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SPECIAL FEATURE

ROLE OF SURGERY IN OVARIAN CANCER

I ntroduction

As per Delhi Cancer Registry 2006-07, ovarian
cancer i sthethird most common diagnosed cancer and
second leading cause of death among women. Since
thereisasyet no provenscreeningtest for thisdisease,
mostwomen presentwithadvanced diseaseat diagnoss.
A magjority of thesewomen have vague, non-specific
pelvic, abdomina andmenstrual symptoms.

Initial evaluation includesathorough history and
physical examination, imaging studi es, assessment of
tumour markers (CA-125), possible biopsies and
endoscopies. Chemotherapy hasanimportantroleinthe
treatment of thi sdi seaseintheneoadj uvant, adjuvantand
recurrent setting. However, forthemedically fit patient,
urgery hasanextremelyimportantroleinthemanagement
of ovariancancer for thediagnoss, primary therapy and
treatment of recurrent disease. Thisisespecially truefor
epithdlia ovariancancer(EOC), whichmay asoinclude
fallopian tube cancer and primary peritoneal cancer
whichhavethesamebehavioral pattern.

Surgica management of patientswithovariancancer
includesprimary cytoreduction, interval cytoreduction
and secondary cytoreduction. Primary cytoreduction
referstotheinitial surgical excisionof thetumour and
tumour involvedorgansprior tochemothergpy. According
totheGynaecol ogic Oncol ogy Group (GOG), optimal
surgical cytoreductionisdefinedasresidua tumour less
than 1cm. TheNational Cancer Institute, aswell asall
tertiary cancer centreshaveanimportantroleinproviding
thisquality of surgery, especially in advanced cases.
Optimal debulkingandremovingall grossdiseasehas
asobeenshowntoincreasesurviva . Each10% increase
in cytoreduction correlates with a 5.5% increase in
mediansurvival.

Interval cytoreductionisperformedon patientswho
havepreviously received neoadj uvant chemotherapy.
Secondary cytoreduction refers to the surgical
management of recurrent ovarian cancer, especialy
for patientswithlongdisease-freeinterva . Cytoreduction
and debulking are interchangeable terms and the
previously performed second look operation after
completionof primary therapy isnolonger considered

Adnexal mass on imaging

relevant. All theseproceduresshoul d beperformed by
aspecidisttrainedinovariancancer surgery.
StagingProcedure

Accuratesurgical stagingisparticularly important for
apparently early stage disease, i.e, woman with an
ovarian cancer that appears grossly confined to the
ovary. Approximately 25% to 30% of women with
apparent early stage disease will be upstaged upon
thoroughsurgical staging.

Thestaging procedureisnormally performedviaa
vertical incision extending abovetheumbilicusanda
thorough exploration is performed to assess the extent
of the disease. Peritoneal washings are obtained or
aciticfluidisremovedif present. All peritonea surfaces
andorgansarepa pated, includingthediaphragm, liver,
spleen, gall bladder, small and large intestine and
mesentery. Theretroperitoneumiscarefully eval uated
for enlarged andbulky nodes. Theomentumandadnexa
arecarefully inspectedfor any involvement, potential
sitesof bowel obstructionareeval uated, and addressed.
Masses apparently confined to the ovaries are
removed intact.

Once the amount and distribution of the diseaseis
delineated, adecisionismaderegardingthefeasibility of
optimal tumour debulking. Intheabsenceof grossextra
ovariandisease, multi pleperitoned biops esareobtained
alongwithapelvicand para-aorticlymphadenectomy.
Inatrial, 427 womenwithstagelll/ IV ovarian cancer
wererandomisedfor either systemiclymphadenectomy
or resection of bulky nodes. No statistical difference
in the 5-year overadl surviva rate (48.5% vs 47%
respectively) was noted. Systemic lymphadenectomy,
however, wasassociatedwithincreased progression-free
survival compared to the no lymphadenectomy arm;
31.2% vs 21.6%. Therefore, the recommendationisto
resect bulky tumor-involved nodes in advanced stage
ovariancancey.
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If thereissignificant diseaseinanareathat cannot be
resected, suchassma | bowel mesentery andlargevolume
disease at the digphragm or in therare casethat most of
thediseaseinvolvesthebowel or theother vital organs,
the surgeon must remember the Hippocratic oaths and
“first do no harm”, and it might be more prudent to
obtainatumor biopsy specimenandclosetheabdomen.

Primary Cytoreduction

Thecornerstoneof asuccessful ovarianlaparotomy
isoptimal debulkingwhereweleavebehind<1cmof
grossdisease. For advanced-stageovarian cancer, the
optimal cytoreductionratehasbeenshowntovary from
17%t087%. Inastudy of 102 patientswithstagell and
[l EOC, residual disease>1.5cmwasidentified asa
poor prognosticindicator. Hoskinset a a soreportedon
thesizeof residual diseaseandoveral surviva inpatients
withstagelll ovarian cancer. Patientswithsuboptimal
cytoreduction(>1cm) butwithsmaller diameterresdud
disease (<2 cm) ill had an increased overal survival
compared with those who had larger volume residual
disease(>2cm). For optimal cytoreduction, onemay have
toperformavariety of procedures, suchassplenectomy,
diaphragmstripping, partia hepaticor bladder or bowel
resection other than performing total abdominal
hysterectomy, bilateral sal pingo oophrectomy, pelvic
andparaaorticlymphadenectomy andomentectomy.

Althoughthe GOG definesoptimal cytoreductionas
residua diseaseof <1cm, datafrommorerecent studies
suggest that overall and progression-freesurvival are
improvedtoagreat extentwhenmaximal cytoreduction
isachievedandthishasledmany toadvocatefor complete
resectionwith theendgod of noresidua diseese. However,
maximal cytoreductionrequiresexpert surgica techniques
usually availableat atertiary carecentreasit isoften
associatedwithsignificant preoperativemorbidity. Along
withimprovedsurviva inpatientswithadvanceddisease,
surgery alsoimprovestheassoci ated symptoms, suchas
bloating, abdomina distens onor abdomind pain. Primary
cytoreductionisto befollowed by chemotherapy, the
effect of whichisenhanced by optimal debulking.

Computed Tomography (CT) scans have been
evduatedtodeterminetheir predictiveva ueinidentifying
unresectabledisease. TheCT findingswhichmay predict
unresectability include presence of an omental cake
extendingtothespleen, adiaphragm coated by tumour
extendingtoliver serosa, lesons>2cminthesuprarend
para-aorticlymphnodesand portahepatis, parenchymal

liver disease, pulmonary metastases and enlarged
pericardia lymph nodes. In short, extensive upper
abdominal diseasemakesoptimal cytoreductionsurgery
difficult asanalyzedinastudy by Brinton et al. Other
clinical model sprovethesamebut noneof themtookinto
account thesurgeonasanindependent predictivefactor
of surgical outcome.

Interval Debulking Surgery

Alsoknownasinterva cytoreductionsurgery, interval
debulking surgery is performed after afew courses of
neoadjuvant chemotherapy or inthemiddleof adjuvant
chemotherapy administered after less than optimal
primary tumor debul king. Peti ent age, poor performance
status, stage of disease, volume of ascites and serum
albuminlevel sareimportant determinantsinchoosing
whether patients should be treated with neoadjuvant
chemotherapy. Patients with massive ascites, large
bilateral pleural effusions, extensive retroperitoneal
lymphadenopathy, diseaseinvol ving theportahepati sor
bulky intraparenchymal liver diseasemay benefitfrom
neoadjuvant chemotherapy. If these patients have a
favourable response to chemotherapy and their
performanceandnutritiona statusimproves, they should
beconsideredforinterval debulking.

Preliminary datafrom an EORTC trial (protocol
55971), arandomised study of neoadjuvant chemo-
therapy followed by interval cytoreductionvsprimary
cytoreductioninstagelll/1V EOC patientssuggested
that both are comparable asthe overall survival rates
weresmilar, 30and 29 monthsrespectively. Inaddition,
the patients assigned to the neoadjuvant arm had
decreased mortality and morbidity. Onedisadvantage
with neoadjuvant chemotherapy is the potential for
devel opingchemores stance, whichinturnmakestumor
cellslessresponsivetochemotherapy followinginterval
debulkingsurgery.
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Secondary CytoreductiveSurgery

Some patients with recurrent ovarian cancer are
good candidatesfor secondary cytoreductionsurgery.
Dueto lack of largerandomisedtrials, conclusivedata
are limited regarding the benefits of secondary
cytoreductionsurgery. Patientswithalongdisease-free
interval, usually atleast 12 monthsafter compl etion of
chemotherapy, presenting with localised resectable
diseaserecurrenceonimaging, aregood candidatesfor
secondary cytoreduction surgery. Such patients are
presumedto havechemotherapy-responsivecancer and
itistheorizedthat asecond* optimal” debulking may
havethesameadvantageastheprimary surgery. Surgica
principlesfor secondary debulking arethesameasfor
primary cytoreductionsurgery. A subgroupof patientsmay
becandidatesfor tertiary debulkingbasedonsamecriteria

Surgeryfor Palliation

In some patients with recurrent ovarian cancer,
palliativesurgery canbeconsideredfor relief of small
and/or largebowel obstructionand pain. Such patients
areusually malnourished, debilitated and carry quitea
burden of chemo-refractory disease. The causes of
obstruction are often multifactorial and include
mechani cal blockage, densemesentericinfiltrationand
adhes ons. Possiblepalliativeproceduresincludebowel
resection, colostomy or intestinal bypass. Even with
palliative methods to remove obstruction, the re-
obstruction rate is 10% to 50%. Despite this data, a
certain subset of patientswill benefit from palliative
surgery. Jong et al specifiedthefactorsassociatedwith
successful palliationastheabsenceof thefollowing: >3
litersof ascites, multifocal obstruction, pal pablebulky
tumors, and preoperativeweightloss>9kg. Inpatients
who are not surgical candidates, percutaneous
gastrostomy, hydration and hospice should be

g s
Krukenburg tumor

considered. Also in patients with large krukenburg
tumorspaliativesurgery isindicated.
Minimally InvasiveSurgery

Laparoscopy may be used in the diagnosis and
staging of very early diseaseinyoung patientsortohave
a histopathological diagnosis in advanced stage
disease. Roleof minimaly invasvesurgeryisparticularly
importantincaseof incidental findingof ovariancancer
during prophylactic oophrectomy. For patientswith
apparent early stagediseaseand/ or good-risk tumors,
such as malignant germ cell tumors, low malignant
potential lesion, early stageinvasiveepithelia tumorsor
sex cordstromal tumors, afertility sparingsurgery canbe
done. Unilateral sal pingo oophrectomy, preservingthe
uterus and contralateral ovary can be considered.
However,acomprehensivesurgical stagingshouldstill
beperformedtoruleout occult higher stagedisease.

Primary invasivemucinoustumorsof theovary are
uncommon, sotheupper andlower gastrointestinal tract
should be carefully evaluated to rule out an occult
gastrointestinal primary with ovarian metastases.
Appendectomy should be performedinall mucinous
tumors and considered in all patients with epithelial
malignanci essuspiciousfor involvement of theappendix
by metastases. Inaretrospectiveseriesof 339 patients
whounderwent fertility sparingsurgery by L acttaet al,
only 2% progressedtoinvasivecarcinoma. Althoughthe
recurrencerateafter fertility sparing surgery was18.5%
vs4.6%after non-fertility sparing surgery, all but one
woman with recurrence of borderline tumor or
progressiontocarcinomawascured. Inastudy by Park
etal, 59womenwithstages| A-ICunderwent fertility
sparingsurgery andtherewerenorecurrencesinwomen
whosediseasewasgrade 1 or 2. Womenwithgrade 3
or higher stage disease had a significantly higher
recurrencerateandlower survival.

Conclusion

Despitethesignificant advancesin chemotherapy
and biologictherapy,surgeryisaveryimportantmodality
for diagnosis, staging, and primary tumor debulkingin
ovariancancer. However, despitethebenefitsof surgery,
thespecifichiology of apatient’ sdiseaseiscentral toher
responseto chemotherapy, durationof remissionand
ultimatesurvivd.

(Dr Rupinder Sekhon, S Consultant; Dr Amita Mishra,
S Resident; Dr Sudhir Rawal, Director Surgical
Oncology & Chief Dept of Genito-Uro Oncology)
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GUEST ARTICLE

TARGETEDTHERAPY INOVARIANCANCER
Abstract

Management of advanced ovarian cancer continues
toremainatherapeuticchallenge. Despiteaggressive
surgical debulkingand platinum-based chemotherapy,
many patientsultimately rel gpseanddieof their disease.
Thelast decadehasseentheemergenceof anumber of
targeted therapies and trials have been conducted to
look for new ways to improve outcomes in ovarian
cancer. Themost promising of thesetherapi esat present
is Bevacizumab which have shown improvement in
progression-freesurvival inrecently conducted Phase
[11 trials. Maintenance therapy with Bevacizumabis
likely tobethenew trendinthemanagement of ovarian
cancer. Thecomingyearswill revea thepotentia roleof
many other targetedtherapies.

Introduction

Ovarian cancer is second common gynecologic
malignancy inIndia. Approximately three-fourthsof
patientshaveadvanced disease (FIGO stagell1-1V) at
presentation. Five-year surviva ratesvary from90%for
stage| to 20-30% for women with advanced disease.
Primary debulking surgery (with aim of optimum
debulking) followed by six cycles of paclitaxel and
carboplatin based chemotherapy hasbeenthestandard
of care for the past 15 years'. Despite initia good
responsein most patients, rel apseafter treatment free
interval of 12-18 months is common. Treatment of

pati entswhore gpseiscategori zedbasedontheir platinum
freeinterval; patientswho recur >6 months after last
treastment arecategori zed aspl atinum-sensitivecompared
tothosewhosediseaserel apseswithin 6 monthsof | ast
treatment and are termed as platinum-resistant. Few
patientswhonever achievedisease-freestatusaretermed
as having platinum refractory disease. Patientswith
platinumsensitiverel apsearetraditionally treatedwith
paclitaxel plusplatinumbasaedthergpy. Platinumresstant
cases, ontheother hand, aretreated withnon platinum
based regimens, including oral etoposide (VP-16),
gemcitabine, weekly paclitaxel , topotecan, and pegyl ated
liposomal doxorubicin. However, clinical responseto
second-line therapy continues to be short lived and
resultsinonly margina improvementsinprogressionfree
andoverall survival?. Inresponsetothischallenge, the
ideaof overcomingres stant diseasewithtargetedtherapy
has cometo the forefront of investigation in ovarian
cancer therapy since the last decade. A number of
potential pathways and targets have been identified
(Tablel). Someof theseapproachesarecurrently being
testedinclinicinPhasel/11/111 tridls. Thesearebriefly
discussedbelow.
Epidermal Growth Factor Receptors

Epidermd growthfactor receptor (EGFR)isatyrosne
kinase(TK) receptor of theErbB family (ErbB 1-4). The
activation of EGFR pathway is known to increase
proliferation, angiogenesis, and decrease apoptosis.
Severa stretegies that target the EGFR include
monod ond antibodiesandtyrosnekinase(TK)inhibitors.
EGFRisoverexpressedin 70% of ovariancancersand
Is associated with advanced disease at presentation,

Tablel: Potential Pathways Tar getsin Ovarian Cancer

Pathways/M echanism Class

Molecule

Monoclonal antibodies
VEGF receptor inhibit or

Angiogenesis

Bevacizumab: Humanized recombinant monoclonal antibody to the VEGF ligand
Cediranib (AZD 21 71): Inhibitor of VEGFR2, 1 & c-kit

Pazopanib: Inhibitor of VEGFR1, 2, 3 & PDGFR

Sunitinib: Inhibitor of VEGFR1, 2, 3 & PDGFR

Sunitinib: Inhibitor of VEGFR1, 2, 3 & PDGFR

AMG 706: Inhibitor of VEGFR 1, 2, 3, PDGFR

Sorafenib: Inhibitor of VEGFR, PDGFR, FIt3, C-kit

Folate Receptor Inhibitors

Poly -ADP-Ribose
Polymerase (PARP)
Inhibitors

Aurora Kinase Inhibitors

Monoclonal antibody to
folatereceptor-a

small molecule in
BRCA mutation carriers

VEGF Trap Afibercept: Fusion protein
Epidermal Growth Factor Monocional antibodies Trastuzumab, Pertuzumab, EMF 7200
Receptor Inhibitors TK inhibitors Gefitinib, Erlotinib, Lapatinib, Cl-1033
PDFG Inhibitors PDGF receptor Imatinib mesylate, Sorafenib, Sunitinib, Dasatinib, 3G3, CDP860, BIBF1120

Farletuzumab (MORab-003), EC 145

Olaparib (AZD 2281, KU-0059436), AGO 146999, ABT 888, BS1-201, INO-1001,
MK-4827

MK-0457

Hedgehog Pathway
Inhibitors

GDC-0449

m-TOR Inhibitors

P13K/AKT/mTOR

Temsirolimus

VEGF-vascular endothelial growth factor, TK-tyrosine kinase, PDGF-platelet derived growth factor

6




CANCER NEWS

AUGUST 2011

poor prognosisand chemoresistance®. TK inhibitors-
Gefitiniband Erlotinib have shownresponseratesof
3% and 6% respectively in recurrent or refractory
EOC*®. In the same setting, monoclona Antibodies
(Pertuzumab and Trastuzumab) al so had responserate
of 4% and 7%, respectively®’. In a GOG 160/170
seriescomparingvariousnovel molecules, eg, Gefitinib,
Imatinib, Lapatinib, Sorafenib, Trastuzumab and
Vorinostat did not meet the desired response rate of
minimum 10%al ongwithaprogression-free-survival
(PFS) >6monthsof minimum 15%. Only Bevacizumab
stood out witharesponserateof 22%a ongwithaPFS
> 6 months of 40% &°.
AngiogenesisTar geted Ther apy
Angiogenesisinvolvessproutingof new bloodvessals,
changesinpermeability andvasodilation, lossof pericyte
or endothelial cell adhesion and the incorporation of
progenitor cells derived from the bone marrow.
Antiangiogenictherapiesinhibitnew bloodvessd growth,
induceendothelia cell gpoptoss, block theincorporation
of haematopoi eticand endothelial progenitor cellsinto
new blood vessels, and normalize the vasculature®.
Theseeffectsaremediated by the binding of vascular
endothelid growthfactor (VEGF) totheV EGFreceptors
(VEGFR), inhibiting TK receptor activation and
downstream molecules, or occluding fragile tumour
vasculatureby vascular disrupting agents®. Duetoits
central roleintumour angiogenesis,theVEGHVEGFR
axis has been identified as a prime target in novel
anticancer drug devel opment. Theimportance of the

V EGF pathway inascitesformationhasbeenshownin
preclinical modelst.

Bevacizumabisamonoclond antibody directedagainst
VEGF-A. Improvedsurvival withthisagent hasbeen
shownincolorectal*?, breast'®, andnonsmall cell lung
cancer'4, Initial trialsin recurrent ovarian cancer or
primary peritoneal carcinomarevealeda 21%oclinical
responseratewith40% experiencingat | east 6 months
PFS. Themedian PFSwas4.7 monthsandthemedian
overall survival was17 months®. Inplatinum-resi stant
setting, Cannidtraeta performedaPhasel | trid of single
agent Bevacizumab®™. AsopposedtotheGOGtrid, this
study was closed early dueto serious adverse events
(41%) withgastrointestinal (Gl) perforationsin 11% (5/
44). The study did show a 16% response rate and a
mediandurableresponseof 12weeks®. Toxiceventsthat
weres milar betweenthesetwotrid sincluded hypertenson
andvascularthrombos . Garciaetd, inaPhasel | Sudy,
used Bevacizumab and low-dose metronomic oral
cyclophosphamide for recurrent EOC and showed a
responserate of 28% with a6-month PFS of 28%°.

Recently, threePhasel | trial shavebeen compl eted;
these are summarized in Table 2. Bevacizumab in
combinationwith standard chemotherapy followed by
Bevacizumabmaintenencehasshownsurvivd advantage.
Initial resultsof theGOG 218trial showedthat frontline
treatmentwithchemotherapy (Paclitaxel + Carboplatin)
plusconcurrentand mai ntenanceBevaci zumab prolongs
PFS. Grade> 3 Gl perforation, hemorrhageor fistula
was seen in up to 2.6% patients'’. In ICON 7 trial-

Table2: Phaselll Trialsof Bevacizumab in Epithelial Ovarian Cancer

Trial Arm Regimen Maintenance Platinum Results
(Ref.) Sensitivity
R1 Pacli-Carbo (AUC 6) x cycles Placebo First line Relative to R1, hazard of
GOG 218 Placebo, Cycle 2-6, 3wk first progression or death
N = 1873 3wk Cycle 7-22 for R2 was 0.908 (95%)
RZ Pacli-Carbo (AUCT 6) X 6 cycles Placebo C1: 9.795-1.04, p = 0.16)
Bevacizumab 15 mg/kg, Cycle 2-6, q3wk 3wk and for R3 was 0.717
Cycle 7-22 (95% CI: 0.625-0.824,
R3 C Pacli-Carbo (AUC 6) X 6 cycles Bevacizumab 15 mg/kg p<0.0001)
Bevacizumab 15 mg/kg, Cycle 2-6, 3wk g3wk
Cycle 7-22
ICON 7 A Carboplatin AUC 6 Observation First line Subgroup analysis of
N=1528 Paclitaxel 175 mg/m2 poor prognosis patients:
B Carboplatin AUC 6 Bevacizumab 79 Arm B), HR=0.64,
Paclitaxel 175mg/m2 7.5 mg/kg q3wk 95% C1=0.48 to 0.85,
Bevacizumab 7.5 mg/kg 12 cycles p=0.0022
g3wk x 6 cycles
OCEANS A Gemcitabine 1 gm/m2 day 1 & 8, Placebo g3wk till Platinum Median PFS
N=484 Carboplatin (AUC 4) day 1 progressive dis. or toxicity | sensitive (Arm A vs B):
Bevacizumab 15 mg/kg, day 1 g3wk x 6 recurrence 8.4 vs 12.4 months
cycles HR=0.484
B Gemcitabine 1 gm/m2 day 1 & 8, Bevacizumab P<0.0001
Carboplatin (AUC 4) d 1 15 mg/kg g3wk till PD or
Bevacizumab 15 mg/kg day 1 toxicity
3wk x 6 cycles
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chemotherapy (Paclitaxel + Carbopl atin) plusconcurrent
andmai ntenanceBevacizumabshowedanoveral trend
forimprovementinoverd| surviva (OS)fromBevacizumeb
with a larger benefit in poor prognosispatients®®. In
platinum sengtive relapse setting, initial resultsof the
OCEANS trid have shown benefit of Bevacizumab
maintenance after a combination of Gemcitabine,
Carboplatin and Bevacizumab; PFSwas 12.4 months
comparedto8.4monthsin placebo maintenancearm®.

VEGF Trap is afusion protein consisting of the
extracellular domainsof humanVEGF-1and-2. This
proteinbindsto VEGF-A and placental growthfactor.
Tew and colleagues reported on a Phase Il study
evaluating patientswithrecurrent, platinum-resi stant
ovarian cancer. This study yielded an 11% partial
response, withgrade3/4toxicitiesincludinghypertension,
proteinuria, encephal opathy, andrenal failure®.
PARP Inhibition

Poly (ADP-ribose) polymerase (PARP) is a key
enzymeinvolvedinthesurveillanceand mai ntenance
of genomicintegrity?. It functionsboth asamol ecular
sensor of DNA damage(resultingfrominterruption of
thesugar-phosphatebackboneor frombaseinjury) and
following its detection, efficiently recruits partner
proteinsto repair damage by the single-strand break
repair (SSBR) andbaseexcisionrepair (BER) pathways.
PARPIinhibition resultsintheaccumulation of DNA
single-strand breakswhich convertinto DNA double-
strand breaks (DSBs). In normal cells, DSBs are
effectively repaired. However, tumor cells that are
deficientinthetumor suppressor BRCA1andBRCA2
proteins, (important for efficient repair of DSBs by
homol ogousrecombinationrepair) usedternativeDNA
repair pathways, such as base excision repar to
compensate for nonfunctional homologous
recombination. PARPinhibitorsmay selectively kil
tumor cells, exploitingtheconcept of syntheticlethality
by combiningbaseexcisonrepairinhibitionwithdefective
homol ogousrecombinationDNA repair pathway?.

Olaparibisanora small-molecular PARPinhibitor.
Preclinical sudiesconfirmedthat BRCA-deficientcells
wereupto 1000-foldmoresensitivethanwild-typecells
toPARPInhibition?. Inphasel trids, olaparibwaswel |
tolerated, andtherewereno obviousdifferencesinthe
pattern of toxicities between BRCA and non-BRCA
patients. Most recently, Jonathan et al presented dataof
arandomized, doubleblind, placebo controlled study
duringtheAmericanSociety of Clinica Oncology meeting

2011. Twohundredsixty fivepatientshad received at
least two previous platinum based chemotherapy
regimens. Patientswho had achieved completeor partial
responsetolast platinum based therapy wereassignedto
receive400mg of olaparibtwicedaily or placebountil
evidenceof diseaseprogression. PFSwasimproved by
3.6 monthsintheolaparib group comparedto placebo
(HRO0.35, p<0.00001). Patients, bothBRCA mutated
andthosewithsporadicovariancancer, benefited. Overal
survival datais not yet mature. The most common
adverse eventsassoci ated with ol aparib compared to
placeboincluded nausea(68%vs35%), fatigue(40%vs
37%), andvomiting (31%Vvs14%); most of thesewere
mildto moderate. Grade 3-4 toxicitieswere—fatigue
(7%), andanemia(5%), and 2% of patientsdiscontinued
olaparibtherapy dueto adverseevents?.
FolateReceptor Alphalnhibitor

Folatereceptor a pha(FRA) isover-expressedinthe
majority of EOC but islargely absent from normal
tissue. Farletuzumab (M ORADb-003) isa humanized
monoclonal antibody (MAD) to FRA and has been
shown to suppress tumor growth in vivo of FRA-
express ngtumorsinrodent xenograft models.A Phase
| trial of Farletuzumab in platinum resistant relapse
showed nodose limitingtoxicity or significant related
adverseevents®®. A Phasell trial inplatinumsensitive
rel apseovarian cancer compared outcomeof patients
without symptoms(+ measurabledi sease) butwithonly
CA-125 elevation and who received single agent
Farletuzumabuntil progress ontothosewithsymptomeatic
relapseor progressionrecei ving Paclitaxel/Carboplatin
and Farletuzumab. Subjectswith complete or partial
regponse recel veds ngleagent Farletuzumabmaintenance
therapy. In subjects receiving Farletuzumab with
Peaclitaxdl/Carboplatin, CA-125wasnormaizedin100%
of subjects completing 6 cycles. RECIST scores
improvedinpardld. 3/8eva uable subjectshaveachieved
asecondremission longer than the first?*. Currently, a
multicentric Phaselll trial isunder going in relapse
settinginwhich post-chemotherapy maintenancewith
Farletuzumabintwodifferent dosesisbeingcompared
toplacebomaintenance.
Conclusion

Recent understanding of the molecular biology of
epithelial ovarian cancer hasled to identification of
potential molecular targets. Many novel agentshave
beendevel opedwhicharecurrently beingtestedinthe
clinic. Bevacizumab-angiogenesisinhibitor hasshown




CANCER NEWS

AUGUST 2011

promise as maintenance therapy, both in upfront
treatment aswell asinthesetting of recurrent disease.
Theactivity of PARPinhibitorsin BRCA associated
ovarian cancer further supports the importance of
screening patientsfor potential BRCA associated disease
and offering mutational testing when appropriate.
Treatment targeted to specific subgroups of patients
based on robust predictive biomarkersislikely to be
areaof activeresearchinfuturestudies®.
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PERSPECTIVE

MOLECULAR GENETICS OF OVARIAN
EPITHELIAL CARCINOMAS

I ntroduction

Ovarian carcinogenesis is a complex, multistep
polychromosomal process. Each histol ogi c subtypeof
ovariancancer ischaracterized by distinct histogenetic
signaturesand auniquecomplement of chromosomal
abnormalities. Dysregulation of cell cyclecontrol, in
particular G1-S-phase trangition, is implicated in the
pathogenes sof most human cancers, including ovarian
epithelia cancers (OEC). However, the prognostic
sgnificanceof aberrant cdll cyclegeneexpressoninOEC
remainsmogtly unclear. Hopefully, abetter understanding
of themol ecular mechanismsunderlyingthetumorigenic
processof ovariancarcinomawill leedtoearlier diagnos's,
novel therapi esand ultimately better outcomes.

OEC, the most common ovarian malignancy, isa
heterogeneousdiseasewith several histologicsubtypes
that show characteristiccytogeneti cfeatures, molecul ar
signatures, oncol ogicsignaling pathways, andclinical-
biologic behavior. Based on light microscopy and
mol ecular genetics, ovariancarcinomaissubdividedinto
atleastfivemainsubtypeswhich, indescendingorder of
frequency, arehigh-gradeserouscarcinomas(HGSC),
clear cell carcinomas(CCC), endometrioid carcinomas
(EC), mucinouscarcinomas(MC) andlow-gradeserous
carcinomas (LGSC). Clear cell, endometrioid, low-
gradeserous, andmucinousovariancarcinomastypicaly
present asindolentlow-grade neoplasms|typel tumors).
HGSC|typell tumors] differsfromtypel tumorsboth
foritsaggressivenatureand becauseit harborsunique
geneticalterations. SomaticmutationsinK-ras, BRAF,
erb-B2, PTEN, CTNNBL, and PIK3CA characterize
typel tumorsand in TP53andtheDNA -damagerepair
genesBRCAL1 and BRCA2inHGSC.

SerousCar cinomas

Serouscarcinomasaccount for 60% of theovarian
malignancies. Owingtothestark differencesintumor
phenotypeandgeneticaberrations, ithasbeenrecognised
that L GSCandHGSCarefundamentd |y differenttumor
types. Becauseof their frequent association withcortica
inclusioncystsor low-gradeprecursor lesions(borderline
tumors) intheovariancortex, LGSC|[typel tumors| are

thought to devel op from ovarian surface epithelial
(OSE) cells. Incontrast, HGSCsare not associated
with serous borderline tumors and recent studies
suggest that >50% HGSC likely arisefromfallopian
tubeepithelium, specially thefallopiantubesecretory
epithelial cdll (FTSEC). Femal espredisposedtoHGSC
(harboring inherited BRCA1/2 mutations) contain
putative serous carcinoma precursor lesions, termed
p53signature, intheFT SECsat thefimbriatedend. The
precursor ‘ p53signature’ , isdefined as>12 consecutive
FTSECsthat appear morphologically benignin H& E-
stained sections but exhibit intense nuclear p53
immunostaining. Many p53 signaturesshareidentical
somatic TP53 mutationswith coexisting seroustubal
intragpithelial carcinomasand HGSCs, suggestingthat
all threeentitieshaveacommonorigin.

(Illustration of stepwise progression of normal
fallopian tube epithelium to invasive serous carcinoma:
DNA damage — p53 mutation — clonal expansion
of normal looking FT cells (‘p53 signature’) —,
further genetic hits — proliferative capacity —
tubal intraepithelial carcinoma—, progress to serous

carcinoma and/or exfoliation to ovarian surface)

High-Grade Serous Carcinomas (HGSC): HGSCs
constitute90% of all serouscarcinomas. M ost BRCA-
related hereditary ovarian cancers (57%—-100%) are
HGSCs. In contrast to LGSCs, these tumors show
morethan3-foldvariationinnuclear sze. MostHGSCs
haveabnormalitiesof BRCAlor BRCA2 (germlineor
somatic mutation or, inthe case of BRCA1, promoter
methylationandlossof expression) and TP53(mutation
or deletion). These changes occur early during
oncogenesisandresultinlossof ability torepair DNA
doublestrand breaks, whichinturnleadtochromosomal
instability. Serousovarian carcinomasarecharacterized
by highproliferativeactivity (Pl Ki-67=30.0+/-0.3%),
TP53 and p16 overexpression and low expression of
p21. Thefrequency of TP53 mutation in early-stage
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ovariancarcinomasof seroushistology iscomparableto
that reported for advanced-stage tumors, and it is
therefore likely to occur early in the progression of
serouscarcinoma.

Low-Grade Serous Carcinomas (LGSC): LGSCs
areuncommonandaccount for lessthan 5% of all cases
of ovariancarcinoma. Theuniformity of thenucl el isthe
principal criterionfor distinguishing between L GSCand
HGSC, with lessthan 3-fold variability. LGSCs are
characterized by frequent mutationsof K-ras, BRAF,
anderb-B2(HER-2) genes. K-rasand BRAF mutations
arefoundin60% of serousborderlineovariantumors
(BOTs) and 68% of LGSCs. In addition, coexisting
benignandborderlineepitheliaarefrequently seenin
patientswithLGSC. Thus, LGSCsmostlikely ariseby
meansof anadenoma—borderlinecarcinomaprogresson
characterized by dterationsintheRAS-RAF pathway.
PAX2, a member of the paired-box gene family, is
preferentially expressedinserousBOTsand L GSCs,
possibly indicating acell lineagefrom the secondary
muillerian system. PAX2 positivity isalsolinked to
platinum chemoresistance; the development of
therapies that target PAX2 may be useful in the
treatment of LGSCs.

Endometroid Carcinoma

Endometrioidcarcinomaisthesecondmost common
ovarian cancer (10%—20% of cases). Endometrioid
carcinomasaffect peri- or post-menopausal women and
arefrequently associatedwithendometriosis, withupto
42% beingassociatedwithipsilatera pelvicor ovarian
endometriosis. Concurrent endometrial carcinomais
seen in up to 15%—20% of patients. Endometrioid
carcinomas are characterized by specific genetic
mutations; CTNNB1 mutations(38%—50% of cases),
PTEN mutations(20%), and microsatel liteinstability
(up to 19%) arecommonly seen. A low incidence of
TP53 accumulation, a high incidence of c-myc
overexpression(70%) andalow medianKi-67 labeling
index is observed in endometroid phenotypes.
MutationsinvolvingtheCTNNB1and PTEN genesand
microsatellite instability are commonly seenin low-
gradeearly-stageendometrioidcarcinomasthat originate
in a stepwise fashion from borderline tumors or
endometriosis, with aresultant excellent prognosis.
Overexpressonor mutationof TPS3isseenexclusively
in patients with de novo development of high-grade
endometrioidcarcinomaswithapoor prognosis.

Clear Cdll Carcinoma

Clear Cell Carcinomas(CCCs) constitutelessthan
10% of all OECs. CCC hasthe strongest association
withpre-existing ovarianendometriosis(49%of cases).
Activationof thePI 3K/AKT pathway anditsdownstream
pathways with concomitant inactivation of tumor
suppressor genes, suchasPTEN andmTORhavebeen
observed in endometriosis as well as CCCs and
endometrioidcarcinomasassociatedwithendometrioss.
MutationsinvolvingthePIK3CAgeneleadtoactivation
of thePI3K/AKT pathway, resultinginimproved cell
surviva andinvasi on. Hepatocytenucl ear factor (HNF)—
1bisahomeobox transcriptionfactor that playsamajor
role in embryologic organogenesis involving the
derivativesof meso- or metanephros. Small molecule
inhibitorsthat target thePI3K/AKT pathway arebeing
developedandtestedinclinical trias; they may play a
greater rolein the management of advanced-stage or
recurrent ovarian CCC, oneof themost | ethal subtypes
of ovarian cancer. Recent studieshavefound that the
HNF gene is upregulated in reactive or atypical
endometriosis as well as in CCCs associated with
endometrioss. CCCreved suchtrendsaslow expresson
of both TP53and cyclin A andsignificantly increased
expressionof bothp21andcyclinEcomparedwiththe
other histol ogicsubtypes.

M ucinousCar cinoma

M ucinouscarcinomaof theovary accountsfor 7%to
14%of dl primary OECs. Digtinctionof primary ovarian
epithelial tumorsfrom metastati cadenocarcinomasis
chdlengingfortumorsexhibitingmucinous endometrioid,
or mixedendometrioid/mucinousdifferentiation. Large
size(>13cm)andunilaterality arefeaturessuggestive
of aprimary M C,whilemetastasesaretypica ly smaler
and bilateral. Mucinous ovarian tumors are often
heterogeneous. Benign appearing, borderline, non-
invasivecarcinomaandinvasivepatternsmay coexist
within an individual neoplasm. KRAS mutations are
COMMON iN mucinous ovarian carcinomasand arean
early eventinmucinoustumorigenesis. Thesecharacteridic
mutationsareincreasingly foundintumorsthat progress
accordingtotheadenoma-carcinomasequence, including
55.7% of mucinouscystadenomas, 73% of borderline
tumors, and 85% of mucinouscarcinomas. HER-2is
amplifiedin15-20%of ovarian carcinomasof mucinous
type. Anti-HER-2therapy may beeffectivein patients
withtumorsassociatedwithgeneamplification. Cervica
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adenocarcinomas metastaticto ovary arepositivefor
HPV andshow strongdiffusepositivity forpl6.Mucinous
andendometrioidcarcinomasarelargely characterized
by pl6 downregulation and the gene promoter
hypermethylation. Lack of p16 is associated with
TP53wt (wildtype) andistypical of mucinousand
endometrioidtumors.

Transtional Cdl Carcinoma

Ovarian transitional cell carcinoma (TCC) is a
malignant ovariantumor whosehistopathol ogicfestures
aresmilartothoseof other typesof TCC. However,the
immunophenotypeof ovarian TCCisreminiscent of that
of OEC. TCCsaccount for 6% of all ovarian cancers.
Ovarian TCCsareusually positivefor HNF-1b. The
specificcytogeneti cfeaturesand oncol ogi c pathwaysof
ovarian TCCshavenotyet beenclarified.

Conclusion

Elucidation of thepathogenesi sof serouscarcinoma
isimportantinthat it may clarify animportant aspect of
responsetochemotherapy. L GSCisnot asresponsive
to conventional (taxane-based and platinum-based)
chemotherapy as HGSC. PAX2, PI3K/ AKT
pathway, CTNNB1and PTEN geneshave emerged
astargetsfor novel therapy. The understanding of
tumorigenesisinL GSC and mucinouscarcinomasand
cdl of origininHGSC, differentiatingovarianmucinous
carcinomafrom metastatic cervical adenocarcinoma
hasalso beenfacilitated by the study of underlying
molecular mechanisms.

(Dr Damandeep Kaur, & Resident; Dr Anurag Mehta,
Director Laboratory Services)

f ROBOTIC SURGERY AT RGCI&RC b

Rajiv Gandhi Cancer Institute& Research Centre
(RGCI& RC) hasstarted Robotic Surgical Services
inthefieldof oncology sinceFebruary 2011. Thefirst
Robotic Radical Prostatectomy was done by Dr
Sudhir Rawad, Director, Surgica Oncology and Chief
of Genito-UroOncology on 28" February 2011and
since then various surgeries like Radical
Prostatectomy, Radical Cystectomy, Radical
Hysterectomy, Radical Nephrectomy andVEIL have
been performed for cacinomaof prostate, urinary
bladder, cervix, uterus, kidney and penisrespectively.
Robotic Surgery gives the advantage of smaller
\incision, lesspainandearly recoverytothepatienty

GLOBE SCAN

Ovarian Cancer Survival in UK

Ovarian cancer isthefifth most common cancerin
women inthe UK. Survival from ovarian cancer has
amost doubled over thelast 30years, accordingtonew
figuresfromCancer ResearchUK. Theoverdl five-year
survival ratefor early ovarian cancer hasincreasedfrom
21% inthe early 1970sto 41% today. Based on data
fromtheEast of England Cancer Registry, survival rates
forwomendiagnosedwithstagel Il ovariancancer, the
maj ority (45%) of womentill lagbehindwithjust over
20%survivingfiveyearsandthisfallstolessthan 6% of
womenwithstagelV disease. Theselatest figuresshow
thatimprovementintreatment aremakingadifferencein
hel pingmorewomensurvivingovariancancer, particularly
thosewhoarediagnosed earlier. Totackletheissueof
latediagnosis, apivotal trial of ovariancancer screening
isongoingto detect thediseaseearlier and savemany
morelives. Moreover, new treatmentsinthepipeline
could hel pkeepthediseaseunder control for longer.

(UK: Cancer Research UK, Mar 9, 2011)
ProgressAgainst Ovarian Cancer

New treatment optionshavel edto steady progress
against ovariancancer. Nationa ComprehensiveCancer
Network (NCCN) Ovarian Cancer Guidelines have
added anew treatment option-dose-dense paclitaxel -
forthefirstlinetreatment of stagell, 11 or 1V epithelia
ovarian cancer. InaPhaselll open label randomized
controlled trial, researchers have reported that dose-
dense paclitaxel once a week in combination with
carboplatinevery 3weeks for advanced ovarian cancer
resultedinasignificant survival advantage. Thecurrent
guidelinesemphas zethat intraperitoneal chemotherapy
(IP) should beusedinstagelll patientsandthat | Pcan
also beused in optimally debulked (tumor no greater
than 1cm) stagel | patients. |Pregimeisvery toxic, soit
shouldbedoneinacentrethat hasexperiencewiththis
regime. TheNCCN panel al sorecognizedthat datafor
first-lineand mai ntenancebevaci zumab arebecoming
availableintheclinical trials. M odestimprovementsin
progression-freesurvival wereobservedin Phaselll
trialsGOG 218and I CON7. Thepanel preferstoawait
matureresultsof thesetrial sprior torecommendingthe
routingadditionof bevacizumabtocarbopl atir/ paclitaxel.

(US Medscape Medical News, Mar 14, 2011)
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RESEARCH & DEVELOPMENT

BRCA Mutationsand I mpact on Survival

Researchershavereportedthatwomenwithovarian
cancer who havetheBRCA 2 genemutationaremore
likely tosurvivethemalignancy thanwomenwiththe
BRCA 1 mutation, or womenwithout either mutation.
Previousstudieshavebeensomewhat conflictingbecause
of their small szeandmethodol ogical limitations. This
study clearly showsthat thissurvival differenceisred.
The study also providesthefirst solid evidence that
BRCA1 and BRCA2 mutationsdo not havethe same
impact on ovarian cancer survival. The researchers
evaluated 3,531 cases of epithelial ovarian cancer,
including 1,178 womenwithBRCA 1 mutations, 367
withBRCA 2mutationsand 1,986 withneither mutation.
After adjustingfor baselinecharacteristics, thefive-year
surviva of womenwithout mutationswas36%. Survival
for BRCA1or BRCA2 mutation carrierswas46% &
61%, respectively. This information may lead to
improvementsinclinical management of patientswith
thesemutations. Further study isneededtoexplainwhy
womenwithBRCA 2 mutationshad better surviva than
BRCA 1 carriers, or thosewithout either mutation.

(Am Assoc for Cancer Research, Apr 5, 2011)

Secondary Cancer in Ovarian Cancer Patients

A study presented at ASCO 2011 Annual Meeting,
hasreported multiplecasesof squamouscel | carcinoma
(SCC) of theord cavity inpatientstreatedwithlongterm
pegylated liposomal doxorubicin (PLD) for rel apsed
ovarian cancer. Researchers monitored a cohort of
patientsonthistherapy for sideeffectsand secondary
malignancies. They reportedfour patientsreceivinglong
term PLD for advanced stage ovarian cancer to have
devel opedmalignant and/or premalignantlesionsof the
tongueand/or oral cavity. All four patientshadreceived
maintenancetherapy with PLD for periodsof at |east
threeyears. Threepatientswerediagnosedwith SCC of
thetongueand/or oral cavity, and onewith sublingual
mucosahigh-gradedyspl asia. Noteworthy wasapatient
withthreeseparate SCCsof theora cavity. Threeof the
four patientshad del eteriousBRCA mutations. Noneof
the patients were former smokers. These findings of
secondary cancer of theoral cavity followinglongterm
PLDtreatment of patientswithrecurrent ovariancancer

have implications for surveillance and preventive
measuresfor suchpopulation.

(NYU Langone Medical Center, June 7, 2011)
Sunitinibin Ovarian Clear Cell Cancer

A group of international researchers has recently
reportedthergpeuti cresponsetotheangiogenessinhibitor
sunitinib (sutent) inovarianclear cell cancer (OCCC),
which isarareform or subtype of epithelial ovarian
cancer that isgenerally refractory to platinum based
chemotherapy. Theresearchersemphasi zedthegrowing
redizationthat OCCCismolecularlyanddinicaly distinct
ascomparedtoother formsof ovariancancer, and noted
significant commonscientificcharacteristicspossessed
by both OCCC and rena clear cell cancer. The
researchers identified specific overexpression of the
IL6-STAT3-HIFinOCCCtumors, ascomparedwith
high-grade serous ovarian cancers. They reported
sugtainedclinical andfunctiona imagingresponsesintwo
OCCC patientswith chemotherapy-resi stant disease
who were treated with sunitinib, thereby showing
significantscientificparale swithrena clear cell cancer.
Researchers highlighted the importance of specific
therapeutic targets in the treatment of OCCC and
suggestedthat moreextensiveclinicd trid swithsunitinib
iINOCCC patientsarewarranted.

(Clinical Cancer Res, Feb 22, 2011)
TurningBack theClock on Ovarian Cancer

Researchershavefoundininitial teststhat atypeof
regulatory RNA called miR-429 may besuccessful in
inducing metastatic cells to convert back to a less
metastatic, non-invasive form where traditional
chemotherapy canbetter doitsjob. Inthetrial, they used
two ovarian cancer cell lines, one with epithelial
characterigtics, likeprimary tumor cells, andtheother
withmesenchymadl traits, likemetastasizing cancer cells.
They usedmiR-429toseeifitcouldturnthemesenchymal
cancer cellshackintoepithelia cancer cells. They found
that when they introduced miR-429 into the highly
metastati covariancancer cells, itwashighly successful
inhel ping cellsturnback theclock. Thecellsbecamel ess
invasive, lessmigratory and morelikethecancer cells
associatedwith primary tumors. They aretestingtosee
if cells treated with miR-429 that change from
mesenchymal to epithelia cancer cells are more
susceptible tochemotherapy than metastasizing cells
that havenot undergonethischange.

(Georgia Institute of Technology, Feb 3, 2011)
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NEW TECHNOLOGIES

IMRT for Advanced Ovarian Cancer

| ntensity-modul ated whol eabdominal radi otherapy
(WAR) provides a new promising option in the
consolidationtreatment of ovariancarcinomainpatients
with acomplete pathol ogic remission after adjuvant
chemotherapy. Recurrencesof thediseaseoccur mostly
intrgperitonedly. Ovariancancerisaradiosengtivetumor
and use of WAR as a consolidation therapy would
appear to be alogical strategy. WAR used to be the
sandardtreatment after surgery beforethechemotherapy
era, however, it wasamost totally excluded fromthe
treatment of ovarian cancer during the past decade
becauseof itshightoxicity. M odernintensity-modul ated
radiationtherapy (IMRT) hasthepotential of sparing
organsat risk. Phasel study hasshownfor thefirsttime
theclinical feasibility of intensity-modulated WARand
pointed out promising results concerning treatment
tolerance. Now theOVAR-IMRT-02 study, aPhasel |
tria,isevaluatingconsolidationwholeabdomina IMRT
inpatientswith advanced ovarian cancer stageFIGO
[1l. Future studies would enable firm conclusions
regardingthevalueof consolidationradiotherapy within
themultimodel treatment of advanced ovariancancer.

(BMC Cancer, Jan 28, 2011)
New Diagnostic Blood Test

Biotechnology company MabCurelnc. hasrecently
completed study on the diagnosis of ovarian cancer
utilizingitsproprietary monoclond antibodiesagainst 54
differentbloodsamples. Thestudy resultsprovideinitial
clinical proof of concept that MabCure’ sovariancancer
antibodiesarecapableof distinguishingbetweenovarian
cancer and benign tumors of the ovary with 100%
specificity. Thistechnol ogy isbased onre-engineered
hybridomamethodol ogy, designedtoachievesgnificant
quantitativeandquditativeimprovements A largelibrary
containing more than 30,000 hybridomas, provides
MabCurewithability toselect only ahandful of themost
highly specificmonoclonal antibodiesagainst unique
tumor specific antigensappearing ontargeted cancer
cells.MabCureintendstoexpandthisstudy withfollow-
on study of more than 100 blood samples containing
ovariancancer and benigntumorsof theovaries.

(MabCure Inc, Mar 11, 2011)

OVAl-Test

OVAlisthefirsttestclearedby FDA foraidinginthe
pre-surgical eval uationof awoman’ sovarianmassfor
cancer, and also is the first protein-based In Vitro
DiagnosticMulti-Variatelndex Assays(IVDMIA),a
new classof state-of-the-art software-baseddiagnostics.
The test utilizes five well-established biomarkers—
Transthyretin(TT or prealbumin), ApolipoproteinA-1
(ApoA-1), beta2-Microglobulin(beta2M), Transferrin
(Tfr)andCancer Antigen125(CA 12511 )—and proprietary
softwareto determinethe likelihood of malignancy in
womenwithovarianmassforwhomsurgeryisplanned.
OV A1lisindicatedfor womenwho meet thefollowing
criteria: over age 18, ovarian adnexal masspresent for
which surgery is planned, and not yet referred to an
oncologist.Itisanaidtofurther assessthelikelihoodthat
malignancy ispresentwhenthephysician’ sindependent
clinical and radiol ogical evaluation doesnot indicate
malignancy. The test should not be used without an
independent clinical/radiol ogical evaluationandisnot
intended to beascreeningtest or to determinewhether
apatient should proceedtosurgery. Incorrect useof the
OV A 1test carriestherisk of unnecessary testing, surgery,
and/or delayeddiagnosis. OV A 1wouldidentify more
ovarian cancers than a physician’s preoperative
assessment alone. The study showed OVA1’ svaue
overtheCA 125testineva uatingwomenfor likelihood
of ovariancancer prior tosurgery.

(Quest Diagnostics, May 24,2011)
Trabectedin

Trabectedin (yondelis) isanintravenousdrug that
worksby damagingtheDNA incancer cdlls, makingthe
cells unable to grow and spread. New data from the
randomized OV A-301 study showsthat trabectedinin
combination with pegylated liposomal doxorubicin
(PLD) resultsinimprovedprogressionfreesurviva and
overdl survival. A subgroupanalysisindicatethatinthe
subset of patientswith platinum-freeinterval (PFI) of 6
to 12 months, the combined treatment resultedina6-
monthimprovementinoverall survival. Inthepatients
who hadreceivedthird-linetreatment withaplatinum
agent, itwasfoundthat thesurvival wasbetter inthose
who hadreceivedtrabectedinand PLD. Theseresults
suggest that prolonging the PFI by a non-platinum-
effectiveregimenimprovesthe outcome withsubsequent,
thirdlineplatinumtreatment.

(Int J Gynecol Cancer, May 2011)
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WATCH-OUT

GeneExpression Profiling

Ovarian cancer remainsthemost lethal amongthe
gynecol ogicmdignanciesandtheovarianserouspapillary
cancer representsthemaost common hi stol ogical typeof
ovariancarcinoma. Board of trusteesof theUniversity of
Arkansas(LittleRock, AK) hasbeenassigned United
StatesPatent N0 7,927,795 entitled“ Geneexpression
profilinginprimary ovarian serouspapillary tumor and
normal ovarian epithelium”. Early detection and
devel opment of effectivetherapy against chemotherapy
res stant/recurrent ovariancancer remainsahighpriority.
Theinventionisdrawntoamethodof detectingovarian
serouspapillary carcinomabased onoverexpressionof
agroupof genesaswell asdown-regulationof group of
genes. The invention provides a foundation for the
devel opment of new type-specifictherapiesagainstthis
disease. Inoneembodiment, theinvention providesa
method of treating carcinomaby inhibitingtheexpresson
and function of tumor-associated calcium signal
transducer 1 (TROP-1/Ep-CAM) geneby monoclonal
chimeric/humanizedantibodies, whichmay bebeneficid
in patientsharboring chemotherapy-resistant ovarian
serouspapillary carcinoma. Theinventionasoprovides
amethodof treetment by deliveringd ogtridiumperfringens
enterotoxinstoovariantumor cellsoverexpressingclaudin
3orclaudin4protein.

(USPTO, June 6, 2011)
HepsinmRNA in Ovarian Cancer

Theinventionbearing Patent No US 2011086056
(A1), publishedonApril 4,2011, alowsforthedetection
of ovarian cancer by screening for hepsin mRNA in
tissue. HepsinmRNA isindi cativeof thehepsinprotease
shown herein to be specifically associated with the
surface of 80% of ovarian tumors. Proteases are
consideredtobeanintergral part of tumor growthand
metastasis, and therefore, markersindicative of their
presence or absence are useful for the diagnosis of
cancer. Thepresentinventionprovidesahepsinprotein
variantor afragment thereof thati suseful asamarker for
ovariancancer cells. Furthermore, thepresentinventionis
useful fortreatment (i.e. by inhibitinghepsin orexpresson
of hepsin) for targetedtherapy, for vaccination, etc. The
present invention providesmethodsof vaccinatingan
individua againsthepsinor producingimmune-activated

cellsdirectedtowards hepsin. It a soprovidesmethods
of immunotherapy targetedtowardshepsninanindividua.

(European Patent Office, June 2, 2011)
Targeted Therapy for Ovarian Cancer

Withmodernsurgical interventionsand contemporary
chemotherapy, themgj ority of patientswouldeventually
havearel apseand dieof complicationsof cancer. The
obj ect of thepresentinventionisto provideamethod of
inhibiting the growth of ovarian cancer. Inventors
Wecinreich David M (US) et a have been assigned
Patent NoW02111038139 (A1), entitled” Treatment of
Ovarian Cancer Using a Specific Binding Agent of
HumanAngiopoietin-2inCombinationwithaTaxane”.
Angiogenesi sistheformation of new bloodvessal sfrom
exigtingones, whichcangoawry incancer Tie2receptor
tyrosinekinaseanditsligands, theangiopoietins(Ang)
areinvolvedintheregulationof angiogenesis. Numerous
published studieshavedemonstrated vessel -sel ective
Ang-2 expression in cancer states associated with
angiogenesis. Thepresentinventionisdirectedinone
embodimenttoamethod of treating ovariancancerina
human patientby administeringatherapeuticaly effective
amount of anAng-2inhibitor and/or aTie-2inhibitorin
combinationwithataxane. |nsomeembodiments, the
taxaneispaclitaxel, docetaxel, or aderivativethereof.
TheAng-2inhibitor of thepresentinventioncanbean
antibody, Fc-peptidefus onprotein (suchasapeptibody),
Fc-Tie-2extracellular domain (ECD) fusionprotein(a
“Tie-2trap”), or asmall moleculeinhibitor of Tie-2.

(esp@cenet, June 8, 2011)
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SCREENING FOR OVARIAN CANCER

I ntroduction

Ovariancancer remainsthemost deadly gynaecologic
cancer. Because of thelocation of theovariesand the
biology, approximately 70% of epithelial
ovarian cancers are diagnosed at an advanced stage.
CA-125 protein test has not proved to be areliable
indicator for documenting thepresenceof early-stage
ovarian cancer. In 2007, the Gynaecologic Cancer
Foundation, the American Cancer Society, and the
Society of Gynaecol ogic Oncol ogistscameout witha
consensusstatement that “women experiencing bloating,
pelvicorabdomind pain, difficultyineatingor feding full
quickly, or urinary symptoms (> 12 days/ month) for
morethana fewweeks should seetheir doctor. Recent
data show that several markers including CA-125,
HE4, mesothelin, B7-H4, decoy receptor 3 [DcR3],
andspondin-2donotincreaseearly enoughtobeuseful
in detecting early-stage ovarian cancer. Pelvic
examination is unlikely to discriminate an early or
premalignantlesionfromanormal ovary.Inscreening
studies, apelvic examinationcould distinguish abenign
massf rom amalignant masswith a pooled sensitivity
of 58% and asensitivity of 98%.

Tumor Markers

CA-125isanepithdid marker derivedfromcoelomic
epithelium. Itiselevatedin 90% advanced and 50% of
early ovariancancers. CA-125canbee evatedinmany
benign conditionsincluding pregnancy, leiomyomata,
ovarian cysts, endometriosis, appendicitis, and
diverticulitis. CA-125 can aso be elevated in other
cancers, suchasuterine, colon, lung, or pancreas. CA-
125 may help raise anindex of suspicion but it isnot
aufficiently sengitiveor specificfor effectivescreening.

Imaging

Ultrasonography attemptsto discriminatebetween
benign and malignant adnexal masseson the basis of
morphology, septations, echogenicity, and volume.
Ultrasound hasapool ed sensitivity of 82%t091%and
specificity of 68%t081%at distinguishingbenignfrom
malignant masses. Doppl erimaging hasasengtivity and
specificity of 72%t088% and 73%1t090% respectively.
Usingmorphol ogy and Dopplerimagingtogether resulted
inapooled sensitivity of 86%and aspecificity of 91%.

A new approach usesamathematical model, calledthe
Risk of Ovarian Cancer Algorithm (ROCA) that
combinestrendsin CA-125bloodtest results, patient’s
age, andresultsfromatransvaginal sonogram(TV S) and
referral toagynaecol ogiconcol ogist, asnecessary. The
specificity of ROCA followed by TV Sfor referral to
surgery was 99.7%. A large scale study of ROCA is
underway intheUnited Kingdom.

Advancing Technologies

Proteomic approaches include Ova-Check test
developedby Correlogic Systems, Germantown, MD.
Initid studiesquotedasengtivity of 100%andaspecificity
of 95%indistinguishingcancerousfromnormal ovarian
tissues. However, theresultsweredifficulttoreproduce
inindependent evaluations. TheOvaSureY deOvarian
Cancer Test (Laboratory Corporation of America,
Burlington, NC) was recently introduced as a
commercialy available blood test. The initial study
combinedsix biomarkers(leptin, prolactin, osteopontin,
insulin-likegrowthfactor 11, macrophageinhibitory factor,
and CA-125) into amodel that classified samplesas
cancer vsnorma. TheUSFoodand DrugAdministration
recently clearedthetest OVA1(Vermillionlnc, Fremont,
CA) for ovarian cancer which measures five serum
proteins. Thetestisusedfor surgical decisionmaking
and notintended asascreeningtool.

High-Risk Populations

Hereditary syndromesaccount for 10% of ovarian
cancers. Therisk of developingovariancanceris39%to
46%for patientswithBRCA 1 mutations, 10%t020%
for BRCA2 mutations, and 9%to 12%for thosewith
Lynchsyndrome. Thereisnoevidencethat biomarkers,
suchasCA-125, HE4, or mesothelinaremorespecific
inhigh-risk populations.

Conclusion

At present, novalidatedtestingmodality isavailable
withenoughsengtivity, specificity,andpostivepredictive
valuetobeused asascreeningtest for ovarian cancer.
Moreover an effective screening program must be
accessibletothegeneral public, andtrained personnel
must beavailabletoact ontheresultsof thetesting. Such
aprogramwill requiretrainingandcostly investment that
is essential to provide the necessary technology and
personnel qualifiedtodeliver reliableoutcomes.

(Dr Shveta Giri, Consultant, Dr Rupinder Sekhon, &
Consultant, Dept of Genito-Uro Oncology)
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ROLE OF CHEMOTHERAPY IN
OVARIAN CANCER

I ntroduction

Ovariancanceristhethirdmost commondiagnosed
cancer and 2ndleading causeof deathamongwomenin
Delhi. Thediseaseistermed* SilentKiller” asonly 15%
of ovarian cancer is localized to the ovary, 17% is
regional, and 62% occursasdistant disease. Itpresents
latewith symptomsof pelvic/abdominal pain, urinary
urgency/frequency, bloating, and early satiety. Adnexal
mass on pelvic examination commonly initiates a
diagnosticevaluationfor ovarian cancer. Ultrasound
examinationisthemost useful non-invasivediagnostic
test. CA-125 iselvatedin 80% of advanced and 50%
of early epithelial ovariancancer (EOC). Itishighestin
serousand lowest inmucinousEOC. Approximately
90%of ovariancancerisepithelia inoriginandtypicaly
occursinpostmenopausa women. Themanagement of
EOC encompassesacombinationof surgical resection
and chemotherapy andit posessignificant therapeutic
challengesdueto the advanced stage of most patients
withthisdisease.

Treatment of Early Stage (Stages! and 1) EOC

All patientstreated surgically for early-stagedisease
should be stratified into low or high risk groups
depending uponhistopathological riskfactors. Patients
with low risk disease should be observed clinically
with no adjuvant chemotherapy. Ontheother hand,
all patientswith highrisk diseaserequireadjuvant
combination chemotherapy.

Data from International Collaborative Ovarian
Neoplasmtria 1(ICON1) and Adjuvant Chemotherapy
inOvarianNeoplasm (ACTION) combinedover 900
patients, showed that the hazard ratio for recurrence-
freesurviva is0.64 (95% confidenceinterval [95%Cl],
0.50-0.82; P/20.001) infavor of adjuvant chemotherapy,
and the hazard ratio for overall survival (0OS) is0.67
(95% Cl, 0.50-0.90; P4 0.008) in favor of adjuvant
chemotherapy.Thisaongwithinformationfromvarious
GOG trias indicates that chemotherapy improves
progression-freesurvival (PFS) for patientswith stage
| A or I B poorly differentiated disease, stagel C, or stage
|1 disease, and these patients shoul d receive adjuvant
chemotherapy. Basedontheresultsof GOG 157trid, it
isrecommended 6 cyclesof paclitaxel and carboplatin

begiventopatientswithhigh-gradeserouscancersand
aminimumof 3cyclestotherest.

Treatment of Advanced Stage (Stages |11 and
IV)EOC

There are two approaches to the management of
suchpatients: (1) Primary cytoreductivesurgery followed
by adjuvant combination chemotherapy - The“ Gold
Standard”. (2) Use of neoadjuvant chemotherapy
(NACT) - emerging paradigmin sel ected cases(stage
IV, unresectable stage I11c). NACT may be used in
unresectablepelvicand abdominal diseaseand stagel V
patients. It comprises3cyclesof upfront chemotherapy,
theninterval cytoreducative surgery folowed by 3-4
cyclesof adjuvant chemotherapy.

Treatment of Optimally Debulked Disease: The
long-term OSratefor womenwith optimally debulked
stagel |l diseasei sapproximately 25%. Thus,asmdl | but
appreciable curerateisfound in women treated with
aggressiveinitia surgery followed by platinum-based
chemotherapy. Based ontheresultsof GOG protocol
158, systemic treatment with carboplatin and 3-hour
paclitaxel isequivaenttocisplatinand24-hour paclitaxd,
with an improved toxicity profile.Carboplatin and
paclitaxel thushavewidespread acceptanceasinitial
chemotherapy for ovariancancer. ScottishRandomized
Tria inOvarian Cancer (SCOTROC) study established
docetaxel/carboplatin was an aternative first-line
chemotherapy regimenfor ovariancancer

Intravenous (iv) vs Intraperitoneal (ip): Three
randomizedtrialscomparingiv withipchemotherapy
haveshownaclinical benefitfor useof theipapproach.
Thefirsttrial, led by the Southwest Oncology Group,
usediv cyclophosphamideincombinationwithcisplatin
administeredeitheriporiv.Thisstudy showedasurvival
advantageforthegroupreceivingipcisplatin(49months
vs41 months; P=0.02; relativerisk [RR] =0.76), and
therewasasd gnificant reductioninsensory neuropathy
withiptherapy. Thesecond study comparedastandard
iv paclitaxel and cisplatinregimenwith 2 cyclesof high-
dosecarboplatiniv at anareaunder thecurve(AUC) of
9followedby 6cyclesof iv paclitaxel andip cisplatin.
Thisstudy showedasignificantimprovementin PFS(28
monthsvs22 months) and OS(63 monthsvs52 months)
for theipregimen. Thethird study comparedthesame
standard iv paclitaxel and cisplatin regimen with an
intensiveregimenof iv paclitaxel withipcisplatinandip
paclitaxel. Thisstudy al soshowed markedimprovement
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inPFS(24 monthsvs18 months) and OS(66 monthsvs
50months) for theipregimen.

Thelatter 2studiesshowedincreasedtoxicity forthe
ip regimen. Current efforts are focusing on ways to
improve the tolerability of ip administration using
contemporary supportivecaremeasures, modification
of thetreatment regimens, and useof carboplatininplace
of cigplatin. Suboptimally debulkedandstagel V disease
patientsshouldreceiveiv systemictherapy.

Treatment of Suboptimally Debulked Disease:
Evidence clearly demonstrates that chemotherapy
prolongssurvival inthesepatients. Althoughthereare
many activeagentsfor thetreatment of ovariancancer,
thestandard of careiscombinationtherapy thatincludes
ataxaneandapl atinum compound, usually carboplatin
andpaclitaxel (GOG 111,EORTC).

Maintenance Therapy: Trias have focused on the
prolonged use of single-agent chemotherapy, ip
chemotherapy, hormonal therapy, andvaccines. Sofar,
noneof thesei nterventionshasshownanimprovementin
OS.A Phaselll SWOG/ GOGtria sparked controversy
because it showed that a maintenance strategy of 12
monthly cyclesof single-agent paclitaxel deliveredto
women who attained acompleteresponseto primary
platinum-paclitaxe chemotherapy, Sgnificantlyimproved
PFS, compared with delivery of 3 cyclesof thesame
treatment regimen. Thetria wasunabletodemonstrate
anOSadvantage, athough asubset of thepatientswith
alow CA-125baselinedid exhibitanimprovementin
survival. Bevacizumab has emerged as an attractive
choiceasamaintenancestrategy inaPhasel | GOGtrial
withimproved PFS. Maturesurvival dataisawaited.

RecurrentEOC

It may be suspected by the development of new
symptoms, theradi ographi cdetectionof anasymptometic
disease recurrence by CT scans, or a rising serum
concentration of CA-125, which may predate
radiographicdiseaseprogressionby many months. All
symptomaticpatientsmust betrested. Theoptimal timing
of second-linetherapy inasymptomati cpatients(typicaly
detected becauseof riseintheserumlevel of CA-125)
hasbeencontroversial.

Platinum Sensitive EOC.: It isdefined by recurrence
6 or more months after the completion of initial
chemotherapy. Themanagement planisasunder:

e Consider secondary cytoreductive surgery for
appropriatepatients

o Platinumretrestmentisthestandardof care

¢ Platinum-based combinationsimprovePFSand, in
somecases, OScomparedwith platinumalone

o Priorandpersistent toxicitiesshould beconsidered

whenchoos ngtherapy

Platinum-Resistant EOC: It includes patients who
progresswhilereceivinginitia chemothergpy (Sometimes
called platinum-refractory) or within 6 months of
completinginitia platinum-based chemotherapy. They
haveparticularly worseprognosis. Drugswithsingle
agent activity in Phasell trialsinclude Topotecan (9-
20%), liposomal Doxorubicin(12-26%), Gemcitabine
(11-17%), Etoposide(6-32%) and Altretamine.
Hormonetherapy withtamoxifen, aromataseinhibitors
(eg letrozole), or fulvestrant is associated with low
objectiveresponserates(10%) and used in advanced
cases. Commonly usedregimensarementioned bel ow:

e Topotecandaily x5d, every 3wk

e Topotecanwkly ond1, 8, and 15, every 4 wk

o Pegylatedliposomal doxorubicinevery 4wk

e Gemcitabineondland8every 3wkord1l,8,and
15 every 4wk

o FEtoposideorally 14/21dor 14-21/28d

o Paclitaxel wklyond1,8,and15every4wkord1l,
8, 15, and 21 every 4 wk

e Docetaxel every 3wk

Biological and Newer Agents

Bevacizumab, ananti-VEGFmonoclonal antibody,
hasdemonstrated 16-21% singleagent efficacy inPhase
Il studies. However, thereisconcern of increasedrisk
of perforation. Phasel 1 combinationandmaintainance
studiesareongoing. Aflibercept (alsoknownasVEGF
Trap) in aPhase |l trial showed 11% response rate.
Sorafenib, Cediranib and Poly ADP-Ribose Polymerase
(PARP) inhibitorsareinPhasell/Ill trials.

Conclusions

Early diagnosisand multidisciplinary approachis
the cornerstone of management of ovarian cancer.
Recurrent ovarian cancer ischallenging,and despite
the many advances in therapeutic options for this
disease, vast scopefor improvementremains.

(Dr Sajjan Singh, DNB Student, Dept of Medical
Oncology; Dr Anoop Puri, DNB Student, Dept of
Surgical Oncology; Dr Vineet Talwar, S Consultant,
Dept of Medical Oncology)
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WORKSHOPON MEDITATION

A workshop on M editationwasorganized by Rajiv
Gandhi Cancer Institute & Research Centre
(RGCI&RC) with*The Art of Living Foundation’
from June 13" to 15" at Pushpa Devi Bagrodia
Dharamshala (Ashray), Rohini, Delhi. RGCI& RC
invited patientsalongwithther attendantsand hospital
staff tobenefit fromthisworkshop. TheArt of Living
Foundationisamulti-faceted organi zationwith oneof
thelargest volunteer basesintheworld. Itisanot-for-
profit, educational and humanitariannon-government
organization engaged in stress-management and
serviceinitiatives. Talksweredelivered and practical
training on meditationwasalsogiven. [t waspointed
out that amind that iscalm, without hesitation and
anticipationismeditation. Meditationisnot anaction,
itisanart of letting go without any effort. So, one
should Relax-Relax more-Rel ax moreand moreand
thenmeditation happenswith effortlessness.

M editation offersinnumerablebenefits.Onecan seek
calmness, peaceof mind, joy, vibrant health, greater
energy, positiverelationshipsandfulfillmentinlife.
Meditation preventsstressfromgettingintothesystem
andrel easesaccumul ated stressthat isinthesystem.With
meditation, the physiology undergoes a change and
every cell inthebody isfilledwithmoreprana(energy).
Thisresultsinjoy, peaceandenthusiasmasthelevel of
pranainthe body increases. Meditationl owershighblood
pressure. It decreases tensgon, headaches, insomnia,
muscle and joint problems and improves mood and
behavior. It improvestheimmunesystemandincreases
theenergy level,asonegainsaninner sourceof energy.

Withregular practiceof meditation: Anxiety decreases,
Emotional stability improves, Creativity increases,
Happinessincreases, Intuition devel ops, Clarity and
peace of mind is gained, Problems become smaller
and M editation sharpensthemind. M editation makes
oneawarethat one' sinner attitudedetermineshappiness.

Other benefits of meditation include: Emotional
steadinessand harmony which cleansesand nourishes
from within and calms oneself, whenever one feels
overwhel med, unstable, or emotionally shut down. With
the assimilation of meditation into daily life, the
consciousnessevolvesandintime, isabletoexperience

thehigher andrefined statesof consciousnessandthe
disturbancesinyour lifebecomenegligible. Anger and
disappoi ntmentsbecomefl eeting emotionsthat occur
momentarily andthenvanish. Onestartslivingin‘the
moment’ andletgoof ‘ thepast’. Meditationcanbring
about atruepersonal transformation.

Thevolunteersmadetheaudiencefamiliarwithvarious
typesof meditation. Mosttypesinvolvebeing till and
quiet, but someinvolvemovement, suchastai chi, chi
gongor walkingmeditation. Mindfulnessmeditation
meansbel ngawareand presentineachmoment. Onesits
still inacomfortablepositioninarestful place. Insome
types one brings the mind back to his breathing.
Mindfulnessmeditation hel pstocopebetter andbemore
at easein life. In focused meditation, one uses an
object, such asaflower or candle flame, to focusthe
attention on. This can help the mind to concentrate
better, which is an important part of meditation. In
visualisation, onecreatesspecificimagesinone'smind.
Onefocuses theimaginationto createpicturesor images
for aspecific reason, such asto relieve symptoms of
cancer or help to relax. In guided meditation, the
meditation teacher, or the voice on the tape or CD,
guides the imagination with the aim of relaxing.
Transcendental meditation methodinvolvesrepesting
a specific word or mantra given to a person by the
transcendental meditationteacher. Itaimstoincreasethe
energy andlower thestresslevel. Italsohelpstodevel op
concentration and focus the mind. In prayerful
meditation, theaimistodevelopone'sspirituality to
openyou up to God or ahigher power and to devel op
positivequalities, suchascompassi onandwisdom.

Somescientificevidenceshowsthat meditation can
helptorelieveparticular symptomsandimproveyour
quality of life. It canimprovethemoodandtheability to
concentrate, reduce severe depression (mindfulness
based stressreduction), boost the immunesystemand
help to control pain. However, thereisno evidenceto
suggest that meditation canhelpto prevent, treat or cure
cancer or any other disease. When onehasbeenintroduced
toatypeof meditation practice, onecandoit oneself at
home.Toexperiencethebenefitsof meditation, regular
practiceisnecessary. Onceimbibedintothedaily routine,
meditationbecomesthebest part of theday.

(The Institute appreciates Ms Ranu and Ms Sreeta
Kapur, volunteersfromArt of Living Foundation for
conducting theworkshop and reviewingthisarticle)
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