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Background

Colorectal cancers develop from polyps that are present in many people and are 
removed during colonoscopy to reduce the chance of progression to colorectal 
cancer. In colorectal cancer patients, the body’s immune system attempts to 
eradicate the cancer, and this process can be enhanced using FDA-approved 
therapies. We know very little about the immune response to colorectal polyps 
and whether different types of polyps with different risks of progression to 
colorectal cancer harbor different immune cells. The immune microenvironment 
is a critical regulator of colorectal cancer biology and is a clinically targetable 
tumor feature.  However, much less is known about the immune 
microenvironment of pre-cancerous neoplasia in the colorectum and how the 
immune response to such lesions modulates progression to invasive cancer.  

Aim
To address this knowledge gap, we utilized multispectral immunofluorescence, 
digital imaging, and supervised machine learning algorithms to quantify T 
lymphocyte populations in situ in more than 1,000 specimens classified with 
2019 WHO criteria.
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T cell subtype
CD3+CD4+: Helper T-cell
CD3+CD8+: Cytotoxic T-cell

(1) T cell infiltrates are different in precursors as compared to normal mucosa.
(2) Precursor size is strongly and inversely correlated with T cell infiltration.
(3) Serrated pathway neoplasia harbors higher intraepithelial T cells and lower lamina propria T cells 

as compared to classical pathway neoplasia. 
(4) Grade of dysplasia is not associated with T cell infiltration.
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Wilcoxon rank sum test
* P value<0.01
** P value<0.001
*** P value<0.0001

Precancerous neoplasia polyp size

- Small: 1 to 4 (mm)

- Medium:  5 to 9 (mm)

- Large: ≧ 10 (mm)
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