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Thyroid cancer isanuncommon cancer but isthemost commonmalignancy of theendocrinesystem. It mainly affectsyounger
people and isthe second most frequent cancer in women bel ow 45 years of age. Intheyear 2012, it was estimated that 42 million
Indians are affected with thyroid cancer. In general, thisis one of the least deadly cancerswith very good 5 years survival.

The incidence of thyroid cancer has continuously increased in the last three decades all over the world, the most important
reason for theincrease bei ng theincreased diagnostic intensity. Other contributory factorsareenvironment and lifestyle changes.
The use of sensitive diagnostic measures, including ultrasound, doppler examination, imaging techniqueslike CT scan, MRI or
PET scanning, and biochemical markers, haveaffectedtheincidenceof cancersinthethyroidmorethanin other sitesbecausethyroid
cancer has an indolent progression and may remain unrecognized in the preclinica stage for years or decades.

The histology and clinical behavior of thyroid cancer are highly diverse but in contrast to other cancers, thyroid cancer
is almost always curable with the current standard of care therapy, though a small subset of tumors with iodineresistant
cancerscreateagreat challengetotheclinicians. Themost effectiveformof initial thyroid cancer therapy issurgery, followed
by radioactiveiodine ablation and thyroid hormone suppression of serum thyroid stimulating hormone. Post-operatively,
radiotherapy and chemotherapy are the most popular treatment options for advanced stages of thyroid cancer.

Becauseof thehighincidenceof thyroid cancer, thisfield hasbecomeafocusof effort for useof new targetedtherapies, especialy
thenew classof agentsthat inhibit kinasesinvolvedin signaling, cellular growth, and angiogenesi s, such aspazopanib, sorafenib,
motesanib, sunitib and vandetanib. Numerous clinica trials have been conducted over thelast 5 yearsto examine the effects of
these targeted molecular therapies on the outcomes of patients with iodine - refractory cancers and have represented major
breakthroughs. However, till dateno standard criteriafor patientsenrollment hasbeeen established for targeted therapy because
moredataisrequired ontoxicitiesof singleagent, toidentify specific biomarkersto beableto predict thetreatment efficacy,
the clinical outcome and atailored dosage of the drugs. If approved for use in thyroid cancer patients by the US Food and
Drug Administration, sorafenib (Nexavar), akinase inhibitor would be thefirst effective agent for this patient population.

Thisissueof Cancer Newsprofilesthe complexitiesand advancementsinthefield of thyroid cancer, andincludes
regular articles suchas" Special Feature”,“ Guest Article”, “Watch-Out”, “ Perspective’, “ Research & Development”, “ New
Technologies’, “Clinical Trials’, “Globe Scan”, and “ Cancer Control”.
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SPECIAL FEATURE

RECOMBINANT HUMAN TSH IN THE
MANAGEMENT OF DIFFERENTIATED
THYROID CANCER

Recombinant human thyroid stimulating hormone
(rhTSH) was approved by US Food and Drug
Administration (FDA) in 1998 for usein differentiated
thyroidcarcinomas(DTC), based onthefindingsof two
prospectiveclinical trials. Initially, itwasapprovedfor
theevaluation of serumthyroglobulin(Tg) andwhole
body iodine (WBI) scansin follow-up casesof DTC
without stopping thyroxin, by thisexogenoussourceof
TSH. However, more and more studies have now
demonstratedthat theprimary diagnosticuseof rhTSH
ispredominantly relatedtotheincreased sensitivity of
stimulated Tg (STQg) indetecting persistent or recurrent
diseasethantoitsroleindiagnosticwholebody radioiodine
(DxWBI) scanningwhichitself hasalow sensitivity for
diseasedetection. Followingthisandaccumul atedevidence
of literatureinfavor of rhTSH, European associationin
2005 approveditfor ablation of low risk patientswith
100 mCi radioactive iodine. In 2007, US FDA aso
approved it for ablationwithout specifying radioactive
lodinedose. After that, useof rhTSH startedtogrow in
DTCtodblateremnanttissueinpatientswhohaveundergone
anear totd thyroidectomy (NTT) or total thyroidectomy
(TT)withnoevidenceof digantStesof metastasis. Findly
In2009, Europeanguidelinesrevisedtheindicationfor
rhTSHinDTC patientsand statedrhTSH tobeindicated
for pre-thergpeuticstimul ationwith 2100mCi for remnant
ablation without evidence of distant metastasis after
NTTorTT. Arecentrandomized study hasshownequal
efficacy of 50mCi and 100mCi iodinedosefor thyroid
remnantablationwithrhTSH. Sofar, ithasbeenhighlighted
that rhT SH hasonly beingapprovedfor remnantablation
both by European associationand USFDA but notin
distant metastatic scenario. However, many researchers
haveindividually acclaimedpromisingroleof rhTSHin
metadtaticgtuationwithbetter qudity of life Smilarresults
have been obtained in RGCI & RC, both in remnant
ablationand metastati cdiseasewithrhTSH.

It has been well established that elevated TSH
stimulatesDTC cellsand makesthemmoresensitiveto
iodine-131 ablation or makes serum Tg and DxWBI
scanmorepredictiveduringfollow-up. Conventionally,

endogenous T'SH stimulationisdoneby thyroidhormone
withdrawa (THW) for aboveprocess. EndogenousTSH
elevationfurther canbeachievedby twobas capproaches
tothyroidhormonewithdrawal, stoppinglevo-thyroxin
(LT,)andswitchingtolevo-tri-iodothyronine(L T,) for 2—
4weeksfollowed by withdrawal of LT, for 2weeks, or
disoontinuationof LT, for 3weekswithoutuseof L T,. Both
methodsof preparationcanachieveserum TSH levels>
30mU/L in>90% of patients. Thesetwo approaches
havenot beendirectly comparedfor efficiency of patient
preparation (efficacy of ablation, iodine uptake, Tg
levels, diseasedetection), althougharecent prospective
study showed nodifferencein hypothyroid symptoms
betweenthesetwo approaches. Routinely rhT SH based
preparationiswell acceptedfor abl ationinnon-metastatic
situationandfollow-up Tgassay or DXWBI scan. To
eliminatehypothyroidsymptomsfor better quality of life
orthosepatientswhoareunabl etogenerateanelevated
endogenous T SH state(pituitary disease) or thosewho
areassociated with underlying co-morbiditiesandin
whosecasedel ay inradioactiveiodinetrestment might
bedel eterious, thisnew method of TSH stimul ationby
exogenousTSH (rhTSH) isadvised by expertsfor even
metastaticor recurrencecases. Conventiona method of
preparationwith THW isassoci atedwithreducedkidney
function, assucheffectivehalf lifeof iodine-131will be
more ascompared to rhTSH method and well lead to
morewholebody radiationdose.

RecombinanthumanTSHiscommercidly available
asthyrotropinalfa. Itisaheterodimeric glycoprotein
whichisproduced by recombinant DNA technology in
agenetically modified Chinesehamster ovary cell line.
Recombinant human T SH comprisestwonon-cova ently
linked subunits, an apha subunit of 92 amino acid
residuescontainingtwo N-linked glycosylationsites,
and abetasubunit of 118 residues containing one N-
linked glycosylationsite. Theamino acid sequenceof
thyrotropinafaisidentical tothat of humanpituitary TSH
(pTSH), however unlikepTSH whichissecreted asa
mixtureof salylatedandsulfatedforms, thyrotropinafa
issialylated but not sulfated. RhTSH issuppliedasa
Serile, non-pyrogenicandwhitetooff-whitelyophilized
formforintramuscular administrationafter recongtitution
withsterilewater for injection.

For stimulated Tg and DxWBI scan in follow-up
patients of DTC, a five-day protocol (Table 1) is
recommended. 0.9mgof rhTSH shouldbeadministered
forinitial twodays24 hoursapart (day 1andday 2) by
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175 1
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125 1
100 -
75 1
50 -
25 1

Thyrogen

0%mg i.m

mu/l

Thyragen
0,%mg i.m

TSH

deepintramuscular (i.m.)injectionpreferably inbuttocks
due to good blood supply. Leonidas H. Duntas has
showed maximum T SH stimulationonday 3after two
rhTSHinjections(Figure2). Soonday 3, serum TSH
will be measured and if it is > 30 mU/L, 4 mCi
radioactiveiodine-131 (**!I) should begivenoraly if
DxWBSisplanned. Onday 5stimulated Tgand DxXWBI
scanshould beperformed.

Table 1: Five-day Protocol for Diagnostic Use of
rhTSH

Diagnostic use of rhTSH (Five - day protocol)

Day1l Day 2 Day 3 Day 4 Day 5
Lodine-131

09mg | 09mg | (ifDxWBS STgand

rhTSH | rhTSH | is planned) DxWBI scan

For remnant ablation, sametwoi.m.injectionsof 0.9
mg rhTSH were given on day 1 and day 2. After
confirming TSH value>30mU/L onday 3, therapeutic
doseof iodine-131isadministeredoraly. Stimulated Tg
onday 5and post therapy wholebody iodinescan may
be done between day 5to day 8 or sometimeevenon
day 10 (10daysprotocal).

Recombinant human TSH isquitesafewithfewer
sdeeffects. Hypersengtivity skintestisrecommended.
Common sideeffectsafter rnTSH administrationare
nausea (10.5%), headache (7.3%), asthenia (3.4%),
vomiting (2.1%), dizziness (1.6%) and paraesthesia
(1.6%).

Four primary goal sof firstdoseof iodine-131 therapy
after adequatesurgery havebeendefined. Firstgoal isto

Days
Figure 2: Serum TSH stimulation following rhTSH injection

destroy al residual thyroidtissueafter recommended
surgery (remnant abl ation) whichinturnsmakesserum
Tg and DxWBI scan test more sensitive for disease
detectionduringfollow-up. Secondgoal istofacilitate
initial staging by providingapost therapy scanthat can
detectunknownlocal or distant metastaticsitesnearly in
10%of cases. Thirdgoal istoreducetherisk of recurrence
anddiseasespecificmortdity by destroyingsuspectedbut
unprovenmicrometastasi s(adjuvanttherapy). Fourthgod
istotreatknownlocal of diantmetagtaticstes(radioactive
iodinetherapy). Thesegoalsareinterrelated, soaclear
understanding of specificindicationforiodinetreatment
isimportant to select correct *3!| dose and to define
prognosticationof individual patient. Clinica endpoints
of eachgoa will bedifferent. Successful remnant ablation
will bedefined asnoradioactiveiodineuptakeinfollow
up DXWBI scan, suggesting completeablation (Figure
3). Becauseablationisgivenfor thosepatientswhohave
low risk of recurrence (low risk group), So weexpect
serum Tg should be undetectabl e during follow-up.
Those patients, who are being treated with adjuvant
treatmentintention, undetectablestimulated Tgduring
firstfollow-upand toreducerecurrencerateanddisease
gpecificmortality duringlongtermfollow uparetheend
points. A recentarticleby Tuttleetal hasshowedrhTSH
forremnant ablationinintermediateand highrisk group
patients to be associated with slight but statistically
sgnificantimprovementinaninitial responsetotherapy
butsmilarfina dinica outcomes. 85-90%of effectiveness
of rhTSH preparation with 100 mCi for destroying
normal thyroid remnant hasbeenreported. Morerecent
studiesshow equiva ent efficiency of 50mCi and 30mCi




CANCER NEWS

OCTOBER2013

A B C

Figure 3: (A) Diagnostic whole body iodine (DxWBI) scan
revealed residual thyroid tissue in thyroid bed. (B) Post
ablation therapy whole body iodine scan revealed good
concentration of radioactive iodine in thyroid bed with no
iodine uptake outside thyroid bed. (C) Follow-up DxWBI scan
revealed no radioactive iodine uptake in thyroid bed
suggesting complete ablation.

ablationaswell withrhTSH. Sothereisgrowing data
favoring low dose (30mCi) of radioactiveiodinefor
ablationinlow risk group patientsand keeping higher
dosesfor adjuvant scenario (highrisk group).

rhT SH based preparation hasnot been acceptedfor
those patientswho have distant metastasisacrossthe
board. Studiesareavail ablesuggesting better tolerability
of radioactiveiodinetherapy with rhTSH rather than
THW in metastasis patients. Due to long period of
hypothyroidismwith THW, tumor tendsto grow and
patientsmay become more symptomatic and general
conditionmay further deteriorate. Inour experience, we
have seen better quality of life and acceptance by
patientswith metastasi sfor radioi odinetreatment with
rhTSH ascompareto THW. Inrecurrence, roleof rhTSH
has not been accepted so far by various associations.
However, promisngresultsforimprovedqudity of lifeand
equal efficacy of radioactiveiodinetrestmentareavailable.

In conclusion, rhTSH as compare to THW for
preparation of remnant ablation in non-metastatic
DTC patientshasbeenwel | accepted by both American
Thyroid Associationand EuropeanThyroid Association.
Judicious use of rhTSH has been recommended by

expertsinother situations, however growingliterature
of morbidity reductionand similar efficacy in most
scenariosisavailable.
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GUEST ARTICLE

SURGICAL MANAGEMENT OF THYROID
CANCER

Thyroid cancer representsaspectrum of diseases.
Atoneendof thespectrumthereisoneof thebesthuman
cancers, papillary carcinomaof thethyroid; whileat the
other endthereisanaplasticthyroidcancer, universaly
fatal disease. Eventhoughthereareapproximeately 62,000
new patientswiththyroid cancer every yearintheUnited
States, themortdity fromthyroid cancer hasessentially
remained unchanged over the last two decades. The
incidenceof thyroidcancerismostrapidly increasingin
theUnited States, especialy inwomen. Whether thisis
relatedtotrueincreaseintheincidenceof thyroid cancer
orincidentalomas,isunclear. A variety of nuanceshave
beenrecognizedinthelast decadeinthemanagement of
thyroidcancer.

Oneof themajor advancesistheuseof thyroglobulin.
If the patient has undergonetotal thyroidectomy and
radioactiveiodine ablation, the rising thyroglobulin
invariably indicatesthepresenceof recurrentor metastatic
disease. Therecurrent diseaseinthethyroidbed canbe
verywel | documentedwithappropriateimagingstudies,
including anultrasound and ultrasound-guided needle
biopsy. Theultrasound hasbecomeanimportanttool in
thefollow-up of patientswiththyroid cancer, bothfor
identification of thelocal recurrenceinthethyroidbed
and metastatic diseasein thelymph nodes. Theother
major nuanceinthemanagement of thyroidcanceristhe
availability of Recombinent TSH (Thyrogen) whichcan
beusedfor radioactiveiodinedos metry andfor abl ation.
Clearly, thishaschangedthequality of lifeof patients
who areundergoing radioactiveiodinetreatment. The
patientsdo not haveto becomehypothyroid anymore
andthey canbeeasily evaluatedfor radioactiveiodine
treatmentwith Thyrogen.

Thefine-needleaspirationbiopsy continuestobethe
mainstay of diagnosticeval uationof apatient presenting
withathyroidmass. A variety of immunohistochemical
gudies,includingmolecular markers, couldbeperformed
onfine-needleaspirationbiopsy; however, inthefuture
itisquitelikely thatwewill beableto performappropriate
molecular markers on fine-needle aspiration biopsy
specimenanddefinethenatureof theprimary tumor and
plantreatment appropriately. BRAFhasbeenusedboth

tosuspect malignancy andtheaggressivemature. The
gene expression classifier has been used recently in
evauationoffollicularlesions.

There continues to be a long term battle in the
management of thyroid cancer astotheroutineutility of
total thyroidectomy versuslessthantotal thyroidectomy.
Our understanding of thyroid cancer has improved
considerably over thelast twodecadesby recognitionof
the prognostic factors and risk group analysis. At
Memorial Sloan-Kettering Cancer Center, we have
identified the prognostic factors such asgrade of the
tumor, age, distant metastasi s, extrathyroidal extension,
andsizeof thetumor. Based ontheseprognosticfactors,
weareabletodivideour patientsintolow andhighrisk
groups. Thelowrisk group patientsgeneraly areyounger
than45withatumor lessthan4 cmand good histol ogy.
The high risk includes patients above 45 with larger
tumors, morethan4cmor withextrathyroida extension
or high grade histology and distant metastasis. Even
thoughmany otheringtitutionshavedividedtheir patients
into low and high risk groups, we have divided our
patientsat Memoria Sloan-K ettering Cancer Center,
including anintermediaterisk group, whereayoung
patient may haveaggressivetumor or anolder patient
generdlywithasmall tumor. Theunderstanding of these
risk group definitions is very crucial in the overal
management and follow-up of patients with thyroid
cancer. Inthelow risk group one, can easily treat the
patientwithlobectomy andtheroleof radioactiveiodine
Inthesepatientsremainsunclear andundefined. However,
inthehighrisk group, onewoul dbequiteaggressivenot
only doing total thyroidectomy and paratracheal
clearance, but using radioactiveiodine and in select
cases, wherethepatient may haveapoorly differentiated
tumor, withtheuseof external radiationtherapy. Inthe
intermediateri sk group, thedecis onregardingtheextent
of thyroidectomy and adjuvant therapy needstobemade
based onthefactorsrel atedtothetumor anditsprognoss.

Themanagement of neck nodesgenerally includes
paratracheal evaluationinall patientswith suspected
thyroidcancer. If therearenoobviousenlargedlymph
nodesintheparatracheal area, thisareaisnot dissected.
However, if there are suspicious nodes, a complete
paratracheal clearanceisdoneandthejugular veinis
eva uatedfor any obviousnodes. In patientswho present
withclinically pal pableneck nodemetastasi's, amodified
neck dissectionisusually performed. Subsequenttothe
surgery, the decision regarding radioactiveiodineis
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Figure: (A) Modified Neck Dlssectlonfor Papillary Thyrozd (B) Total lhyrozdeclomyfor Papillary Thyrotd Cancer Cancer

made based on the prognostic factors and risk group
analysisasdescribed above. The patientsare usually
followedby clinical examination, occas ondly ultrasound
of thethyroid, and serumthyroglobulinlevels. If the
serumthyroglobulincontinuestorise, most of thetimethe
diseaseisnotedinthelymphnodesintheneck and an
ultrasound of theneck will identify suchenlargedlymph
nodes. An ultrasound-guided fine-needle aspiration
biopsy will confirmthepresenceof metastaticdiseasein
the neck at which time amodified neck dissectionis
performed. Themodifiedneck dissectionfor thyroid
cancer includesremoval of lymphnodesat level 11, 111,
[V, andV without removingthesternomastoid muscle,
interna jugular veinandaccessory nerve. Theincidence
of level | metastaticdiseaseisquiterareandgeneraly the
submandibular areaisnot dissectedtoavoidinjury tothe
lower divisonof thefacia nerve. Themetastaticdisease
generally progresses in a sequential fashion with
paratracheal, and tracheoesophagea groove nodes
involvementinitialy andsubsequentlyjugular lymphnodes.
There continues to be considerable debate about the
extent of nodal dissectionin patientspresentingwith
lateral nodal dissection. A variety of procedures, suchas
selectivenodal dissection, modified neck dissection,
compartment oriented neck dissection, have been
described. Radical neck dissectionisrarely indicatedin
well differentiatedthyroid cancer. Thelevel [1B nodal
metastasisisa soquiterareandgenerally theaccessory
nerveisnotdissectedextensvely. Themgorcomplications
related to modified neck dissection include hematoma,
extended chyleleak especialy morecommononthel eft
S de, shoul der weaknessduetoaccessory nervedissection
andrarely Horner’ ssyndrome.

Inrecentyears, therehasbeenaconsi derabledebate
and controversy about elective prophylactic central

compartment node dissection. This has generated
considerabledebateand national symposia. Themajor
genesisof thiscontroversy beganin2006 when ATA
publishedtheir guidelineswith arecommendation of
€lectivecentral compartment nodedissectionin patients
with papillary carcinomaof thethyroid. However, the
committeerealized soon that routine el ective central
compartment dissectionwasgenerally notindicatedin
patientswithwell differentiated thyroid carcinomaand
thereclearly wasahigher morbidity rel atedtorecurrent
laryngeal nerveinjury and temporary or permanent
hypoparathyroidism. In 2009 guidelines, the ATA
recommended sdl ectiveindi cationsfor prophylacticneck
dissection. Thedebatecontinuesregardingprophylactic
versus therapeutic central compartment dissection,
unilatera or bilatera dissection, andtheextent of dissection
involvinglevel VIandleve VII. Thegenera consensus
remainsasto consider paratracheal dissectiononly if
there are suspicious paratracheal nodesor thefrozen
sectionispositive. IntheUnited States, Hashimoto's
diseaseisquitecommonanditisnot uncommonto see
enlarged paratracheal nodes. Theproponentsof routine
prophylactic central compartment dissection
recommended, based ontheavoidanceof futuresurgical
procedures in the central compartment, appropriate
follow-upwiththyroglobulinand ultrasound onthese
patientswithminimal morbidity inexperienced hands.
However, theopponentssupport their viewsbased on
higher incidence of complications, and overall low
recurrencerateof 2%inthecentral compartment.

The recurrent nodal disease, either in the central
compartment or inthelateral compartment, requires
appropriate evaluation of the extent of the disease,
identification of thel ocation of thetumor andthesi zeof
metastaticdisease. If thesuspiciousnoda diseaseisless
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than 1cm, wegenerally monitor thepatient rather than
consider fine-needleaspirationbiopsy. Thecytologic
interpretationaugmentedwiththyroglobulinassay from
the needle aspirant is helpful to make a diagnosis.
However, thesurgica procedureinthesesub-centimeter
lymphnodesmay beextremey difficultandunrewarding.
AppropriateTSH suppression,includingd osemonitoring,
Is a good aternative. However, if the lymph node
continuestoincreaseins ze, appropriateneck dissection
should be undertaken. The nodal metastasis has no
major impact on the survival of patients with well
differentiated thyroid cancer; however it does have an
impactontherecurrenceandadditiona surgicd intervention.

Theunderstandingof thepathol ogy of thyroi d cancer
isvery crucid todistinguishbetweenpoorly differentiated
thyroidcancer andwell differentiatedthyroidcancer. A
variety of pathol ogical entitieshavebeennotedinrecent
years, suchastall cell,insular, trabecular, scirrhous, etc.
Thepoorly differentiatedtumorsgenerdly behavemuch
moreaggressively andwill requireaggressivetrestment.

Oneof themost crucia findingsinthemanagement of
thyroid cancer isextrathyroidal extension. Whenever
thereisatumor invading the surrounding structures,
those areas need to be resected completely for gross
total tumor excision which may meanremoval of the
strapmuscles, recurrentlaryngeal nerve, or thetracheal
wall or esophageal musculature. If thereisintraluminal
disease extensioninto thetrachea, asleeveresection
shouldbecons deredwithprimary end-to-endanastomos's
of thetrachea. Westrongly fed that the extrathyroidal
extension isamajor prognostic factor to avoid local
recurrenceinthecentral compartment of theneck.

Inrecent years, therehasbeen anenormousinterest
in molecular markers and molecular analysis of the
thyroid tumors, wherein the comparative genomic
hybridization and other technologies, such as DNA
array, havebeenused. Based onthesemol ecular analyses
onecannow developaprogressionmodel of anaplastic
thyroidcancer fromabenignfollicular thyroidcell.

Thyroid cancer continuestogenerateconsiderable
debateandcontroversy. Thecontroversy revolvesmainly
around the diagnostic eval uation and the therapeutic
gpproachesrel atedtoextent of thyroidectomy. However,
therecent understanding of theprognosticfactorsand
risk groupsshoul d direct appropriate management of
well differentiatedthyroidcancer.

(Dr Ashok R. Shaha, Professor of Surgery, Head and
Neck Service, Memorial Sloan-Kettering Cancer
Center, New York, USA)

WATCH-OUT

Biomarkersfor Follicular Thyroid Carcinoma

Hunsucker, eta of theUniversity of Colorado, USA
have been awarded US patents No. 8,455,208 on 4"
June2013fortheirinvention®Biomarkersfor follicular
thyroid carcinomaand methods of use”. The present
Inventionprovidesproteinbiomarkersfor determining
whether athyroid noduleis malignant or benign and
methodsfor using the same. It relatesto methodsfor
analyzingathyroid nodulecomprisingdetermininga
proteinleve infollicularthyroidnodules. Thyroidcancer
isoneof themost commonendocrinemalignancieswith
themost commonclinical presentationbeingathyroid
nodule. Currently, the fine-needle aspiration biopsy
(FNAB)isusedintheinitial work-upof apatientwitha
thyroidnodul eto determinewhether thethyroidnodule
ismalignant or benign. Itisparticularly challengingto
di stinguish betweenthyroid neoplasmsof thefollicular
type, i.e., benign follicular thyroid adenoma (FTA),
maignantfallicularthyroidcarcinoma(FTC),andfallicular
variant of papillary carcinoma, based on cytologic
examinationa one. Thesetumorshavesimilar cytologic
features and surgery is usually required to obtain a
definitivetissuesample.

(USPTO, Sep 28, 2013)
Novel ERK Inhibitors

AnapplicationNo. W02013063214 (A1) hasbeen
published by the European Patent office on 2 May
2013. LIM JONGWON et a of Merck Sharp &
DohmeCorp., USA, aretheinventors. Thisinvention
providescompoundsthatinhibittheactivity of of ERK 2.
Theprocessesinvolvedintumor growth, progression,
and metastasi saremedi ated by signaling pathwaysthat
areactivatedincancer cells. TheERK pathway playsa
central rolein regulating mammalian cell growth by
relayingextrace lularsgna sfromligand-bounded| surface
tyrosinekinasereceptors, suchaserbB family, PDGF,
FGF, andV EGFreceptor tyrosinekinase. Activation of
theERK pathway isviaacascadeof phosphorylation
eventsthat beginwith activation of Ras. Therefore, a
wel comecontributiontotheartwoul dbesmall-molecules
(i-.e,compounds) thetinhibit ERK activity (ERK 2activity),
whichsmall-moleculeswouldbeuseful for treatinga
broad spectrum of cancers, for example, melanoma,
pancreatic cancer, thryroid cancer, col orectal cancer,
lung cancer, breast cancer, and ovarian cancer.

(Espace.net, Sep 30, 2013)
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PERSPECTIVE

TARGETED THERAPY INTHYROID CANCER

Thetreatment of most patientswithdifferentiated
thyroidcarcinoma(bothpapillary [PTC] andfollicular
[FTC] histologies) includessurgery, radioactiveiodine,
andthyroidhormonetherapy. When metastaticdisease
occurs, radioactiveiodineand TSH suppressivethyroid
hormone therapy can be used with some success.
Traditionally, chemotherapeuticagentshavenot been
foundtobesuccessful inthetreatment of thyroid cancer.
However targetedtherapiesarefastemergingaseffective
trestment for advanced and metastati cthyroid cancer.

Tyrosine Kinase Inhibitors

Thyroidcancersfrequently carry genemutationsand
rearrangementsthat | ead to activation of themitogen
activated protein kinase (MAPK) that promotes cell
division. Rearrangementsof RET andNTRK 1tyrosine
kinases, activating mutationsof BRAF, and activating
mutationsof RA Saresequential componentsleadingto
activation of MAPK. Inthelast decade, many small
molecule TKIshavebeendevel opedthat block someof
these pathways. Some of the TKIswhich have been
investigated in differentiated Thyroid cancer are
enumerated below:

1) Sorafenibisanoral,small moleculeTKI targeting
VEGF receptors 2 and 3, common RET/PTC
subtypes, and BRAF. It hasbeen tried in various
phasell trids. Inatrid, of 32patientswithprogressive,
radioiodine-negative DT Ctreatedwith sorafenibfor
26 weeks, eight (25 percent) patientshad apartial
response, 11 had stabledisease (34 percent), seven
had progressivedisease (22 percent), andsix were
non-evaluable[12]. Median PFSwas 14.5 months,
although patients with bone metastases had
significantly worsemedian PFSthanthosewithout
(47 weekscompared with 69 weeks).

2) Sunitinibisanora,small moleculekinaseinhibitor of
all threeV EGF receptorsand RET/PT C subtypes1
and 3. It hasalso been evaluated in small Phasell
trials and has shown to have a response rate of
approx 13%. Thesideeffect profileof both Sunitinb
& Sorafenib include mucositis, Gastro intestinal
disturbances, stomatitis, hypertension, neutropenia
& Hand Foot syndrome.

3) Vandetanibisan oral inhibitor that targetsVEGF
receptor, RET, and the epidermal growth factor
receptor (EGFR). Inarandomizedtrial, 145 patients
withlocally advanced or metastatic differentiated
thyroid cancer unresponsivetoradioactiveiodine
wererandomly assignedtovandetanib (300mgonce
daily) or placebo. After a median follow-up of
approximately 19 months, fewer patients treated
withvandetanibhad diseaseprogression[ 72 versus
84 percent]). Medianprogression-freesurviva was
11.1and 5.9 monthsinthevandetanib and placebo
groups, respectively. There was no differencein
objectivepartial responseor overall survival. The
most common adverse events resulting in
discontinuationof vandetanibwereprol ongation of
theQT interval anddiarrhea.

MEK Inhibition

Papillary thyroid cancers frequently carry gene
mutationsand rearrangementsthat | ead to activation of
themitogen activated proteinkinase(MAPK), which
promotescell divisionandinhibitsthesodium-iodide
symporter (whichusually facilitatesiodineuptake) and
thyroidperoxidase(facilitatesorganification).

Sdumetinibisaninvestigationa drugthat selectively
inhibitsMEK 1 and MEK 2. Inastudy of 20 patients
withradioiodine-refractory papillary thyroidcancer, 12
patients (60 percent) had new and/or increased
radioiodineuptakeafter treatment with sl umetinib (75
mgorally twicedaily for four weeks). Ineight patients
(40 percent), theabsorbed radiationdoseinthelesion
wassufficientenoughtocontinuesd umetinibandrecaive
atherapeuticdoseof radioi odine. Duringsix monthsof
follow-up, therewerepartial responsesinfivepatients
andstablediseaseinthree. Sdumetinibwasmogt effective
inpatientswithNRA S-mutant thyroid cancers.

Thesedrugsremaininvestigationa for thetreatment
of refractory metastatic DTC. For most patientswith
metastaticDTC, aclinical trial ispreferred.

Medullary Thyroid Cancer

Medullary thyroid cancers (MTCs) are
neuroendocrinetumorsof thyroidparafollicular cell sthat
donot concentrateiodine. They occur bothassporadic
tumorsandascomponentsof multipleendocrineneoplasia
(MEN) type 2. They secrete calcitonin and
carcinoembryonic antigen (CEA), both of which can
serveastumor markers.
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The primary treatment for MTC is extensive and
meticulous surgical resection. Thereisalimitedrole
for external-beam radiotherapy. Because the
neuroendocrine-derivedM T Cisnotresponsivetoeither
radioiodineor TSH-suppression, theseoptionsarenot
availablefor treatment of progressivemetastaticM TC.

Petientswith progressiveor symptomaticmetastatic
diseasewhocannot betreated by surgery or radiotherapy
shouldbeconsidered candidatesfor systemictherapy

At present, 2 Oral TKIshavebeen approved by
FDA inthetrestment of advancedmedullary thyroidcancer.

1) Vandenatib: Aninternational randomizedphasell|
trial of vandetanib (300mgdaily) wasperformedin
over 300 patientswithunresectabl el ocally advanced
or metastatic sporadic or hereditary MTC. After a
medianfollow-up of 24 months, progression-free
survival was significantly prolonged for patients
randomly assigned to vandetanib versus placebo.
Themedian progression-freesurvival had not yet
been reached for the vandetanib group but was
predicted to be 30.5 months compared with 19.3
monthsintheplacebogroup. Theobjectiveresponse
ratewass gnificantly higher inthevandetanibgroup
(45 versus 13 percent). The presence of asomatic
RET M918T mutation predicted an improved
progresson-freesurvival.

2) Cabozantinib(XL184)isalsoapprovedbytheUS
Food and Drug Administrationfor thetreatment of
progressive, metastatic medullary thyroid cancer.
Cabozantinibisan oral, small molecule TKI that
targetsVEGFRs 1 and 2, c-MET, and RET . Ina
randomized trial, 330 patients with progressive,
metagtaticor unresectabl el ocally advancedmedul lary
thyroid cancer wererandomly assignedtoreceive
either cabozanitinib (140 mg) or placebooncedaily
A sgnificant prolongationinprogressonfreesurvival
wasobservedfor cabozantinibtreatment compared
with placebo (11.2 versus 4.0 months. The most
commonsideeffects, occurringine’ 25 percent of
patients, werediarrhea, stomatitis, palmar-plantar
erythrodysesthesia syndrome, hypertension, and
abdomind pain.

Other agentsthat havebeentriedinmedullary thyroid
cancer areSunitib, Sorafenib, Pazopanibetc. However,
they are not asyet approved by FDA in treatment of
Medullary thyroidcancer.

Investigational Therapy

Tumor Vaccines: A novel approach to targeted
immunotherapy istheuseof tumor vaccines. Dendritic
cells, which are derived from bone marrow antigen-
presenting cells, are capable of presenting tumor-
associated antigens, thereby generating cytotoxic T-
cellstargeting tumor cells. In preliminary studiesin
patientswithmetastaticM TC, treatmentwithstimul ated
dendriticcellshasbeenpromisngwithminima toxicities
includinglow gradefever & transient devel opment of
autoantibodies. Further studiesareunderway todefinethe
roleof tumor vaccinesinthetreatment of thyroid cancer

Radioimmuno Therapy: Theexpression of CEA on
MTC cellsledtotheexploitation of radiol abel ed anti-
CEA monoclonal antibodiesfor radioimmunctherapy.
Intheinitid trial s, antitumor effectswerenotedusing anti-
CEA /anti-diethylenetriamine pentaaceticacid(DTPA)-
indium recombinant bispecific antibody (BsMAb),
followed four days later by a 131I-labeled bivalent
hapten. Inasubsequent nonrandomizedtria inpatients
withprogressvemetastaticM TC(definedasacacitonin
doublingtimelessthantwoyears), medianoveral surviva
afteradministrationof thistherapy was110months. This
comparedfavorably withacontemporaneousuntrested
cohort’ smediansurvival of only 60 months.

Significant toxicitiesincluded grade4 neutropenia
andthrombocytopenia, lasting uptothreeweeks, and
onepatient (whohadreceived previousradiotherapies)
developedmyelodysplasia.

Radiolabeled Octreotide: In a phase 1l tria in 31
patientswith progressivemetastaticM TC, treatment
with radiolabeled octreotide, (90)Y ttrium-1,4,7,10-
tetra-azacyclododecaneN,N’,N*’ ,N' "’ -tetraaceticacid
[(90)Y-DOTA]-Tyr(3)-octreotide(TOC) resultedin
decreasesinca citoninlevelsinninepati ents(29 percent)
. Respondershad asignificantlylonger mediansurvival
(209 monthsfromtimeof diagnosiscomparedwith80
months in nonresponders). Hematologic and renal
toxicitiesoccurredinfour and sevenpatients, respectively

Theavailability of tyrosinekinaseinhibitorsthat can
stabilizeprogress vemetastati cdiseaseischangingthe
standard approach totreating metastaticM TC.These
areexcitingtimesinthetrestment of thyroidcancer. With
ongoingtrials, nextdecadewill hopefully usherinanew
erainthetreatment of thyroidcancer.

(Dr Ullas Batra, Consultant, Dept of Medical
Oncology, RGCI & RC)
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RESEARCH & DEVELOPMENT

Expression Based Signatures

A group of researchers in Canada have utilized
whole-transcriptome profiling todevelopandvalidatea
genomicdassfierthat ggnificantlyimprovestheaccuracy
of preoperative thyroid cancer diagnosis.Nucleicacids
wereextracted andamplifiedfor microarray expression
analysisfromformalin fixed and paraffin embedded
(FFPE) thyroid tumor tissuecores. A training group of
60thyroidectomy specimens(30cancersand 30benign
lesions) wereutilizedtoassessdifferential expression
andfor subsequent generation of agenomicclassifier.
Theclassifier wasvalidatedinablinded fashionona
groupof 31 FFPE thyroidfine-needleaspirationbiopsy
(FNAB) specimens. Expression profiles for the 57
thyroidectomy training and 31 FNAB validation
gpecimenswereandyzed. A genomicclassifier composed
of 249 probe setsthat corresponded with 154 genes,
hadanoveral vaidated accuracy of 90.0%in 31 patient
FNAB specimens. Whole-transcriptome profiling of
thyroid nodulesurgica specimensmay hel pinimproving
accuracy of pre-operative thyroid cancer FNAB diagnosis.

(J Clin Endocrinol Metab, Aug 8, 2013)
Novel Dendritic Nanocarrier

Toimprovesafety andefficiency of smal interfering
RNA (SsRNA)ddlivery, atriblock dendritic nanocarrier,
polyamidoamine-polyethylene glycol-cyclic RGD
(PAMAM-PEG-cRGD)wasdevel opedand studied as
ansiRNA vector targeting the human ether-a-go-go-
related gene (hERG) in human anaplastic thyroid
carcinomacells. Structurecharacterization, particlesize,
zetapotential, and gel retardationassay confirmedthat
complete triblock components were successfully
synthes zedwitheffectivebinding capacity of SRNAn
thistriblock nanocarrier. Cytotoxicity dataindicatedthat
conjugationof PEGsignificantly alleviated cytotoxicity
when compared with unmodified PAMAM. Gene
silencing was evaluated by reverse transcription
polymerasechainreactionand PAMAM-PEG-cRGD-
S RNA complex downregul atedtheexpressionof hERG
to 26.3% of the control value. Furthermore, gene
knockdown of hERG elicited growth suppression as
well as activated apoptosis by means of abolishing
vascularendothelid growthfactor secretionandtriggering

caspase-3 cascadeinanapl asticthyroidcarcinomacells.
Thisstudy demongtratesthatthis novel triblock polymer,
PAMAM-PEG-cRGD, exhibitsnegligiblecytotoxicity,
effectivetransfection, “smart” cancer targeting, and
thereforeisapromisngsiRNA nanocarrier.

(Int J Nanomedicine, Aug 2013)
Potential New Marker of Thyroid Malignancy

Theimmunohistochemical expressonof gaectin-3is
currently considered to be the most accurate stand-
alonemarker for thyroid cancer diagnosis.A new study
conductedinltaly hasestablishedwhetherthe methylation
state of the galectin-3 geneis a candidate molecular
marker for thyroid malignancy. Thyroidspecimensfrom
50patientswereanayzed, including 5normal thyroid,
3goiters, 39papillary and 3anaplasticthyroidcarcinoma
cases. High-resolution methylation analyses was
performedtoinvestigatethemethylationstateof alarge
genomicregion (from-89to+408) encompassingthe
gdectin-3transcriptiona startsite. Withinthisregion, 5
CpGsiteswereobservedtobedifferentially methylated
among the samples and werefurther analyzed by the
guantitative pyrosequencing technique. Theaverage
methylationstateof the5 CpG sitesclearly distinguished
cancer fromthenon-neoplasticthyroidtissues.

(Oncol Lett, Jul 2013)
Thyroid Ultrasound Imaging Characteristics

Researchershavequantifiedtherisk of thyroid cancer
associated with thyroid nodul es based on ultrasound
Imaging characteristics. A retrospective case-control
study of 8806 patientswho underwent 11618 thyroid
ultrasoundimagingwasconducted. Thyroid nodules
werecommonin patientsdiagnosed ashaving cancer
(96.9%) and pati entsnot diagnosed ashaving thyroid
cancer (56.4%). Threeultrasoundnodul echaracteristics,
includingmicrocal cifications, szegrester than2cm, and
anentirely solid composition, weretheonly findings
associated withtherisk of thyroid cancer. Compared
withperformingbiopsy of al thyroidnoduleslarger than
5mm, adoption of thismorestringent rulerequiring 2
abnormal nodul echaracteristicsto prompt biopsy would
reduceunnecessary biopsiesby 90%whilemaintaining
alow risk of cancer (5 per 1000 patients for whom
biopsyisdeferred). Thyroidultrasoundimagingcouldbe
usedtoidentify patientswhohaveal ow risk of cancer for
whom biopsy couldbedeferred.

(JAMA Intern Med, Aug 26, 2013)

11




CANCER NEWS

OCTOBER 2013

NEW TECHNOLOGIES

New Diagnostic Test

Roche, aleading biopharmaceutical company, has
announcedtheglobal launch of anew |aboratory test,
Elecsys Calcitonin, for the diagnosis and lifelong
monitoring of medullary thyroid cancer patientsafter
thyroid surgery. The Elecsys Calcitonin works by
calculatinglevelsof aminoacidcalcitonininblood, the
increased|evel sof whichareassoci ated with onset of
thyroidcancer. Thistest wouldbeavailableworldwide
withexceptionof United States. Thenewtool isdesigned
for useon Roche' sElecsysCalcitonin cobasmodul ar
anayser platform,i.e.,aninvitrodiagnosticslaboratory
system. The new test isan important part of medical
evaluation, especia ly whenthepatient’ ssymptomsare
not specific. WhentheCal citonintest wasperformed
aongwithfurtherexaminations, itsupportedfind clinical
clearance. Thesurvivd ratefor thyroidcancerisreatively
high, thoughrecurrenceafter trestmentiscommonwith
about one-third of patientsrel apsing. Delay of diagnosis
of relgpsecanbeas gnificantfactorinapatient’ schances
of survival,andadelay indiagnos sof morethanoneyear
increasesmortality ratesignificantly. ElecsysCalcitonin
offersanintegrated sol utionfor accuratediagnosisand
reliablepatientmonitoring, Sgnificantlyimprovingmedica
decision-making and treatment planning. The
development of new laboratory tests for cancer
management supportsthehealthcareprofessionalswith
clear, actionableinformationand canthuscontributeto
increasingpatientsurvival.

(www.roche.com, Apr 4, 2013)

New Drug Stalls Cancer Progression

TheU SFoodand Drug Administration (FDA) has
granted priority review des gnationtothesupplemental
new drug application for oral multi-kinase inhibitor
Nexavar® (sorafenib, Bayer/ Onyx Pharmaceuticals)
tabletsfor thetreatment of local ly advanced or metastetic
radioactiveiodine(RAI)-refractory differentiatedthyroid
cancer. Thepriority reviewisbased uponthefindingsof
a new study which illustrated that targeted agent
Nexavar® couldbecomethefirstnew drugfor metastatic
thyroid cancer. A total of 417 patients with locally
advanced or metastatic, RAI refractory, differentiated
thyroid cancer (papillary, follicular, Hurthlecell and
poorly differentiated) wereincludedinthestudy. All of

them had received no prior chemotherapy, tyrosine
kinase inhibitors and monoclonal antibodies. These
patientswerenolonger respondingtoradioactiveiodine
or surgical treatments. A significantimprovementin
median progress on-freesurvival (PFS) of 10.8months
intheNexavar® groupcomparedwith5.8 monthsinthe
placebo arm was observed. This demonstrated that
sorafenibamost doubledthePFS. Thedrugisalready
approved for usein thetreatment of kidney and liver
cancers. If approved by FDA, thisnew drug may open
up new fieldinmedical oncol ogy and providehopeto
metastati cthyroidcancer patientsworldwide.

(FiercePharma, Aug 27, 2013)
Trans-Oral Video-Assisted Neck Surgery

Cliniciansat KagoshimaUniversity, Japan, have
developed trans-oral video-assisted neck surgery
(TOVANS), aninnovativegad esstrans-oral technique
for endoscopic thyroidectomy, a well eastablished
technique. Thevideo-assisted neck surgery (VANYS)
withagasl essanterior neck skinlifting method using
an approach from the chest wall is utilized for
endoscopicthyroidectomy. Recently, thenatura orifice
translumenal endoscopicsurgery (NOTES) hasbeen
devel oped asasurgical techniquefor potentially scar-
freesurgery. Thenewly devel opedtrans-oral technique
of completely scarless endoscopic thyroidectomy
incorporate the concept of NOTES in a VANS-
techniquewith gaslessanterior neck skinlifting by
mechanical retraction. This method without CO,
insufflation created an effective working space and
providedanexcellent cranio-caudal view whichhelped
inperformingthyroidectomy and central nodedissection
safely. A total of eight such procedures were
performed with the clinical application of
TOVANS. Three of eight patients had papillary
microcarcinomaand they received central node
dissection. All patients began oral intake 1 day
after the surgery. Thesensory disorder around chin
persistedfor morethan 6 monthsafter surgeryinall
patients. The recurrent laryngeal nerve palsy was
reveal edinonepatient. No patient had mental nerve
pal sy, and noinfectionfoundtobedevel opedwiththe
useof preventiveantibacterial tabletsfor 3 days. This
new methodisnovel and progressiveand hasnot only
acosmetic advantagebut al so provideseasy access
to the central node compartment for dissection in
endoscopicthyroid cancer surgery.

(Surg Endosc, Apr 27, 2013)
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CLINICAL TRIALS

Fosbretabulin for Anaplastic Thyroid Cancer

Researchersat DukeUniversity conductedlargest
prospective, open-label, randomized safety andefficacy
study of doublet carboplatin/paclitaxel (cp) with or
without fosbretabulininpatientswithanaplasticthyroid
cancer. A Total of eighty patientswererecruited and
randomly assigned in 2:1ratio. Thefirstgroupreceived
6cyclesof paclitaxel 200mg/m?followed by carboplatin
auc6onday 1every 3weeks(cp) and another group of
patientsgiventhesedrugsonday 2 after fosbretabulin60
mg/m? (cp/fosbretabulin) on days 1, 8 and 15. The
primary endpointwasoverdl surviva (OS). Resultsshowed
that median OSwas5.2monthsfor CP/fosbretabulinarm
(n=55), and 4.0 monthsfor CParm (n=25). One-year
survival for CP/fosbretabulin vs CPwas 26% vs 9%,
respectively, but thestudy did not show any significant
diffrenceinprogressionfreesurviva. Thestudy reveals
that additionof fosbretabulintothedrugsdoesnot show
any Statistical sgnificantimprovementin OS. However,
theregimenwaswell-toleratedinthepatients.

(Thyroid, May 2013)
Human Thyroid Stimulating Hormone

Thetrestmentfor differentiatedthyroidcancer congsts
of thyroidectomy followed by radio ablation therapy
(RAT), usually after 4-6 weeks. However, scientists
havecomeupwithanapproachthat couldreducetothe
tooneweek by by using recombinant humanthyroid
gtimulatinghormone(rhTSH) torepl acehypothyroidism.
To observe the consequences of the approach, a
prospectiverandomized trial wasdonein 44 patients.
Twenty-four patientswereprospectively randomized
forgimulationby rhTSH and 20 patientsfor thyroidectomy
and radio ablation separated by four weeks of L-T4
withdrawal . Overdl| resultsshowedthat rateof recurrence
wasvery lessinpatientswhohadreceivedradioablation
ineuthyroidismafter oneweek of thyroidectomy and
they asohad significantly advantageousquality-of-life
(P < 0.001), sick-leave time (P < 0.001), and job
performance (P = 0.002). Results showed that after
thyroidectomy, rhT SH could bethestandard procedure
intheinitial treatment and couldbeused safely andwith
goodefficacy.

(Int J Endocrinol., July 2013)

Oral PPAR-Gamma A gonist, Efatutazone

Accordingtotheresultsof themulticenter Phasel
trial, combination of therapiesmay proveto beabetter
optionfor thetreatment of anaplastic thyroid cancer.
Present trial wasdoneto establishthesafety, potential
effectiveness, and maximal tolerated dose and
recommended dose of efatutazone and paclitaxel in
angpladtic thyroidcancer. Efatutazoneworksby activating
transcriptiona factor PPAR-gammathat further activates
twotumor suppressor geneexpressionswhichnormally
stopinanaplasticthyroid cancer. Fifteen patientshad
participatedinthetrial, of them 10werewomen.Seven
patietsreceived 0.15 mg of efatutazone, six received
0.3mgandtwo patientsweregiven 0.5mg. Onepatient
had partial response, and 7 attained short-term stable
disease. Thestudy foundthat mdiantimetoprogression
wasincreased from48daysto 68 daysby doublingthe
doseof drugfrom0.15mgto0.3mg. Theadverseevents
relatedtoefatutazonewereanemia andedema. Overall
results showed that maximal tolertaed dose was not
achievedfor efatutazoneinthestudy but itwas found to
besafe,well toleratedincombinationwithpaclitaxel and
hada soshownbiologicactivity.

(J Clin Endocrinol Metab, Jun 2013)
Vandetanib for Medullary Thyroid Cancer

Mutations in the RET (REarranged during
Transfection) proto-oncogeneisresponsibleformultiple
endocrineneoplasiatype2 (MEN2) syndromes, which
may causeMedullary thyroidcancer (MTC). A Phasel/
Il trial wasconducted to definearecommended dose
andassessantitumor activity of vandetanib, aV EGFand
EGFreceptor inhibitor, that blocksRET tyrosinekinase
activity. Sixteen patients, children (5-12 years) and
adolescents (13-18 years) with locally advanced or
metastaticM TCwereenrolledinthetrial. Vandetinib
wasgivenwith doseof100mg/m(2) orally, oncedaily,
continuously for 28-day treatment cycles. The dose
couldbeincreasedto 150 mg/m(2)/d after twocycles.
InsubjectswithM918T RET germlinemutations(n=
15), theconfirmed objectivepartial responseratewas
47%. Biomarker responsewasmeasured by comparing
post trestment serum cal citoninand carcinoembryonic
antigenlevelstothebasline. Diarrheawastheprimary
dose-limitingtoxicity. Study concluded that vandetanib
100mg/m(2)/disawell-toleratedand highly activenew
treatmentfor childrenandadolescentswithMEN2B and
locally advanced or metastaticM TC.

(Clin Cancer Res, Aug 2013)
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GLOBE SCAN

Factors Influencing Radioiodine Uptake

Totd thyroidectomy followedby radioactiveiodine
(RAI) ablation is indicated for most patients with
differentiatedthyroidcancer. Therehavebeennoquantitative
studiestestingfactorsthat affect uptakeon post-abl ation
wholebody scan. Medi cal recordsandwholebody scan
Imagesof thyroidcancer patientswerereviewed. Thyroid
uptake, aspercentageof | odine-131 dose, wascd cul ated
for each scan. RAI uptake was compared to procedure
type, centra lymphnodedissaction(CLND), extrathyroidal
invasion, presence of thyroiditis and pre-operative
diagnosis. Onehundredsix patientswhounderwenttotal
thyroidectomy andRAI ablationfor differentiatedthyroid
cancer wereincluded. RA| uptakeappeared higherin
two-stagethyroidectomy thanone-stagethyroidectomy.
This difference may be attributed to CLND being
performedmoreofteninone-stagethyroidectomy. These
resultsaddtothediscussionabout theroleof CLNDin
surgery for differentiatedthyroidcancer.

(Australia: ANZ J Surj, Aug 2013)

Chernobyl Follow-Up Study

Morethanaquarter of acentury after the Chernobyl
nuclear disaster, many children and teenagers who
developedthyroidcancer duetoradiation, areincomplete
or near remission, accordingtoarecent study. Following
theApril 26, 1986 explosionandfireat the Chernobyl
nuclear plantintheformer Soviet Union, thenumber of
children and teenagersdiagnosed with differentiated
thyroidcancer spikedinUkraine, Belarusandwestern
areas of Russia. Most of the patients devel oped the
papillary subtype of differentiated thyroid cancer.
Although this cancer tends to be more aggressivein
childrenthanadults, nearly all of thepatientstrackedin
the study responded favorably to treatment. The
observationa study followedthetreatment and outcomes
of 229 Belarusian children and adolescents who
underwent surgery inBelarusandradioiodinetherapyin
Germany. Despitetherisk, 64 percent of thepatientsare
incompl eteremissionand 30 percent nearly complete
remissionof their cancer. Hence, Chernobyl hastaught
ushow importantitisto havescreened at-risk children
and adol escentsfor thyroid cancer tocatchany casesin
their early stages.
(Germany: J Clin Endocrin & Metabol, Apr 24, 2013)

Circulating Cell-Free DNA

Recently highlevelsof circulating cell-free DNA
(cf-DNA) havebeenfoundtobeassociated with cancer
diagnosisand progression, and cf-DNA hasbecomea
potentia candidateashiomarker for tumor detection. cf-
DNA hasbeeninvestigatedinplasmaor serumof many
tumor patientsaffected by different malignancies, but not
yetinthyroidcancer (TC). cf-DNA wasmeasured by
quantitativereal-timePCRinninecasesof anaplastic
thyroid cancer (ATC), 58 medullary thyroid cancers
(MTC), fiveof synchronousmedullary andfollicular
thyroidcancers(SMFC), 23fallicular adenomas(FA),
and 86 papillary thyroid cancers(PTC).A control group
of 19healthy subjectswastaken. cf-DNA showedahigh
ability todiscriminateheal thy individual sfrom cancer
patients.ltspossibleimplicationinclinical settingremains
tobeelucidated.

(Italy: Biomed Pharmacother, Jul 5, 2013)
Thyroid Cancer Biopsy Guidelines

A team led by UC San Francisco researchers has
cdledforsmplifiedguiddinesonwhentobiopsythyroid
nodul esfor cancer, whichthey say wouldresultinfewer
unnecessary biopsies. Compared with other existing
guidelines, many of which are complicated to apply,
followingtheses mple, evidence-basedguiddineswould
substantially decreasethenumber of unnecessary thyroid
biopsiesintheUnited States. Theresearchteamanalyzed
themedical recordsof 8,806 patientswho underwent
11,618 thyroid ultrasound examinations at a UCSF
Inpatient or outpatient facility fromJanuary 2000through
March 2005. The patientsdid not haveadiagnosisof
thyroid cancer at thetime of theultrasound, but were
referredtoultrasoundfor avariety of reasons, suchasa
physician’ ssuspicion that a patient had anodule, an
abnormd thyroidfunctiontestoraCT or MRI examination
that reveal ed the presence of at |east onenodule. The
authorsfoundthat while97 percent of thecancer patients
had at | east onenodul e, 56 percent of patientswithout
cancer had nodulesaswell. Ultimately, theresearchers
identifiedonly threesignificantultrasoundimagingfindings
that indicated an increased chance of thyroid cancer:
microcal cification, anodul ediameter greater thantwo
centimeters, andanodul ethat wassolidrather thancy t-
like. Thetimehascometostart doingdiagnostictestsand
proceduresmoresel ectively and prudently, asthereare
harmsto doi ng unnecessary testsand procedures.

(USA: JAMA Int Med, Aug 26, 2013)
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CANCER CONTROL

Hyperthyroidismand Thyroid Cancer Risk

Researchers form the Chi Mei Medical Center,
Tawan, haveeval uatedtherisk of thyroid cancer with
hyperthyroidism. The study included one million
individual sfrom Taiwan’ sNational Health Insurance
database. It wasfound that 17033 patientshad newly
diagnosed hyperthyroidism between 2000 and 2005.
Thesepatientswererecruiteda ongwithamatch cohort
of 34 066 patientswithout hyperthyroidism. Starting
fromindex date, al patientswerefollowedupfor 4years
toidentify thosewhodeveloped cancer. Duringthe4-
year follow-up, cancer was diagnosed in 1.23% of
patientswithhyperthyroidismand1.02%of themembers
of thecomparisoncohort. Regressionanaysisshowed
that patientswith hyperthyroidismwereat greater risk
of cancer incidence, especialy thyroidcancer,thanthe
comparisoncohort (HR: 1.213; 95%Cl : 1.022-1.440;
p<0.05andHR: 7.355; 95%ClI: 3.885-13.92; p<0.05,
respectively). After adjustingfor age, gender, diabetes
mellitus, hypertens on, hyperlipidemia, gout, geographic
region, and income, patients with hyperthyroidism
remainedat increasedrisk of thyroid cancer (adjusted
HR: 1.206; 95% Cl: 1.015-1.433and 6.803; 95%Cl:
3.584-12.91, respectively) (both p<0.05). Thelonger
the duration of hyperthyroidism, the greater the risk
of thyroidcancer. Thisstudy suggeststhat patientswith
hyperthyroidism are at increased risk of cancer,
especidly thyroidcancer.

(Exp Clin Endocrinol Diabetes, Jul 2013)
Thyroid Cancer and Relatives of Patients

Thefamilid riskof medullary thyroidcaranoma(MTC
alone or as part of multiple endocrine neoplasms,
MEN2A/MEN2B)issupposed tobehigh. Thescientists
from German Cancer Research Center, Germany and
Center for Primary Health Care Research, Lund
University, Sweden, conducted astudy toanswer open
guestions about the lifetime cumulative risk
of thyroid cancer (LCRTC at 0-79 years) among
relativesof M TC patientsby ageand sex. Inthisstudy,
acohort of 3217first-/second-degreerel atives(FDRY
SDRs) of 389 M TC patientsdiagnosedin 1958-2010in
the SwedishFamily-Cancer Databasewasfollowedfor
theincidenceof thyroid cancer. TheLCRTCinfemae

rel ativesof patientswithearly-onset MEN2B (diagnosis
age < 25 years) was 44-57%, representing 140-520
timesincreaseover theriskinthe r peerswithoutafamily
history of endocrinetumors(men: LCRTC=22-52%,
320-750times) depending onthe number of affected
FDRYSDRs. TheL CRTCinfemalerdlativesof patients
with late-onset MEN2B (diagnosisage >= 25 years)
wasabout 15-43% (men=24%). TheLCRTCamong
relatives of early-onset M TC-alone patients was 3-
20%. TheLCRTCamongrelativesof late-onsetM TC-
alone patients was 5-26%. The LCRTC in female
relatives of MEN2A patients was 16-63% (men =
52%). Therelativesof patientswithearly-onset MTC
exhibited a high tendency to develop early-
onset thyroid cancer. Simply avail abledataonthenumber
of FDRsand even SDRsaffectedwithMTCandtheir
ageat diagnos swerequiteinformativefor theestimation
of therisk of thyroid cancer in probands. In settings
wheregenetictestingisnotavailableor affordableforal,
evidence-based cumulative risks reported in this
nationwidestudy may help physicianstoidentify very
high-riskindividuas.

(Endocr Relat Cancer Sep 3, 2013)
Zealous Imaging and Low Risk Thyroid Cancer

New technologies, suchasultrasound, CT andMRI
scanning, candetect thyroid nodulesassmall as2mm,
and many of thesesmall nodul esarepapillary thyroid
cancers. Theseimagingtechniquesarefudlinganepidemic
indiagnosisand treatment of thyroid cancersthat are
unlikely toever progressto causesymptomsor death.
Thisexpandinggap betweenincidenceof thyroid cancer
and deaths suggests that low risk cancers are being
overdiagnosedandovertreated. Scientist, consider that
unnecessary thyroidectomy (thesurgical removal of all
or part of thethyroidgland) iscostly and carriesarisk of
complications, such aslow calcium levelsand nerve
injury. Usingradioactiveiodinein patientswithlowrisk
thyroid cancer has aso increased from one in 300
patientstotwoinfivepatientsbetween 1973and2006in
theUS, despiterecommendationsagainstusingit. They
suggest atermthat conveysfavorableprognosi sfor low
riskthyroid cancers(microPepillary Les onsof I ndolent
Course or microPLIC) and makes it easier to give
pati entsthechoiceof activesurveillanceoverimmediate
andoftenintensivetreatment. Andthey call for research
toidentify theappropriatecarefor these patients.

(Science Daily, Aug 27, 2013)
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INFOCUS

MOLECULAR DIAGNOSIS OF THYROID
CANCERS

Thyroidcanceristheleadingendocrinemalignancy
globally with ASR of 3.1 per 10°/ year and mortality
rateof 0.5 per 10% year. Well differentiatedthyroid
cancers (WDTC) are highly treatable and usually
curablebut recurrencesare common (20-30%) and
sometimestheserecurrencesareseeneveninthelow
risk group. Poorly differentiated thyroid carcinoma
(PDTC) andanaplasticthyroidcarcinoma(ATC) are
far lesscommon, moreaggressive, metastasizeearly
and are radioiodine refractory. Some WDTC also
exhibit radioiodinerefractorinessand poor outcome
Inmetastatic disease.

Casesof thyroid carcinomacommonly present as
solitary nodulediagnosedclinically or incidentally on
imaging for someother purpose. Thework up begins
withevauationof clinical history, physica examination,

followedby TSH and FT4 measurement. Patientswith
high TSH and low T4 are assessed by anti TPO Ab
estimation and those with low TSH and high T4 are
checked out for “ Autonomous Functioning Thyroid
Nodul€e” /toxicgoiter. Patientswithnormal TSH levels
andthosewithlow TSH but with toxic nodular goiter
undergo USG examinationtoidentify suspiciousnodule
(s) which are subjected to FNAC. Although FNAC
rendersaconcl usivediagnos sinapproximately 60%of
cases, alargeindeterminateand nondiagnosticgroup
remains without a working diagnosis resulting in
suboptimal planning and treatment. Is it possible to
improve the diagnosis in this group by using molecular
markers on the aspirated material? Moreover, isit
possi bletoexpl oit molecul ar signaturesto prognosticate,
identify radioi odinerefractorinessand useastarget for
precisiontherapy?

A gamut of molecular markershavebeenidentifiedin
thyroid carcinomain therecent past. Table 1 liststhe
geneticsignatureswhich can besearchedto establish
diagnos sanddrawimportantinformationaboutprognos's,
thus hel ping optimizetreatment in terms of extent of
surgery and useof radioi odineabl ation.

Table 1: PTC: Papillary Thyroid Carcinoma, FTC: Follicular Thyroid Carcinoma, FTA: Follicular

Thyroid Adenoma
S Molecular | Incidence-
No. | marker histological Characteristic imparted to the tumor Utility
type
1. Tall & columnar cell mrphology 1. BRAF mutation diagnostic of PTC
2. ETE common 2. Detectable on FNAC material
1 BRAF 45% - PTC 3. High stage at presentation 3. Indicates worse outcomes - consider enhanced
4. Higher rate of tumor recurrence extent to surgery and RIA upfront
5. Proclivity towardes dedifferentiation
1. Younger age at presentation 1. Diagnostic of PTC
2. Classic histology 2. Detectable on FNAC material
2. RET - PTC| 20% - PTC 3. Relation with radiation exposure 3. Consider more conservative approach
4. LN involvement common
1. The PTC harboring RAS mutationsare | 1. No definite utility on FNAC material
aways FVPTC 2. Some believe that detectionin FNAC material
15% - PTC 2. Nuclear features of these PTC are shall result in treatment for cancer asthe FTA
3 RAS 05% - FTA less distinct. with RAS mutation have proclivity for progression
25% - FTC 3. Presence of RAS mutation cannot to FTC
distinguish FTA from FTC 3. FVPTC more akin to FTC may show vascular
4. 11 will FTA with RAS mutation only metastasis. All FVPTC must be examined by
progress to FTC pathologist for extensive vascular embolization as
thisgroup amongst FVVPTC can havebad prognosis.
1. Younger age at presentation 1. Reasonable marker for FTC
2. Smaller tumor size 2. Surgical specimen shall beexamined with more
PAX8-Y |[35% - FTA 3. Solid / nested growth pattern sectionsin positive cases for determination of
4. PPAR Rare - FTA 4. More frequent vascular invasion capsular / vascular invasion - reduce false negative
diagnosis of FTC.
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BRAF mutation isthemostimportant of theseand
isnotedin40-45% of PTC. Of many BRAFmutations,
theonethat affectsthe PT Ciscaused by replacement of
thymidylateby adenylateat 1799(T1799A) position,
resultingintrandationtoglutamicacidinsteadof valineat
600" amino acid (V600E). This mutation is easy to
identify and FNAC material / needle wash can be
employedfor thispurpose. Even Romanowsky stained
smearscanbeusedwithadvantageof identifyingthecell
rich areas and extracting the DNA from only such
region(s) usngpinpoint DNA extractionkit (Zyme, CA,
USA). Thistechniqueof usngFNACsmearsfor ultrgpure
DNA extractionisshowninFiglabove.

Detectionof BRAFmutationinFNAC material shall
confirmthediagnos sof PTCandalow definitivesurgery
where diagnosis could not be accomplished by
morphological evaluation alone. Moreover, BRAF
mutationbeingaprognosticmarker of aggressvebehavior,
it will be reasonable to perform total thyroidectomy
evenwhenalobectomy iscons dered adequate. Same
argument canal sobestretchedto radioiodineabl ation.

It is also exciting to note that presence of BRAF
mutationmay providetheopportunity of usingtargeted

moleculesinadvanced PTC. Severd inhibitorsof BRAF
havebeen devel oped, including sorafenib, PL X4032,
RAF265, PLX4720, and XL281 with different
selectivity. Indeed, encouragingresultswiththeBRAF
inhibitors sorafenib and PLX4032 were recently
reportedinclinical trialswith malignant melanoma
which has a high prevalence of BRAF mutations.
These drugs showed marked inhibition of cell
proliferation, survival, motility, andinvasioninvivo
andinvitro. PLX4032, acompoundthat selectively
targets BRAF V600E, can effectively inhibit the
proliferationof PTCcell linesbearingBRAF mutation.

Severd of thekinaseinhibitorsof RAS-RAF pathway
have now been tested in Phase |l and Phasell| trials,
withmodestly encouragingresults. Additiona Phasel ||
tria swill beneededto conclusively show that trestment
benefit exceedsrisk.

RET-PTC Rearrangements: This rearrangement
congtitutively activatesreceptor tyrosinekinaseof RET
typeinfollicular cell, thusactivatingtheM APK pathway
andanuncontrolledproliferation. Atleast 13different
RET/PT Crearrangementshavebeendescribed but the
two frequent ones are RET/PTC1 and RET/PTCS.
Theserearrangementshavesofar beenidentifiedonlyin
thyroidcancer andalmostexclusively inPTC. Nostudy
sofar hasdemonstrated RET/PT Crearrangementsin
benign follicular adenomas, follicular or medullary
carcinomas. Of variousPT Chistol ogical variants, RET/
PTC1 rearrangement ismost frequently seenin PTC
withclasscmorphology. Itisrareinthefollicular variant
of PTC.RET/PTC1hasbeenreportedinthecribriform
variant, which is typically associated with familial
adenomatouspolyposis, intheHurthle-cell variant, and
inhyalinizingtrabecul ar adenoma, araretumor that can
bemorphologically smilartoPTC. Controversid data
havebeenreported ontherel ationship between RET/
PTC1 rearrangements and the PTC prognosis. RET/
PTC3 is usually associated with a more aggressive
phenotypeandinparticular withagreater tumor size, the
solid variant, and amore advanced stage at diagnosis
whichareall poor prognosticfactors.

RET-PTCrearrangementishighly specificfor PTC
andisseeninupto25%o0f thesetumors. Themethodol ogy
for detecting RET-PT CisdifficultandrequiresmRNA
for RT-PCR. Inasuspected casetheneedlewashor a
fractionof theaspiratehastobeimmediately processed
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toobtainmRNA. Difficultiesof technique, heterogeneity
of cellswiththisrearrangementandvariableexpression
of MRNA areproblemsthat still confront thistest and
therefore despite being of immense usefulnessin
confirmingthediagnosisof indeterminateaspirate, it
hasnot becomeapopular test.

ZD 6474 hasshownpromisingactivity inpreclinical
models against RET kinase, and its contemporary
inhibitionof vascul ar endothelial growthfactor and
epidermal growth factor pathwaysrendersitavery
attractivedrug for clinical trialsin thyroid cancer.
Small molecul etyrosinekinaseinhibitors,including
sorafenib, sunitinib, motesanib and vandetanib, which
havealready shown efficacy against other neoplastic
diseases, are being evaluated in clinical trials for
treatment of thyroid carcinomas with RET/PTC
rearrangements.

RAS Mutation

AmongtheRA Soncogenemutations, ahigher rate
of RAS mutationsis seenin malignant rather than
benignthyroidtumors. Theactivating mutationsin
RA Soncogenearerel ated tochromosomal andgenetic
instability thus predisposing follicular cellsto the
accumul ationof molecular abnormalities. RASmutations
areseeninapproximately 25%of follicular carcinomas
andalsoin5%of follicular adenomas. RA Smutations
are also observed in follicular variant of papillary
carcinoma. SinceRA Smutationsarenotedinfollicular
adenomas, theval ueof determining RASmutationto
makeadiagnosisof cancer onFNACmaterial islimited.
Itis, however, observedthat FTA withRA Smutation
has a chance of progression and deserves more
aggressivetreatment.

Whilenotargetedtherapy isavailablespecifically for
RA Smutanttumors, avariety of MAPKkinasepathway
inhibitorsarebeingstudiedinPhasell and |11 trials.

PAX8/PPARY

Thisfusionevent causesexpressionof apaired box-
8/peroxisomeproliferator-activated receptor-gamma
fusionprotein (PPFP). Thischimericproteinappears
non functional and thelossof wild PPARY enhances
proliferation, inhibitsapoptos sandinducesanchorage.
PAXS8 | PPARYfusion oncogene isdetectedinupto
70% of FTC casesand showsanegligiblepresencein

FTA, and has not been reported in papillary thyroid
carcinoma. As a biomarker, a PAX8 / PPARY
rearrangement isastrongindicator that thetumorisa
follicular carcinomawithanearly propensity for vascular
invasion. Besides RT PCR as a molecular method
of detection, PPARY antibodies are available for
immunocytochemistry and have been tried in many
researchstudies. Thereuseinnear futureoncytological
preparationfor confirmation of diagnosisof follicular
carcinomaisenvisaged.

Asof now PAX8/PPARY isnot amenableto any
formof targeted therapy.

RET Point mutations in Medullary Carcinomas

The RET proto-oncogene, located onchromosome
subband 10g11.2, encodesareceptor tyrosinekinase
expressed in tissues and tumors derived from neural
crest. Germline (present in every cell of the body)
mutationsin RET causemultipleendocrineneoplasia
type2A and2B (MEN 2), aninherited cancer syndrome
characterized by medullary thyroid carcinoma(MTC)
withother syndromiceffects. C634A and M918T are
thetwocommonmutationsseeninmost casesof MEN2A
andMENZ2B respectively. Thisknowledgehasallowed
mol ecul ar diagnosi sand presymptomatic DNA-based
testingtobecomepossible. RET testingisconsidered
thestandard of careinMEN 2familiesbecauseclinical
decisions are made based on theresults of such gene
testing. Somatic(inthetumor only) RET mutationshave
beenfoundinaproportionof sporadicMTCs.

Conclusion

Finding the above alluded mutationsin athyroid
nodul e providestrong indication for malignancy and
helpsto refine clinical management for asignificant
proportionof patientswithindeterminatecytology. The
literaturefromthelastfiveyearshasemphasized these
new aspects andisalteringthetrendsintheapproachto
thediagnosisof thyroidnodul es.

Many of these molecular markerswill also bethe
targetsfor precisionmedicineinadvanced caseswith
radioiodinerefractoriness.

(Dr Anurag Mehta, Director Laboratory Services;

RGCI & RC, Dr Neha Seth, Resident, Pathology;
RGCI & RC)
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ACTIVITIES OF RGCI&RC

Thyroid Cancer Symposium

A symposiumon‘ Differentiated Thyroid Cancer:
Beyond Primary and Conventional Management’ was
organized by RGCI& RCon31% August 2013 at Hotel
Crowne Plaza, Rohini, Delhi. Dr PS Choudhury,
Director Nuclear Medicine was the Organizing
Secretary. Thehal f-day symposiummainly focusedon
recurrent thyroid cancer and consisted of plenary
lectures, debatesand apanel discussion.

Thelecturesdeliberated uponthenuancesof surgery
inarecurrent setting, thecomplicationsexpected and
current conceptsof lymphnodedissectioninthisdisease
followedbytheutility of radioactiveiodineandimportance
of longtermfollow-upaspracticedinRGCI& RCand
compareditwiththeinternational data. Discussions
werevery interestingandinteractivethat it brought out

(Scientific Proceedings at Thyroid Cancer Symposium)

whereandwhento attempt revisionthyroidectomy or
ablation of anintact|obewith radioactiveiodine post
thyroidectomy and the optimum method of patient
preparationwithrecombinant TSH (rH-TSH). Quality
of lifeissueswhicharepertinenttoany formof trestment
werediscussedinconjunctionwithrH-TSH. Thelast
mostinteractivesessionconsisted of panel discussion
onafew challenging casesinrecurrent thyroid cancer
whichwaswell appreciated by theaudience. Inaddition
tothefaculty fromthelnstitutie, specialistsfromother
mgorinditutionsinthedity took activepartintheproceedings
(Dr PS Choudhury, Director Nuclear Medicine,
RGCI&RC)

Breast Cancer Symposium

A symposiumon* Current Trendsin BreastImaging”
was organized on Saturday, 21% September, 2013 by
Rajiv Gandhi Cancer Institute and Research Centre
(RGCI & RC) at Hotel Crown Plaza, Rohini, Delhi.

Rajiv Gani Cance
and Research Centre

A Unit of Indraprastha Cancer Society
Registered under “Societies Registration Act 18

Current trends in

(LtoR: MrDS Negi, CEO, RGCI&RC; Mr Rakesh Chopra, Chairman,
RGCI&RC; Dr AK Chaturvedi, Director, Radiology
& Organizing Chairman, Breast Imaging, RGCI&RC;
DrAK Dewan, Medical Director, RGCI&RC; Dr DC Doval, Director,
Medical Oncology & Research, RGCI&RC)

Themeetingstartedwiththetraditiona lamplighting
andwelcomeaddressby MrDSNegi, Chief Executive
Officer, RGCI&RC. The ‘Keynote address was
ddliveredby DrDCDoval, Director Medica Oncology,
RGCI&RC. Dr AK Chaturvedi, Chairman of the
Organizing Committee introduced the content and
purposeof themeetingtotheaudience. Diversetopics
related to breast imaging were discussed in depth.
However, thehighlight of themeetingwasdigital breast
tomosynthesisor threedimensional imagingwhichis
being consi deredagamechanger. Thisnew technology
isvery promising in detecting breast cancer, evenin
densebreasts. Itisaready availableat RGCI& RC and
involvesobta ningmulti pleimagesof eachbreast, smilar
toaCT scan. Sliceby diceinterpretationof breast tissue
hel psinamoreaccuratediagnosis. | nstead of oneimage
foreachbreast, therearemultipledicedimagesof each
breast which areanalyzed on amonitor resultingina
much higher sensitivity and specificity. Itisthe new
standardfor breast cancer screening.

Other topicsof interest wereadiscussiononfuture
of screenfilmtechnol ogy and relevance of screening
mammographyinindia A panel discussioninvolvingthe
breast surgeons, oncologists, pathologists and
radiologists was moderated by Dr A K Chaturvedi,
Director Radiology, withintenseaudienceparticipation.
Overall, themeetingwasagrand successand highlighted
the continuum of academic activities undertaken by
RGCI & RC.

(Dr AK Chaturvedi, Director Radiology, RGCI&RC)
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THE PINK RIBBON MEET

-An RGCI & RC Initiative
/' Event :

Annual Symposium for Breast Cancer Survivors

Venue :
Crystal Ballroom, Hotel Crowne Plaza, Rohini, Delhi

Schedule :
Saturday, 14" December 2013

Timing :
1:00 p.m. - 5:30 p.m.
(Meeting will be preceded by Lunch)

Team :
Dr. Kapil Kumar Dr. D. C. Doval Dr. S. K. Sharma
Dr. Sandeep Mehta Dr. Ullas Batra Dr. Anjali Kakria
Dr. Ashish Goel Dr. Kumardeep Dutta
Dr. S. Veda Padma Priya ‘

For registartion, please contact :

Ms. Neha Khera
+91-11- 4702 2423/
+91 9810065202
kdrkapil@yahoo.in

Sector-5, Rohini, Delhi-110 085 (INDIA), Ph.: +91-11- 4702 2222 / Fax: +91-11-2705 1037 / Web: www.rgcirc.org



