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The Challenge: Most patients do not respond to anti-PD1

*Suzanne L. Topalian, Charles G. Drake, Drew M. Pardoll
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How do we identify the best treatment option for each individual patient? 



Integrating tumor and clinical data sources

CD8, PD-1, PD-L1

A: Tumor Interrogation

Bulk-based

Single Cell-based

Spatially Resolved

Melanoma biopsy

• TNM stage

• CBC with diff

• LDH

• Metastatic pattern

• IgG, IgM

• Other

B. Clinical Information



Capturing cell-cell interactions in native context

CD8, CD68, PD-L1, SOX10

What are the other surface receptors and ligands being expressed 
between distinct cell types? 



CD8+PD-1+ T cells

CD68+PD-L1+ MDCs
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PD-L1: Single parameter vs. multi-parameter   

Responder Non-Responder

APS Score (PD-L1): 3 

Both patients would be predicted to respond to anti-PD1

PDL1= red (membraneous)
SOX10= blue (nuclear)

APS Score (PD-L1): 4 

Capturing multiparametric information according to response



CD68, PD-L1 SOX10, PD-L1

Primary source of PD-L1 Myeloid-derived cells Cancer cells

T-cells, IFN-gamma Dependent (Upregulated) Independent (Constitutive)

Treatment Outcome Response Progression

CD8, PD-L1

Capturing multiparametric information according to response



Triple Negative Breast Ca Head&Neck SCC

Melanoma Merkel Cell Carcinoma

There are niches that are commonly shared across cancer types



Spatial Organization Multiparametric Subcellular localization

CD8, PD-1, PD-L1 PD-L1, SOX10 CD8, PD-1, 

Integrated Omics: Bulk + Single cell + Spatially resolved

An integrated Omics approach: Bulk + Single cell + Spatially resolved 



Can we develop a systematic multiplexed IHC approach that builds on this?

1st Generation: Baseline density and response to anti-PD1



Integrating tumor and clinical data sources

CD8, PD-1, PD-L1

A: Tumor Interrogation

Bulk-based

Single Cell-based

Spatially Resolved

Melanoma biopsy

• TNM stage

• CBC with diff

• LDH

• Metastatic pattern

• IgG, IgM

• Other

B. Clinical Information



The Liver + groups: shorter PFS 
when compared to Liver – groups 

Clinical activity of anti-PD-1 according to metastatic pattern



Objective response rate according to metastatic pattern



Subgroup analyses: ORR and PFS

LDH and Tumor Burden (Pearson’s correlation= 0.51, p<0.001)
R2 = 26.3% (Percent of Variation in LDH explained by tumor burden)



IHC analysis of CD8, PD1, PDL1 according to metastatic pattern

Responder (No Liver Mets) Non-Responder (+ Liver Mets) 
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2nd Cohort

N=52 patients

N=28 responders

N=24 nonresponders

N=10/15 NR Liver+

N= 14/23 R Lung+



Integrating clinical information will aid in biomarker development

*4/5 “high TIL” Non-Responders

were associated with liver

metastases and/or LDH>300



Conclusions

• Spatially resolved approaches measures parameters that add value to 
bulk and single cell assays

• Current challenges include variability in pre-analytical variables

• The integration of clinical information may aid in biomarker 
development
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