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Abstract

Morphological evaluation of tumor-infiltrating lymphocytes
(TIL) is gaining importance as evidence strengthens its clinical
relevance as immunological biomarker, in breast cancers. The
significance of TIL also lies in the fact that its presence determines the
immune response and thereby predicts improved disease outcome
independent of chemotherapeutic regimen. The present study
was conducted to establish the association of Tumour infiltrating
lymphocytes (TIL) with other independent clinicopathological
prognostic factors of breast cancer and find their statistical
significance. A retrospective study was conducted with random 149
modified radical mastectomy specimens. Data was collected with
respect to the following inclusion criteria: age, histological type,
histological, grade, tumour size of primary breast cancers, lymph
node status, lymphovascular invasion ER, PR, Her 2 neu status by
immunohistochemistry. Univariate regression analysis was done
for all the variables with TIL. Based on p-value and correlation
coefficient these four variables: lymphovascular invasion,
histological grade, Her 2 and Triple negative breast cancer (TNBC)
showed high association with TIL. Multivariate logistic regression
analysis emphasized that the four variables: histological grade,
lymphovascular invasion, Her 2 and TNBC together are strongly
associated with TIL. Hence the evaluation of TIL density in routine
histopathological practice may prove to be of paramount relevance
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Introduction

Breast tumours are often infiltrated by leucocytes.
lymphocytes,

These  leucocytes  comprises

macrophages, polymorphonuclear cells, dendritic
cells or mast cells. Significance of these leucocyte
populationisinitsroleininnateaswellasinadaptive
immune response.! Significance of TIL evaluation
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is due to its clinical relevance as predictive and
prognostic biomarker in certain types of breast
cancer. TIL scores can even predict the treatment
response.” Genomic instability, characterized
by huge number of tumour associated antigens,
promotes anti tumour immune responses.®* CD8+
and CD4+ TH1 produce cytokineslike gamma-
interferon (IFN gamma) and interleukin 2 which
leads to anti-tumor activity.* The significance
of TILalso lies in the fact that its presence
determines the immune response and thereby
predicts improved disease outcome independent
of chemotherapeutic regimen specially in triple
negative breast cancers’ Tumour infiltrating
leucocytes (TIL) are of two types: lymphocytes
infiltrating into the tumour stroma or the stromal
TILs and lymphocytes directly infiltrating tomour
cells, also called intratumoral TILs.?

The present study was conducted to establish
the association of Tumour infiltrating lymphocytes
(TIL) with other conventional clinicopathological
prognostic factors of breast cancer and find their
statistical significance.

Material and methods

A retrospective study was conducted with random
149 modified radical mastectomy specimens from
2015 to 2017. Data was collected with respect to the
following Inclusion criteria: age, histological type,
histological, grade, tumour size of primary breast
cancers,lymphnodestatus,lymphovascularinvasion
ER, PR, Her 2 neu status by immunohistochemistry.
Exclusion criteria were: core biopsy specimens,
neo adjuvant chemotherapy received specimens,
specimens where lumpectomy was previously done,
recurrent tumours. As per institutional protocol
all the specimens were fixed with 10% neutral
phosphate-buffered formalin. Paraffin-embedded.
4 pm-thick sections of tumors from representative
areas, stained with hematoxylin and eosin (H &
E) stain, were studied. Immunohistochemistry
was done with rabbit monoclonal clone antibody.
Histological grading was done by Nottingham
Bloom Richardson grading system.® Tumors were

defined as triple negative as following: < 1% of ER
and PR immunoreactivity, and absence of HER 2
protein overexpression.”®

Tumour size and lymph node status determined
the pathological tumour staging. TIL was scored
based on the observations of two experienced
pathologists according to the guidelines of
International Working TIL group.” The area for
assessment was selected at the invasive edge of
the tumour. Necrotic areas, fibrotic areas, areas
of hyalinization, ductal carcinoma in situ (DCIS)
and normal lobules were excluded while TIL was
assessed. Tumour bed was scanned and average
TIL was scored in 400 x microscopic fields. Stromal
TILs were included in the study comprising all
mononuclear cells excluding polymorphonuclear
leucocytes. Stromal TIL score was determined
by percentage of stromal areas occupied by
mononuclear inflammatory cells.

Data was tabulated and analyzed statistically.
Univariate analysis was done for all the variables.
Different statistical measures like correlation
coefficient, chi square, p-value and information
value were calculated for all the variables with TIL
to test the significance level. p-value was calculated
by Wald Chi-square test for each variable. A
value of p < 0.05 was considered to indicate
statistical significance. Only statistically significant
variables were chosen to build multivariate logistic
regression model with TIL as response variable.
Receiver Operating Characteristic (ROC) curve was
used to test the performance of the model. Data was
analyzed employing SAS software.

Results

Out of 149 cases majority of the cases were of age
>50 (58%), ductal morphology (83%), tumour size
>5 cm (41%) and Nottingham Bloom Richardson
grade 3 (64%). Lymphovascular invasion was
present in 66% cases and axillary lymph node
metastasis was present in 48% cases. ER, PR, Her
2 positive cases were 52%, 51%, 56% respectively.
Triple negative breast cancer cases were 6%
(Table 1), (Fig. 1).

Table 1: Characteristics of breast cancer patients with respect to prognostic variables.

SI. No. Variable Number of cases Percentage
1 Age (yrs)
<50 63 42%
>50 86 58%
2 Histological type
Ductal 124 83%
Others 25 17%
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SI. No. Variable Number of cases Percentage
3 Tumour size
<2cm 38 25%
2-5cm 50 34%
>5cm 61 41%
4 Histological Grade
1-2 54 36%
3 95 64%
5 Lymphovascular invasion
Present 98 66%
Absent 51 34%
6 Lymph node
Negative 77 52%
Positive 72 48%
7 ER
Positive 78 52%
Negative 71 48%
8 PR
Positive 76 51%
Negative 73 49%
9 Her 2
Positive 84 56%
Negative 65 44%
10 Triple negative breast cancer (TNBC) 9 6%
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Fig. 1A: Section showing lymphovascular invasion and stromal tumour infiltrating lymphocytes in a case of breast cancer. (H&E,
400X)

B: Section showing Nottingham Bloom Richardson grade 3 invasive ductal carcinoma with stromal tumour infiltrating
lymphocytes. (H&E, 400X)

C: Section showing Her 2 positive tumour cells and stromal tumour infiltrating lymphocytes in a case of breast cancer (Her 2,
400X)

D: Section showing ER negative tumour cells and stromal tumour infiltrating lymphocytes in a case of triple negative breast
cancer (ER, 400X)
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Based on correlation coefficient, chi-square and  two groups: high (>50% score) and low (50% score).
p-value, these four variables: lymphovascular (Table 2) Information value was also calculated to test
invasion, histological grade, Her 2 and Triple the significance of these four variables which are as
negative breast cancer (TNBC) showed high  follows: Lymphovascular invasion-1.89, Histological
association with TIL. TIL score was grouped into  grade-1.07, Her 2 -0.42, TNBC - 0.15 (Fig. 2).

Table 2: Correlation coefficient of prognostic variables with TIL and their statistical significance

Sl. No.. Variable TIL Score >50%  Percent TIL Score <50% Percent p-value Correlation with TIL

1 Age (yrs) <.0001 8%
<50 23 38% 40 45%
>50 38 62% 48 55%

2 Histological type 0.1545 12%
Ductal 54 89% 70 80%
Others 7 11% 18 20%

3 Tumour size 0.2464 10%
<2cm 15 25% 23 26%
2-5cm 16 26% 34 39%
>5cm 30 49% 31 35%

4 Histological Grade <.0001 46%
1-2 6 10% 48 55%
3 55 90% 40 45%

5 Lymphovascular invasion <.0001 54%
Present 59 97% 39 44%
Absent 2 3% 49 56%

6 Lymph node status 0.6116 4%
Negative 30 49% 47 53%
Positive 31 51% 41 47%

7 ER 0.7219 3%
Positive 28 46% 43 49%
Negative 33 54% 45 51%

8 PR 0.9697 0%
Positive 30 49% 43 49%
Negative 31 51% 45 51%

9 Her 2 0.0003 31%
Positive 50 82% 46 52%
Negative 1 18% 42 48%

10 Triple negative 7 78% 2 22%  0.0362 19%

breast cancer
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Grade

Fig. 2: The bar diagram showing the information value for all the four significant variables with TIL as response variable

Indian Journal of Pathology: Research and Practice / Volume 8 Number 5 /September - October 2019



Association of Tumour Infiltrating Lymphocytes With Conventional Clinicopathological 579
Prognostic Factors of Breast Cancer

The above mentioned four statistically significant
variables were chosen to build multivariate logistic
regression model with TIL as response variable. The
model provided satisfactory classification result
with 82.4% percent concordant pairs. ROC curve

was used to ensure robust model performance.
This analysis emphasized that the four variables:
histological grade, lymphovascular invasion, Her
2 and TNBC together are strongly associated with
TIL (Fig. 3).

ROC-Receiver Operating Characteristic
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Fig. 3: The ROC curve reveals that if 1 40% of the ranked population is targeted based on the model built on four variables:
histopathological grade, HER 2, lympho vascular invasion and TNBC, it will be able to identify 84% of total high TIL score (True
Positive) patient and 15% of total low TIL score (False Positive) patients.

Discussion

TIL influences immune tumor microenvironment
and its association with other clinicopathological
factors have been discussed in few studies.’®!
Review of literature revealed a few studies from
India regarding TIL and breast cancer, mostly
from northern and western region of India.’*** The
present study is probably the only study with this
subject from eastern region of India.

The present study showed age as statistically
significant variable in univariate analysis but
not in multivariate analysis in presence of other
more significant variables. Ruan et al. showed
similar finding with significant p-value 0.04 in
univariate analysis but not significant p-value 0.25
in multivariate analysis.!

Tumour size >5 cm were present in 61 cases
but tumour size as a variable had poor correlation
with TIL in the present study. Similarly Ruan et al.
also did not find significant correlation between
tumour size and TIL in cases of neoadjuvent

treated TNBCs.” Some studies showed a
significant correlation between TILs and lymph
node status for patients that received neo adjuvant
chemotherapy.’'® However others did not show
statistical significant correlation with lymph node
status like the present study.””89% of the tumours
in present study had ductal morphology with high
TIL (>50%) but neither p-value was significant nor
had high correlation coefficient. Miyoshi et al. also
observed ductal histological type predominant
in their early, late and non recurrent groups but
neither had significant p-value

Bloom H]J et al. found that both higher scores of
stromal TILs and intratumoral TILs were associated
with higher Ki-67 index and higher histological
grade. Also intratumoral TILs scores were
positively correlated with negative LVI in TNBCs.®
Krishnamurti et al. found that TILs was significantly
associated with histologic grade 3 in TNBCs.!® The
present study also showed high correlation of TIL
with histological grade 3 but strong correlation
with presence of lymphovascular invasion. This
variation may be due to the fact that the present
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study included stromal TILs only. Jana et al. found
that stromal expression of CD10 revealed to be
significantly associated with increasing tumor
grade, increasing mitotic rate, and worsening
prognosis. CD10 also plays important role in
predicting treatment failure in breast carcinomas
receiving neoadjuvant therapy.’

Studies showed that higher scores of TILs are
present in triple negative breast cancers and they
also indicates a better prognosis in TNBCs.!”!®
Stanton et al. showed that in the early stage HER
2-positive and in TNBCs, TILs are observed in up
to 75% of tumors and lower amount of TILs in
luminal subtypes.” The present study also showed
association of TIL with TNBC and Her 2 positive
cases. Miyoshi et al. observed recruitment of TILs
in ER positive, HER 2 negative breast cancer
and, higher TIL proportions tended to be more
responsive to chemotherapy.! The present study
revealed poor correlation of ER and PR positivity
and TILs. This discordance may be due to the fact
that recurrent tumours were excluded from the
present study and Miyoshi et al. included them.
Rathore et al studied the clinico-pathological
characteristics and survival status of all patients
and found that ER, PR, HER-2/neu, and stromal
CD3+ and CD4+ counts showed insignificant
association with the end outcome. But grading,
stage and lymph node status showed statistically
significant association with the end outcome.™

In relapse cases of TNBC who fail to achieve
pathological complete response, TIL evaluation
is useful. Higher levels of TILs indicate the use
of immune checkpoint inhibitors which prevents
tumour elimination. In such cases anti Programmed
Cell death Ligand 1 (PDL1) therapy are targeted.?
Clinical trial with pembrolizumab showed that
tumours with pre existing CD8 T cells in the
invasive tumour margin were more predictive of
clinical response to anti PDL1.%!

The role of TIL subpopulations and therapeutic
response has been discussed in several studies.
Garcia-Martinez et al. found that high ratio
of CD8+/CD4+ was associated with higher
pathological complete remission rate in pre neo
adjuvant chemotherapy breast cancers.”?> CDS8+
TILs was revealed to be a predictor for pathological
complete remission irrespective of breast cancer
subtypes in the study of Seo et al. In the study by
Rathore et al, the association of CD3+ positive TILs
with other clinico-pathological factors like age,
menstrual status, histological grade, and tumor
stage was not statistically significant. However this
discordance with the present study may be due to

the fact that Rathore et al. included only CD3+ TILs
and in one histological subtype of breast carcinoma
i.e., infiltrating ductal carcinoma.'

Conclusion

Morphological evaluation of tumor-infiltrating
lymphocytes (TIL)is gaining importance asevidence
strengthens its clinical relevance as immunological
biomarker, in breast cancers. The present study
compared TIL scores with other conventional
clinicopathological prognostic markers of breast
cancer and found strong association of TIL with
high histological grade, lymphovascular invasion,
HER 2 and TNBC. Several studies revealed that TIL
density is predictive for response to neoadjuvant
chemotherapy (NACT). In some breast cancer
subtypes TIL is a prognostic factor in patients
treated with adjuvant chemotherapy. These
indicates that treatment response and outcome
varies with TIL levels. Hence theevaluation of TIL
density in routine histopathological practice may
prove to be of paramount relevance.
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