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Melanoma StatisticsMelanoma Statistics

Median age at presentation Median age at presentation –– 4545--55 years55 years
Incidence: 2003 Incidence: 2003 –– 54,200 cases54,200 cases
2006 (projected) 62,1902006 (projected) 62,190

55thth among menamong men
77thth among womenamong women

Increasing in incidence in men and womenIncreasing in incidence in men and women
Mortality (2003) Mortality (2003) –– 7600 patients, (2006) 7600 patients, (2006) –– 8100 8100 
projected deathsprojected deaths
1 in 17 white Australians1 in 17 white Australians



TumorigenesisTumorigenesis in Melanomain Melanoma

Bar-Eli M. Gene regulation in melanoma progression by the AP-2 transcription factor. Pigment Cell Res. 2001 Apr;14(2):78-85. Review. 
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Risk Factors for MelanomaRisk Factors for Melanoma

Genetics & EnvironmentGenetics & Environment
Race (Caucasians 5Race (Caucasians 5--20 fold increased risk over Africans, East Asians, 20 fold increased risk over Africans, East Asians, 
Hispanics)Hispanics)
Geographic location (proximity to equator)Geographic location (proximity to equator)

Genetic Factors & RiskGenetic Factors & Risk
Skin pigmentationSkin pigmentation
Family history of melanomaFamily history of melanoma
Density and type of nevi (common, Density and type of nevi (common, ‘‘atypicalatypical’’))
Propensity to sunburnPropensity to sunburn
p16 and CDK4 mutated in up to 50%p16 and CDK4 mutated in up to 50%

Environmental FactorsEnvironmental Factors
Occupation (white collar greater risk than blue collar) Occupation (white collar greater risk than blue collar) ““intermittent intermittent 
sun exposuresun exposure”” hypothesishypothesis
Recreational sun exposure Recreational sun exposure 
Ozone depletionOzone depletion



Melanoma SubtypesMelanoma Subtypes



Tsao, H. et al. N Engl J Med 2004;351:998-1012

Relationship between the Stage of Melanoma and Survival



Primary therapyPrimary therapy

SuspicousSuspicous lesions: Biopsy. If positive, wide local lesions: Biopsy. If positive, wide local 
excisionexcision
Margins: Margins: in situ: in situ: 0.5cm0.5cm

<1mm <1mm –– 1cm margins1cm margins
>=1mm >=1mm –– 2cm margins (based on a 2cm margins (based on a 

randomized trial looking at tumors over 4mm)randomized trial looking at tumors over 4mm)
Thicker lesions Thicker lesions –– lymph node biopsy and removallymph node biopsy and removal



InIn--transit metastasestransit metastases

In the limb: isolated limb perfusion with In the limb: isolated limb perfusion with 
chemo, cytokines with/without chemo, cytokines with/without 
hyperthermiahyperthermia
High response rates in phase II studies, High response rates in phase II studies, 
up to 60%up to 60%
Agents used: Agents used: thiotepathiotepa, DTIC, , DTIC, melphalanmelphalan, , 
CDDP, CDDP, carbocarbo and mustard. Cytokines: IFN, and mustard. Cytokines: IFN, 
TNF alphaTNF alpha



40 months40 months



Standard Systemic Treatment for Standard Systemic Treatment for 
MetastaticMetastatic MelanomaMelanoma

Chemotherapy Chemotherapy 
AlkylatingAlkylating agents (agents (dacarbazinedacarbazine, , 
temozolomidetemozolomide, BCNU), BCNU)
CisplatinCisplatin
Microtubule toxins (Microtubule toxins (vinblastinevinblastine, , paclitaxelpaclitaxel))

InterferonInterferon--alfaalfa
InterleukinInterleukin--2 (high2 (high--dose)dose)



Tsao, H. et al. N Engl J Med 2004;351:998-1012

Key Randomized Trials for Stage IV Melanoma



ConclusionsConclusions

Standard of care Standard of care 
Early stage disease:Early stage disease:

Local therapy is a wide excision and sentinel lymph Local therapy is a wide excision and sentinel lymph 
node biopsy. Radiation has no role in adjuvant node biopsy. Radiation has no role in adjuvant 
treatment. Adjuvant interferon is controversial, treatment. Adjuvant interferon is controversial, 
but FDA approved.but FDA approved.

MetastaticMetastatic disease:disease:
Standard of care is a clinical trial.Standard of care is a clinical trial.
High dose ILHigh dose IL--2 is standard for a subset of patients 2 is standard for a subset of patients 

with an excellent performance status.with an excellent performance status.



Melanoma research activity at YaleMelanoma research activity at Yale

New disease unit headNew disease unit head
Recent recipients of SPORE grant, as well as Recent recipients of SPORE grant, as well as 
other melanomaother melanoma--specific NIH fundingspecific NIH funding
Volume has increased 50% over past 2 yearsVolume has increased 50% over past 2 years
Number of patients enrolled in clinical trials has Number of patients enrolled in clinical trials has 
quadrupled in 2 yearsquadrupled in 2 years
Dedicated pathologists, scientists, clinical Dedicated pathologists, scientists, clinical 
oncologists and surgeons oncologists and surgeons 



CarboplatinCarboplatin Resistance and XIAP Resistance and XIAP 
OverOver--expression in Melanoma are expression in Melanoma are 
Reduced by Reduced by PhenoxodiolPhenoxodiol in Vitroin Vitro

Harriet Kluger, M.D.Harriet Kluger, M.D.
Yale Cancer CenterYale Cancer Center



RationaleRationale

Melanoma is relatively resistant to chemotherapyMelanoma is relatively resistant to chemotherapy
Response rates to single agent chemotherapy or Response rates to single agent chemotherapy or 
polychemotherapypolychemotherapy range from 7%range from 7%--25%25%
Platinum drugs are among the commonly used agents, Platinum drugs are among the commonly used agents, 
response rates of 10response rates of 10--16% for 16% for cisplatincisplatin or or carboplatincarboplatin
New strategies are needed to improve response to New strategies are needed to improve response to 
chemotherapychemotherapy



ChemotherapyChemotherapy
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HypothesisHypothesis

ChemoresistanceChemoresistance in melanoma is due to upin melanoma is due to up--
regulation of XIAPregulation of XIAP

Resistance might be reversed with drugs Resistance might be reversed with drugs 
that target XIAP.that target XIAP.



Figure 3XIAP expression is significantly higher in melanomas 
than in nevi (P<0.0001), and higher in metastatic than in 
primary specimens (P<0.0001).

AQUA analysis of 436 melanomas AQUA analysis of 436 melanomas 
and 336 neviand 336 nevi



Prior experience with Prior experience with PhenoxodiolPhenoxodiol
in Ovarian Cancer Cellsin Ovarian Cancer Cells

XIAP levels increase in ovarian cancer cells as they acquire plaXIAP levels increase in ovarian cancer cells as they acquire platinum tinum 
resistance resistance 
Platinum resistance in cancer cells can be reversed with Platinum resistance in cancer cells can be reversed with PhenoxodiolPhenoxodiol
Precise mechanism of action of Precise mechanism of action of PhenoxodiolPhenoxodiol is unknown, but it is unknown, but it 
causes XIAP degradation.causes XIAP degradation.
PhenoxodiolPhenoxodiol is currently in clinical trials for ovarian cancer patients is currently in clinical trials for ovarian cancer patients 
resistant to platinumresistant to platinum
No significant drug related adverse events with No significant drug related adverse events with PhenoxodiolPhenoxodiol alonealone
Toxicities on combination therapy similar to that seen with Toxicities on combination therapy similar to that seen with CisplatinCisplatin
alonealone
Response is associated with decreases in XIAP levelsResponse is associated with decreases in XIAP levels



Figure 6

XIAP degradation and XIAP degradation and CaspaseCaspase
activation in activation in PxdPxd sensitive and sensitive and PxdPxd

resistant melanoma cellsresistant melanoma cells



PhenoxodiolPhenoxodiol sensitizes melanoma sensitizes melanoma 
cells to cells to CarboplatinCarboplatin



Conclusions Conclusions 

XIAP expression is higher in melanoma XIAP expression is higher in melanoma 
specimens than in nevi, and expression is specimens than in nevi, and expression is 
associated with disease aggressionassociated with disease aggression
Treatment of melanoma cell strains with Treatment of melanoma cell strains with 
PhenoxodiolPhenoxodiol can result in XIAP can result in XIAP 
degradation and sensitization of cells to degradation and sensitization of cells to 
CarboplatinCarboplatin



Ongoing StudiesOngoing Studies

NVNV--196, another investigational 196, another investigational isoflavoneisoflavone
analogue, currently in Phase I studies in analogue, currently in Phase I studies in 
Australia.Australia.
NVNV--143, a metabolite of NV143, a metabolite of NV--196, still undergoing 196, still undergoing 
prepre--clinical evaluation.clinical evaluation.
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NVNV--143 as a sensitizer to 143 as a sensitizer to 
CarboplatinCarboplatin in melanoma cellsin melanoma cells
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NVNV--196 as a sensitizer to 196 as a sensitizer to 
CarboplatinCarboplatin in melanoma cellsin melanoma cells
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Ongoing and future studiesOngoing and future studies

Determination of mechanism of action of NVDetermination of mechanism of action of NV--143 143 
and NVand NV--196 as chemotherapy sensitizers196 as chemotherapy sensitizers
Verification of synergism of NVVerification of synergism of NV--143 and NV143 and NV--196 196 
with with CarboplatinCarboplatin in mice in mice –– David BrownDavid Brown
Clinical trial with combination of NVClinical trial with combination of NV--143 OR NV143 OR NV--
196 and 196 and CarboplatinCarboplatin in humans in humans –– metastaticmetastatic
disease and/or patients with indisease and/or patients with in--transit transit 
metastases prior to surgery.metastases prior to surgery.
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