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SPECIAL FEATURE

WINNING OVER CANCER PAIN
Introduction

‘Painisamoreterribleload tomankindthan death
itself’ aptly appliestocancer pain. However, withgood
interventions, cancer painrelief ismostly achievable.
Pain isamajor symptom of cancer and occurs at all
stages of the disease. In addition, pain is usualy a
hallmark of progressionor metastatic spreadin65to85
percent of people with cancer when they develop
advanced disease. In 10to 20 percent of cancer cases,
painisdifficulttotreat, frustratingand poorly controlled.
Currently, opioid pharmacotherapy is the principal
weaponinthefight against cancer pain, but whenless
invasive treatments are unsuccessful, least invasive
interventions are added to maximize pain relief.
Interventional pain procedurestarget neural and non-
neural pain generators. Neural blockade techniques
provideexcdlent painrelief for neuropathic, sympathetic,
noci ceptivesomaticor viscera pain. Neural blockade
techniquesarebroadly categorizedintonon-neurolytic
andneurolyticblocks.

Non-Neurolytic Blocks

L ocal anestheticand corticosteriodblocksareused
to treat a variety of pain syndromes. They can also
predict how apatient will respondtoneurolyticblocks.
A goodresponsetonon-neurolyticinterventionsusualy
meansthepatientwill benefitfromneurolyticprocedures
aswell. FHluoroscopi cguidanceimprovestheaccuracy of
these blocks and minimizes complications. Somatic,
sympathetic and neuropathic pain respond to local

anestheticinjectionsor thecontinuousadministrationof
anesthetic drugsthrough acatheter. Intercostal nerve
blocksor interpleural analgesiaareindicated in post-
thoracotomy chestwall pain/intercostal neuralgiaand
radicul opathy requires selective nerveroot blocksor
transforaminal epidural injectionswhennon-invasive
treatmentsfail. Sympathetic blocksand other regional
anestheti ctechniquesareemployedinsympathetically
mai ntai ned pain states, ischemic pain, postherapeutic
neural giaandradi ation plexopathy.

Neur olytic Blocks

Alcohol and phenol are the preferred agents for
neurolytic procedures because they cause axonal
degenerationwithinminutesandeffectively interruptthe
centrd transmissionof painimpulses. Chemicd neurolyss
canresultinimmediateandtotal painrelief inselected
patients with localized or regiona pain. Opioid
requirements decrease sharply, and patients on high
dosesof opioidswill requirecareful taperingto avoid
respiratory depression. Other indicationsfor neurolysis
arecogtopleurd syndromeandsympeatheticaly maintained
paininPancoast’ ssyndrome. Unfortunately, potentially
unacceptablesideeffectslimit theutility of neurolytic
blocks; but neurolytic blocks are still preferred over
standard opioid analgesia to control intractable
abdominal, pelvicand perinea pain.

Thefollowing four criteriamust be met beforea
nerveblockiscons deredappropriate: (8) Limitedlifespan
of threeto six months; (b) A favorablerisk-to-benefit
ratio (i.e., the block will not impair bladder or bowel
functionor causelimbparaysis); () A poor responseto
primary antitumor treatment, which hasnot beenableto
reducethetumor burden; (d) A goodanalgesicresponse
and acceptabl esideeffectswith prognosticblocks.

Table: Autonomic NerveBlocks

Neurolytic Block

Site/Condition Treated

Celiacplexus(splanchnicnerves)

Lumbar sympathetic

Hypogastricplexus

Sacrococcygea ganglion(impar, Walther)

Stellateganglion Head, Neck or arm pain
Gass=rianganglion Trigemind neurdgiaandfacid pain
Interpleural (thoracicsympatheticchain) Upper-head, arms

Middle-thorax, heart, lung

L ower-abdominal organs, uterus, bladder
Pancrestitis, abdominal pain, visceral cancer pain
Lowerlimbpain, retroperitoneal pain

Pelvic, perineal, urogenital pain

Rectd, uretheral, perineal, vagind pain
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Theneurolyticblockshavethefollowingadvantages
inhomecareby relativesof patients, particularlyinrura
areas of India: (1) Neurolytic blocks provide longer
duration of pain relief. (2) Drugs and inexpensive
equipment required are readily available. Elaborate
equipmentisnot mandatory. (3) Long-termindoor ward
treatment isavoided, repeated visitsto the urban pain
center arenot required. (4) Patient canremainat home,
painfreeeveninrura aresswheremedical helpisscarce.

Neurolytic Celiac Plexus Blocks (NCPB) and
Splanchnic Nerve Blocks are routinely performed
(andarepreferredover standard analgesictherapies) for
patientswithintractablepainfrom pancreaticand upper
gastrointestina cancer. NCPBsprovideimmediateand
substantial pain relief in 70 to 90 percent of cases,
improvethe patient’ squality of lifeand significantly
reduceopioidintake. Theprocedurecanberepeatedin
threetosix months, if theeffect of theinitial block wears
off. NCPBs are performed percutaneously or
intraoperatively. Under radiologicC-army/ CT guidance,
50to0 100 percent acohol isingtilledanterior totheaorta
atthelevel of theL 1vertebral body. Injectionsitepain,
diarrheaandtemporary hypotensonaretransentadverse
effects. A low complicationrateisobserved, sincethe
risk of the neurolytic agent spreading to the somatic
nervessupplyingthelower limbs, bladder andbowel is
minimdl.

Superior Hypogastric Plexus Blocks (SHPB) are
indicatedfor unrelenting painfromcancer of thepelvic
viscera. This plexus lies in front of the L5 and S1
vertebraeintheprevertebral space. A spina needleis
placed percutaneoudy inthisspacefromtheback under
radiol ogicguidance. Excellent analgesiaisreported by
70percent of patientsafter aSHPB. Reductionsinpain
scores and opioid consumption are reported to be
significant, eveninpatientswith advanced disease. No
major complications have been reported following

Celiac Plexus Block in CT-Guidance

Needle positions Drug mixed with dye

SHPBs, dthoughapotentia risk existsfor thespread of
neurolyticagentstothenervefiberscontrollingmicturition,
bowel motility and sexual function. TheSHPB block can
be repeated if pain recurs. Patients who fail two
consecutiveattemptsarecandidatesfor intraspina opioid
andgesa

Ganglion Impar Neurolytic Blocksrelieve perineal
painfrom cancer of the cervix, endometrium, bladder
andrectum. Theganglionisasingle, midlinestructure
ventral to the sacrococcygeal junction and can be
accessed by amidlinetrans-sacral approach.

Painful input from somaticandvisceral structures
can produce sympathetically maintained pain (SMP)
that may bevisceral or neuropathicin nature. SMPis
transmitted by apair of paravertebral sympatheticnerve
trunksthat areeasily accessi bleto bl ockade. Sympathetic
GanglionNeurolysisrelievesSMPandimprovesblood
flow andisusedtotreat painfromradiationplexopathy,
phantom pain, herpes zoster, vascular insufficiency
secondary to malignancy and complex regional pain
syndromes(reflex sympatheticdystrophy andcausagia),
withlittlerisk of motor or sensory lossor deafferentation
pan.

Thetrigeminal nervereceivessensory inputfrom
theskinof theface, anterior two-thirdsof thetongueand
oronasal mucosa. Anesthetic Blockade or Chemical
Rhizolysisof thetrigeminal ganglionor itsindividual
branchesisindicated in orofacial malignancies with
intractablehead andfacepain. Complicationsinclude
inadvertent dural puncture, neuritisand chroniccorneal
anesthesa

Neurolytic Spinal Blockade can produce profound
segmental anal gesia. Noci ceptiveinputisinterrupted by
selectively destroying the dorsal roots and rootlets
between the spinal cord and the dorsal root ganglia.
Theprocedureisreservedforterminalyill patientswith

Transsphenoid
Pituitary Chemoablation

Superior Hypogastric
Block
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cancer who haveashortlifeexpectancy and unilateral
somatic painlocalized to afew adjacent dermatomes,
ideally inthetrunk and distant from sphincter or limb
Innervation. I ntraspina tumorsshoul d not bepresentand
the patient should respond well to prognostic local
anesthetic blocks. Subarachnoid alcohol/ phenol
blockseffectively control painincostopleura syndrome,
whichiscaused by invasion of the pleural cavity and
thoracicwall. Adverseeffectsincludepostdura puncture
headaches, meningitis(rarely), persi stent numbnessand
paresthesia, lossof motor functionduetotheunintended
neurolysis of ventral rootlets and sphincter and limb
weakness.

Trans-sphenoid Pituitary Neuroablation is also
known as Chemical Hypophysectomy and is avery
useful smpleinterventionwith 70-80% successratein
diffusecancersof advanced stagewithmultiplebony &
spind metastad's, especidly hormonedependent cancers
nonrespondingtoall other measures.

Intraspinal Opioid Therapy

Continuedadministrationof opioidsintrathecally or
epidurally withor without diluteconcentration of local
anestheticandadjuvant drugsisanimportant optionfor
patientswiththoracic, abdominal or pelviccancer pain
that is refractory to conventional pharmacologic
management. Advantagesincludeprofoundanalgesia,
often at amuch lower opioid dose without the motor,
sensory, or sympatheticblock associatedwithintraspina
|ocal anestheticadministration. However, combinations
of low-doseopioidsgivenepiduralywithal ocd anesthetic
actsynergistically toproduceeffectiveanalgesawhile
decreasingthesdeeffects. Adminigtrationcanbecarried
outusingavariety of drug-ddivery sysemsrangingfrom
atemporary percutaneousepidural catheter toatotally
implanted system. Theeffectivenessof preimplantation
procedure and reversibility of effect makes this an
atractivetreatment option.

e grereiviaty Cranmgriv bady

Srerrathecnd O aneerer danseicg

Thedrugs administeredintraspinaly for ana gesiaof
cancer paininclude:

* Opiod Agonists - Morphine, Hydromorphone,
Fentanyl Sufentanil, Merperidine, Methadone

* Alpha-2AdrenergicAgonists- Clonidine

* AdenosineAgonists-Adenosine

» Acetylcholinesterase Inhibitors - Neostigmine,
Physogtigmine

e CadciumChanne Antagonists- Ziconotide

»  GABA-Agonigts-Baclofen, Midazolam

*  NMDA-Antagonists- Ketamine

* Sodium Channel Antagonists - Bupivacaine,
Tetracaine

Conclusion

Effectively relievingpainincancer patientsrequires
arange of treatment alternatives, including neural
blockadewhenthepatient’ spainnolonger respondsto
opioid analgesia. Thetypeof neura block selectedis
determined by thelocationand mechanismof thepain,
the physical status of the patient, the extent of tumor
spread and the technical skill and experience of the
person performing the intervention. Non-neurolytic
blockscan providesafeand effectiveana gesiafor the
lessseriousconditionsindicated above. Neurolyticblocks
arereservedfor patientswhoareunresponsvetostandard
analgesic pharmacotherapy and/or are at a more
advancedstageof disease. However, fewwouldquestion
that aggressive intervention is often appropriate.
Neurolyticnerveblocksoffer anexcel lentoptionforthe
physicianinthefighttocontrol cancer pain. With proper
training and experience, such blocks can be easily
utilized to help provide cancer pain relief in most of
cancer patientsat theutmost neededtimes.

"Cancer painisreal and treatable, thereisno
merit in suffering.”

(The Institute appreciates Dr. Neeraj Jain, Pain
Soecialist, for his contribution to this Special Feature
on Winning Over Cancer Pain).

2008




CANCER NEWS

JUNE 2008

PERSPECTIVE

FLOW CYTOMETRY IN ONCOLOGY
Introduction

Over the past two decades, flow cytometry has
becomeincreasingly sophisticated. High speed sorters
and analyzerscapabl e of detectingadozen colorsand
multi-parameters simultaneously have kept flow
cytometry intheforefront asatool for thefundamental
investigationinto cancer. Today, immunophenotyping
by flow cytometry isanindispensable, powerful,, rapid
and cost effectivetool for thediagnosis, classification,
stagingand monitoring of hematol ogicneoplasms.

Functional Components

A flow cytometer measures multiple properties of
cells suspended in a moving fluid medium. As each
particlepassesinasinge-filethroughalaserlight source,
it producescharacteristiclight patternsthat aremeasured
by multipledetectorsfor scattered|light and fluorescent
light. 1t can measurethousand of cellsinafractionof a
minute.

Applicationsin Hematologic M alignancies
Acute Leukemias

Acuteleukemiasandlymphobl asticlymphomascan
presentwithblast cellsinperipheral blood, body fluids
andbonemarrow. H ow cytometricimmunophenotyping
can assist in the identification of these immature or
abnormal cdlls, their discriminationfromimmaturecells
normally present in thebonemarrow and thymusand
determination of lineageinordertodifferentiatebetween
Acute Myeloid Leukemia(AML)and AcuteLymphoid
Leukemia(ALL)andasssttosub-typeAML andALL.
Through the analysis of many thousand cells, flow
cytometric studies can detect the precise percentage
of blastsand the natureof blastslike T-cell lymphoblast,
B-cell lymphablast, Myeloblast, Monoblast, Plasma
blast, Megakaryoblast and Erythroblast.

Chronic Lympho-proliferative Disorders

Mature B-cell lymphoid neoplasms: Flow
cytometricimmunophenotyping isindispensableforthe
diagnos sof mature B-cdl | lymphoid neoplasmsthrough
identificationof phenotypicaly abnormal cellsbelonging
to B-cell lineage and recognition of phenotypic
characteristicsof separatediseaseentities. Apartfrom
the diagnosis, flow cytometry isfrequently used to

identify target antigensfor potential antibody therapy.
Flow cytometry a so providesprognosticinformation
such as CD38 and ZAP-70 expressions in chronic
lymphocyticleukemia

MatureT- and NK-cell lymphoid neoplasms: Flow
cytometric studies are one of the important toolsin
diagnosisand classification of mature T- and NK-cell
lymphoid neoplasms. It also hel psin the detection of
potential targetsfor targeted therapy.

Plasma Cedll Disorders

Fow cytometricimmunophenotypingisauseful tool
for the identification of abnormal plasma cells and
distinguishing between lymphoid and plasma cell
neoplasms. Besides, flow cytometry may provide
additiona prognosticinformation.

Myelodysplastic Syndromes (MDS)

Flow cytometricimmunophenotypingmay assistin
the identification of MDS through identification of
abnorma maturingmyeloidcdls especidly intheabsence
of sgnificantmorphol ogicdysplasaor increasedblasts.

Detection of MRD

An improvement in flow cytometry has made it
possibleto detect Minimal Residual Disease (MRD)
followingtherapy, especialyincasesof ALL,AML and
chroniclympho-proliferativedisorders. Flow cytometric
testshavenow beendevel opedto pick uponeabnormal
cellin10,000celIsandinthisrespect it cancompetewith
PCR based methods.

Solid Tumors

DNA content analysis in tumors was one of the
earliest gpplicationsof flow cytometry. A largenumber
of studies have attempted to define the prognostic
significanceof either ploidy or Sphasefractioninalarge
number of different solidtumors.

Futur e Per spectives

Technologic advances in cancer diagnosis seem
currently tofocusonthemethodsof assessing genetic
lesionsincancer. Althoughgeneticabnormalitiesclearly
produce cancer, they do so through production of
abnormal proteinsand detectionof anumber of different
proteins in specific cell populations are what flow
cytometry doesbest.

(The Institute appreciates Dr S.L. Jain for his
contribution to the “ Perspective” on ‘Flow Cytometry
in Oncology’).
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RESEARCH AND DEVELOPMENT

Breast Cancer Risk

BRCA geneswereidentifiedinthe1990s. Mutations
inthese genesareamong the strongest known genetic
risk factorsfor breast cancer. Researchershaveidentified
new geneticvariationsinaregionof DNA that might be
associated with risk for breast cancer. Women with
such variationhaveal: 4timesgreater risk of developing
breast cancer comparedtothosewithout thisvariation.
Itishopedthat identifyingthegenesresponsiblefor this
increasedrisk may lead tonew therapiesthat target the
actionsof thesegenes.

Theresearchersfoundthat geneticvariationsinfour
singlenucleotidepolymorphismslocatedinaregionof
chromosome 6 were present more often in the breast
cancer patients, suggestingthat genesinthisregionmight
contribute to the risk of breast cancer. They aso
confirmedthefinding of previousstudiesindicating that
the locus named FGFR 2 is associated with a 20%
increased risk of breast cancer. The variations in
chromosome 6 that increasetherisk for breast cancer
werefoundin23%of thewomenstudied. They estimated
that only about 7% of breast cancer casesinthecurrent
study could be attributed to the locus they found on
chromosomee.

(NCI News, Mar 3, 2008)

Cancer Treatment

Cancer cellshavevery highdemandsfor purines,
necessary for DNA replicationand, ultimately, for cell
replication. Theability to halt purine synthesis could
proveto beavaluablemethodfor treating cancer.

A group of Penn statescientistshaveobservedfor
thefirsttimeinliving cellsakey stepinthecreation of
purines. They used cervical cancer cellstodemonstrate
that agroup of six enzymesare involvedinthecreation
of purinesand that theseenzymesformacluster prior to
purineformation. They usedfluorescencemicroscopy
technology to study the enzyme clusters, in which,
fluorescent protei nsare attachedtomol eculesof interest
andviewedunder aspecia microscope. |f researchers
couldfindaway todisrupttheformationof thisparticular
enzymecluster, it could becomeapotential new target
for cancer therapy.

(Cancer Research News, Apr 4, 2008)

DrugResistancein Childhood L eukemia

Researchershavesuccesstully usedlaboratory sudies
of leukemiacellsto explorethe basis of resistancein
other anti-leukemiadrugs. However, suchin-vitrotests
havenot workedwith methotrexate. They analysedthe
geneticprofileof St. JudeChildren’ sResearchHospitd's
patientsundergoing methotrexatetreatment of ALL to
identify genesthat governedtheir responsetothedrug.

Inthisstudy of 161 ALL patients, theresponseto
initial methotrexatetreatment wasmeasured and gene
microarray analysed to measurethe activity levels of
12,357 genesinthepatients. They e ectedtofocusonthe
50most highly sgnificant genesamongthelargenumber
of genesintreated patientthat differedintheir expresson
level at avery significant level. The gene expression
patternsof patientswhorespondedwell tomethotrexate
when compared to those who responded poorly, they
founddigtinct geneexpress onprofilesamongthegroups.
Someof thesegenescoul d becomepotential targetsfor
devel oping other drugsthat would makemethotrexate
moreeffectiveinthosechildrenwhoareresistant.

(S. Jude Children's Research Hosp., Apr 18, 2008)
New LymphomaT herapies

Researchersfrom Herbert Irving Comprehensive
Cancer Center of New York-PresbyterianHospital and
ColumbiaUniversity Medical Center havedevel oped
effectivenewtrestmentsfor lymphomas. Thecomplexity
andvariationof lymphomatypesdonot alowforaone-
szefits-dl treatmentgpproach. Byincreasingthenumber
andquality of trestment optionsfor lymphomapatients,
their chancesfor survival could beimproved. Thisis
especiadly critica for patientswho haven’ trespondedto
thestandardtherapies.

Oneof themost promising new therapiesdevel oped
atthecenterisPDX (praatrexate) for T-cell lymphoma.
Thedrugisunigquely designedtocamouflageitself asa
folicacid, whichallowsitto beabsorbed by thetumor,
whereit attacksthecancer. Thetherapy hasbeenshown
effectivein54 percent of patientswhodidnot respond
totheother treatments. Researchersarea soexploring
novel lymphomatreatmentswithdrugstargeting Bcl-6
andanenzymehistonedeacetylasehasshownthat drugs
affectingthesetwotargetswill markedly synergizewith
theconventiond chemothergpy andmay lower theamount
of chemotherapy necessary toachieveremission.

(Science Daily, Apr 28, 2008)
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NEW TECHNOLOGIES

DIAGNOSTICS
Bladder Cancer Test

ResearchersfromtheMedial University of South
CarolinaFoundation for Research and Development
have announced a new diagnostic tool to detect and
monitor bladder cancer by discovering new cell receptor
oncancerouscells. Whenthereceptor sloughsoff the
cancer cells, itcould befoundintheurineand prostate
fluid(inmen).

The receptor, the first of its kind, offers great
potential asanon-invasive easy-to-make dipstick or
rapidurinetest that could transformthescreening and
diagnos sprocessfor bladder cancer. Thenewdiagnostic
test could eliminate the need for invasivetestslike
cystoscopy andbiopsies. Thecurrent testshaveshown
only 40%accuracy of diagnosis, whilethenewtest has
demonstrated 90%accuracy (100%specificity) inhuman
urine samples of patients with various degrees of
bladder cancer.

(Med. Univ. of South Carolina, Mar 11, 2008)

Real Time Screening

Researchersat the Stanford University School of
Medicine have developed a new medical imaging
technique to detect cancersin the body inrea time.
Usingthistechnol ogy, thedoctorsmay oneday beable
todetect early stagesof col on cancer without abiopsy,
whereas, currently, colonoscopy is the best way of
findingcoloncancers.

Inthisstudy, theresearchersfoundashort protein
that sticksto colon cellsintheearly stagesof cancer.
They sprayed the protein attached to a fluorescent
beaconintothecol onwhichglomsontoany cancerous
cdllsandcreatesaneasily visiblefluorescentpatch. They
thenusedaminiaturizedmicroscopecaledCdlViso, to
peer insidethecol on. They saw fluorescent patchesand
couldmakeouttheindividua cancerouscellsthat could
become auseful research tool for studying the small
number of cancer stemcellsthat arethought to establish
theeventual tumor.

This technique could also be adapted to detect
cancersinthemouth, esophagusand stomach.

(Science Daily, Mar 17, 2008)

EQUIPMENTS
Femtosecond Lasers

Anultra-fast, ultra-intenselaser, or UUL , withlaser
pul sedurationof onequadrillionth of asecond, otherwise
knownasonefemtosecond | aser, could changecancer
treatments, dentistry procedures, precisonmetal cutting
andjointimplant surgeries.

Thislaser hastheuniquecapacity of interactingwith
itstarget without transferring heat totheareasurrounding
itsmark. Theintensity of thepower getsthejob done
while the speed ensures that heat does not spread.
Results are clean cuts, strong welds and precision
destruction of very small targets, such ascancer cells,
withnoinjury tosurrounding materias. Itishopedthat
thelaserwouldessentidly eiminatetheneedfor harmful
chemical therapy usedincancer treatments. If laserkills
cancer cdlswithout eventouchingthesurroundinghedthy
cdls thatisatremendousbenefittothepatient. Basically,
thepatientleavestheclinicimmediately after treatment
withnosideeffectsor damage.

(Medical News Today, Mar 14, 2008)
M obetron for Breast Cancer Patients

The Mobetron is a mobile, self-shielding linear
accelerator, hasmadegroundbreakingradiationtherapy
techniqueareality for theJapanesebreast cancer patients.
It deliverssingle doseintra-operative el ectron-beam
radiation therapy (IOERT) to breast cancer patients,
offering substantial physiological and psychological
benefitstothebreast cancer patients. Dr Verones from
European Ingtituteof Oncology, devel opedthesingle-
dose approach for treating breast cancer which was
adopted at NagoyaUniversity Hospital, Japan.

Doctorsdeliver asingledoseof radiationtopatients
duringcancer surgery withMobetron. Thisonetrestment
isequivalent to six weeksof post-operativeradiation
thergpy. Thus, post surgery radiationtherapyisdiminated.
Radiationandsurgica oncol ogistsworkincollaboration.
Singledosel OERT resultsinsubstantially lessdoseto
the healthy tissues and there is complete sparing of
radiationtotheskin. Itreducesoveral trestmenttimefor
thepatient, resulting in afaster recovery andreturnto
dailylife. Italsoincreasesthechancesfor oncoplastic
reconstructionat thetimeof lumpectomy. Ultimately, it
wouldresultinbreast preservation of thepatientswith
moreconvenienceat |esscost.

(Intra-Op Medical, Mar 11, 2008)
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TREATMENTS
L evoleucovorin for Osteosar coma

US Food and Drug Administration has given
marketing approval to Spectrum Pharmaceutical’s
Levoleucovorinforinjection. Itisanove folateana og
formulation and pharmacol ogically active isomer of
calciumleucovorin. Itprovidesphysiciansand patients
withanimportant treatment alternativetoleucovorin.
Levoleucovorin for injection is currently listed as a
replacementfor calciumleucovorinintheNCCN Clinical
PracticeGuidelinesinOncology.

Levoleucovorininjectionisindicatedafter highdose
methotrexate therapy in patients with osteosarcoma
bonecancer, andtodiminishthetoxicity and counteract
the effects of impaired methotrexate elimination or
inadvertent overdose of folic acid antagonists.
Levoleucovorin is the only commercially available
formulationcomprisingonly of thepharmacologicaly
activeenantiomer of leucovorin(levoleucovorinor (6S)
—leucovorin). The company is planning to file for a
supplemental New Drug ApplicationwithFDA for use
incolorecta cancerin5-fluorouracil containingregimens
andanNDA amendmentfor anoral tabletformulationby
mid-year 2008.

(Spectrum Pharmaceutical Inc., Mar 11, 2008)

New Treatment for Retinoblastoma

Retinoblastoma, adeadly inherited cancer, isthe
most commoneyecancer inchildrenandbecausethere
isno effective drug treatment, it isusually treated by
removingtheeyetoavoidthecancer from spreading.

A newminimalyinvasiveinterventional radiology
treatment successfully treatsadvancedretinoblastoma.
Thisexperimental trestmentisbeing performedonly at
New Y ork PresbyterianHospital/Weill Cornell Medical
Center and Memorial Sloan K ettering Cancer Centre.
Usingmoving X-rays, aninterventiond radiologistthreads
acatheter upthefemora artery, guidesittotheophthamic
artery (feedingtheeyeandthetumor) andtheninjectsa
much larger, curative dose of the cancer-killing drug,
Meél phalan, whilesparingtheheal thy tissuesinthebody.
Thisnew treatment allowsmany childrentokeeptheir
eyesandinsomecases-restoresvision. Itisespecially
importantinbilateral retinoblastoma, wherevisoncould
belostentirely.

(Medical News Today, Mar 18, 2008)

Targeted Therapy Cotara®

Cotara, anexperimental treatment for brain cancer
hasshown promise, asper the PeregrinePharmaceuticds,
Inc. Cotara links a radioactive isotope to a targeted
monaoclonal antibody and hasbeengranted orphandrug
status and fast track designation for the treatment of
glioblastomamultiformeandanapl asticastrocytomaby
theUSFoodand Drug Administration.

Thismonoclonal antibody isdesignedtobindtoa
type of DNA that isexposed only on dead and dying
cells. Cotard stargetingmechanismenablesittohomein
onthesecdlls ddiveringitsradioactive” payload’ directly
tothecenter of thetumor massandthereby destroying
it“fromtheinsdeout” withminimal radiationexposure
to the hedlthy tissues. Cotara is delivered using
convection-enhanceddelivery, whichtargetsthespecific
tumor sitein the brain. Early results of two Cotara
clinicd studiesarecons deredapromising devel opment
inthisdeadly disease. Inpatientstreatedinthestudies,
Cotaraappearsto be safe and well tolerated, with no
dose-limitingadverseevents.

(Peregrine Pharma Inc., Mar 12, 2008)
Vandetanib (ZACTIMA®)

Vandetanib is AstraZeneca' s investigational
compound, being studied asaonce-daily oral therapy
thatfightscancer by: inhibitingvascularendothdid growth
factor receptor 2 which blocks the development of
tumor blood supply; andinhibitingtheepidermal growth
factor receptor, which may lead to direct inhibition of
cancer cell growth and survival. It also inhibits RET
kinaseactivity whichmay beimportant tothegrowthand
development of certaintumors.

V andetanibiscurrently beinginvestigateda oneand
in combination with chemotherapy treatments to
determineitsimpactintreatinganumber of solidtumors.
ZODIAC(ZACTIMA incombinationwithDocetaxd in
non-small cell lung cancer) and ZEAL (ZACTIMA
efficacy with Alimtainlung cancer) arepart of abroad
phaselll clinical trial programmedesignedtogainan
understanding of how vandetanib may benefit people
withlungcancer. Theother sudiesareZEST (Vandetanib
versus erlotinib) and ZEPHY R (Vandetanib + best
supportive care (BSC) versusBSC). Vandetanib has
a so beenawarded orphan drug statusby theFood and
DrugAdminigration.

(AstraZeneca News, Mar 13, 2008)
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IN FOCUS

TELEMEDICINE
Introduction

Telemedicinereferstotheuseof communications
andinformationtechnol ogiesfor thedelivery of clinical
care. It hasthe capability to bring the state-of -the-art
healthcare to isolated areas, enabling the delivery of
medical servicestositesthat areat adistancefromthe
provider. Telemedicinemay beassmpleastwohealth
profess onal sdiscussingacaseover thetelephone, or as
complex as using satellite technology and video-
conferencingequipmenttoconduct ared timeconsultation
betweenmedical specidistsintwodifferent countries.

Concepts

Real time (synchronous): It requiresthe presence of
both partiesat thesametimeand acommunicationlink
betweenthemthat allowsareal -timeinteractiontotake
place. Video-conferencingtechnol ogy isoneof themost
commontechnol ogiesusedinsynchronoustelemedicine.
Periphera deviceswhichcanbeattachedtothecomputer
orthevideo-conferencingequipmentcanadininteractive
examination. Thiskindof consultationindudespsychiatry,
Internal medicine, rehabilitation, cardiology, pediatrics,
obstetricsand gynecol ogy and neurol ogy.

Store and forward (asynchronous): It involves
acquiringmedical data(likemedical images, biosignals
etc.) and then transmitting the data to the medical
speciaistat aconvenient timefor assessment offline. It
doesnot requirethepresenceof both partiesat thesame
time. Common consultations include dermatol ogy,
radiology and pathology. Medical record, preferably in
el ectronicform, should beacomponent of thistransfer.

Applications

There has been great success with teleradiology,
telepathology, telecardiology and teledermatology.
Telemedicine encompasses different types of
programmesand servicesprovidedfor thepatient.

Specialistreferral services. Theseservicesinvolvea
specidistassistingageneral practitionerinrenderinga
diagnosis. Thismay involveapatient seeingaspeciaist
over alive, remoteconsultation or thetransmission of
diagnosticimagesand/or videod ongwithpatient datato
aspeciaist for viewing later. Radiology makes the
greatest useof telemedicine. Tel epathol ogy inoncol ogy

has been enhanced by theintroduction of the“virtua
dide’, anentirehistol ogic sectionthat isscannedintothe
computer. This permits the dlide to be viewed on a
computer monitor at any resolution that can be seen
simultaneoudly at different places.

Patient consultations: Involvesusingaudio, videoand
medical data between a patient and a primary care
physician(or physicianextender) for useindetermining
adiagnosisandtreatment plan.

Patient monitoring: Themaost rapidly growing useof
telemedicineisin home healthcare and hospice care.
Hometelemedi cineisfacilitated by patient monitoring
servicesthat usevariousdevicestocollectand senddata
tomonitoringstationsfor interpretation.

Medical education: Theearliest usesof telesurgery in
surgical educationwereintransmittingof livesurgery
duringconferencesandthenitquickly spread toproviding
courses, seminarsandvideosover theinternet.

Advances in surgical oncology: Advances in
technological applicationsin surgical oncology and
telemedicine are coming together in robotic surgery,
which, guidedby asurgeonlocated milesaway, hasnow
becomearedlity.

Advantages

Tdemedicineenablestheddivery of medicd services
tositesthat areat adistancefromtheprovider and has
potential tofacilitatebetter communi cationbetweenthe
patients and their providers. It aso alerts doctors to
medical emergencies and provides reminders when
patients are due for cancer screening tests and other
appropriatemedical services. Routinefollow-upvisits
by the patient can be limited to the peripheral clinic.
Physician'svisitsfromthetertiary hospital totherural/
peripheral centerscanbecut down.

Disadvantages

Patient privacy isanareaof concernwheninformation
isexchanged over theinternet. Network and software
security protocol scond stentwith national and statel egal
requirementsshould beprovided. Prescriptionsgiven
over theinternet can bemi sunderstood.

Limitations

Mg or limitationsfor telemedicinegpplicationsarein
theareasof infrastructure, human resources, hospital
systems, referrd practicesandilliteracy.

(The Ingtitute appreciates Dr. Pankaj Pandey for his
contribution to the feature 'In Focus on Telemedicine.)
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CANCER CONTROL

Antioxidantsfor Cancer

Thestudy conducted by Rochestor researchershas
indicated for the first time that resveratrol, a natural
antioxidantfoundingrapeskinandredwinecouldhelp
destroy pancreaticcancer cellsby reachingtothecells
coreenergy source, or mitochondria, and cripplingits
function. The study is critical because, like the cell
nucleus, themitochondriacontainsitsown DNA andhas
theability tocontinuoudly supply cellswithenergy and
stoppingtheenergy flowtheoretically stopscancer. This
research indicates that resveratrol has a promising
futureaspart of thetreatment of cancer.

According tothestudy, theresveratrol concentration
in red wine can be as high as 30 mg/ml and higher
dosesareexpected to besafeaslong asaphysicianis
monitoring. Red wine consumption during
chemotherapy or radiation treatment is not
contraindicated. Theresearchersof thestudy saidthat
perhaps, abetter choicewouldbetodrink asmuchred
or purple grape juice as desired. Other well known
antioxidantsderivedfromnatura sourcesincludecaffeine,
melatonin, flavonoids, polyphenals, vitaminsCand E.

(Biocompare News, Mar 25, 2008)
Choline Reduces Breast Cancer

Cholineisanessentia nutrientfoundinfoodssuchas
eggs. Accordingtoanew study conductedby researchers
fromUniversity of North Carolina, egg cholinereduces
breast cancer risk by 24%. Cholineis needed for the
norma functioningof cellsandincreasingevidenceshows
thatitmay beparticularly importantforwomen, especidly
thoseof child-bearingage.

A study in 2003 found that eating one egg per day
was associated with an 18% reduced risk of breast
cancer whereasanother study in 2005 reported that on
eatingat | east Six eggsper week, therisk of developing
breast cancer was44%lower thanfor thosewhoatetwo
or less eggs per week. According to the Institute of
Medicine, oneeggcontains125.5milligramsof choline,
or roughly aquarter of therecommendeddaily supply,
makingeggsanexcellent sourceof thisessentia nutrient.
Topfood sourcesof cholineincludeegg'syolk, liver,
wheat germand cauliflower.

(The FASEB Journal, June 2008)

Colon Cancer Prevention

A study fromtheUniversity of Californiamarksa
breakthroughintheefforttocombat coloncancer. Using
acombinationof atargeted cancer-fightingagent called
DFMO (difluoromethylornithine) and alow doseof a
non-steroidal, anti-inflammatory drug, sulindac, have
reduced therisk of recurring colorectal polyps, by as
much as95%withfewer toxicsideeffects.

DFMOisthebasisof thedrug eflornithine, which
wasinitialy devel oped asacancer medication. Sulindac
isusedtotreat arthritisandother inflammatory conditions.
Theresearchersenrolled 375 patients(withahistory of
at least one colorectal polyp or adenoma) who were
randomly assignedto either acombination of 500 mg of
daily DFMO and 150 mg of sulindac or placebos.
Patientswerefollowedfor threeyears. Resultsshowed
a79%%reductionintheoverdl riskfor recurrentadenoma,
92%reductioninrisk for recurrent advanced adenomeas,
90% reductioninrisk for adenomas>1cmanda95 %
reductionintherateof repeatingadenomaamongpatients
who had previously had morethan oneadenoma.

(Science Daily, Apr 16, 2008)
M utation Database of L ung Cancer

First European Lung Cancer Conference has
launchedagroundbreakingfreetool tohelponcologists
choosethebest therapiesfor patientswithnon-small-cell
lung cancer (NSCLC). The online database brings
together dataonall the known somatic mutationsina
moleculecaledepithelia growthfactor receptor (EGFR)
whichisknownto correlatewith responsetotyrosine
kinase(TK) inhibitorsfor lungcancer patients.

ResearchersfromMetropolitan Hospital, Athens,
workedontheassumptionthat acomprehensivelistof al
somatic EGFR mutations coupled with data on the
responseof NSCL Cstreatedwith TK inhibitorswould
hel ptodeterminewhether aspecificmutationwaslikely
tocorrelatewithclinica benefits. Thedatabaseincludes
cumulative data from thousands of patients. Also,
independent patient data for patients who have been
treated with TK inhibitorsand somewho havenot, is
beingadded. A total of 12,244 patientsareincluded, of
whom 3,381 had somatic mutations in EGFR. The
researchers catal ogued 254 different mutations. The
database offers a chance to improve treatment for
peoplereceiving TK inhibitors.

(Euro Soci for Med Onc, Apr 28, 2008)
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Chemoprevention

A largeprospectivelung cancer chemo prevention
study providesthefirst systemicevidencethat accessible
tissue, the ora epithelium, can be used to monitor
molecular eventsthat takeplaceinthelungsof chronic
smokers.

Theresearchersexaminedtheoral andlunglining
tissuein chronic smokersto analyse the status of two
crucial tumor suppressinggenes, P16and FHIT, known
to bedamaged or silenced very early inthe process of
cancer development. Asthese genes are silenced by
methylation, sothey compared patternsof methylation
between oral and lung lining tissues. They observed
strong correl ationbetween methyl ation patternsinboth
tissues. Examiningoral tissueliningthemouthtogauge
cancer inducingmolecular dterationsinthelungscould
gparepatientsandthoseat risk of lung cancer frommore
invas ve, uncomfortableproceduresusednow. According
totheresearchers, not only lung cancer, but pancreatic,
bladder and head and neck cancers, which aso are
associated withtobacco use, could be predicted.

(M.D. Anderson Cancer Center News, Apr 14, 2008)
Colon Cancer

Researchersat theUniversity of SouthernCdifornia
have found that germline variationsin the epidermal
growth factor receptor (EGFR) DNA —agenewidely
expressedincol onictissue—islinkedtothedevel opment
of coloncancer andresultedinoppositesurviva outcomes
for men and women. They expected to find that high
expressionwould correlatewithapoor prognosisand
faster growthof thecancer. They foundthat menfollowed
the expected trend, while women'’ sresponse wasthe
opposite.

Researchers analyzed 318 patients (117 men and
141 women) with metastatic colon cancer treated
between 1992 and 2003 who were exposed to similar
chemotherapy treetments. Whengenomic DNA samples
wereanalyzed, researchersfound that womenwhohad
specific genevariantslinked with high expression of
EGFR, hadhigher overal survival rate, whilemenwith
samevariant hadlower survival rates.

Thisisthefirst report to show that the prognostic
vaueof EGFR dependsonthegender. Thismay suggest

that, inthefuture, molecular markersshouldbeevauated
differentlyinmenandwomenandthattrestmentdecisons
may depend onthegender a so.

(Univ of Southern California News, Apr 15, 2008)

Sour ce of Mystery Cancers

| srael -based RosettaGenomicshasdevel opedfirst
microRNA based diagnosticteststhat analyzegenetic
material, whichcantell thedoctorsabout the sourceof
some mysterious cancers and perhaps help provide a
short-cut for treatingthem. Mysteriouscancersacquire
theability to metastasize so early in devel opment that
primary didn’ t developor theprimary never existed.

Researchers used microRNAS, atype of genetic
material that regul atesgenesand knownto beinvolved
in cancer, as biomarkers to identify tumors that had
spread in the body from unknown sources - atype of
cancer known as'cancer of unknown primary.' After
examining400samplesof 22 different tumor tissuesand
metastases, they identified the sourceintwo-thirdsof
thecasesandbeingabletoidentify theprimary originof
acancer iskey totreating it . Resultsdemonstratethe
potential of microRNAsaseffectivebiomarkers. Itisa
significant step towards the development of thefirst
microRNA-based diagnostictests.

(Reuters, Mar 23, 2008)

WindowintoGeneticProperties

Researchers at the University of California, San
Diego School of Medicine, haveshownthat Magnetic
Resonancel maging (M RI) technol ogy hasthepotentia
to non-invasively characterize tumorsand determine
which of them may beresponsiveto specificformsof
treatment, based ontheir specificmol ecular properties.
They have analysed more than 2000 genes that had
previously been shown to have atered expressionin
Glioblastomamultiformetumors. They thenmappedthe
correlationsbetweengeneexpressonandMRI features.
MRI coulddetect whichpart of atumor expressesgenes
related to bl ood vessel formation and growth or tumor
cellinvasion, both of whicharesusceptibletotreatment
withspecificdrugs.

Understandingthegeneticactivity couldprovetobe
avery strong predictor of survival inpatientsand help
explainwhy some patients have better outcomesthan
others.

(The PNAS, Mar 24, 2008)
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CLINICAL TRIALS

Experimental Drugfor Osteosar coma

Osteosarcomaisarare cancer of the bonewhich
typically affectschildrenandyoungadultsand nonew
therapies have been introduced in two decades.
Thelargestfinal stagerandomizedtrial inthisdiseaseof
the experimental drug ‘mifamurtide’ along with
chemotherapy showedthat patientswith osteosarcoma
who received thedrug fared better than patientswho
received chemotherapy alone. Thetrial included 662
patients with newly diagnosed non-metastatic
osteosarcoma. After six years of follow up, overal
survival was78percentinthegrouprece vingmifamurtide
plus chemotherapy compared with 70 percent in the
group receiving chemotherapy alone. Addition of
ifosphamideinthestudy did notenhancetheevent-free
survival oroverall survival for patientsinthetrial .

Asanexperimental agent, mifamurtideisavailable
only through clinica trials. In 2006, IDM Pharma,
manufacturer of mifamurtide, sought approva fromthe
USFDA foritsuseintreatingosteosarcoma. TheFDA
has requested moreinformationandthecompany plans
tosubmit new datashowinganoverd| survival benefitin
thedisease.

(Journal of Clinical Oncology, Feb 1, 2008)
Stem Cell Transplantation

Investigators from the United Kingdom Medica
Research Council andtheEastern CooperativeOncology
Group of the United States had jointly planned and
performedtheinternationd acutelymphobasticleukemia
(ALL) trial from 1993 to 2006. Adult 1913 ALL
patientswere enrolledwithor without ageneticmutation
cdledthePhiladd phia(Ph) chromosome. They compared
the survival between the standard risk and high risk
patients depending on their age, the number of white
blood cells present at diagnosis and the presence or
absenceof thePh-chromosome.

Theresult of the study showed that patients with
standard risk, Ph chromosome-negative ALL lived
significantly longer after chemotherapy-inducedfirst
remissionwhenthey received allogeneic (donor) stem
cell transpl antati oninstead of continued chemotherapy.
Surprisingly, high-risk Ph-negative patientsbenefited
lessfromhavingastem-cell donor thanthestandard-risk
patients. Autologous(sdlf) ssemcell transplantationwas

less effective than continued chemotherapy for those
patientswithout astemcell donor. Thussiblingdonor
alogene ctransplantisthetreatment of choicefor adults
with standard-risk ALL in remission, providing the
greatest chancefor along-termsurvival.

(NCI-Clinical Trials Results, Jan 7, 2008)
Stomach Cancer Drug, S+

A drugknownasS-| isusedasafirstlinetreatment
for stomachcancerinJapan. Asyet, S-lisnot approved
foruseintheUnited States. US doctorstreat advanced
stomach cancer withfluorouracil (5-FU). S| contains
tegafur, asubstancethat convertsto 5-FU inthebody.
A potential advantageof S-| over thedrug 5-FU isthat
S| canbetakenby mouth, whereas5-FU must begiven
intravenoudy.

InaJapanese Phaselll clinical trial, 298 patients
withadvanced, inoperablestomach cancer wereassigned
atrandomtotreatmentwitheither S-1 aloneor Sl plus
cisplatin. Patientsinthistria werefollowedforamedian
of almost three years. Those who received S| plus
cisplatinsurvivedforamedianof 13monthscompared
with 11 monthsfor their counterpartswhoweretreated
withS-1 alone. Thecombinationtherapy alsodelayed
progression of disease for longer than S-I1 aone (six
monthsvsfour months).

(Lancet Oncology, Mar 2008)
VaccineCervarix®

GlaxoSmithKline scervica cancer candidatevaccine
Cervarix hasbeenapprovedin55countriesaroundthe
globe. Initia efficacy study of thisvaccinewasadouble
blind, controlledtrial of 1,113 youngwomen between
15-25yearsof age, randomizedtoreceivethreedoses
of Cervarix for cervical cancer formulated with the
A S04 adjuvant system or threedosesof placeboona0,
land6monthschedule. Theextendedfollow upstudy
looked at study endpointsfor 776 womenfromthesame
cohort of women for aperiod of upto 76 months.

Thenew datademonstratedthat Cervarix provides
significant protectionfor women against thefour most
common cancer-caus ng human papillomavirustypes
for nearly six and ahalf years, thelongest duration of
protection reported to date. Over thistime, Cervarix
showed 100 percent efficacy inpreventing precancerous
lesions due to cancer-causing virus types 16 and 18,
maintaininghighleve sof antibodies.

(GlaxoSmithKline, Mar 11, 2008)
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WATCH-OUT

Cancer Immunotherapy

Hiserodt John C, Graf MartinR and Granger Gale
R of theUnited Stateshavebeen awarded aPatent No.
US2008057029 entitled” Cancerimmunotherapy using
autologoustumor cellscombinedwithcellsexpressinga
membranecytokine”, publishedonMarch 6, 2008.

The invention comprises cellular vaccines and
methods of using them in cancer immunotherapy,
particularly inhumans. Thevaccinescompriseasource
of tumor-associated antigen and acytokine-secreting
cdll line. Tumor antigenmay beprovidedintheformof
primary tumor cells, tumor cell linesor tumor extracts
prepared fromthesubject. 1ncertain embodi mentsof
theinvention, thecytokine-secretinglineisaseparate
tumor linethatisall ogenictothepatientandgeneticaly
altered soastoproduceacytokineat anelevatedlevel.
Exemplary cytokinesarelL-4, GM-CSF, IL-2, TNF-
aphaand M-CSFinthesecreted or membrane-bound
form. Inthese, the cytokine-producing cellsprovide
Immuno- gtimulationintranstogenerateaspecificimmune
responseagainst thetumor antigen. Vaccinesmay be
tailormade by mixing tumor antigen with afavorable
number of cytokine-producing cellsor withacocktail of
suchcellsproducingapluraity of cytokinesat afavorable
ratio.

(esp@cente.com, Mar 29, 2008)
Mammastatin Serum Assay

TheUniversity of Michiganwasgranted apivotal
patent on the core technology used in Abvivalnc’'s
Mammeastatin SerumAssay (M SA) toidentify patients
with breast cancer. MSA is a simple blood test that
identifiesand measurestheamount of mammastatinin
women. Itwasdevel oped by theUniversity of Michigan
andlicensedexclusively to Abviva, whicha sohasthe
exclusive option to license the therapeutic uses of
mammastatin to develop one or more breast cancer
therapeuitics.

Studies evaluating the test indicated that 98% of
women who had never received a diagnosis of or
treatmentfor breast cancer hadnormd or elevatedlevels
of mammastatin, while74%of womenwhohadreceived
adiagnosisof or treatment for breast cancer had either
diminished or undetectablelevel sof mammastatin.

(Biocompare News, Feb 26, 2008)

RoboticPlatformImaging Technologies

Genetix Group Plc., the cancer diagnostic and
bi opharmaceuti cd technol ogiesgroup, hasbeengranted
USPatent No. 7310147 coveringanumber of important
features that include the integration of imaging
capabilitiesintoGenetix RoboticPlaforms, mostnotably
theClonePix FL. Italsoprovidesintellectua property
rightsintheUSmarket for robotswithintegrated optics
for single and multiple wavelength excitation and
spectroscopicanaysisof cellsandcell colonies.

The new patent covers the use of spectroscopic
measurements, suchasfluorescencetoidentify cellsand
coloniesthat produce biopharmaceutical proteins. In
addition, thepatent coverstheuseof various pintypes
toaspirateand pick cellsand col oniesidentifieduponthe
basi sof the spectroscopic measurements. Thispatent
covers a number of aspects of Genetix’ s technology
withinthefieldof cellular biology. Thesetechnol ogies
enable to identify cell lines for therapeutic antibody
productionandidentify andisolatestemcells. Itisalso
complementary to Genetix’ sactivitieswithinthecell
based diagnosticmarket.

(Genetix Group Plc, Mar 9, 2008)
Test for Gastrointestinal Tract Cancer

| ST Superior Sanita(l T) hasbeenassigned apatent
(GB 2442059) entitled "Test for cancer of the
gastrointestinal tract,” published on March 26, 2008.
Theinventionrd atestotestingfor maignancy by assaying
thepresenceof acellular marker.

A testfor malignancy ingastrointestinal (Gl) tract
tissue sample, comprises assaying the samplefor the
presence of the CD133 marker. The sample may be
taken from the mouth, stomach, iliac, colorecta or
preferably bowel cancer. Themarker may bedetected
by microscopy, chromatography, fluoroscenceactivated
cellular selectionor flow cytometry. Alsoclamedare: a
method for establishingthepresenceof canceroustissue
inaGl tract samplecomprising contactingthesample
with an optionally labeled anti-CD 133 antibody and
establishingthelevel of antibody bindingtothesample;
akitcomprisingsaidantibodies, amethod of cultivating
CD133+ GI tumor cells; a process for selecting
therapeutic agents effective against cancers having
CD133+ cells; amethod of selecting treatment for
cancer of the Gl tract.

(European Patent Office, Apr 28, 2008)
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GLOBE SCAN

ProstateCancer ScreeningProgramme

InTyrol regionof Austria, theexpected number of
deathsfrom prostate cancer more than halved after a
programmewasintroducedtoimproveearly detection
andtreatment of thedisease. Nearly 87%of eligiblemen
havebeentested at | east oncesince theprogrammewas
introducedin 1988. By 2005 cancer deathshadfallenby
54%, comparedwith29%for therest of Austria, which
had not benefited fromtheprogramme.

Progtatespecificantigen(PSA) testingwasintroduced
in Tyrol in 1988 and since 1993, it has been freely
availabletoal menaged45-75andmenunder 40with
afamily history of thedisease. Thefindingssuggested
that thecombinationof freePSA testingandfreetreatment
for any resulting prostatecancer canleadto significant
reductionindeathrates. Thisfreetreatment normally
involved surgical removal of the prostate. Beforethe
programmewasintroduced, the prostate cancer death
ratesin Tyrol weresimilar totherest of thecountry, but
after theprogrammewaslaunched, thedeathratestarted
falling by anaverageof 7.3% ayear, morethantwice
the3.2% observedintherest of Austria.

(Austria: Science Daily, Apr 22, 2008)
Cervical Cancer Vaccination

Cervical Cancer Vaccination Scheme is being
introducedin Scotland from September 1, 2008, ayear
beforetherest of the United Kingdom. The schemeis
designedto protect against two maintypesof cervical
cancer causinghumanpapillomavirus(HPV), strains16
and 18. Girlsaged 12 to 13 would be entitled to the
vaccine. Itwouldalsobeavailabletogirlsuptotheage
of 17forthreeyearsaspart of a‘ Catchup’ campaignto
ensureasmany girlsaspossible, recaiveprotection. This
isoneof the biggest and most complex immunization
programme ever undertaken in Scotland, and hasthe
potentia toddliver tremendoushed thbenefitsfor future
generationsof youngwomen, offeringthem protection
againstthevirusrespons blefor amostthreequartersof
cervical cancers. It ishoped that the vaccine would
reducethenumber of women diagnosed with cervical
cancer, withthelifetimerisk of awomendevel opingthe
diseasein Scotland currently standing at around onein
124.

(Scotland: Cancer Research UK, Apr 10, 2008)

Revolutionary Advancesin Cancer Treatment

PhiloGenethroughcollaborationwithresearchersin
UK havefoundthat anovel formof thecytokineVEGF,
VEGFDb, isan extremely potent anti-angiogenic drug.
VEGFb™ isendogenoudy expressed and predominates
inmost of thenormal tissues. Unlikeconventional form
of VEGF, V EGFbdoesnot promoteangiogenesis.

V EGFb appearsto be much more potent and safer
anti-angiogenicdrugthantheanti-angiogenicdrugin
market. Thebreakthrough discovery a soprovidesthe
mechanismtoexplainwhy currentanti-angiogenicdrugs
aresignificantly limited in both efficacy and safety.
Current anti-angiogenic treatments are problematic,
becausethey indiscriminately reducethelevel of notonly
VEGF, butasoVEGFb. Thenovel approachisspecific
andtargeted: nottoreducequantitativeV EGFexpresson
per seinatumor, but tore-establishtheproper balance
between proand anti-angiogenicV EGFisoformsthat
existinnormal non-angiogenictissues.

(UK: Medical News Today, Apr 29, 2008)

Cancer Treatmentsat Critical Pathway

ResearchersfromtheUniversity of Pennsylvania
School of Medicine have discovered that the Notch
signdingpathway, whichdeterminesthedeve opment of
many cell typesandisal soimplicatedinsomecancers,
isnot universally essential for themaintenanceof stem
cells. Thefindingsindicate thatinhibitorsof Notchmay
not affect thebonemarrow stemcells.

Notchisoneof asel ect set of proteinsthat influence
thedevel opment of awidevariety of typesof cells. Prior
work has shown that increasein signalsgenerated by
Notchareimportantincertainhumantumors, particularly
somekindsof childhood leukemia, making Notch an
attractivetarget for new cancer therapies. However, it
hasal sobeen suggestedthat Notchisneededtomaintain
the stem cellsin the bone marrow fromwhich normal
blood cellsareformed, raising theconcernthat Notch
inhibitorsmight destroy thenormal bonemarrow. T-cdll
acutelymphobl asticleukemias, which makeup about
15-20percent of childhoodleukemiascanbestoppedin
thelaboratory by new kindsof Notch pathway inhibitors.
This new work showed definitively that adult bone
marrow stemcellsdonotrequireNotchsignals,indicating
that it should bepossibleto givetheseinhibitorstothe
pati entswithout fear of causingbonemarrowfailure.

(USA: Univ of Penn. School of Med, Apr 14, 2008)
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ACTIVITIESOF RGCI&RC

CLINICAL BIOLOGY OF CANCER CERVIX

Dr. Kailash Narayan, MD, PhD, Head of Gyne
Oncology at Peter MacCallum Cancer Centre,
Melbourne, Australia, deliveredalectureon” Clinical
Biology of Cancer Cervix—Implicationsfor Designing
Clinicd TrialsandClinical Practices’ on19" April 2008
intheconferencehall of thelngtitute. It wasattended by
Senior Consultants, Physicists, Resident Doctorsand
Research Officersinthelnstitute.

Dr N. R. Datta, Senior Consultant, Radiation
Oncology, Rgjiv Gandhi Cancer Institute & Research
Centre, introduced Dr Kailash Narayan.

Cancer cervix trestment hasevol vedfromsurgery to
radical chemoradiotherapy in advance stages. The
common problem in radiation delivery was the late
toxicity of urinary bladder andrectum.

Currently, withtheadventof newerimagingmoddities
andradiationdelivery techniques, thereisanincreasein
understanding of radiationdosimetry anditsuitilizationin
external beamradiotherapy (EBRT) andintracavitary
brachytherapy.

Dr Narayan explained the role of Magnetic
Resonance Imaging (MRI) & Positron Emission
Tomography (PET) scanningintheinitia evaluationand
diagnosis. Dr Narayanemphasi zed uponthelimitations
of the International Federation of Gynecology &
Obstetrics (FIGO) staging system. Hethen discussed
thetreatment protocol sfollowedat hiscentreinAudraia,
emphasi zingtherol eof |gparoscopicnodd stagingbefore
gartingtreatmentinearly stagecancerswheresurgeryis
anoption. They follow two-stagesurgery whereinthe
firststageisfor noda evaluationand in thesecondstage
of radical hysterectomy isdoneafter any nodal disease
isruled out. He discussed histen-year experiencein
treating cancer cervix withchemoradiotherapy.

Dr Narayan treats his patients by conventional
radiotherapy withconcurrent chemotherapy inwhichthe
pelvisreceivesadose of 40 Gy in 20 fractions. These
doses are considerably lower as compared to doses
followed worldwide. EBRT was followed by 4 to 5
sessionsof biweekly intracavitary radiotherapy without
any gapbetweenexternd andintracavitary radiotherapy.
Also intracavitary brachytherapy was delivered on
outpatient basis. Heopinedthat sinceheisachievinga
goodlocal control of about 85%withonly 3/250 patients

havingisolated pelvicfailuresatlower doses, heisable
toavoidany seriousrecta or bladder toxicity.

He discussed the limitations of point A based
dosimetry incervical intracavitary brachytherapy and
emphasized upon conformal brachytherapy, using
ultrasound for tandem position in uterus and dose
prescription according to the disease measurements.
Thetalk also covered therole of PET and MRI based
radiationtechniques.

Petternsof failureinhisexperiencehadmainly been
nodal failures. | solated pelvicfailureswereonly three.
Heal so showed aconsistent fail ureratesof about 30%
irrespective of treatment modality. Also, corpus
involvement and nodal status were the predictors of
failurerates.

f ATTENTION A

Clinical Study on Nasopharyngeal

Carcinoma in Children and Young
Adults

The information is directed to the physicians,
pediatricians, surgeons and radiation oncologists
coming with the first contact of the patients.

Weare participating inanopenlabel, randomized
phase |l study conducted globally, including India.
Patient is currently randomized into two arms. In the
control arm, they receiveinductiontherapy containing
a combination of cisplatin and 5-FU (CF). In the
experimental arm, they receive induction therapy
contai ningdocetaxel incombinationwithcisplatinand
5-FU (TCF). After completing induction therapy,
patients in both arms continue with consolidation
chemo-radiation therapy.

Only children and young adults (more than 1
month old upto 21 yearsof age) with newly diagnosed
Nasopharyngeal Carcinoma, stage I1b-1V and WHO
histological typell or 11, areconsideredfor enrolment.

Wewouldrequest youtosendany eligiblepatients
for evaluation and inclusion in the study. During the
study, theexpensesfor thetreatment andinvestigations
will be borne by the sponsor.

Wewill be glad to answer any queriesregarding
the study. Please contact at the given numbers:

1) Dr (Col) R Ranga Rao — 9810297787/ 011-
47022258; email- ranga._rr@vsnl.net

2) Dr Gauri Kapoor —011-47022254

3) Dr Kopa Anil — 011-47022440;

\_ email- rarity2310@yahoo.co.in Y,
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BONE MARROW TRANSPLANT UNIT
Introduction

Sincetheestablishment of aTransplant Unit 7years
ago, the Institute has carried out successful stem cell
transplants withinavery cost effectivepackage, a most
one-tenth of what it does in the west. When bone
marrow (BM) transplantationwasinitiatedfor thefirst
timein 1970, BM was used asasource of stem cells.
However, now amost 60%of all ogene ctrangplantsand
99% of autologous transplants are being done using
peripheral blood stem cells. Cord Blood Transplants
andMismatched Allogeneic Stem Cell Transplantshave
alsobeenperformedsuccessfully.

Hematopoieticsemcd | trangpl antationisaneffective
treatment option for a wide range of malignant and
nonmalignant disorders. Autologous stem cell
transplantation (ASCT) refers to the hematopoietic
reconstitutionwiththetransplantation of thestemcells
obtainedfromandtotheindividua harboringthedisease,
asagainstthereconstitutionwiththe stemcellsfroma
matched or unmatched donor in allogeneic
transplantation. ASCT differs from allogeneic
transplantationinoneimportant respect: thereisnograft-
versus-host disease. However, theflipsideof thesame
advantage is a lack of graft-versus-tumor effect in
autotransplantation.

Stemcellsharvest and storageisfollowed by high-
dosechemotherapy that best hitsthetarget malignancy
or disease. Inselected patientsof solid cancers, suchas
breast cancer, or of hematol ogic cancers, suchasNon
Hodgkinlymphoma, high-dosechemotherapy (HDCT)
hasthepotentid of ablatinga l of thetumor tissues, visble
orinvisible. Thenatural fallout of HDCT iscomplete
ablation of the stem-cell reservein the bone marrow.
ASCT inthesecasesisperformedasa‘“rescue,” withthe
Intentiontorepopul atethemarrow withthestemcellstill
thehematopoi eti crecongtitutionoccurs.

BMT Unit

BMT unit of thelnstituteislocated onthe3“floor,
B Block of the hospital and is segregated from other
wardstoensuredisinfection. It hasfour rooms, eachwith
asinglebed providedwithdoubleglassdoor. Themain
room hasasingle bed, bedside lockers, nurse-calling
system, central oxygensupply and1V stand. Theroom
also has Pulse Oxymeter, TV facility and telephone
facility. Each unit hasan ancillary hand washing area

wherethedoctor, nurseandthere ativesarecompul sorily
required to scrub before entering the patient’ s room.
The unit has laminar air flow systems which ensure
thoroughair conditioning. All theantisepticconditions
and precautionsaremaintainedintheunit. Thereception
hasclosecircuit monitorswherethepatient’ scondition
canbemonitoredregularly. Thepatientisadmittedinthe
unitfor 20-25days.

Stem Cell Harvesting

Stem cellsmay beharvested frombonemarrow or
peripheral blood. Periphera Stem Cell Harvest (PSCH)
isaprocessusedtoextract thestemcell fromtheblood
stream. Thereisevidencetosuggest that harvestingfrom
the peripheral blood, as compared with that from the
bone marrow, yields better resultsin terms of timeto
neutrophilsand platel et recovery (i.e. hematopoietic
recongtitution). Harvestingstartswiththestimulation of
growthof thestemcellswithfilgrastim(G-CSF). Arise
intotal leucocytecount not accountedfor by infectionor
other causesisasurrogateindicator of highperipheral-
bloodstemcdlsnumbers. Stemcdll gpheresisisperformed
after processing severd litresof bloodinthemachinein
2to5sessionsin 2to5days. Stem cellsharvested are
stored with DM SO (Dimethyl Sulfoxane) and liquid
nitrogen at atemperatureof —173 degreeCelsius.

Procedur eof Transplantation

Preparativeregimenschosendependuponthetarget
disease. The objective of myeloablative preparation
beforetransplantistoeradicatecancer andinallogeneic
transplanttoinducetheimmunosuppressionthat permits
engraftment. Thepreparativeregimenscanbewithor
without Total Body Irradiation (TBI). After the
preparativechemotherapy and/or the TBI, infusion of
thethawed stemcellsisperformed. For thefacilitation of
harvesting, actua “ transplantation” and|ater supportive
care,itisimperativetohaveacrediblevenousaccess. A
central venousaccessintheformof Hickman’ sdouble
lumen catheterisensured.

Careof theTransplant Patient

Until the marrow reconstitution occurs, extreme
careisrequired. Themaindeterminant of asuccessful
transplant is the quality of supportive care. Febrile
neutropeniaistreatedaggressvely. Occultinfectionsare
identifiedearly anddedlt withtheappropriateantibiotics.
Fungal infections need to be identified and managed
emergently.
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INDO-GERMAN SEMINAR

IONTHERAPY

“Indo-German Seminar on lon Therapy: World
ScenarioandNeedinindid’ wasjointly organized by the
Ministry of Science& Technology, Governmentof India
andRgjiv Gandhi Cancer Institute& Research Centre
(RGCI&RC), New Delhi on14thand 15th April 2008
at Indialnternational Centre,New Delhi. Theseminar
provided the required forum for Indian and German
experts in carbon ion and proton beams based on
cyclotron/synchrotron facilities for use in radiation
oncology andmedical physics.

Radiotherapy for thefutureliesin proton andion
beam based intensity modulated particle therapy as
against thepresent photonbased I ntensity Modul ated or
Image Guided Radiotherapy techniques. 1on therapy
holds a great promise to treat many types of cancers
moreeffectively, whichcouldnot bemanagedearlier.
CarbonlonTherapyisthepreferredmodality for res stant
tumorsandtumorsinandaroundcritical areaslikeeyes,
brainand spine, especidly unresectabl eretro-peritonea
softtissuesarcomas, osteosarcomas, chondrosarcomas
andchordomasof skull base, melanomaandadenocystic
carcinoma, malignant salivary glandtumors, andlung
and pancreaticcancers.

Keepinginview thisnew branch of radiation, the
seminar mainly focused on the relevant issues and
experiences a an international platform. Around 50
delegates from India and Germany participated and
shared their expertise on the new technology. The
GermanexpertsincludedspecidigtsfromGSl, Darmstad,
Germany andrepresentativesfromSiemens.

The seminar commenced with a backdrop of the
seminar deliveredby MrY P Kumar, AdvisorandHead
International Division, Department of Science &
Technology, Govtof India. Dr HeinzWirth, Germany
of the Embassy of Germany in Delhi gave his
observations on behalf of the embassy. Dr G. Kraft,
GSl, Germany, and oneof thekey personsindevel oping
this technology, gave an outline of ion therapy
developmentsat GSl, Germany. Dr Gunzert Marx from
Siemens, Germany, gaveaninsight of thefacilitiesand
eguipmentsincancer treatment availablein Germany.
Anoverview of thestrategicalliancesbetweenIndiaand
Germany in this regard was presented by

Dr K.V. Swaminathan, Chairman, RGCI&RC.Dr T.
Ramasami, Secretary, Ministry of Science& Technology,
Govt of India, delivered the inaugural address and
covered devel opmentsin scienceandtechnology with
referencetosavinglife.

The introductory session was chaired by Prof
DrG.K.RathfromAlIMSandDr K. V. Swaminathan.
Itcommencedwithal ectureon*” Rationa and Technology
of lonBeam Therapy” by Dr Kraft. Hemainly explained
that particletherapy with protonsand heavierionbeams
offered physical and, in case of carbonions, biologic
advantagesover photonradiotherapy. Particletherapy,
however, is more complex and cost intensive and
focusedquality assuranceisneededfor clinical use.

The next session on “Hadron Therapy Facilities:
BasicsandMarket Overview” waschairedby Dr R.K.
Bhandari andDr N.R. Datta. Inthissession, thefirsttalk
was on “Review of Development in Using Nuclear
ParticlesinRadiation Treatment of Cancer” by Dr M.R.
Rau, Mahatma Gandhi Memorial Medical Trust,
AndhraPradesh, India, whohad spent most of hiscareer
intheresearch of pionsand hadrontherapy; hegavea
historical review of thistechnology. The second talk
wason“Clinica lonBeamFacility—Globa Perspective’
by DrL. Filipsson, SemensParticleTherapy, Germany.
Hegavetheworldwideinstallationand overall view of
thistechnol ogy with respect tothegeographic context.

Thenext sessionon“Infrastructureand Financial
Aspects’ waschairedby DrV.S. Ramamurthy andMr
Y. P.KumarinwhichDr R.K.Bhandari of Variable
Energy Cyclotron Center, Kolkata, gavethelectureon
"Technica Support Potential inIndiaandAsia.' Heaso
discussedthescientificandtechnical facilitiesof cyclotron
facility for therapeuticenergy range. Dr AmitRoy from
Inter-University Accelerator Center, Delhi, discussed
about the infrastructure in Delhi to promote this
technology. Dr Filipssonthendiscussedthe’Economica
Aspectsof aParticle Therapy Facility' whichincluded
bus nessplan, rembursement, market risk etc. Hepointed
out thelongterm running of thisfacility onthebasi sof
economical review. The next talk on “Cost of
Radiotherapy with New Technologies’ wasdelivered
by DrRakeshJdali, TataMemorial Hospital, Mumbai,
whohighlighted thetechnica feasi bilityissuesfully onthe
basisof Indianclinical environment. Hestressedonthe
typeof Indiancancerssuitabletobebest treated by ion
therapy andthestatusof itspresent day managementin
India
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Thesessionon"Particle Therapy" waschaired by
Prof P.S.Negi, Organizing Secretary of theseminar and
Dr P.K. Julka. Dr Hartmut Eickoff, GSI, Germany,
delivered alectureon“Heidelberglon Therapy Center
- Proton lon Accelerator Facility - From Design to
Commissioning.” Hebroadly discussedtheroomdesign
and parts of the technology in detail. His practical
knowledgeinimplementing the technol ogy waswell
accepted by the audience. Dr Marx then delivered
lectures on “ Siemens Particle Therapy Solution - A
Workflow Driven, Particle Therapy Fecility (Technique,
Workflow, Medical Equipment, Layout etc)” and
“Result of Proton and Carbon lon Treatments’. Her
lecturebroadly coveredthequeriesof bothtechnica and
clinical communities. Thelast sessionwaschaired by
Dr R. Sarin and Dr S. Hukku. Dr. A.K. Anand,
RGCI&RC, Delhi delivered alectureon“Long Term
Result and Morbidity Reviews.” Hediscussed, onthe
basi sof theliteratureavail able, thecompari sonsbetween
present radi othergpy techniquesandiontherapy facilities.

The first day of the seminar ended with a panel
discussion among Dr H. Gutbrod and Dr Kraft from
Germany and Dr Rgjiv Sarin, Director, ACTREC
(TMH) andDr R.K. Grover fromIndia. A lot of basic
andinteresting questionswereanswered and discussed
inthepanel moderated by Prof Negi.

OnApril 15th, thefirst sess onstartedwithalecture
by Prof Kraft on “Radiobiology of lon Therapy-
ExperimentandModeling.” 1t coveredthemodeling of
proton and heavy ion beam treatment planning, its
radiobiol ogical consequences, thepractical treatment
planning and thetheory behindit, especially Relative
Biologica Effectiveness(RBE) of protonandcarbonion
beam. Thenextlecturewason “ Therapy Planningfor
Protonsand Carbonlon” by Dr Marx, who explained
theactual treatment planning parametersandthetool sto
achieveagoodplan.

The seminar was reviewed by Mr Kumar and
Dr Swaminathanwithinputsfromthel ndianand German
expertsandtheparticipants. Thediscuss onwasmainly
ontheclinica implementationof highenergy protonsand
iontherapy fueled by the combination of theapparent
advantageof dosedistribution, early clinical resultsand
equipments.

Thelast lecturewasby Dr S.P. Agarwal, Atomic
Energy Regulatory Board, Mumbai, on “ Regulatory
Issueinindia’ . Heexplanedthepresentregul atory rules
and actsfor radiation protectionand needtoformul ate
therulesfor thesenew radiotherapy beams.

Example of a Treated Patient

Before RT Six weeks after RT

The participants were sensitized that many
proton and ion therapy centres are operational across
theworldandhavetreated avariety of cancersinUSA
[LomaLindaUniversity M edicaCenter, Massachusetts
Generd Hospital (MGH), LBL]; Europe[Paul Scherrer
Institute (PSI), Switzerland; Gesellschaft fur
Schwerionenforschung (GSI), Darmstadt, Germany;
CentroNazionaledi AdroterapiaOncolagica(CNAO)
andHIT etc.]; Japan[National Instituteof Radiological
Sciences(NIRS) etc.], Chinaand South Africa. Proton
andionbeamtherapy facilitiesareal sobeing established
inthedlinical setupinGermany, Switzerland, Italy, Japan
and Korea. lontherapy hasbecomeareality and such
centresinlndiacould beablessingfor thecancer patients
of Indiaand neighbouring countries. Theseminar ended
withavote of thanksby Mr Kumar and Prof Negi.

An Executive Committee meeting was held after
theseminar. It wasattended by Dr Gutbrod, Dr Kraft,
Mr Kumar, Dr Bhandari, Dr Agarwal, Dr Grover, Dr
Anand, Mr Ragavan and Prof Negi. A roadmap was
discussedtobring carbonion/protontherapy facility in
India. Thedeliberationsconcludedthat apublic-cum-
private consortium is the need of the hour to derive
benefitsof thistechnol ogy for thel ndiancancer patients.
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