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Triple negative breast cancer (TNBC) is a chemo-sensitive breast cancer subtype, but has an
aggressive behavior with high rates of local and distance relapse. Several studies1,2 have
identified that high levels of tumor-infiltrating lymphocytes (TILs) at diagnosis of TNBC confers
better prognosis and patients respond better to specific chemotherapies. But only 15% of
TNBC patients have high levels of TILs, and another 15% has almost zero3. The aim of this
study is to understand the mechanisms that impede immune infiltration in the tumor. Our main
hypothesis is that lymphocytes are blocked in local lymph nodes by an immune checkpoint.
Primary objective: analyze 5 immune checkpoints in lymph nodes (LN) of patients with low
TILs and compared to high TILs patients by immunohistochemistry (IHC).
Secondary objectives: a) analyze gene expression of 50 immune genes in LN with
NanoString; b) analyze germinal centers (GC) and tertiary lymphoid structures (TLS) to study
humoral response c) analyze, in the tumor, 5 biomarkers by IHC, 50 immune genes and the
360-breast cancer panel by NanoString, and mutation and neoantigen load by whole exome
sequencing (WES).
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In low TIL patients, lymphocytes may be retained in lymph
nodes by, at least, CTLA-4. They also have higher expression
of B7.H3 and B7.H4 in the tumor. In high TIL patients, PD-L1
may act as a secondary brake in the tumor, and showed more
developed humoral response and less neoantigens.

Inclusion criteria were T1c-T2N0M0 TNBC patients that did not have neoadjuvant treatment,
and exclusion criteria were patients with intermediate TILs (5-50%) and unavailability of both
LN or tumor. We included 35 patients [15 with high (³50%) and 20 with low TILs (£5%)] that
underwent surgery between 1998 to 2009 (Figure 1). We followed the methodology of Figure
2 for the different tests performed.

Variables High TILs (≥ 50%)
15 patients

Low TILs (≤ 5%)
20 patients

Age at diagnosis (years)
- Mean
- Median
- Range

55
56

26 – 79

61
62

38 – 79
Type of surgery (%)
- Tumorectomy
- Mastectomy

9 (60%)
6 (40%)

16 (80%)
4 (20%)

Tumor size (mm)
- Mean
- Median
- Range

22,47
22

11 – 50

20,05
18

11 – 35
TNM (%)
- T1cN0M0
- T2N0M0

6 (40%)
9 (60%)

12 (60%)
8 (40%)

Histology (%)
- Invasive ductal G3 12 (80%) 15 (75%)
Lymph node resection (%)
- Lymphadenectomy
- Sentinel Lymph/s Node/s Resection

9 (60%)
6 (40%)

5 (25%)
15 (75%)

Figure 2. Methodology for the different tests performed. IHC: Immunohistochemistry; H&E: Hematoxylin and Eosin.

Figure 1. Flow diagram for the identification of patients and samples. *as per 2017 TIL evaluation guidelines4.

Table 1 provides a summary of patient’s clinical and anatomopathological characteristics. The
immune phenotype of high TIL samples was inflamed tumors; for low TILs we considered both
the immune excluded and dessert phenotypes. By TNBC signature5, 15/15 high TIL patients
were BLIA (Basal-like Immune Activated), while low TILs were 9/18 (2 samples did not pass
the quality control of NanoString).
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Table 1. Patient’s clinical and anatomopathological characteristics.

CTLA-4 is more expressed in lymphocytes from lymph nodes of low TIL patients
CTLA-4 and PD-1 stained lymphocytes very clear, the others stained several cells of the LN.
- CTLA-4 (p = 0.01, median 7% vs. 4%) and OX-40 (p < 0.01, median 30% vs. 15%) were

more expressed in LN of low TIL patients by IHC. PD-1, PD-L1 and PD-L2 were not
statistically significant (Figure 3).

- CD68 (t score 1.72) and CD8A (t score 1.28) were overexpressed in high TIL patients by
SAM analysis on the 50-immune gene NanoString panel.

High TIL patients have more TLS and more and larger GC
We measured size and number of GC and TLS present in LN and tumors. We considered £3
GC as a limited humoral response and £100 µm (mean diameter) as a small GC.
- High TILs had more and larger GC (80% vs. 35%, p = 0.02) and 
- had more TLS (47% vs. 25%, p = 0.28) than in low TIL patients.

High TIL patients have higher levels of PD-L1+ tumor cells but less neoantigens, low 
TILs overexpress B7-H3 and B7.H4
- PD-L1 was highly expressed in tumor cells of high TIL patients (p < 0.001, median 0.0% vs.

0.5%), and OX-40 in tumor cells of low TIL patients (p < 0.01, median 35% vs. 15%)
(Figure 3A).

- PD-L1 and OX-40 usually stained stromal TILs adjacent to tumor, and coincided with the
presence of CD8+ T cells (Figure 3B).

- B7.H4, B7.H3 (CD276), VEGF, CD73 and CD56 were overexpressed in low TILs by SAM
analysis (p<0.05) and had more expression of stromal genes (Figure 3C and D).

- Low TILs had more neoantigen load (p = 0.027) (Figure 3E).

787 reports from two hospitals

102 patients to evaluate TILs* and 
sample availability

685 patients not included due to inclusion 
criteria:
- T1c-T2N0M0
- No neoadjuvant chemotherapy

67 patients excluded:
- 41 with intermediate TILs
- 5 with sample unavailability
- 6 with heterogeneous TILs
- 15 extra low TILs to equal the groups35 patients included

15 high TILs 
(≥50%)

20 low TILs
(≤5%)

Figure 4. A) Box-plots comparing the expression of PD-L1 and OX-40 in tumor cells between primary tumor samples of high and low TIL patients. B)
PD-L1, OX-40 and CD8 staining in the tumor of a high TIL patient; C) Heatmap of the 50-immune NanoString panel in tumor; D) Forest Plot of the
360 Breast Cancer NanoString panel; E) Mutation and neoantigen load comparison.

APPLICABILITY

Figure 3. Box-plots comparing the expression of CTLA-4 (lymphocytes only), OX-40, PD-1 (lymphocytes only), PD-L1 and PD-L2 between lymph
nodes of high and low TIL patients.

We could apply anti-CTLA-4 treatments to increase immune
infiltration in localized TNBC tumors with low TILs before
surgery or neoadjuvant treatment, to improve their prognosis.
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