanies,
ostensibly to recover R&D costs, are considered a
major barrier for affordablecarefor cancer. Prohibitive
drug prices are often the result of strong intellectual
property protection [5]. Governments in developing
countriesattempted tobringdownthepriceof medicines
which have come under pressure from industrialised
countriesandthemultinational pharmaceutical industry.

TRIPSand Intellectual Property Protection

Intellectual property rightsaregoverned by global
treatiesasthe TradeRe ated I ntellectual Property Rights
(TRIPS), an international agreement that mandates
uniformpatentrulesfor all member countries. TheTRIPS
agreement sets out minimum standards for the
protectionof intellectual property, including patentson
pharmaceuticalswiththebelief that patent systemisa

socid policytool for granting protection, for thebenefit
of society, by promotinginnovationinexchangefor a
limitedmonopoly. Asper TRIPS, al member countries,
including India, are expected to provide product
patent protectionfor 20 yearsfor al drugspatentedin
respectivecountriesandamendtheir nationa lawstobe
inconformity withthe TRIPSagreement. Since2005,
Indiabecamefully TRIPS-compliantwithitspatentlaws
suitably amended. Overal, the TRIPS agreement is
considered to impact the access to drugs in poor
countries as drug prices are set by the pharma
companies and not by the paying capacity of public
[1,6]. Most poor countrieslikelndiaare affected asa
largenumber of peopl edepend uponthepublichedthcare
systemsthat do not provide medicines, especialy for
chronic diseaseslike heart disease, cancers, diabetes,
etc. Toaddresssuchanomalies, the TRIPSagreement
hasalot of ‘flexibilities' that sovereign countriescan
use to ensure access to medicines[3]. This has been
reiterated by the Doha Declaration [6,7]. These
flexibilitiesinclude, anongothers, compul sory licensing.

What is Compulsory Licensing?

Compulsory Licensing(CL ) isaprocedurewhereby
a government can alow any company, agency or
designated persontheright tomake apatented product,
or use a patented process under license, without
theconsent of original patent holder [8]. Suchlicences
may constitute an important tool to promote
competitionaswell asincreasetheaffordability of drugs
by ensuring the patent owner to obtain compensation
for the use of the invention. The TRIPS agreement
providesspecial rulesfor compul sory licencesgranted
to government agencies or contractors. Countries
national legidationmay eliminateapatent owner’ sright
to seek an injunction to bar the government or a
government contractor fromusingitspatent, allowing
thepatent owner only theright toseek compensation[9].

CL and New Patent L aw of India

Indiahasoneof thebroadest CL provisionsinthe
world that enable generic companiesto seek aCL for
adrug considered unavailable in adequate quantities
locally. If the government feels the price is not
reasonable, and if the patent holders claims that they
have no manufacturing facilitiesin India, inthat case
the government can permit alocal firm to make and
sell the patented product at an affordable cost
Most patented drugs of multinational drug firmsare
imported today.
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Table: Pricesof Drugs on Cancer

Company Drug (Chemical) Price Dosage
Genentech & Hoffman LaRoche Herceptin (Trastuzumab) Rs 1.3 lakh per injection 1015
Hoffman LaRoche M abthera(Rituximab) Rs 1 lakh per injection 1012
Genentech Rituxan (Rituximab) Rs 1 lakh per injection 1012
Amgen Neupogen(Filgrastim) Rs3,200 per injection Nolimit
Imclone Systems Erbitux (Cetuximab) Rs17,584 perinjection 4-5in1cycle
0S| Pharma& Hoffman LaRoche Tarceva(Erlotinib) Rs4,800 per tabl et Not known
AstraZeneca Zoladex (Goserelin acetate) Rs8,910 per injection Not known
GlaxoSmithKline Hycamtin (Topotecan) Not known Not known
Novartis Gleevec (Imatinib mesylate) Rs 1.2 lakh for amonth Not known

Theamended | ndian Patent A ct (2005) hasal so not
prohibitedissuingtheCL on genericdrugs. Infact, the
scope of CL has been broadened to be fully TRIPS-
compliantandinaccordancewiththe DohaDeclaration
[7]. The Indian Patent Law provides for adequate
powers to the Controller General of Patentsto issue
compulsory licencestodea with extremeand/or urgent
situations[10]. Followingaretheimportant sectionsin
thelndian Patent Act that deal with CL:

A) Section 84: It states about the abuse of patent asa
monopoly andtomakesway for commercia exploitation
of invention by aninterested person. Under thissection,
any personcanmakean applicationfor grant of CL for
apatent after threeyearsfromthedate of grant of that
patent, on any of the following grounds: (a) The
reasonabl e requirementsof the public with respect to
thepatentedinvention havenot been satisfied. (b) The
patented invention is not available to the public at a
reasonably affordableprice. (c) Thepatentedinvention
isnotworkedintheterritory of India. Moreover, Section
89 also specifiesand explainsthegeneral purposesof
grantingcompul sory licenceunder Section 84.

B) Sections 92 (1) and 92 (3): Both these sections
enabletheCentral GovernmentandthePatent Controller,
respectively, to deal with circumstances of nationa
emergency or circumstanceof extremeurgency rel ated
topublichealthcrisisby granting rel evant compul sory
licences. This provision is adso as per the Doha
Declaration[7].

C) Section 92 A: Providesfor CL of patentsrelatingto
themanufactureof pharmaceutical productsfor export
to countries with public health problems. Thus, this

section is an “enabling provision” for export of
pharmaceutica productstoany country havinginsufficient
or no manufacturing capacity in the pharmaceutical
sector incertainexceptional circumstances, toaddress
publicheath problems. Suchacountry haseithertogrant
compulsory licenceforimport or issueanotificationfor
import intothat country. Althoughanumber of devel oping
countrieshavemadeuseof CL toenablethesupply of
more affordable generic drugs in recent years, but
relatively few compul sory licenceshaveactually been
effectively materialized despite the provisions for
compulsory licencesinmany nationd laws. Basicaly, the
impact of CL mechanism, especidly onaffordabledrugs,
cannot bemeasured by meregranting of CL.

CLinlIndia

After the Indian Patent Act (2005) was amended,
providing new provisions on CL in tune with Doha
Declaration, thefirst gpplicationfor CL inlndiawasfiled
by M/sNatco Pharmaceuticals, Hyderabad, for theanti-
cancer drug Tarceva. Thisapplication hasput Indian
Patent A ct under thescanner. Tarcevaisanove therapy
totreat peoplewithnon-small cell lung cancer, whose
cancer has recurred or not responded to at least one
course of chemotherapy. It is the brand name of
Erlotinib, agroup of cancer drugsknownasepidermal
growthfactor receptor inhibitors. Tarcevaisbelieved
toprolong andimprovethequality of life. Erlotinibis
also being tried out as apossible treatment for many
other cancers, including pancreatic cancer, ovarian
cancer and cancer of the head and neck as part of a
researchtrial. In brief, Tarcevaisanimportant drugfor
treatment of cancer. Tarcevaisa patented product of
the Swiss drug major Roche. The cost of Tarceva
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isashigh asRs4,800 per tablet, which onanaverage
wouldamounttoRs1.51akh per year per patient. Two
Indian drug makers, Natco Pharmaand Ciplaareboth
trying to introduce cheaper generic versions of the
patented medicineto hel pthosewho cannot affordthe
patented drug. Natco plansto pricethedrug at about
one-fifthof original price,i.eRs1,000 pertablet. Cipla
plansto sell thetablet at Rs1,600. Thedrug Tarceva
wasjointly developed by Roche, OS| Pharmaceuticals
and Genentech and the patent for Erlotinib was
grantedintheUS(5,747,498).

Role of Generic Manufacture

Indian generic manufacturer M/s Natco Pharma
hasfiledanapplicationfor CL for Tarceva(Erlotinib),
primarily for the export of 30,000 tablets to Nepal
and has offered Roche a five percent royalty.
Natco is seeking a CL under Section 92A of the
Indian Patent Act.

Thedrug mgjor Cipla isalso fighting abattlein
Indian High Court on the same drug. Considering the
Roche vs Cipla case, Roche was granted marketing
rightsin Indiafor Tarceva in July 2005. That means
Cipla couldn’t use the pre-2005 exception to sell a
generic version. An Indian patent for Tarceva was
grantedinJuly 2007. Cipladidnot challengethepatent
with a pre-or post-grant opposition with the Indian
Patent Office. Ciplaisalargesupplier of medicinestothe
domestic market and has made the move to supply
ErlotinibinIndiaat athird of thecost of patented drug.

Recently, Delhi High Court (HC) rejected an
injunctionpleaby theSwissdrugmajor toprevent Cipla
from manufacturing and selling generic version of
Tarceva. However, itisonly aninterim order and the
HC is expected to deliver its final judgment on the
completionof hearings. Thecourtmeanwhilehasdirected
Cipla to keep a separate record of the sale of its
genericanti-cancer drug.

Provisionsunder the2001 DohaDeclaration of the
WTO[7] permit CL to export drugsto lessdevel oped
countries. Only theimporting country must notify the
WTO'’ sCouncil for TRIPS of the name and expected
quantity of theproduct, ensurethat theimporting country
hasinsufficient or no manufacturing capacity for the
product, and confirm that it has granted or intends
granting aCL . Inall thecases, itistheresponsibility of
the WTO member-country to ensure and prove that
itsintent behind CL isin publicinterest.During 2006,

Thailand issued acompulsory licencefor Merck and
Co.’s HIV/AIDS drug Efavirenz in a bid to cut the
growing healthcare costs. The Thai government then
arguedthat productsimportedfromIndiacost half that
of Strocin, Merck’ spatenteddrug. If Tarceva scaseis
successful, itwill only bethesecond” Doha’ licence. The
first Doha based compulsory licence for export of
GSK’sARYV drug Trivirwasfrom Canadato Rwanda.
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2005).http://www.ipindia.nic.in/ipr/patent/
patent_2005.pdf).

(The Institute appreciates Dr K. Satyanarayana and
Dr S Sivastava, Intellectual Property Rights Unit,
Department of Health Research, Indian Council of
Medical Research, for their contributions to this
'Guest Article’ on Compulsory Licensing as a Tool to
Promote Access to Cancer Drugs)
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MAJOR ADVANCES IN CANCER

TheAmericanSociety for Clinica Oncology (ASCO)
hasannounceditsannual list of major advancesincancer
treatment and preventionintheyear 2008. Only studies
that significantly alteredtheway acancer isunderstood
or had an important impact on patient care, were
included. Thechoicescomefromthecancer specialists
who makeupthe ASCO'seditorial board. Thetwelve
major advancesaccordingto ASCO are:

Erbituxfor LungCancer

Advancednon-smal-cdl lungcancerisagrimdiagnoss.
A study showed that adding Erbitux to standard
chemotherapy increasedsurvival by upto21%inpatients
whosetumorscarriedamoleculecalledepiderma growth
factor receptor.

Gemzar for Pancr eaticCancer

Only 5% of peoplewith pancreaticcancer arestill dive
fiveyearsaftertheir diagnosis. A largestudy of patients
withearly pancreatic cancer showedthat, after surgery
toremovetheir tumor, Gemzar chemotherapy doubled
disease-freesurviva andincreasedoverall survival.

Treandafor ChronicLymphocyticL eukemia
InMarch2008,theFDA approved Treandafor first-line
treatment of chronic lymphocytic leukemia. An
international study showed that Treanda completely
eliminated cancer in 30% of Chronic Lymphocytic
Leukemiapatients.

Avastin for Metastatic Breast Cancer
Avastinhasbeenusedincolorectal andlungcancer. Last
February, the FDA approved Avastin for use in
combination with Taxol in patients with previously
untreated metastatic breast cancer that doesnot carry
the HER2 marker after a 2007 study showed that
Avastin/Taxol combo doubled disease-free survival
comparedto Taxol aone.

Long-TermHormoneT herapy for Breast Cancer
To prevent breast cancer recurrence doctors used to
givewomen five years of tamoxifen treatment. New
studies showed that women can reduce their risk of
breast cancer recurrence even more by taking
tamoxifen or anaromataseinhibitor (such asFemara)
for severd years.

Zometafor Breast Cancer
Researchers last year learned that Zometa, a bone-
strengthening drug, reducestherisk of breast cancer

recurrenceif giventopremenopausa womenundergoing
hormonal-suppression therapy with tamoxifen or
Arimidex plusZoladex.

Pegylated I nterferon for Melanoma
AnEuropeanstudy showedthat ayear of treatmentwith
pegylated interferon a newer, more active form of
interferon, cutstherisk of recurrent melanomaby 18%
inpatientswho had thedeadly skin cancerssurgically
removed.

Targeted Erbituxfor Colon Cancer

Studies showed that Erbitux only works in patients
whosetumorscarry anormal KRASgene. Thismeans
that patientswith KRA S-mutant tumorswon'’ t benefit
from Erbitux andwill not unnecessarily suffer fromside
effectsof thechemotherapy.

ThePill CutsOvarian-Cancer Risk

A review of datafrom45 studiesshowedthat for every
five years they’re on the pill, women who take oral
contraceptivescut their risk of ovarian cancer by 20%.

HPV VaccineMay Cut Oral Cancers

A 2008 study showedthat oral cancerslinkedtohuman
papillomavirus(HPV) went upintheUSeventhough
oral cancersnot linkedto HPV went down. That might
be because of anincreasein ora sex. If so, the HPV
vaccinenow approvedfor preventionof cervical cancer
might havearoleinpreventingoral cancers, too.

Oncologist ShortagelL ooms

A SCO estimatesthat by theyear 2020, theUSwill have
4,000toofew cancer speciaists. By then, thenumber of
cancer patientswill increase by 55%. The number of
oncologistsisincreasingatamuch s ower rate.

Caringfor Childhood Cancer Survivors

One of the successesin the fight against cancer has
been theincrease in the number of kidswho survive
childhood cancer. A new study showed that 30 years
after their cancer diagnosis, these kids arefiveto 10
times more likely than other kids to develop heart
disease. Thereason: sideeffectsof cancer trestments.
Their doctors must carefully monitor these survivors
for heart problems and target them for
preventionefforts.

For continued advances in cancer tretament and
prevention, ASCOcallsforincreasedfederal spending
onclinical cancer researchandfor removingbarriersto
participationinclinical trial sof new cancer trestments.

(WebMD Health News, Dec 15, 2008)

9




CANCER NEWS

APRIL 2009

CARCINOMA ESOPHAGUS
AN OVERVIEW

Introduction

The esophagus is one of the common sites of
malignancy inthegastro-intestinal tract. Worldover, the
incidence of esophageal cancer, particularly
adenocarcinoma, isontherise. IntheUS, theincidence
has increased five-fold. At the RGCI&RC, on an
average 200 patients of cancer esophagus are
registeredevery year. Unlikeinthewest, themajority of
these are sqguamous cell carcinoma. The standard
treatment of operabl eesophageal cancer intheabsence
of medical contraindications is surgery. Radiation,
chemo-radiation for definitive treatment, and
combination of radiation and chemotherapy with
surgery are other treatment options. However, the
overal surviva continuestoremainfar fromsatisfactory.
Thereportedfive-year surviva rangesfrom5%to30%.

Saging

Staging of cancer isimportant for uniformreporting
and comparison of resultsfromvariouscentres. Ita so
determineswhether theintent of treatmentiscurativeor
palliative. 1t is based on clinical examination and
information obtained by imaging: CT scan and/or
endoscopic ultrasonography (EUS). TNM staging is
oneof themogtimportantandrdiableprognogticvariables.

T-stage (Primary Tumour):
- TX:Primary tumour cannot beassessed
TO : Noevidenceof primary tumour
Tis: Carcinomainsitu
T1 : Tumourinvadeslaminapropriaor submucosa
T2 : Tumour invadesmuscularispropria
T3 : Tumour invadesadventitia
T4 : Tumour invadesadjacent structures

N-stage (Regional Lymph Nodes):
NX : Regional lymph nodescannot beassessed
NO : Non-regional lymphnode metastasis
N1 : Regional lymphnodemetastasis

M-stage (Distant Metastasis):
MX : Distant metastasi scannot be assessed
MO : Nodistant metastasis
M1 : Distant metastasis

Tumours of the Lower Thoracic Esophagus:
M1la: Metastasisincoeliaclymphnodes
M1b: Other distant metastasis

Tumours of the Midthoracic Esophagus:
M1a: Not applicable
M1b: Nonregiona lymphnodesand/or other distant
metastas's

Tumours of the Upper Thoracic Esophagus:
-M1la: Metastasisincervical nodes
-M1b: Other distant metastasis

For tumours of midthoracic esophagus use only
M1b, since these tumours with metastasis in
non-regional lymph nodes have an equally poor
prognosi sasthosewithmetastasisinother distant Sites.

Investigations

Diagnosticl nvestigations: (1) Bariumswallowisthe
firstinvestigationinmajority of patientspresentingwith
dysphagia. Itgivesinformationregardingthesite, length
of lesion, morphology and extra esophageal spread.
(2) Esophagoscopy isessential for biopsy/cytology.

Staging Investigations: (1) CT scan : Chest and
upper abdomen. (2) Endoscopi cultrasonography (EUS).
(3) Fiberoptic bronchoscopy : for tumourslocated at
andabovethelevel of thecarina.

CT scanand EUSarecomplimentary for assessing
thelateral extension of diseaseandlymphnodestatus.
EUSscoresover CT scaninassessment of thedepth of
tumour invasion, particularly inearly cancer and statusof
regional lymphnode. However, instricturouslesions,
EUS may not always be possible. CT scanisequaly
accurateinassessment of T3/T4lesions, abdomina CT
scan additionally can screen liver and coeliac lymph
nodes. Bronchoscopy is essential for assessing the
tracheo-bronchid treefor early or frankinvasionpriorto
surgery or radiation for upper and midesophageal
disease. PET scan can effectively detect presence of
disseminated di sease. Thoracoscopy and | aparoscopy
for staging has reported increased rate of detecting
positivelymphnodesthannon-invas vestaging moddities.

Routinelnvestigations: Hemogram, Liver Function
Test/Renal Function Test, Chest X-ray, Pulmonary
Function Testand ECG.

Treatment Options

Performancestatusisimportantfactorindetermining
thetreatment of apatient withcancer esophagus. Patients
withlocalizeddiseaseareided |y treatedwithsurgeryin
theabsenceof medical contraindications. Thepreferred
treatment of cervical esophagusisradical radiotherapy
or concomitant chemo-radiotherapy.
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Stage0(TisNOMO): Thetreatment of choiceissurgery.
If thediseaseislocalised (preferably T1a), endoscopic
mucosal resection (EMR) canbeofferedincentreswith
expertise, providedthepatientisreliablefor followup.
For more extensive disease, esophagectomy is the
treatment of choice.

Stagel (TINOMO): Surgery isthetreatment of choice.
Radiationtherapy may beofferedif thepatientismedicaly
unfitor notwillingfor surgery.

Stage I1/111 (T2NOMO, T3NOMO, TIN1IMO,
T2N1MO): Surgery for T2and T3lesions. Surgery for
T4lesonswithlimitedinfiltrationof pleuraor pericardium
whichisamenableto compl eteresection. Neo adjuvant
chemotherapy/concomitant chemo-radiationfor T3/T4
tumourswhicharebulky or of doubtful resectability. If
thereis complete or partial response to neo adjuvant
therapy and tumour appears resectable, the patient
should proceed for surgery. If the response is sub-
optimal and disease appears non-resectable, patient
shouldeither proceedfor radiationor palliativetherapy.

I nvestigational Treatments: (1) Chemo-radiotherapy
alone or chemo-radiotherapy followed by surgery.
(2)Neo adjuvant chemotherapy followed by surgery.
(3) Post-operativeradiationtherapy.

StagelVa(any T,anyN, M1a): Surgery (primary or
followingneoadjuvanttherapy)-if thediseaseisoperable
in the absence of distant metastasis. However, more
than50% of patientswill havedistant metastasis. Such
patientswill becandidatesfor palliativetreatment.

Surgical Approach: (1) Esophago-gastrectomy through
|eft thoraco-abdominal approach (Garl ock procedure) :
for adenocarcinomaof thecardio-esophageal junction.
(2) Transthoracic esophagectomy with intrathoracic
anastomosis(lvor Lewisprocedure). (3) Transthoracic
total esophagectomy withcervicd anastomosis. (4) Trans
hiatal esophagectomy with cervica anastomosis.
Transthoracic esophagectomy has the advantage of
mobilization of the esophagus under vision. Also,
systematic mediastinal lymph node dissection can be
performed. Transhiatal approach, according to
proponents, is less morbid with fewer pulmonary
complications. Themgority of patientsundergoingsurgery
havelymph node metastasis. Three-field lymph node
dissection(lower cervical, mediastind andabdomind) is
reportedtoimprovesurviva withoutincreased procedure
relatedmorbidity andmortdity. Carcinomaof thel ower,
midandupper esophagus (excluding cervica esophagus)

is managed either by transhiatal or transthoracic
esophagectomy and esophago-gastric anastomosisin
theneck or thorax.

New Developments: Two published (RTOG and
ECOG) randomizedtrialshavereported better overall
survival (OS) with concomitant chemo-radiationthan
radiation therapy aone. Out of the three mgjor trials
comparing pre-operativeconcomitant chemo-radiation
tosurgery done, onetrid hasshowndatigticadlyimproved
survival with chemo-radiation. Metaanalysisof pre-
operativechemo-radiationandsurgery tosurgery aone
(ninetrials) hasreportedimproved 3-year survival and
reducing loco-regional recurrence. Two major trials
reporting dramatically opposite results have kept the
issueof neoadjuvant chemotherapy controversid. Inthe
absenceof Levd | evidence, post-operativeradiotherapy
isindicated only for patientswith positivemarginand
residual disease. Phase 3 trials of surgery and post-
operative chemotherapy have not reported survival
benefit over surgery aone. In adenocarcinomaof the
cardio esophageal junction, post-operative chemo-
radiotherapy isshowntoimprovethemedian OS.

PalliativeTreatment

If the general condition is good: (1) Relief of
dysphagiaby placement of theesophageal stentalone,
preferably self expanding metdlicstent astheseareeasy
to deploy. (2) Radiation therapy with intubation if
associatedwithsignificant dysphagia. (3) Intraluminal
radiationtherapy alone. (4) Endoscopiclaser destruction
of tumour or e ectrocoagul ation.

Treatment of esophagea fistula:(1) Esophageal
intubation with stent. (2) Eesophageal and tracheal/
bronchia stent placementwhenpossibleif thefistulais
largeor if thetrachea lumeniscompromised.

Conclusion

Theincidenceof esophaguscancerisrising. However,
majority of thepatientsarestill diagnosedinadvanced
stageof disease. Theexistingmanagement approaches
yieldfive-year survival between 5% and 30%. Hence,
thereisanurgent needfor moremultimoda ity management
protocolsto improvethe existing dismal survival for
patientswith esophageal cancer. Specifically, theissue
of neoadj uvant chemotherapy and concomitant chemo-
radiation needsto be addressed.

(The Institute appreciates Dr Rajesh Jain and

Dr Kapil Kumar for their contributions to this feature
on Carcinoma Esophagus:An Overview)
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PERSPECTIVE

VIDEO-ASSISTED THORACIC SURGERY
Introduction

Technol ogicd advancesduringthe20™ century have
drastically revolutionized surgical practicesand asa
result, minimally invasive procedures have gained
rapid diffusion. Thoracoscopy haschangedagreat ded
since Jacobaeu first introduced the technique for the
management of pleural effusionandtuberculosisinthe
early 1900s. It had amost been abandoned after the
development of chemotherapy for patients with
tuberculosisafter 1950. Itwasonly at thebeginning of
the1990swith sensational advancesinthetechnology
and renewed interest towards minimally invasive
surgeries that thoracoscopy was rediscovered.
Video-Assisted Thoracic Surgery (VATS) isusedto
describe a modern minimally invasive surgical
technique. VAT Shasdevelopedvery rapidlyinthelast
two decades and has replaced conventional open
thoracotomy asastandard procedurefor somesimple
thoracic operations and as a complementary
procedurefor someother complex operations.

VATS

Thestructureof traditional thoracoscopeissimilar
toother traditional endoscopes. Itisahollow tubewith
a simple light bulb over the tip of the scope with
directlineof sightvisonwithdistaly lightedtubes. In
VATS, the introduction of video-assisted imaging
system amplifies the function of thoracoscopy. The
minimal requirementsof VAT Sincludeazeroand/or
30degreerigidtel escope(s), alight sourceandcable, a
camera and an image processor. The introduction of
videoimagingtechnology andthewider availability of
stapling devicesfacilitated anincreasingly wider useof
thoracoscopy for diagnosticandtherapeutic purposes.
VATS is principaly employed in the management
of pulmonary, mediastina and pleura pathology.
Interestingly, VAT Sisnow becomingauseful adjunct
in specialized orthopaedic and neurosurgical units
for minimally invasive approachesto the spine; also,
many of the procedures performed in adults are now
describedinthepediatricpopulations.

Indications

) Inpneumothorax-(a) spontaneouspneumothorax,
(b) traumatic pneumothorax.
i) VATSinchesttrauma.

iif) Inpulmonary benignor maignant diseases- (a) cancer
diagnosis (visualization and biopsy including
examination of solitary nodule), staging by
medi astinoscopy; (b) minor lung resection (wedge
resection); (¢) maor lung resection (lobectomy).

iv) Inpleural effusion/empyema-(a) para-pneumonic
effusionorempyema, (b) malignant pleura effusion.

V) Inesophaged diseases—a) esophagectomy, (b) anti-
reflux surgery, (c) myotomyforachdasia.

Vi) Inmediasting lesions-(a) VAT Sapproachtothymus
for myestheniagravisandfor thymoma; (b) VATS
approachto posterior mediastinumfor neurogenic
tumors, mediastinal cysts, esophagea |eilomyomata
and paravertebral abcess.

vii) VAT Sinsympathectomy or splanchnicectomy.

Contraindications

Contraindicationsinclude patientswith previous
thoracotomies or with a history of extensive pleural
disease, though not an absolute contraindication.
Markedly unstable or shocked patients represent
absolutecontraindications. Other factorswhichmake
thethoracoscopicapproachdifficult orimpossibleare
obesity or increased thickness of the chest wall,
narrow rib space, small chest or underlying conditions
associatedwithincreasedbleeding.

Futur e Per spectives

VATS although widely applied has some
difficultiesfor surgeonsbecauseof thelossof 3D vision,
sense of touch and dexterity. Telepresence operation
systemshavebeen devel oped to solvethese problems
by increasing the dexterity, adding motion tracking
and filtering tremor motions. Students can perform
VAT surgery by using virtual reality surgical
simulatorsinstead of thereal patients.

Conclusion

Most basic and many advanced thoracic surgical
procedures can be perfsormed by VATSwith smaller
wounds, less pain, shorter hospital stay and with as
good outcomesaswithconventional surgery. VATSis
only a method instead of the goal of the treatment.
Thus, conversion to open procedures should be done
without hesitationif patient’ slifesafety isthreatened
or oncologica principlesarecompromised.

(The Institute appreciates Dr Harit Chaturvedi and
Dr Geeta Kadayaprath for their contributions to this
Perspective on Video-Assisted Thoracic Surgery)
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TOBACCO & CANCER

Introduction

Tobacco epidemic is man-made and totally
preventable. Itisoneof thebiggest publichealththreats
whichkills5.4millionpeopleayear (anaverageof one
person every six seconds) and accountsfor oneinten
adult deathsworldwide. Unfortunately, thetobaccouse
Isrisingglobaly, especially inthedevelopingworldand
the epidemic of itsill-healthis still to peak. Tobacco
causeslungand other cancers, heart disease, strokeand
respiratoryillnesses. Cigarettesmoking causes87 percent
of lung cancer deathsandisresponsiblefor most cancers
of thelarynx, oral cavity and pharynx, esophagusand
stomach, bladder, kidney, pancreas, cervix and acute
myeloidleukemia

Tobacco Products & Risks

Tobacco productsare made of tobacco |eaf asraw
material, which are intended to be smoked, sucked,
chewed or snuffed. Tobacco isadow killer and its
damageto hea thbecomesapparent yearsafter onset of
use. Cigarette smoke contains about 4,000 chemical
agents, includingover 60 carcinogensand many of these
substances, such ascarbon monoxide, tar, arsenicand
|ead that are poi sonousand toxicto thehumanbody.

Nicotine isadrug that is naturally present in the
tobaccoplantandisprimarily responsiblefor aperson’s
addiction to tobacco products, including cigarettes.
Nicotineisabsorbed into thebloodstream and travels
tothebraininamatter of secondsand also crossesthe
placentaand canbefoundinbreast milk. Smokingharms
nearly every mgor organ of the body. The risk of
devel oping smoking-rel ated diseasesincreaseswithtota
lifetimeexposureto cigarettesmoke. Thisincludesthe
number of cigarettes a person smokes each day, the
Intengty of smoking (i.e.thes zeandfrequency of puffs),
theageat which smoking began, thenumber of yearsa
person has smoked, and a smoker’'s secondhand
smoke exposure. Compared to never-smokers,
smokers have about a20-fold increaseinlung cancer
at present. Almost half of theworld’ schildrenbreathe
theair polluted by tobacco smoke.

WHO FCTC

WorldHealthOrgani zation Framework Convention
for Tobacco Control (WHO FCTC) wasdevelopedin
responsetotheglobalization of thetobaccoepidemic. It

isanevidence-basedtreaty that reaffirmstheright of all
people to the highest standard of heath. The core
demandreductionprovisionsintheWHOFCTCare:

1. Price and tax measures to reduce the demand for
tobacco

2. Non-price measures to reduce the demand for
tobacco, namely:

— Protectionfromexposuretotobacco smoke;

— Regulationof thecontentsof tobacco products,

— Regulationof tobacco productsdisclosures,

— Packagingandlabeling of tobacco products;

— Education, communication, training and public
awareness,

— Tobacco advertising, promotion and sponsorship;
and demand reduction measures concerning
tobacco dependenceand cessation.

WHO MPOWER Strategy

Toreversethedevastating globa tobaccoepidemic,
the WHO Tobacco Free Initiative programme
emphasizes six key tobacco control measuresknown
as WHO MPOWER Strategy that reflect and build
onthe WHO FCTC. These measuresare:

M onitoringtobaccouseand prevention

Protecting peoplefromtobacco smoke

Offering helptoquittobaccouse

Warning peopleabout thedangersof tobacco
Enforcing bansontobacco advertising, promotion
andsponsorship

6. Raisingtaxesontobacco

agrwDdPE

Tobacco Cessation

Tobacco cessationhasmajor andimmediatehealth
benefitsfor men and women of al ages. Theearlier a
personquits, thegreater thehea th benefit. Thestoppage
of use of tobacco products can stop or reversemost of
thedamagecausedby it. Variousnicotinerepl acement
products can be used as switch over therapy. It is
importanttoremember that thereisnoreason nottoquit
tobaccoanditisnevertoolatetoquit. Thecommunity,
particularly thehedlth careproviders, youthandwomen,
shouldbeeducatedandmadeawareabout therdationship
of tobacco use with cancer; and provided help and
guidanceby varioussupport groups. Varioustobacco
control ActshavebeenlegidatedinIndiaand abroad,
thoughtherearechallengesintheirimplementation.

(The Institute appreciates Dr Abhey Sood for his
contribution to the feature on Tobacco & Cancer)
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RESEARCH & DEVELOPMENT

BRCA 1InfluencesChemotherapy

AccordingtoKoreanresearchers, carriersof certain
haplotypesof theBRCA 1 gene, whichplaysacentral
role in the DNA repair system, do not appear to
respondto platinum-based chemotherapy for nonsmall
cell lung cancer (NSCLC). Results from this study
showed that lung cancer patients with two copies of
AACC of BRCA1 do not benefit from platinum
doubl ets-gemcitabine/platinum, docetaxel/platinum
or paclitaxel/platinum - that are standard regimens
worldwidefor locally advanced or metastaticNSCL C.
Researcherscametothisconclusionafter studyingthe
relationship of 4 tagging single-nucleotide BRCA1
polymorphismsandtheir hapl otypesontheoutcomeof
treatment in 300 patients. Thefivehaplotypesstudied
were AACC, AACA, GCTC, GATC and AATC.
These patientshad significantly shorter survival than
thosewith one or no copy (8.7 versus 14.57 months).
Theseresultssuggest that anew strategy isneeded for
thesepatients, especialy insquamouscell carcinoma.

(J of Clinical Oncology, Dec 2, 2008)
GenesLinked to Lung Cancer Risk

AccordingtothescientistsfromFudan University,
Shanghai, individual swith particular variantsof certain
genesinvolvedinmetabolizingthemost potentcarcinogen
found in cigarette smoke have an increased risk of
devel opinglungcancer. Tobaccospecificnitrosamine4-
(methylnitrosamino)-1-(3-pyridyel)-1-butanone is a
component of cigarette smokethat hasbeen shownto
causelung cancer. ATP-binding cassettetransporters
encoded by genesknownasABCBland ABCClare
involved in eliminating carcinogens from the lungs,
protectingthemagainstinhaedtoxins.

Theinvestigators found that patients who had the
variant alele of either ABCB1 rs3842 or ABCC1
rs212090, hadasgnificantly increasedrisk of developing
lung cancer. The former variant was particularly
associated with anincreased risk of cancer inwomen
andinindividua sunder age60years. It wasalsolinked
toamajor typeof lung cancer called adenocarcinoma.
These findings have important implications for the
prevention of tobacco smoking related cancers.

(Cancer, Feb 1, 2009)

Genetic Predictorsof Esophageal Cancer

Researchersat M .D. Anderson Cancer Center have
observed asignificantly increased risk of esophageal
cancer with increasing numbers of risk genotypes.
They have identified 11 single-nucleotide
polymorphisms (SNPs) in microRNA related genes
that showed at | east aborderlinesignificant association
withesophageal cancer. A personcanhaveoneor more
of these SNPsintheir geneticmakeup, puttinghimor her
intolow-risk, mediumrisk and high-risk groups.

Thestudy showed that each unfavorablegenotype
wasassociatedwithanincreased cancer risk. Individuas
withmorethan four unfavorablegenotypesweremore
thanthreetimesaslikely todevel op esophageal cancer.
Their ultimategoal isto construct aquantitati vecancer
risk prediction model based on an individua’s
epidemiologica profile environmentexposureandgenetic
makeup. Thisrisk predictionmodel canevaluateeach
person’ srelativerisk and absol uterisk of devel oping
esophageal cancer within a certain time period. The
majority of esophageal cancer patientsare diagnosed
atanadvancedstagewithpoor prognosis. Understanding
what placesapersonat highrisk for esophageal cancer
maly haveclinical gpplicationstoguidecancer screening,
intensivemonitoringand cancer prevention.

(J Cancer Prevention Research, Nov 2008)

Proton Therapyfor LungCancer

Protonbeamtherapy isaspecializedformof external
beam therapy that usesprotonsrather than photonsto
kill fast growing cancer cellsandisavailableinafew
centersintheworld. Accordingtoastudy presented at
the 2008 Chicago Multidisciplinary Symposium in
Thoracic Oncology, sponsored by ASTRO, ASCO,
IASLC and the University of Chicago, patients with
locally advanced|ung cancer who receive chemotherapy
and protontherapy havefewer instancesof aseriousside
effect called bone marrow toxicity than patientswho
receive chemotherapy, and another type of radiation
therapy calledintensity modulationradiationtherapy.
The findings suggest that using proton therapy over
other types of radiation may allow doctorsto give a
higher dose of radiation without compromising the
chemotherapy schedul etothelungtumor whileavoiding
bonemarrow toxicity. Theseresultsarevery promising
andneed to beconfirmedwitharandomizedtrial.

(Medical News Today, Nov 14, 2008)
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NEW TECHNOLOGIES

CyberKnife® for Lung Cancer

CyberKnife Center of PAm Beach announced
that it has enrolled the first patient in the landmark
study comparingtraditional surgery and CyberKnife®
radiosurgery treatment outcomes in early stage
operableand resectablelung cancer. Therandomized,
prospective clinical study led by the University of
TexasM D Anderson Cancer Center will evaluatethe
potential for radiosurgery asanon-invasi vetreatment
aternativefor operablelung cancer patients. Though
traditiona surgery isthestandard of careinthetreatment
of lungtumors, evidenceover thepast severa yearshas
shown excellent outcomes using high-dose precise
irradiation deliveredinthreeor four treatments. Data
comparing the outcomes of surgery to lessinvasive
treatment options, suchasradiosurgery, areimportant to
support clinical adoptionof lessinvasivealternatives
and potentialy shift the treatment paradigm. This
system continually tracks the tumor throughout the
treatment tomaximizetargetingaccuracy andminimize
damagetothesurrounding tissues and critical Structures.

(Bio-Medicine, Dec 15, 2008)
Detection of Dysplasa and Cancer

To identify pre-neoplastic conditions, such as
Barrett’ sepithelium& dysplasiaandeval uatethedepth
of penetration of early-stage esophageal neoplastic
lesions, optical coherencetomography (OCT), anoptica
imaging modality, performs high resolution, cross-
sectional, subsurface tomographic imaging of the
microstructureof tissues. Thephysical principa of OCT
Issimilar tothat of B-modeultrasoundimaging, except
that it usesinfrared light waves rather than acoustic
waves. The in-vivo resolution is 10-25 times better
(about 10 mum) thanwith high-frequency ultrasound
Imaging. Esophagusand theesophago-gastricfunction
have been the most widely investigated organ so far.
OCT permits an accurate evaluation of mucosa,
lamina propria, muscularis mucosa and part of
submucosa. OCT imaging from the gastrointestinal
tract can bedoneby using narrow-diameter, catheter-
based probes that can be inserted through the
accessory channel of either aconventional front view
endoscope or aside view endoscope.

(World J Gastroenterol, Nov 14, 2008)

Localization of Pulmonary Nodules

Children with cancer may develop metastatic
pulmonary nodules. Thoracotomy is considered the
standard approachfor resection of pulmonary nodules.
Minimally invasivethoracoscopicultrasoundisarea
timeimaging tool that helpsisolate small pulmonary
lesions that may otherwise be difficult to see
intraoperatively. Two5-mm portsareinserted, onefor
the grasper and the other for the camera. One 12-mm
port is inserted for the flexible 10-mm ultrasound
probe and the endoscopic stapler. The patient has
CO, insufflation to creat a 5mm Hg pneumothorax.
Twenty ml/ kg of normal saline is introduced into
thechest cavity for acoustic coupling. Theultrasound
probeisused to isolate the nodul (s), guide resection
and check margins. Gow KW et a from the Emory
University School of Medicine Atlanta, USA, performed
8 procedures on 7 patients (median age - 15.2 years).
Patients had primary diagnosis of osteosarcoma,
wilmsandlymphoma. They advocated thistechnique
for thosepatientshaving video-assi sted thoracoscopy
to assist clarifying whether focal lesions are
malignant, thereby guiding therapy.

(J Pediatr Surg, Dec 2008)
Nanotubes Detect Lung Cancer

Researchersat thelsragl Ingtitute of Technology
have developed diagnostic system using an array of
chemiresistiverandomnetwork of single-walledcarbon
nanotubescoated withnon-polymericorganicmaterials
that show ahigh potential for diagnosisof |ung cancer
via breath samples. To calibrate the devices, the
investigators captured the breath of 15 non-smoking
healthy patientsand 15 individualswith stage 4 lung
cancer. They concentrated the organic compoundsin
each breath sampleusing solid phasemicro-extraction
andandyzedeachsampleus nggaschromatographymass
spectrometry. The sensors array showed excellent
di scrimination betweenthevolatileorganiccompounds
(VOCs) found in the breath of patients with lung
cancer, relative to healthy controls, especialy if the
sensors array is preceded with either water extractor
and/or pre-concentrator of VOCs. The pattern
compositions of the healthy and cancerous states
were determined by gas-chromatography linked
with mass spectroscopy analysis of real exhaled
breath. The researchers are testing this system on a
muchlarger groupof patientsand healthy subjects.

(NCI News, Nov 2008)
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CLINICAL TRIALS

Gemzar® and Paraplatin® for SCLC

Small cell lung cancer (SCLC) often spreads
quickly to distant sites in the body. The standard
regimen for treating patients with SCLC is Platinol
(cisplatin) andV ePesid (etoposide).

According to a multicenter clinical tria in the
United Kingdom, a combination of Gemzar®
(gemcitabine) andPargplatin® (carbopl atin) isaseffective
asgoldstandard Platinol® and VePesd® for palliative
treatment of patientswith poor-risk SCL Cintermsof
overal surviva and progression-freesurvival andhasa
toxicity profilemoreacceptabletopatients. 241 patients
with untreated, extensive SCLC were randomly
assigned to receive six, three-weekly cyclesof either
Gemzar andPargplatinor Platinol andV ePesd. Although
the outcomes from both regimens appeared to be
equivaent, the group of patients receiving Gemzar/
Paraplatin reported a higher quality of life. Nausea
and hair loss were less frequent than in the Platinol/
VePesdgroup. Althoughgrade3-4 myel osuppression
was more frequent in the Gemzar/Paraplatin group,
it was not associated with increased infection or
fatalities. Patients tended to be able to tolerate more
roundsof treatment.

(Thorax, Jan 2009)
New Indication for Tarceva

Tarceva (erlotinib) isasmall molecule designed
totarget theepidermal growthfactor receptor pathway,
whichisoneof thefactorscritical tocell growthinnon
small cell lung cancer (NSCLC) and is currently
approved as a second-line treatment for patients
withadvancedNSCLC. A Phase3study (SATURN)
showedthat Tarcevaimproved progression-freesurviva
asafirg-linemaintenancetherapy for advanced NSCL C.
SATURN isaplacebo-controlled, randomized, double-
blind, Phase 3 study conducted by Rochethat enrolled
889 patientswithadvanced NSCL C at approximately
160sitesworldwide. Patientsweretreatedwith at | east
four cycles of standard first-line platinum-based
chemotherapy andwerethenrandomizedtotarcevaor
placebo, if their cancer did not progress. Theprimary
endpoint of the study was progression-free survival.
Genentech Inc, and OSI Pharmaceuticals Inc
announced that SATURN met its primary endpoint

and showed that tarceva significantly extended the
time patients with advanced NSCL C lived, without
their cancer getting worse when given immediately
following intial treatment with platinum-based
chemotherapy, comparedto placebo.

(Medical News Today, Nov 8, 2008)
Non-platinum Regimen for NSCLC

A randomized, open-label, Phase 3 study conducted
in Japan indicated that the non-platinum regimen of
Navel bine® (vinorelbine) and Gemzar® (gemcitabine)
followed by Taxotere® (docetaxel), appearsto be as
effective as the standard regimen of Paraplatin®
(carboplatin) and Taxol® (paclitaxel), but with less
toxicity, for patients with advanced non-small cell
lungcancer (NSCL C). Thestudy included 401 patients
with Stage[11B or 1V NSCL C who were randomized
to receive one of the regimens. The experimental
regimen was as effective as the standard regimen,
indicatingmedianoverall survival of 13.6 monthsand
14.1 months, partia response of 25% and 37%, and
medianprogression-freesurviva of 5.5months, and5.8
months, respectively. Thetoxicity profilesweredifferent.
Patientswhorece vedthestandardregimenexperienced
more grade 3-4 neutropenia, central nervous system
symptoms, and joint and muscle pain. Patientsin the
experimenta groupexperiencedmorepulmonarytoxicity.

(Lancet Oncology, Dec 2008)

Targeted Therapy for Lung Cancer

A Phase3, multicenter, placebo-controlled, double-
blind, randomizedclinical trid toeva uatetheefficacy of
bevacizumab (avastin) in combination with erlotinib
(tarceva) comparedwitherlotiniba onefor treatment of
advanced non-small cell lung cancer after thefailureof
standardfirgt-linechemotherapy, demonstratedahigher
rate of tumor shrinkage and alonger interval before
cancer progression, when bevacizumab wasadded to
standard second-lineerlotinibtherapy. Thestudy found
that the addition of bevacizumab to erlotinib did not
improve overal survival compared to erlotinib and
placebo. However, therewasclear evidenceof clinical
activity withimprovementsinprogress on-freesurvival
and response rate when bevacizumab was added to
erlotinibcomparedtoerlotinibalone. Researchersat the
Sarah Cannon Research Ingtitute in Nashville were
hopeful that the combination of the two agents that
target different pathwayswoul d show asurviva benefit.

(Science Daily, Nov 25, 2008)
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Camptothecin for Cancer Treatment

United States Patent and Trademark Office has
issued Patent N0 7,462,627 to Enzon Pharmaceuticals
Inc. (Bridgewater, NJ) entitled“ Multi-arm polymeric
conjugates of 7-ethyl-10-hydroxycamptothecin for
treatment of lung, breast, colorectal, pancreatic and
ovarian cancers.” Camptothecinisawater-insoluble
cytotoxicaka oidproduced by camptothecaaccuminata
treesindigenousto Chinaand nothapodytesfoetidatrees
indigenousto India. It isapotential anticancer agent.
Camptothecin and analogs are known as DNA
topoisomerasel inhibitors. Oneof camptothecinanal ogs
islrinotecan (CPT-11, Camptosar. RTM). 7-ethyl-10-
hydroxy camptothecinisan activemetaboliteof CPT-
11. Thepresentinventionrel atestomulti-armpolymeric
prodrugs of 7-ethyl-10 hydroxycamptothecin. In
particular, theinventionrel atestofour-armpolyethylene
glycol conjugatesof 7-ethyl-10-hydroxycamptothecin.
Methods of making the conjugates and methods of
treatingmammal susingthesameareal sodisclosed.

(USPTO, Jan 5, 2009)
MicroRNAS Role in Lung Cancer

MicroRNAs(miRNAS) areaclassof small, non-
coding RNAs. Univ Ohio (US); Health and Human
Services NIH have been assigned patent No.
US2008306017 (Al), entitled “Microrna-Based
Methodsand Compositionsfor theDiagnoss, Prognosis
and Treatment of Lung," published on Dec 11, 2008.
The present invention provides novel methods and
compositionsfor thediagnosi s, prognos sandtreatment
of lung cancer, based in part on the identification of
specific miRNAs associated with altered expression
levelsinlung cancer cells. Theleve of atleastonemiR
geneproductinatest samplefromthesubjectiscompared
tothelevel of acorresponding miR geneproductina
control sample. Andterationinthelevel of themiRgene
product in the test sample relative to the level of a
corresponding miR geneproductinacontrol sample,is
Indicativeof thesubject either having or beingat risk of
developing lung cancer. Thelevel of at least onemiR
gene product can be measured using quantitative or
semi-quantitative RT-PCR, Northern blot analysisor
solution hybridization detection.

(European Patent Office, Jan 7, 2009)

M odulator sof c-Jun

European Patent Office hasissued Patent No GB
2450180 (A) dated Dec 17, 2008 to Ferreira Pepa
Ganchevska(GB) et a for ‘ Treatment of lung cancer
usingmodulatorsof ¢-Jun’. ¢-Jun isamajor component
of the AP-I transcriptional complex, whichrecognizes
AP-l and CRE-like sitesin gene promoters. c-Junis
necessary for cellular expressionof ICAM, cycling DI
and mdrl genes, but the function of bcl-2 could be
changed by c-Jun through the direct protein-protein
interaction. c-Junregulatescell cycleprogressionand
gpoptosisinepitheliumlungcedls. Thepresentinvention
relatestotherol eof c-Juntranscriptionfactor and AP-
1 transduction pathway in the pathogenesis of lung
cancer anddisclosestherapeuti cagentsfor thetreatment
of lungcancer thatinhibit theactivity or expressionof c-
Jun. Theagentsmay affectthes gndingpathway between
c-Junandmdrl.cyclinD1,bcl-2.ICAM-1orERa. The
present appli cationa soconcernsamethod of measuring
theproliferativeactivity of lung cancer cellscomprising
testing thelevelsof c-Jun and ERaand for measuring
chemotherapy res sanceof lung cancer cells,comprising
testingthelevelsof c-Jun, mdrlandbcl-2.

(esp@cenet.com, Jan 12, 2009)
Nodule Detection

Medicsght PLCfrom Greet Britainhasbeenassigned
United States Patent No 7,460,701 entitled “Nodule
detection” onDecember 2, 2008. Detectionof suspicious
lesonsintheearly stagesof ungcancer canbeconsdered
themost effectiveway toimprovesurviva . Thepresent
invention relatesto amethod of detecting nodulesin
computedtotmography (CT) images, and particularly
but notexclusively for detectingnodul esin CT imagesof
the lung. The method may be implemented using a
computer, andtheinventionencompassessoftwareand
apparatus for carrying out the method. A method of
detecting anodulein athree-dimensional scanimage
comprisescal culaingathree-dimens ond sphericity index
foreachpointinthescanimage, applyingahighsphericity
threshold to the sphericity index to obtainacandidate
nodul eregion, andthenperformingregion-growing from
thecandidateregionusingarelaxed sphericity threshold
todetermineanextendedregionincludinglessspherica
parts connected to the candidate region. Optionaly,
sphericd filteringmay begppliedtotheimageby matching
thespherical filter totheextendedregion.

(USPTO, Jan 5, 2009)
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Lung Cancer OvertakesBreast Cancer

A new report from the Australian Institute of
Health and Welfare reveals that lung cancer has
overtaken breast cancer as the cause of most of the
cancer deaths in Australian women. In 2005, more
than 50 Australian women lost their battle with lung
cancer every week; thisfigureis expected to rise to
almost 65femal edeathsper week in2010. According
to the Policy Manager at Quit, the number of lung
cancer desthswasal egacy fromhigher femalesmoking
ratesin 1970sand 1980s. The number isnot expected
to decrease for some time. In the past, the tobacco
industry targeted female smokers with advertising
suggesting that smokingisglamorousor fashionable.
Unfortunately, theseactivecampaignstorecruitfemae
smokers are now tranglating into higher lung cancer
deaths. Thefiguresrel eased emphasi zed theimportance
of stepping up effortsto reduce thesmoking ratesand
there is no doubt that a sustained commitment to
tobacco control and massmediacampaignswill lay the
foundationstoreducethedevastatingtoll of smoking.

(Austraia: Cancer Council Victoria, Dec 19, 2008)
Tuberculosis and Lung Cancer

Tobaccoandindoor air pollutionfrom smoky coal
aremgjor causesof lungcancerinrura Xuanwe County
inChina. Tubercul osishasbeen suggestedtoincrease
lung cancer risk, but datafrom prior studiesarelimited.
In aretrospective cohort study of 42,422 farmersin
Xuanwel, interviewers administered a standardized
questionnaire that included lifetime medical history,
including tubercul osis. Tubercul osiswasreported by
246 subjects and 2,459 died from lung cancer during
follow-up. Lung cancer mortality was substantially
higher insubjectswithtubercul osisthaninothers. The
association was especially pronounced inthe first5
yearsafter tubercul osisdiagnosi sbut remained strong
5-9.9 years and 10+years after tuberculosis. These
associationsweresimilar anong menandwomenand
amongsmoky cod users. InXuanwel, China, tuberculoss
is an important risk factor for lung cancer. The
increased lung cancer risk, persisting years after
tuberculos's, couldreflect theeffectsof chronicpulmonary
inflammationandscarringarisingfromtuberculoss.

(China: Int J Cancer, Oct 1, 2008)

World Cancer Report 2008

Thelnternationa Agency for Researchon Cancer
(IARC) at Lyon, France has announced the launch of
theWorld Cancer Report 2008. Thereport highlights
the growing global cancer crisis and emphasizes the
needfor acoordinatedinternationa gpproach. It provides
thescientific basisfor what should be undertakenand
what could be achieved. The greatest impact of this
increaseintheglobal cancer burdenwill fall onthelow
andmedium-resourcecountries. A mgor issuefor many
countriesevenamong high-resourcecountries, will be
how tofind sufficientresourcestotreat al cancer patients
effectively andprovidepdliative, supportiveandtermina
care of the large numbers of cancers which will be
diagnosedinthe coming years. Thereport providesa
clear message of hope although cancer isagreat and
growingdevadtatingdisease. Itislargdy preventableand
possibilitiesfor preventionexistat presentinall resource
settings. Understanding of cancer isincreasngandnew
approaches to therapy are being introduced. For
identificationof risk factorsand mechani smsfor cancer
causation, preventionresearch needstotakeonahigher
profileandimportancein cancer research strategiesand
innationa cancer plansthat arecurrently beingdevel oped.

(France: 1ARC News, Dec 19, 2008)
Smoking Rate Declines

The number of adult cigarette smokersinthe US
hasdeclinedforthefirsttimein4years, accordingtoa
report released by the Centers for Disease Control
and Prevention (CDC). The CDC reports that there
were43.4millioncurrent smokersintheUS(19.8%) in
2007, aone percent decline from the 20.8% in 2006.
The findings were based on data from the 2007
National Health Interview Survey. Thesedatareflect
exceptiond progressintheefforttoreduceandeventudly
eliminatethedeath, diseaseand economic challenges
that tobacco usebringsonitsusers. Adult tobacco user
prevaenceisnow under 20 percent for thefirst time
since tobacco use rates began to fall during the mid
1960s. With tougher legidsation and higher pricesfor
cigarettes, smoking may belessattractivetomoreand
more people. This year’s decline reflects the efforts
inrecent yearsto rai secigarette pricesthrough higher
taxation and to increase quit attempts (and to protect
nonsmokers) through more widespread support for
smoke-free environments, the effect of which may
takeseveral yearstomeasure.

(US: ACSNews, Nov 13, 2008)
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TUMOR BOARD
Introduction

Tumor Boardisamultispecialty clinicoraforumfor
multidisciplinary consultations on diagnostic and
treatment aspects of a cancer patient. It provides a
mechanism for reaching a consensus on treatment
through the empirical process of cross-exchange of
opinions against one another and through facts. The
mechanismfollowsdemocraticprinciples thatis, full and
equal representation of all views. Tumor Boards are
conducted in a wide spectrum of hospitals and
Ingtitutionsthat vary ins zeandfunction. Tumor Boards
or multispeciaty clinicsmust beheldinevery oncology

centreor oncology department of superspeciaty hospitdl.

Tumor Boards provide aforum for pretreatment
evaluation for resolving controversial management
problems, estimating prognosis, stagingfor planning,
post-treatment foll ow-upand cons deringrehabilitation
andother supportivecare.

Composition and Functioning

In an established institution, members of Tumor
Boardshouldincludesurgical oncologist, medical and
radiation oncologists, pathologist, radiologist,
administrator, social worker, oncology nurse,
psychologist, occupationa therapist and patient’s
primary care physician. There must be arecognized
leader with designated responsibilities to ensure the
smooth functioning of the Tumor Board. In addition,
there may be afacilitator or coordinator whose main
responsibility shouldbetoorganizeBoard meetings.

1. Tumor Board Chairman/ ChairtoconducttheBoard
mesting.

2. Tumor Board coordinator or facilitator to act as
‘glue whoensuresthecontinuity of Boardmeetings.

3. Dedicated meetingroomwithadequatefacilites.

4. Interactive computer system, preferably picture
archiving and communication system, video
conferencing or teleconferencing equipment and
Information Technology support.

5. Twice a week meeting of one hour duration is
enough.

The case presentations follow astandard format.
There is a concise description of the history and
physical findings, pertinent pretreatment eval uationand
staging, multidisciplinary discuss onof themanagement
options andfinal recommendations.

Challenges

1. Resource Constraints: (a) Time constraints,
(b) Lack of specialistsor coordinator, (c) Lack of
I'T support.

2. Financial Concerns: Thereisaneedfor financial
compensation to encourage participation of al
members.

3. Legal Concerns: Entry of conflicting views of
membersof boardin casesheets.

Efficacy of Boards

These case discussions extend mostly beyond
the patient care. They fortify knowledge, enrich
experience and deepen our sympathy for the
humane condition. Tumor Boards exert a unifying
influence in medical practice because they bring
together thedifferent specialitiesin search of optimal
treatment of adifficult disease. Withitsmultidisciplinary
representation, no group other than Tumor Board is
better prepared to treat the patient who may feel
fragmented by the treatment approaches offered by
differentmedica specidities. Initid managementdecisons
areoftencritical indeterminingtheultimateoutcome.

Tumor Boards benefit the patients, clinicians,
paramedical staff andtheinstitution. Itisestimatedthat
aminimum of 60% of cancer patients stand to benefit
from multidisciplinary treatment planning. Patients
appreciate the concern shown by doctors when their
conditionisdiscussed at the Tumor Board meeting.

Weat Rajiv Gandhi Cancer Institute & Research
Centre conduct Tumor Boards thrice a week. We
discusscasesof clinical interest, controversial issues
and cases with diagnostic and therapeutic problems.
On anaverage, 10 senior consultantsand 20 residents
participateinthediscussi onscontributing at | east 5000
man hours/year tobetter patient care. Thehospital does
not chargethe patient for consultationfor his/her case
presentationat the Tumor Board. Management decisons
madeat the Tumor Board meeting avoid unnecessary
diagnosticevaluationandreducethecost of care.

Inmedicine, it isdifficult to resist the pressure of
experienceasshared throughthe Tumor Board. When
all the aternatives have been sifted, convergence of
opinion becomestheaccepted courseof action.

What mattersis our loyalty to our patient, not our
hope of curing all cancers. We converse at the
Tumor Board to make further conversations
unnecessary.

(The Institute appreciates Dr A K Dewan for his
contribution to ‘'In Focus on Tumor Board)
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