
Single sample gene set enrichment analysis was utilized to carry out
deconvolution of the immune population in gene expression data derived from
an existing HNSCC gene expression data set (Illumina HumanHT-12-v3
Expression BeadChip Arrays) at Montefiore Medical Center (MMC). Results
were additionally characterized using alternative bioinformatics tools (cibersort
and ESTIMATE). Findings were then validated using the same methods carried
out on transcriptome data from The Cancer Genome Atlas (TCGA). Median
scores representing the relative abundance of immune cells were compared
using Wilcoxon rank-sum tests. The immune profile was compared between
HPV-associated oropharynx cancers and other HNSCCs identified by PCR
detection of HPV. The relationship between immune profile and locoregional
recurrence was examined using logistic regression models built using the MMC
cohort.
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Objectives

v There were several consistent characteristics of the immune cell 
population related to both HPV-driven disease and lack of disease 
recurrence, suggesting that these key features in the immune 
microenvironment may contribute to treatment response and survival.

Conclusion

Results

1. University of Michigan, Ann Arbor, MI
2. Memorial Sloan Kettering Cancer Center, New York, NY

Here, we sought to first validate previously reported trends in immune cell
environment in HPV-driven oropharyngeal SCC to non-HPV driven HNSCC.
Next, we sought to identify trends in immune cell environment in individuals
who remained free of local recurrence to those with disease recurrence.
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Background
There has been growing interest in the role of the immune microenvironment in
the development and behavior of head and neck squamous cell carcinoma
(HNSCC)1-4. It has been hypothesized that the efficacy of standard treatments
(e.g., radiation and cisplatin), and the potential for immunotherapy, may
depend partly on an immune response in addition to standard cytotoxic
activity1-5. Recently, several bioinformatic deconvolution methods have been
developed to estimate the predominance of specific immune cell populations
from transcriptome data derived from whole tumor samples5.

Figure 1. Heat map of relative 
abundance of different immune cell 
types by HPV status.

The MMC cohort consisted of 179 subjects predominantly white (68.2%) males
(70.5%) with a median age of 62.9 at diagnosis (IQR 56-70). The group
contained tumor of diverse primary sites – oral cavity (26.8%), larynx and
hypopharynx (33.9%), and oropharynx (39.4%). Of the oropharynx cases,
55.6% were HPV positive. Median disease-free survival for the cohort was 35.5
months (IQR 13.7-98.5).

Immune infiltration differed between subjects with HPV-driven HNSCC of the
oropharynx compared to all other sites. In both MMC and TCGA patients,
overall immune cell presence, overall T-cell infiltration, and CD8+ T cells were
higher among HPV-driven disease (p<0.05 all). CTLA4 expression was also
higher among HPV-driven disease.

Table I. Characteristics of the Montefiore
Medical Center cohort (MMC; N=179)
and The Cancer Genome Atlas cohort
(TCGA; N=280).

Methods and Materials

3. Albert Einstein College of Medicine, Bronx, NY
4. Discipline of Oncology, Memorial University of Newfoundland, Canada

5. Montefiore Medical Center / Albert Einstein College of Medicine, Bronx, NY

Results, continued
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Among individuals that developed a disease recurrence, median T cell score
was lower, though this difference did not reach significance (p=0.051). Median
NK CD56 dim cells levels were lower among those with documented
recurrence (p=0.048). CTLA4 levels were also higher among those with no
recurrence (p=0.02). Univariate logistic regression in the MMC cohort found
significant associations between several immune cell populations and
recurrence of disease. Relative abundance of CD8+ T cells (OR -9.3,
p<0.001), and effector memory T cells (OR -3.8, p=0.007) were associated
with decreased odds of recurrence Relative deficiency of Type 1 CD4+ T cells,
macrophages, dendritic cells, NK CD56 bright cells and NK CD56 dim cells
were associated with increased odds of recurrence (p<0.05 for all). Lower
CTLA and PDL1 Levels were also associate with increased odds of recurrence
(p<0.05).

Figure 1. Box graphs of relative abundance of immune cell populations in patients with HPV-driven
oropharyngeal squamous cell carcinoma as compared to those with non-HPV driven oropharyngeal cancer
or head and neck squamous cell carcinoma as of other sites. A. demonstrates difference in median
presence of all immune cell types by HPV status in the MMC cohort B. difference in median presence of all
immune cell types by HPV status in the TCGA. C. difference in median presence of all T cells by HPV status
in MMC cohort. D. difference in median presence of all T cell types by HPV status in the TCGA.
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