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Immunotherapy of Melanoma 

1901      Leyden  autologous oncolysate 

      1968 Symes  allogenic spleen cells 

      1973        Falk   Bacille Calmette-Guerin 

     mid 1980th Morton  whole cell vaccines  

 1987        Rosenberg  Interleukin-2 

  1996 Boon   MAGE; peptide vaccines 

  1998        Schuler, Steinman   dendritic cells 

       2002 Rosenberg                anti-CTLA-4 
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Long duration of tumour  

responses with IL-2 

• 270 patients in multi-institutional phase II clinical trials 

Partial Responders 
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Hallmarks of Melanoma  

in Immunotherapy 

• Melanoma immunotherapy has a ceiling of response in 

the order of 10-20% of patients 

• Responses may take a long time to declare  

• Once there is a response, it tends to be durable and 

some patients are seemingly cured 

• Clinical features associated with increased responses: 

– Skin, in-transit and nodal metastasis 

– Low LDH 

– Pre-existing or induced autoimmune phenomenon 
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State-of-the-Art of Melanoma 

Immunotherapy 

• Several immunotherapy approaches can lead to long 
term remission of metastatic melanoma: 

– Spontaneous remission 

– HD IL-2 

– Dendritic cell vaccines 

– Immune modulating antibodies: anti-CTLA4 

– Adoptive transfer cell therapy 

 

• Some melanoma tumor vaccines shorten patients’ 
PFS or OS: 

– Cancervax 

– GMK 
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MMAIT-III 
• asdasd 

Morton et al. ASCO 2007 

Cancervaxin versus Placebo in Stage IV NED 
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• Specific Immunization  

 

• Unspecific immunostimulation 
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• Specific Immunization  

 

• Unspecific immunostimulation 
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Immunotherapeutic strategies 

Tumour 

Dendritic cells 

NK cells 

Transfer of tumour Ag 

pepdtide/protein/RNA/DNA 

vaccines 

Improved presentation of 

Tu-antigen 

- DC vaccination 

- Tumour–DC fusion 

Transfer of activating  

molecules, anti-CTLA-4 

etc. 

Lymphocytes 
Lymphokine-activated  

killer cells 

Transfer of ex vivo 

activated T-cells Transfer of cytokines 

– interleukin (IL)-2, 

interferon (IFN)-α, IL-12, 

TNF-α, GM-CSF, Flt3L 
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Frequency of in vitro/ex vivo T-cell recognition of 

different self MAA in metastatic melanoma patients 

Gp-100 
A*0101, A*0201, A*0301, A*1101, A*6801, 
B*3501, Cw*0501, Cw*0602, Cw*0802 

Tyrosinase 
A*0201, B*3501, 
B*4001, B*4403 

NA17-A 

MAGE-6 

LAGE-1b,-2 

MAGE-1,-3 

 

NA88-A 
B*1302 

GAGE-2, -3 
A*2402, A*0301 

gp75 

GAGE-5 

From Jotereau, 2001. 

Melan-A/MART-1 
A*0201, B*3501 
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K. Bol et al. Cancer Res (2012) accepted  

• Test #1 (n=77pts) : Tetramer binding  (3 TAA); 25 pts + 

 

• Test #2 (n=25pts) : peptide recognition; 18 pts + 

 

 

• Test #3 (18=pts) : natural TAA processing; 12 pts + 
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Search for Biomarkers 

• « Gene profiling » as optional, explorative research approach  
 

• Tumor biopsies taken BEFORE MAGE-A3 immunisation 

 

• MAGE-A3 screening 

• Predictive signature to MAGE-A3 ASCI 

Louahed, ASCO 2008 

Predictive gene signature  

regarding MAGE-A3 vaccination:  

immunological microenvironment critical  
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Immune Resistance orchestrated by the 

Tumor Microenvironment,  
T.Gajewski, Immunol. Rev. 2006 

Therapeutic  

Strategies 

Predictive  

Markers 

 

Genomics 

7 Genes  

Inhibition 

of Stat-3 
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Host environment critical for immune 

responsiveness  ? 
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• Specific Immunization  

 

• Unspecific immunostimulation 
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Immunomodulating Antibodies 

+ Receptor agonist - Receptor antagonist 

CD137 

CD40 

OX40 

GITR 

CD27 

CTLA-4 

PD1 

B7-H1 

BTLA 

TGF-β 

IL-10 

Peggs KS, et al. Clin Exp Immunol 2009;157(1):9–19 
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CTLA-4 and the immune response 

CD28 

B7 B7 

CTLA-4 

YERVOY 
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Baseline Post-Treatment 

 

Patient 13 experienced complete resolution of abdominal 

subcutaneous nodule and lung lesion. Patient previously 

failed chemotherapy, immunotherapy, and surgery. 
 

Complete Response 

*Investigator-reported 

Ipilimumab plus Peptid-Vakzine bei Patienten mit  

fortgeschrittenem malignen Melanom (NCI) 

Copyright ©2003 by the National Academy of Sciences 

Phan GQ, et al. Proc. Natl. Acad. Sci. 2003;100:8372-8377. 
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CTLA-4-Antikörper 
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Survival benefit: 3 Mo in both Ipi arms 
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Phase III study in pre-treated patients: 

prolonged survival at 1 and 2 years 

24% of patients alive at 
two years with Ipilimumab 

and 14% with control 

Curves stay 
separated 

46% of patients alive 
at one year with 

Ipilimumab and 25% with 
gp100 vaccine (control) 

80% of 
patients 
are alive 

 

 
lpilimumab + gp100 (n=403)   (A) 

lpilimumab + placebo  (n=137)   (B) 

gp100 + placebo  (n=136)   (C)  
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Survival Benefit: 2 Mo in Ipi+DTICArm 

Despite higher dosage & maintainance  
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Methods: treatment and assessment 

* 

B = baseline           = ipilimumab dosing       = tumour assessment (brain, extracranial) 

An additional W 20 brain assessment was required in CA184-042 

Ipilimumab Induction 

10 mg/kg - Q3W x4 

W1 

Ipilimumab Maintenance 

  B   Q12W → End of treatment 

10 mg/kg - Q12W 

4 7 10 

12 16 W6 

36 24 

24 

48+ 

Single arm trial  
• Cohort A (n=51): patients not requiring steroids 
• Cohort B (n=21): patients requiring steroids 
 

Efficacy endpoints 
• Best overall response rate 
• Survival 
 

* 

Lancet Oncol. 2012 May;13(5):459-65. Epub 2012 Mar 27. 

Ipilimumab in Brainmetastases of 

Melanoma Patients 
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Ipilimumab in Brainmetastases of 

Melanoma Patients 
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Conclusions 

• Clinical activity of ipilimumab (10mg/kg) 

– Nearly doubles 1- and 2-year survival rates vs the 

comparator 

– Prolonged survival: 26% alive at 2 years 

– Clinical activity is evident in patients with 

metastatic melanoma and brain metastases 

– Response rate in CNS of 13.0 % 

• Safety 

– Similar safety profile as in patients without brain 

metastases 

– No unique toxicities or increase in CNS toxicities 
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Overview: Therapeutic Approches  

Douglas Hanahan and Robert A. Weinberg, Cell 2011; DOI 10.1016/j.cell.2011.02.013 March 4: 646-674 
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Modulation of Cellular Immune Response 
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Garber JNCI 
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This article (10.1056/NEJMoa1200690) was published on June 2, 2012, at NEJM.org. 
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This article (10.1056/NEJMoa1200690) was published on June 2, 2012, at NEJM.org. 
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This article (10.1056/NEJMoa1200690) was published on June 2, 2012, at NEJM.org. 
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Adjusted Goals of Cancer Treatment 

Adult Solid Tumors 

• Cancer Containment versus Cancer Eradication  

• Focus on novel immuno-modulation through critical 

targets for immune-directed cancer therapy 

– Immune checkpoint blockade 

• Immunotherapy Outcomes 

– Lower traditional response rates  

– High quality of responses  

– Disproportional greater effect on OS 

– Long Term OS > Median OS 
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Today We Should Aim for Improving 

Long-term Survival in Advanced Melanoma 

• Treatment goals in advanced melanoma 

– What are we trying to do? 

• "Clinical cure" but not necessarily a 

"biological cure" 

– The role of cancer cell directed therapy? 

– The role of immune directed cancer therapy? 

– Cancer containment versus cancer eradication?  

– What is long-term survival? 

– How do we get there? 
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Summary & Conclusion 
• Conclusions can only be drawn from clinical phase III studies! 

 - Whole tumor cell vaccines should be considered with care 

     - Ganglioside vaccine seems to be disadventageous 

• No results of phase III available for peptide and protein vaccines  

• Induce more and better T cells by exploiting DC biology, 
adjuvants etc 

 

• Check point control mediates OS benefit and clinical responses 

 

• Biomarkers to identify responsive patients 

 

• Block escape and suppressive mechanisms (combination 
therapy) 
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Thank you for your 

attention 


