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Adapted from Final version of 2009 AJCC staging for melanoma, Balch et al JCO

Stage II-III Melanoma
• High degree of heterogeneity 

among patients within the same 

stage 

• Variable survival ranging 25-55%

• Overlapping survival among stage 

II-III

• Stage IIB and C worse than IIIA



Who should we treat with immunotherapy?

• Immunotherapy can be effective after surgery in preventing 

recurrence

• Treat all patients?

• High toxicity

• High cost ($20,000 / mo)

• Treat only recurrent patients?



Prognostic tools to stratify 

Stage II-III melanoma patients

CD8/CD68 

ratio

Genomic Signature 

Melanoma Immune 

Profile 

(MIP)



Melanoma Immune Profile (MIP)

b.
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Sivendran S, Chang R, Pham L, et al. Dissection of immune gene networks in primary melanoma 
tumors critical for anti tumor surveillance of patients with stage II-III respectable disease. J Invest 
Dermatol
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Gender

Age

Stage

Time to censoring -- median(range)

Died from melanoma -no.(%)

Time to death -- median (range)

Disease progression- no.(%)

III -- no. (%)

Patient outcome

II -- no. (%)

Mitoses -- median (range)*

Non-brisk -- no. (%)

Brisk -- no.(%)

Tumor-infiltrating lymphocytes*

Absent -- no.(%)

Present -- no.(%)

Ulceration

Absent -- no.(%)

Pathological characteristics

Depth (mm) -- median ( range)

Extremity -- no.(%)

Location of tumor

Trunk -- no.(%)

Median (range) --no.

Female -- no.(%)

Male -- no.(%)

Characteristics of  the Test Set

Characteristics

46 (26-146)
+

18 (45)

36 (25-158)

22 (46)

23 (48)

25 (52)

3 (0-20)

38 (79)

7 (15)

1 (2)

28 (58)

20 (42)

3.47 (1-30)

23 (48)

25 (52)

65 (27-90)

22 (46)

26 (54)

Test set (N=48)

* TILs and mitotic rate is available for 46 patients.
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AUC=0.7866

Gender

Age

Stage

Time to censoring -- median(range)

Time to death -- median (range)

No -- no.(%)

Disease Progression

Yes -- no.(%)

III -- no. (%)

Patient Outcome (months)

II -- no. (%)

Non-brisk -- no. (%)

Brisk -- no.(%)

Tumor-in ltrating lymphocytes+

Absent -- no.(%)

Present -- no.(%)

Ulceration

Absent -- no.(%)

Extremity -- no.(%)

Location of Tumor

Trunk -- no.(%)

Median (range) --no.

Female -- no.(%)

Male -- no.(%)

47 (31-160)

18 (38)

42 (25-160)

26 (54)

22 (46)

23 (48)

25 (52)

3 (0-20)

38 (79)

7 (15)

3 (6)

28 (58)

20 (42)

3.47 (1-30)

23 (48)

25 (52)

65 (27-90)

22 (46)

26 (54)

Test set (N=48)
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Characteristics 
  

Training Set (N=40) 

Gender        

  

Male --

 

no.(%)   28 (70)

 

 

 Female -- no.(%)   12 (30)

 

 

      
Age median (range) -- no.

 
  

67 (29-87)
 

  
Location of tumor

 

     
Trunk --

 
no.(%)

 

  24 (60)
 

 

 Extremity --
 

no.(%) 
  16 (40)

 

 

Pathological characteristics

 

    

Depth (mm) -- median (range)*

 

 

2.7 (1.2 -13)

 

  

Ulceration

 

     

Absent --

 

no.(%)

 
  

21 (52)

 

 

 

Present --

 

no.(%)

 
  

19 (48)

 

 

Tumor-infiltrating lymphocytes

 

   

Absent --

 

no.(%)

   

7 (17)

 

  

Non-brisk --

 

no. (%)

 

 

28 (70)

 

 

 

Brisk --

 

no.(%)

 

  

5 (13)

 

Mitoses --

 

median (range)

 

!

6.5 (0-26)

 

  

! ! !     

  

 

 

 

 

  

 

 

Patient outcome

 

    

Disease progression-- no. (%)

 

    

  
21 (52)

 

    

  

 

   

  

Died from melanoma --

 

no.(%)

 

 

17 (43)

 

  Time to death -- median (range) 19 (6-81) 

  Time to censoring – median (range) 61 (25-130) 

  
 

 

Characteristics of the Training Set

* Depth is available for 39 patients.

Patient Follow-up (months)

Clinical characteristics

Stage

II --no. (%) 18 (45)

III --no. (%) 22 (55)

b.
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Non-progressor Progressor
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Training Set Test Set



MIP further validated using 78 CUIMC patients 

Gartrell RD, Marks DK, Rizk EM, et al. Validation of Melanoma Immune Profile (MIP), a Prognostic 
Immune Gene Prediction Score for Stage II-III Melanoma. Clin Cancer Res. 2019 Jan 15



MIP correlates with disease specific survival

Gartrell RD, Marks DK, Rizk EM, et al. Validation of Melanoma Immune Profile (MIP), a Prognostic 
Immune Gene Prediction Score for Stage II-III Melanoma. Clin Cancer Res. 2019 Jan 15



Top Genes in MIP differentiate non-recurrent 

patients from recurrent

Gene Fold Change
BH               

p value

PTPRC 1.07 0.0399

CCL5 1.19 0.0399

CD2 1.05 0.0399

CD27 1.21 0.04

CXCL9 1.56 0.0459

CD8A 1.26 0.0459

CXCR3 1.11 0.0459

CXCL11 1.39 0.0459

LCK 1.14 0.0459

Differential expression

Gartrell RD, Chen AX, and Saenger YM et al unpublished



HLA-DR
Ki67
CD68
CD8
CD3
DAPI

SOX10



Tissue Segmentation



CD3+CD8+ Stroma

CD8+ and CD68+ cells in stroma correlate with DSS

Gartrell RD, Marks DK, Hart TD, et al Quantitative Analysis of Immune Infiltrates in Primary 
Melanoma. Cancer Immunol Res. 2018 Feb 21;PubMed PMID: 29467127.

CD68+ Stroma



High CD8/CD68 Ratio predicts good DSS

Gartrell RD, Marks DK, Hart TD, et al Quantitative Analysis of Immune Infiltrates in Primary 
Melanoma. Cancer Immunol Res. 2018 Feb 21;PubMed PMID: 29467127.



Ratio of CD8+/CD68+ as Biomarker

Gartrell RD, Marks DK, Hart TD, et al Quantitative Analysis of Immune Infiltrates in Primary 
Melanoma. Cancer Immunol Res. 2018 Feb 21;PubMed PMID: 29467127.



Linking MIP and multiplex IF

Gartrell RD, Chen AX, and Saenger YM et al unpublished



MIP + CD8/CD68 ratio defines risk groups 

Gene
CD8/CD68 

Stroma

PTPRC 0.05

CCL5 0.21

CD2 0.07

CD27 0.04

CXCL9 0.19

CD8A 0.16

CXCR3 0.19

CXCL11 0.2

LCK -0.03

Gartrell RD, Chen AX, and Saenger YM et al unpublished



MIP + CD8/CD68 ratio defines risk groups 
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Gartrell RD, Chen AX, and Saenger YM et al unpublished
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Questions?


