Prognostic impact of immune response in resectable colorectal liver metastases treated with and without perioperative FOLFOX chemotherapy
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It is still unclear how the immune response in colorectal liver metastases is related to PFS and
whether this may be influenced by systemic therapy.
Our aim was to investigate the influence of FOLFOX chemotherapy on immune response and
whether immune response is correlated to improved progression free survival (PFS) in patients
with resectable CRLM.
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1. Chemotherapy arm vs. surgery alone arm
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• Higher CD3+ lymphocyte and mast cell count in the tumour, although absolute mast
cell count difference is small.
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• Lower CD4+ lymphocyte count in normal liver tissue.
• Lower macrophage count in normal liver tissue and at the TNI.
• T-cell score >2: 44.7% in the chemotherapy arm vs. 25% in the surgery alone arm
(p=0.104)

R
A
N
D
O
M
I
Z
E

CD3+ Lymphocytes Tumour
CD4+ Lymphocytes Normal liver
CD68+ Macrophages Normal liver
CD68+ Macrophages - TNI

• Immunohistochemistry was performed on whole slides to recognize
T-lymphocytes (CD3+, CD4+, CD8+)

6 cycles
(3 months)

The EORTC study 40983 demonstrated that perioperative chemotherapy with FOLFOX
increases progression free survival compared to surgery alone for patients with
resectable liver only metastases from colorectal cancer.
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tumour border (TNI)
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• T-cell score (0-4 points) was calculated by scoring 1 point for densities above the median
value for CD3+ and CD8+ T-cells at the TNI or inside the tumour. The score ranges from 0,
when low densities of both cell types are found in both regions, to 4, when high densities of
both cells are found in both regions.
• Immunological response was compared between arms and correlated to PFS.

Patients’ baseline characteristics were quite balanced between the two arms of this subset.
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2. Immune response and PFS

• High mast cell count (CD117+) in the tumour was associated with an increase of
3-year PFS from 21% to 43% (HR=0.54, 95% CI [0.32-0.93], p=0.024).
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• T-cell scores >2 was correlated with better PFS. Median PFS was 10.8 months for
patients with a T-cell score ≤ 2 vs. 38.6 months for patients with a T-cell score of 3
or 4 (HR=0.51, 95% CI [0.27-0.96], p=0.036).
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• CD8+ lymphocyte subtype analysis (T-cell score) does not add much information to
CD3+ results (HR=0.51 instead of HR=0.57).
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• High density of CD3+ lymphocytes at the TNI was associated with prolonged PFS
(resp. 10.8 vs. 22.8 months, HR=0.57, 95% CI [0.34-0.95], p=0.031), resulting in an
increase in 3-year PFS from 24% to 43%.

Figure 1. Example of a CD3+ stained virtual slide
with 5 rectangles (1x4mm) centred on the tumour-normal interface (TNI), where ‘T’ represent the tumour
side. The red line represents the TNI marker.
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We retrospectively collected formalin-fixed, paraffin-embedded (FFPE) tissue blocks from
surgical specimens (liver metastases) from 82 of the 364 patients enrolled in this study.
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* One patient had more than four liver metastases
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Patients' baseline characteristics

Chemotherapy can have a stimulating effect on local immune response which is associated
with improved prognosis in primary colorectal cancer.
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conclusion
• Present analyses, conducted for the first time in a randomised study,
suggest that chemotherapy independently influences immune cell
profiles.
• Lymphocytes at the tumour front and intratumoral mast cells appear
to be of prognostic value in a metastatic setting.
• Our data suggest that part of the benefit of chemotherapy could be
the result of an increase of lymphocyte-mediated immune response
around the tumour.
• Study limitations: This is an exploratory study with a small sample size.
Our results need to be confirmed in a larger prospective study.
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