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ABSTRACT 
Background: The effect of aging on immune response of luminal breast cancer is not effectively characterized leading to lack of 
substantial data which can be generated from age associated dynamics of immunity in luminal B cells. 
Objective: To assess the association of immune infiltrate of primary luminal B like breast cancer with age. 
Study Design: Prospective study. 
Place and Duration of Study: Department of Pathology, Sharif Medical & Dental College, Lahore from 1st April 2019 to 31st 
October 2023. 
Methodology: Seventy breast carcinoma patients were enrolled. The patients were diagnosed with grade I, II or grade III 
invasive breast carcinoma (identified through core needle biopsy) and had upfront surgery. The patient included in the study has 
clinical tumor size of ≥1.5 cm, receptor-status HR+/HER2-, and were within the age group of 25-70 years. Those patients who 
were between 35-50 years were categorized as younger patients while those between 51-65 years were categorized as middle 
patients and those above 65 years were old patients. To characterize the immunogenic tumor immune microenvironment (TIME) 
the tissue microarrays (TMA) were made by applying the Gran master for TMA. An overall three tissue microarrays were 
formulated which contained 250 tissues from 70 patients. These were used for orientation within tissue microarrays during 
multiple labeling by antibody neo deposition (MILAN) workflow. Staining and scanning of TMA slides was performed. Overall 
methodology included tissue dissection as well as analytical cell composition, functional and spatial analysis. 
Results: Majority within the age of 66-70 years followed by 51-65 years. The deserted tumor pattern was highest in elderly 
patients. The histological subtypes present invasive breast carcinoma-no special subtype (IBC NST) in all the breast carcinoma 
cases within the age group of 35-50 years. The tumor grading showed that majority of the breast carcinoma patients had grade 
II tumor with 53.3% seen in younger age while 60% of the breast carcinoma patients each from middle and older age also 
presented grade II tumor. The grade III tumor was observed in 46.6%, 40% and 34.28% breast carcinoma cases young to adult 
respectively. The nodal status presented with pNO cases at highest frequency. The B cell infiltration observed in the invasive 
front (IF) and tumor centre (TC) were significantly increased in the inflamed tumor than in desert tumors. The cell fraction 
presented increased number of T cytotoxic (Tcy), as well as T follicular helper (Tfh) cells in inflamed tumors while compared 
with deserted tumors in TC and IF. In the old age category it was observed that there was consistent negative correlation of OX-
40+ Tcy cells with percentage. 
Conclusion: Aging is related to the immune profile alterations at cellular level inside the microenvironment of luminal B-like 
breast carcinoma tumor cells. The expression of OX-40 has no association with age signifying persisted capacity of inducing an 
anti-tumor immune-response. 
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INTRODUCTION 
Breast cancer has a worldwide high prevalence with women as 
most effected population through this lethal disease. Early 
diagnosis and treatment are the key to survival. Within the various 
breast carcinoma (BC) receptors the most crucial are the hormone 
receptor (HR) positive and the human epidermal growth factor-
receptor 2 negative (HER2-). It is presented in more than 2/3rd of 
the Breast carcinoma cases heterogenous-subtypes.1,2 The two 
subgroups can be distinguished through immunochemistry using 
tumor discrimination and protein (K167) identification protocol. 
These subgroups overlaps luminal B related or luminal A related 
BC having a raised as well as reduced proliferative activity 
respectively.3,4 
 Luminal B-like breast cancer is a subtype characterized by 
estrogen receptor (ER) positivity, high Ki-67 expression 
(proliferation marker), low/absent HER2 expression as well as high 
genomic grade. The immune infiltrate in luminal B like breast 
cancer tumor microenvironment: consist of immune cells infiltrate 
the tumor, which includes T cells (CD4+, CD8+), B cells, 
macrophages and the dendritic cells. Immune cell-density and 
constitution differ between patients. The immune cell subsets 
includes tumor-infiltrating lymphocytes (TILs) such as CD8+T cells 
which are associated with better prognosis, CD4+ T cells 
constituting of mixed roles, depending on subset (Th1, Th2, Treg) 
and the tumor associated macrophages (TAMs) consisting of Ml-
like (anti-tumor) and M2 like pro tumor which produce pro- 
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inflammatory cytokines and immune suppression respectively.1-5 
 With advancement in the research the stromal tumor 
infiltrating lymphocytes in breast carcinoma has achieved great 
popularity with endorsement from breast tumor classification 
methodology.[5]Guidelines available internationally recommends 
examination of hematoxylin as well as eosin-stained sections of 
tumor for determining the infiltration of lymphocyte. This is 
recommended through a scoring system using percentage 
measures of peri-tumoral stroma infiltrates.6,7 
 It has presented the association of aging with decreased 
immunogenic, tumor-immune microenvironment (TIME) with 
reduced subsets tumor-infiltrating lymphocytes, T and B 
lymphocytes.8,9 There is limited research on the association of the 
immune infiltrate of primary luminal b-like breast cells with age.10 
Furthermore, there is a lack in the in-depth investigation of IC 
molecule expression in accordance with age. The present study is 
focused to provide evidence-based data on association of the age 
with immune infiltrate of primary luminal B-like breast cells. 
 

MATERIALS AND METHODS 
This was a biomarker based prospective study enrolling 70 
patients at Department of Pathology, Sharif Medical & Dental 
College Lahore from 1st April 2019 to 31st October 2023. The 
patients were diagnosed with grade I, II or grade III invasive breast 
carcinoma (identified through core needle biopsy) and had upfront 
surgery. The study was approved by the ethical committee and a 
written informed consent was obtained from each patient prior to 
enrolment. The sample size was calculated keeping the 
prevalence of breast cancer as 11.1%11 within regional population. 
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The calculations of sample size were done through already WHO 
approved sample size available software using 80% power of test, 
5% margin of error and 95% confidence of interval. The patient 
included in the study has clinical tumor size of ≥1.5 cm, receptor-
status HR+/HER2-, and were within the age group of 25-70 years. 
Those patients who were between 35-50 years were categorized 
as younger patients while those between 51-65 years were 
categorized as middle patients and those above 65 years were old 
patients. To characterize the immunogenic tumor immune 
microenvironment (TIME) the tissue microarrays (TMA) were made 
by applying the Gran master for TMA. Certified histopathologists 
selected 4 regions in each tumor which was already tumor block 
which was fixed in formalin and embedded in paraffin. Out of the 
four region two were sampled from invasive front (IF) while the 
other two were sampled from the tumor center (TC) in a 2mm 
diameter through block formation. An overall three tissue 
microarrays were formulated which contained 250 tissue from 70 
patients. The control tissue was also used for comparison 
containing 30 cores from 10 control tissues and as blank. The 
control tissue was made from volunteered tonsils. These were 
used for core-orientation within tissue microarrays during multiple 
labelling by antibody neode position (MILAN) workflow. MILAN wet 
lab workflow included rounds of three colors using indirect 
immunofluorescence. The tumors were subdivided into desert, 
excluded as well as inflamed types. Fingerprinting of cell types 
were done through cluster technique and mapping was performed 
on uMAP blank for blood vessel, conventional dendritic cell type 1 
and type 2, dendritic cells, follicular dendritic cells, natural killer 
cells, plasmacytoid dendritic cell, T-cytotoxic, T follicular helper, T 
helper as well as T regulatory. QuPath cytometric values were 
applied for assessing the density of relevant inflammatory cell 
populations keeping the geographical tumor region into account. 
Primarily the tumor was manual outlined by QuPath Polygon tool 
while software was used. The region covering 500 μm outwards 
and 500 μm inward within the tumor border was specified as the 
IF. The TC was labeled as the region surrounded within the IF.9 
Staining and scanning of TMA slides was performed. Overall 
methodology included tissue microdissection as well as analytical 
cell composition, functional and spatial analysis. Data was 
analyzed through SPSS version 26.0 using frequency and 
percentages for the qualitative data while mean±SD was applied 
for quantitative variables. The imaging results were interpreted in 
terms of differentiation observed with aging. Chi square tool was 
applied for comparing the aging groups with variables. P value 
<0.05 was considered as significant. 
 

RESULTS 
The mean age of the patients was 64.5±2.83 years. There were 
only 21.42 BC cases within the age group of 35-50 years. The 
inflammatory patterns showed 42.85% BC cases to have deserted 
patterns followed by excluded pattern in 25.71% BC cases. The 
deserted pattern was highest in elderly patients (Table 1). 
 The histological subtypes present IBC NST subtype in all the 
BC cases within the age group of 35-50 years. While the similar 
subtype was observed as in majority of the middle age and older 
age groups as well. The other histological subtypes were 
presented in a very low number than the IBC NST subtype. The 
tumor grading showed that majority of the BC patients had grade II 
tumor with 53.3% seen in younger age while 60% of the BC 
patients each from middle and older age also presented grade II 
tumor. The grade III tumor was observed in 46.6%, 40% and 
34.28%BC cases young to adult respectively. The mean tumor 
size was observed as 29.8±29.2 mm with largest size observed in 
older cases as 30.0±44.2 mm (Table 2). 
 The nodal status presented with pNO cases at highest 
frequency followed by the pN1 and least p N3. There was a 
significant increase of nodal status with the age p value 0.023. The 
TILs median value was observed as 7.1% among all BC cases. 
The Magee equation interpreted <18 score in older adults with 
54.28% cases presented (Table 3). 
 The B cell infiltration observed in the IF and TC were 
significantly increased in the inflamed tumor inflamed were 
significantly higher in inflamed tumors than in desert tumors. The 
cell fraction presented increased number of Tcy, Th, as well as Tfh 
cells in inflames and excluded while compared with deserted 
tumors in TC and IF (Fig. 1). 
 After the deserted tumors the excluded tumor type 
additionally presented high concentration in the middle and old age 
groups of BC cases. These were significantly presented in the Th 
cells in IF than TC. Within the young age group there was highest 
count of inflamed cell while deserted were presented at highest in 
middle and older age BC cases (Fig. 2). 
 In the old age category it was observed that there was 
consistent negative correlation of OX-40+ Tcy cells with 
percentage. These OX -40 + cells were far distant from the 
epithelial tumor cells presenting increased density of the OX -40 + 
in activated form. Stronger Tcy and Th cells were observed in old 
age when in close proximity of malignant cells. The spatial-gradient 
of OX-40+ T- cell density was not noticeable in young age BC 
cases (Fig. 3). 
 

Table 1: Age and inflammatory pattern distribution within breast carcinoma cases 

Variable Total Patients 
Younger 
(35–50 years) n=15 

Middle 
(51–65 years) n=20 

Older 
(66-70 years) n=35 

P value 

Total 70 (100%) 15 (21.42%) 20 (28.57%) 35 (50%) 0.045 

Age (years) 64.5±2.83 39.0±2.5 58.0±3.1 66.5±2.9 0.543 

Inflammatory patterns 

Desert 30 (42.8%) - 12 (60%) 18 (51.4%) 0.551 

Excluded 25 (35.8%) 7 (46.6%) 4 (20%) 14 (40%) 0.032 

Inflamed 15 (21.4%) 8 (53.4%) 4 (20%) 3 (8.6%) 0.121 

 
Table 2: The distribution of histological subtypes and tumor grades in various age groups of breast carcinoma cases 

Variable Total Patients 
Younger 
(35–50 years) n=15 

Middle 
(51–65 years) n=20 

Older 
(66-70 years) n=35 

P value 

Histological subtype 

IBCNST 56 (80%) 15 (100%) 13 (65%) 28 (80%) 0.011 

ILC 7 (10%) - 4 (20%) 3 (8.6%) 0.038 

Mixed NST or ILC 4 (5.7%) - 2 (10%) 2 (5.8%) 1.875 

Invasive solid papillary 2 (2.8%) - 1 (5%) 1 (2.8%) 1.861 

Micropapillary 1 (1.5%) - - 1 (2.8%) -- 

Tumor grading 

I 2 (2.8%) - - 2 (5.7%) -- 

II 41 (58.6%) 8 (53.4%) 12 (60%) 21 (60%) 1.325 

III 27 (38.6%) 7 (46.6%) 8 (40%) 12 (34.3%) 0.673 

Mean Tumor size 29.8±29.2 29.5±27.8 30.0±15.6 30.0±44.2 0.987 
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Table 3: The distribution of nodal status and Magee equation within various ages of breast carcinoma cases 

Variable Total Patients 
Younger 
(35-50 years) n=15 

Middle 
(51-65 years) n=20 

Older 
(66-70 years) n=35 

P value 

Node status 

pN0 34 (48.6%) 3 (20%) 11 (55%) 20 (57.1%) 0.049 

pN1 32 (45.8%) 10 (66.6%) 8 (40%) 14 (40%) 0.023 

pN2 3 (4.2%) 2 (13.4%) 1 (5%) - -- 

pN3 1 (1.4%) - - 1 (2.9%) -- 

TILs -Median 7.1% 16.3% 3.5% 5.7% 0.067 

Magee Equation 2 

<18 37 (52.8%) 8 (53.4%) 10 (50%) 19 (54.2%) 0.992 

18–25 22 (31.4%) 4 (26.6%) 8 (40%) 10 (28.7%) 0.756 

>25 11 (15.8%) 3 (20%) 2(10%) 6 (17.1%) 0.074 

 

 
Fig. 1: The cell fraction distribution among various ages and tumor 
categorization 

 

 
Fig. 2: Th cells illustration of expression OX-40 central tumor location. 
Scale=150 μm with mean fluorescence intensity and programmed cell death-
ligand kept under consideration. A, B, C= young, middle and old age 
categories respectively 

 

 
Fig. 3: Concentration count of tumor types among various age groups 

 

DISCUSSION 
It has elaborated the fact that the composition of the TIME may 
assist in indicating the beneficial role of immunotherapy in BC 
patients.12,13 Scientist has yet not been able to assess the 
integration of IC therapy with the luminal like BC. Although there 

are a few recent studied highlighting the pCR increased rated in 
the luminal BC suggesting the anti-tumor response of immune 
system in BC cases.14 
 There is a strong association of age with remodeling of 
immune system as mentioned in the current study as well as 
previously reported studies.15,16 There is a variance in the immune 
response of the older breast cancer patients than younger BC 
patients.17 The present study presented data that T and B 
lymphocytes relative frequencies in the luminal B like breast tumor 
reduces with age. This is interpreted by 3 distribution patterns such 
as inflamed, excluded and deserted as reported in this study and 
elsewhere.18 
 In this study more inflamed tumor cells patterns were 
observed in younger BC patients while deserted and excluded 
tumor patterns were observed in middle and older ages BC 
patients. Inflamed tumors type was linked with raised TIL levels 
showing increased number of patients with grade 3 tumors with 
positive lymph nodes formation.19 
 This relates to the decreased exhaust profile of T&B cells in 
older BC cases. The immune capability of the cells to identify and 
counter to an evolving tumor may be affected in the aforesaid 
scenario leading to poor immune response. The present study 
results show the presence of OX-40+ Th cells in older BC 
patients.20 
 

CONCLUSION 
Aging is related to the immune profile alterations at cellular level 
inside the microenvironment of luminal B-like BC tumor cells. The 
expression of OX-40 has no association with age signifying 
persisted capacity of inducing an anti-tumor immune-response. 
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