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Abstract: 
Background: Triple Negative Breast Cancer (TNBC) has a unique 

microenvironment of Tumor Infiltrating Lymphocytes (TILs). TNBC tumors are 

more likely to exhibit chromosomal instability and potential mutations than 

other subtypes. 

Objectives: The study aims to evaluate the prevalence of CD8+ TILs biomarker 

by IHC in TNBC patients and its prognostic value. The greater number of TILs, 

the higher probability of response to chemotherapy. TILS suggest a likely 

option for immunotherapy in this disease.  

Patients and Methods: CD8+ as a marker for TILs in the paraffin wax block of 

pre-treatment biopsies of 30 TNBC patients was evaluated, and its prognostic 

value by correlating it with OS and PFS was done. The study took place at the 

department of Clinical Oncology and Nuclear medicine Ain Shams university 

and Matarya teaching hospital.  

Results: All patients (100%) were positive for CD8+, with a range of (1% to 

60%), most of the patients (20 patients) had CD8 % between (10% to 20 %). 

High levels of CD8 + TILs were good prognostic indicators. Association of 

CD8+ TILs infiltrate status with longer PFS and OS in TNBC patients was 

recorded, but was not of statistical significance probably due to small sample 

size. Our study showed no correlation between CD8+ level and some clinical-

pathological variables (tumor size, nodal status, tumor stage, menopausal status, 

age, family history).  

Conclusion: All TNBC patients included in the study were positive for CD8+. 

High levels of CD8 + TILs are good prognostic indicators in TNBC. High 

CD8+ TILs infiltrate status was associated with longer PFS and OS in TNBC 

patients. Quantification of CD8 + TILs is feasible using routine 

immunohistochemical techniques. 
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Introduction: 
Breast cancer (BC) is the most generally perceived 

and basic disease in women [1], About 15% of cases are 

of the triple-negative breast cancer (TNBC) subtype [2]. 

TNBC is negative for Estrogen Receptor (ER), 

Progesterone Receptor (PR), and lacks overexpression 

of the human epidermal growth factor receptor 2 

(HER2) [3]. As a subtype of breast cancer, TNBC is 

more aggressive with higher risk of recurrence [4]. 

TNBC has 6 different microscopic subtypes [5, 6]. 

Immune system plays a main role in cancer 

progression that was first observed by Rudolph 

Virchow over 150 years ago [7]. The concept of cancer 

immune-editing is widely accepted. [8]. Elimination, 

equilibrium and escape are the phases of immune-

editing. [9] 

Tumor-infiltrating lymphocytes include T cells and 

B cells and are part of the larger group of ‘tumor-

infiltrating immune cells’ which compose of T cells, B 

cells, natural killer cells, among other cells in different 

proportions. Their increase correlated with improved 

survival and decreased metastatic spread [10]. The 

interaction of the immune system with tumor cells in 

breast cancer was reported in triple negative breast 

cancer (TNBC) [11]. Strong lymphocytic infiltrate 

(more than 60% infiltration by either stromal or 
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intratumoral lymphocytes) is defined as lymphocyte 

predominant breast cancers (LPBCs) [12]. Presence of 

CD8+ cells in the tumor before starting neoadjuvant 

chemotherapy proved to predict response to therapy in 

TNBC patients [11-13]. CD8+ cytotoxic T lymphocytes 

exhibit cytotoxic activity against tumor cells expressing 

tumor-associated antigen (TAAs) and induce tumor cell 

death directly upon their recognition [14]. High 

proportions of effector TILs have been associated with 

better clinical outcome of patients with TNBC but not 

in estrogen receptor positive breast carcinoma [15].   

 

Aim of work: 
To clarify the biological and prognostic function of 

TILs, which is a host factor in tumor microenvironment, 

this study focused on measuring effector CD8+ T cells 

as a marker for TILs with the aim of assessment of the 

prevalence of TILs (tumor infiltrating lymphocytes) by 

CD8+ biomarker, correlating its level to prognostic 

factors and to evaluate its prognostic value by assessing 

of (PFS) and (OS). 

       

Patients and Methods: 
This is a retrospective study, which included 30 

TNBC patients where clinical data and paraffin wax 

blocks were collected from the breast cancer unit, 

department of clinical oncology and nuclear medicine, 

Ain Shams University and Matarya teaching hospital. 

Inclusion Criteria: Triple negative breast cancer patients 

proven histopathologically and by IHC studies, age >18 

years, underwent surgical resection of the tumor. 

Exclusion Criteria: Bilateral breast cancer, concurrent 

with any other malignancy, male breast cancer cases, 

pregnant and lactating females, inflammatory breast 

cancer cases. Follow-ups were performed at clinical 

oncology department Ain shams university and Matarya 

teaching hospital. 

 

IHC and CD8+ TIL quantification 

The paraffin blocks were retrieved from the archives 

of the histopathology unit at Ain shams University and 

Matarya hospital.  

- Then, 4-µm thick sections were cut from the biopsy. 

The sections were stained aiming at identifying the 

dense lymphocytic infiltration areas. Unstained 

sections were stained using an IHC method for 

CD8+ T cells.  

-  Then it was incubated for 24 min at 37°C with 

primary antibody, CD8 rabbit monoclonal antibody. 

Second incubation for ~20 min at 36°C was carried 

out using the secondary antibody from the kit. 

Visualization was carried out using the light 

microscopy and cells were counted positive only if 

expressing strong membranous and cytoplasmic 

staining for CD8+. 

- If encountered within the tumor cell nests, CD8+ 

lymphocytic infiltration was interpreted as 

intratumoral otherwise it was classified as stromal. 

- Intratumoral CD8+ lymphocytes expression levels 

were classified as: high, or low as per the candidate 

cut-off value. 

 

Statistical analysis: 

The collected data were coded, tabulated, and 

introduced to a PC using Statistical package for Social 

Science (SPSS 15.10.1 for Windows; SPSS Inc, 

Chicago, IL,2001). 

Categorical variables were presented as numbers 

and percentages and continuous variables as median and 

range as appropriate. The significance of difference in 

the frequency of categorical variables between groups 

was determined using Chi-square test or Fisher’s exact 

test when appropriate. The confidence interval was set 

to 95% and the margin of error accepted was set to 5%. 

So, the p-value was considered significant at the level 

of <0.05. Survival analysis was performed using the 

Kaplan Meier method and the Log Rank test to 

determine the significance of difference in survival 

where Progression Free Survival (PFS) was measured 

as the time between the date of diagnosis and the date of 

disease relapse or the date of last follow-up if no relapse 

occurred patients who were not relapsed were censored. 

Overall Survival (OS) was measured as the time 

between the date of diagnosis and the date of the last 

follow-up or mortality. Patients who were still alive at 

time of analysis were censored. 

 

Results:  
Clinical data were collected from January 2015 to 

June 2018. All patients were observed from the date of 

their diagnosis till January 2020. Patient clinical data 

(table:1) revealed that age ranged between (25-72) 

years, with 19 patients (63.3%) below 50 years of age, 

twenty patients (66.7%) were premenopausal, and 

sixteen patients (53.3%) had family history of breast 

cancer. Regarding pathological data, 63.3% presented 

with T2 tumor size and 40% presented with N0 stage.  

Regarding the Prevalence of CD8+ as a marker to TILs 

in paraffin wax blocks; all patients (100%) were 

positive for CD8+, with a minimum range of 1% and a 

maximum range of 60 % (table:2). Most patients (20 

patients) had CD8 % between (10% to 20 %). The mean 

of CD8+ in all samples was 15.63 %. Samples were 

then classified into high and low CD8+TILs by using 

Interquartile Range (The 75th percentile) as a candidate 

cut off value for CD8+ staining which was 20 %, 

patients presented with CD8+ of ≤ 20% were 

considered low, and patients presented with CD8+ of > 

20% were considered high, we had 6 patients with high 

CD8+ TILs and 24 patients with low CD8+ TILs. 

Level of CD8 was not affected by age, menopausal 

status, comorbidities, or family history. Also, it was not 

associated with tumor size, regional lymph nodes, or 

tumor stage (table:3). 

Progression Free Survival (PFS) and OS for all 

patients was calculated and correlating CD8+ 

percentage with PFS and OS duration was done. Mean 

PFS for the whole group was 25.26 months CI (20.742 

– 30.286). Fifteen patients (50%) progressed during the 

follow up period, among whom 13 (43.3%) had low 

CD8+, and only 2 patients (6.6%) had high CD8+, but it 

did not reach statistical significance (p=0.501). Patients 
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with baseline high CD8+ (>20%) did not reach 50% 

median survival probability, while Patients with 

baseline low CD8+ (≤20%) reached 50% median 

survival probability after about 22.3 months (Figure:1). 

By the end of the study 27 (90%) patients were still 

alive, with 3 deaths in low CD8+ group, vs. zero deaths 

in high CD8+ group (p=0.579) but no significant 

statistical difference between high and low CD8+TILs 

(figure:2)

 
 

 

 

Table (1): Patients clinicopathological data. 

 Characteristic Number Percent 

Age      ≤50 19 63.3% 

   >50 

  

11 36.7% 

Menopausal status   Pre-Menopausal 20 66.7% 

  Post-Menopausal 

 

10 33.3% 

Comorbidity   No 20 66.7% 

  Yes 

 

10 33.3% 

Family History of breast 

cancer 

  +ve Family history 16 53.3% 

  -ve Family history 

 

14 46.7% 

T tumor size      T1 2 6.7% 

     T2 19 63.3% 

     T3 7 23.3% 

     T4 

 

2 6.7% 

Regional LNs     N0 12 40.0% 

    N1 9 30.0% 

    N2 7 23.3% 

    N3 

 

2 6.7% 

Staging     IA 2 6.7% 

    IIA 8 26.7% 

    IIB 6 20.0% 

    IIIA 5 16.7% 

    IIIB 2 6.7% 

    IIIC 

 

7 23.3% 

Surgery     BCS 8 26.7% 

    MRM 

 

22 73.3% 

Radiotherapy     PORT 23 76.7% 

   no PORT  7 23.3% 

Categorical variables presented as numbers and percentages. BCS: Breast Conservative Surgery, 

MRM: Modified Radical Mastectomy, PORT: Post Operative Radiotherapy 

 

 

 

 

Table (2): percentages of CD8 as a marker to TILs 

CD8% Mean 15.63 

Median 11.00 

Std. Deviation 13.283 

Minimum 1 

Maximum 60 

Interquartile Range 12 

Data presented as mean, median, standard deviation, 

minimum, maximum, and interquartile range   
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Table (3): relationship between CD8+ and clinicopathological characteristics 

   CD8+ Percentage 
Total 

number 

*P 

VALUE 
Low CD8+ ≤20% High CD8+>20% 

Number % Number % 

Age ≤ 50 16 66.7% 3 50.0% 19  

0.641 >50 

  

8 33.3% 3 50.0% 11 

Menopausal 

status 

  Pre-Menop 16 66.7% 4 66.7% 20 1.000 

  Post-Menop 

 

8 33.3% 2 33.3% 10 

Comorbidity   No 16 66.7% 4 66.7% 20 1.000 

  Yes 

 

8 33.3% 2 33.3% 10 

Family 

history 

  +ve FH 11 45.8% 5 83.3% 16 0.176 

  -ve FH 

 

13 54.2% 1 16.7% 14 

Tumor size 

(T) 

   T1&2 17 70.8% 4 66.7% 21  

1.000    T3&4 

  

7 29.2% 2 33.3% 9 

Regional 

Lymph nodes 

   N0&1 16 83.3% 5 66.7% 21  

0.637    N2&3 

  

8 16.7% 1 33.3% 9 

Staging   Stage I&II 12 50.0% 4 66.7% 16 0.657 

  Stage III 12 50.0% 2 33.3% 14 

Categorical variables presented as numbers and percentages. The significance of difference in the frequency of 

categorical variables between groups determined using Chi-square test. The p-value considered significant at the level 

of <0.05. Pre-menop: premenopausal, Post-menop: postmenopausal, FH: family history 

 

 

 

 

 
 

 

Figure (1): Correlation between CD8+TILS percentage 

& progression-free survival (PFS) duration. 

Kaplan Meier PFS curve, PFS measured as the time between 

the date of diagnosis and the date of disease relapse or the 

date of last follow-up if no relapse occurred. Patients who 

were not relapsed were censored. Cumulative survival 

represented on the Y axis and duration of PFS in months on 

the X axis, the blue line; those with CD8+>20% and the red 

line are those with CD8+≤ 20%. 

 

 

Figure (2): Correlation between CD8+TILS percentage 

& overall survival (OS) duration 

Kaplan Meier OS curve. Overall Survival (OS) measured 

as the time between the date of diagnosis and the date of 

the last follow-up or mortality. Patients who were still 

alive at time of analysis were censored.  Cumulative 

survival represented on the Y axis and duration of OS in 

months on the X axis, the blue line: those with 

CD8+>20% and the red line are those with CD8+≤ 20%. 
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Discussion: 

In order to investigate the prognostic function of 

TILs as a host factor in tumor microenvironment, the 

current study was carried on effector CD8+ T cells as 

marker for TILs. CD8+ TILs is ranked as an integral 

component of the immune response. CD8+ cytotoxic T 

cells are important not only because of the critical role 

as cytolytic agents but also due to expected positive 

prognostic effect in breast cancer. The presence of 

CD8+ cells in the tumor before starting neoadjuvant 

chemotherapy predicted pathological complete response 

in TNBC [16]. Activated CD8+ T lymphocytes are 

known to kill cancer cells by several mechanisms [17]. 

This association has recently been reported in a number 

of large studies [18-20].  

Regarding the prevalence of CD8+ Our study 

showed that All 30 patients (100%) were positive for 

CD8+, with a minimum range of 1% and a maximum 

range of 60 %, most of the patients had CD8 % between 

(10% to 20 %). Mori et al, 2019 [21] reported on CD8-

positivity in TNBC of 52.5%. Other previous studies 

[22-25] showed that in all breast cancer subtypes CD8-

positivity ranged from 47.5 to 79.1% and that 

CD8+infiltrates were seen in 60% of TNBCs. 

We calculated the prognostic value of CD8+TILs as 

a marker of TILs by calculating, DFS and OS for all 

patient and then correlating CD8+TILs percentage with 

DFS and OS duration. Patients were segregated into 

high and low CD8+TILs by using Interquartile Range 

(The 75th percentile) as a candidate cut off value for 

CD8+ staining which was 20 %, Patients presented with 

CD8+ of ≤ 20% were considered low, and patients 

presented with CD8+ of > 20% were considered high, 

we had 6 patients with high CD8+ TILs and 24 patients 

with low CD8+ TILs. In NEOALTTO trial, TILs were 

classified into 2 categories based on (IQR) level of 

TILs, which was 12.5% with levels lower in hormonal 

receptor -positive vs hormone receptor negative tumors. 

They classified the cohort into 4 categories with LPBC 

at 30 % cut off point [26]. Hida et al. (2016) [27] 

classified TILs into three categories low, intermediate, 

and high (>50%)27. Ziai et al. (2018) [28] evaluated 

CD8+ T cell infiltration in breast cancer and classified 

patients as CD8-high or CD8-low depending on 

whether their expression was above or below this 

median cut-off value of 5.9%. 

Regarding disease-free survival, 50% of patients 

progressed during follow up period, where 13 (43.3%) 

patients were with low CD8+, and only 2 (6.6%) 

patients with high CD8+. Our study showed that higher 

CD8+ TILs is associated with longer PFS, but it did not 

reach statistical significance (p=0.501) probably 

because of the small sample size. Patients with baseline 

high CD8+ (>20%) did not reach 50% median survival 

probability which means that by the end of the study 

more than 50% of patients did not show progression in 

their disease, while Patients with baseline low CD8+ 

(≤20%) reached 50% median survival probability after 

about 22.3 months. Vihervuori et al. 2019 [29] reported 

that, low frequency of CD8+ inflammatory cells (< 14% 

of TILs) predicted increased risk of mortality in TNBC.  

Chen et al., 2014 [30] conducted a study on TNBC 

patients and reported on improved OS and DFS with 

more iCD8+ T cells. Herrero-Vicent et al., 2017 [31] 

found that, TILs had significant prognostic value for 

DFS. Median DFS was as low as 20 months in non-

LPBC and as high as 97 months in LPBC. Denkert et 

al.,2018 [32] defined three TIL groups of low, 

intermediate, and high groups of (0-10%), (11-59%), 

and (> or equal 60%) respectively. Ten percent increase 

in TILs was associated with longer DFS in TNBC 

(p=0.011), the increased TILs was associated with 

better OS in TNBC. Anz et al., 2011 [33] found that 

although medullary breast cancer (MBC) strongly 

infiltrated by FOXP3+ Tregs, significantly good 

survival occurred if intratumoral CD8+ CTLs was 

higher. Ibrahim et al., 2014 [34] & Ali et al., 2014 [13] 

reported that low frequency of CD8+ TILs was 

associated with unfavorable outcome of TNBC. 

Rashidian et al. (2017) [35] reported that CD8+ TILs 

could predict response to immune checkpoint blocking 

therapy. Mahmoud et al., 2011 [23] also demonstrated 

improved prognosis with more CD8+ CTLs. 

The current study found no significant difference 

between high or low levels of CD8 with age, 

menopausal status, comorbidities, and family history, 

also no significant difference between high or low 

levels of CD8 with tumor size, regional lymph nodes, 

tumor stage. Similarly, in NEOALTTO reported the 

same regarding age, menopausal status, involved lymph 

nodes, and tumor size [26].  

Our preliminary work had some limitations such as 

retrospectively nature and small sample size. 

 

Conclusion: 
In the current study all patients were positive for 

CD8+. There was association of CD8+ TILs infiltrate 

status with longer PFS and OS in TNBC patients. 

Findings in the current study suggest that detecting 

CD8+ TILs is possible using routine IHC techniques. 
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