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ABSTRACT

Background: Breast cancer (BC) is the most common cancer worldwide and is the main cause of cancer related death
in women. Forkhead boxp3 (FOXP3) is a transcription factor that plays an important role in the development and
function of immune regulatory T cells (Tregs). A strong relation between the COX-2/PGE2 pathway and FOXP3-
positive Tregs has been proposed.

Objective: We implemented this study to evaluate the prognostic significance of FOXP3 and COX-2 expression and
relation with overall survival in BC patients.

Patients and Methods: This study was conducted on archival cases of 66 BC patients. Tumor infiltrating lymphocytes
was evaluated in H&E slides whether peri-tumoral or intra-tumoral and were classified as absent, low, moderate, and
high infiltration. Sections from each case were stained for FOXP3 and Cyclo-oxygenase 2(COX2). Expression of
FOXP3 was assessed in malignant epithelial tissues and in tumor infiltrating lymphocytes (intra-tumoral and peri-
tumoral). Expression of COX-2 was assigned in tumor epithelial cells and correlated with overall survival.

Results: Higher FOXP3 H. scores in epithelial cells were associated with younger age, low grade tumors, non-triple
negative group. Higher FOXP3 H. scores in peri-tumoral lymphocytes were significantly associated with young age.
Higher H. scores of COX2 expression was associated with PR negative cases. OS was improved in patients with high
infiltration by peri-tumoral infiltrating lymphocytes and high FOXP3 positive intra-tumoral lymphocytes scores.
Conclusions: Dense TILs as well as high FOXP3 expression are considered as good prognostic factors. On the other
hand, COX2 might be considered to have poor prognostic role.
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INTRODUCTION

Breast cancer (BC) is the most diagnosed cancer
worldwide and is the main cause of death due to cancer
in women in the less developed countries of the world @,

In Egypt, breast cancer ranks as the first
malignancy affecting females, contributing 30% of all
female cancers @.

Additionally, it accounts for 15.4% of cancers in
both sexes ©.

Forkhead boxp3 (FOXP3) is a transcription factor
that plays an important role in the development and
function of immune regulatory T cells (Tregs) ©.
Increased Tregs activity is a supposed crucial
mechanism of immune evasion by tumors and a wealthy
milieu of molecules capable of increasing the number of
FOXP3+ Tregs has been identified in the tumor
microenvironment. This increase in FOXP3+ Tregs by
tumor cells appears to be a powerful hindrance to
attempts at cancer immunotherapy ©.

The prognostic significance of FOXP3+ tumor-
infiltrating lymphocytes (TILs) in BC has been a site of
debate. Some studies reported that FOXP3+ T-cell
infiltration is associated with poor clinical outcomes ©,
whereas others found no significant prognostic role for
FOXP3+ infiltration in BC .

Cyclooxygenase-2 (COX-2) is one of the two
isoforms of COX which is usually unexpressed in most
normal tissues but induced rapidly by mitogenic and
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inflammatory stimuli. Furthermore, COX-2 is broadly
expressed and strongly linked to a bad prognosis in a
range of malignant tumors. Therefore, COX-2 may have
a strong prognostic role in cancer patients ©.

An intimate relationship between the COX-
2/PGE2 pathway and FOXP3-positive Tregs has been
proposed ©.

Furthermore, reduction of FOXP3 protein levels
was obtained using both non-selective COX and COX-2
selective inhibitors in a lot of tumors @9,

We implemented this study to evaluate the
prognostic significance of FOXP3 and COX-2expression
in breast cancer patients and correlate their expression
with the clinicopathological data.

PATIENTS AND METHODS:

This retrospective study was conducted on archival
cases of 66 Egyptian BC patients. Cases were diagnosed
in the Pathology Department, Faculty of Medicine,
Menoufia University during the period between January
2010 and March 2015.

Eligible patients were adult females with a known
diagnosis of breast invasive ductal carcinoma, of no
special type (IDC, no special type) with available
paraffin-embedded blocks of mastectomy specimens for
serial cutting and examination, available clinical,
survival, and follow up data and available estrogen
receptor (ER), progesterone receptor (PR) and human
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epidermal growth factor receptor 2 (HER2)/neu
immunohistochemical (IHC) stained slides. BC cases
subjected to neoadjuvant therapy were excluded from the
study. This study and our access to the de-identified data
were approved by the Clinical Research Ethics
Committee of the Faculty of Medicine, Menoufia
University Egypt.

Clinical data were collected from the patients'
medical records and included Age; < 50 years and > 50
years 1 as well as Menopausal state.

Histopathological assessment:

Re-evaluation of hematoxylin and eosin (H&E)
stained sections to confirm a diagnosis and to determine
the following parameters; Tumor grade 2, TNM staging
according to AJCC 8th edition @, Lymphovascular
invasion (LVI) (present or absent), and Tumor-
infiltrating lymphocytes in H&E (Based on low-
magnification (x 100), average TIL densities were
calculated by expressing stromal areas occupied by
lymphocytes as percentages of total intra-tumoral (intra-
tumoral TILsS) or peri-tumoral (peri-tumoral TILS)
stromal areas. The findings were categorized according
to three possible cut-off points for TIL proportions as
absent 0-10%, low 30-50%, moderate 30-50% and high
>50%) 4,

ER, PR and, HER2/neu IHC staining:

Re-evaluation of the IHC stained slides. ER& PR-
stained slides; positive if >1% of tumor cells showed
nuclear staining . HER2/neu stained slides; evaluated
according to ASCO/CAP guidelines where positive
cases (3+) showed complete membrane staining in >10%
of tumor cells @9,

Molecular classification: Cases were classified
according to IHC staining of ER, PR and, HER2/neu as
follows: (1) Luminal group (2) HER2/neu positive group
(3) triple negative.

Immunohistochemistry: Sections of 4  um
thickness, from each case, were stained for FOXP3 and
COX-2. A Negative control slide was included in each
run by omitting the primary antibody. Positive control
for each run was also included; normal tonsillar tissue
for FOXP3 and colorectal carcinoma for COX-2. The
method used for immunostaining was a streptavidin-
biotin amplified system. The primary antibodies used are
(1) Rabbit monoclonal antibody against FOXP3 (Master
diagnostica, Granada, Spain), 7 ml ready to use. (2)
Rabbit monoclonal antibody against COX-2 (Thermo
scientific, Fremont, CA, USA cat. #RM-9121-S0), 0.1
ml concentrated with a dilution of 1:100.

Expression of FOXP3 was assessed in; malignant
epithelial tissues and tumor-infiltrating lymphocytes
(intra-tumoral and peri-tumoral). The staining pattern
was cytoplasmic in tumor cells and nuclear in tumor-
infiltrating lymphocytes. FOXP3 expression was
assigned in tumor epithelial cells as positive if > 25% of
tumors were stained by FOXP3. FOXP3 expression was
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assigned in tumor-infiltrating lymphocytes as; 0:no
positive cells, 1+:1%-25% positive cells, 2+:26%-50%
positive cells and 3+:51%-100% positive cells. Scores of
0 and 1+ were defined as negative and scores of 2+ and
3+ as positive @7,

Expression of COX-2 was assigned in; tumor epithelial
cells only where it was considered positive if > 10% of
the tumor showed cytoplasmic staining of COX-2 9,
The staining intensity of both markers was assigned
subjectively as mild, moderate, and strong then H.score
was calculated to all studied cases according to the
following equation: H.score = 1 x % of mildly stained
cells + 2 x % of moderately stained cells + 3 x % of
strongly stained cells .

Survival data analysis:

Survival data were collected from the archives of
the Clinical Oncology Department, Menoufia
University. The overall survival (OS) for the studied
cases was calculated from the date of primary breast
cancer diagnosis to the date of death or last follow-up.

Ethics approval and consent to participate:

This study and our access to the de-identified data
and the use of archival paraffin blocks were
approved by the Clinical Research Ethics Committee
of the Faculty of Medicine, Menoufia University

Egypt.

Statistical analysis

Data were collected, tabulated, and statistically
analyzed using the Statistical Package for Social Science
(SPSS) wversion 22.0 program: (Inc., Chicago, IL,
USA).Contingency tables were analyzed with
descriptive statistics (Arithmetic mean, Standard
deviation (SD), Percentage (%), Median and Range) and
analytic statistics(Chi- square (X?) test, Mann-Whitney
(2) test, Kruskal-Wallis (K) test, Pearson correlation (r),
Kaplan Meier survival curves, Multivariate cox
regression analysis, and Student t test). The probability
values <0.05 were regarded as statistically significant.

RESULTS

Patient’s age ranged from 24 years to 84 years
with a £SD of 48.30 £ 10.15. Thirty-one cases (47 %)
were postmenopausal. Most of the cases (51 cases,
77.3%) were grade 2. Also, in most cases (41 cases,
62.1%) were the T2 stage. Data about nodal status was
available for 65 cases only where NO was detected in 10
cases (15.2 %), N1 in 17 cases (25.8%), N2 in 26 cases
(39.4%), and N3 in 12 cases (18.2%). Only 17 cases
(25.8%) showed LVI. Seventeen cases (25.8%) were
ER-positive, 12 cases (18.2%) were PR positive, and 17
cases (25.8%) were HER2/neu positive. Thirty-seven
cases were triple-negative (56.1%), 12 cases were
HER2/neu positive (18.2%) and 17 cases were luminal
(25.7%).
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Tumor-infiltrating lymphocytes profile:

In routine H&E staining, 2 cases showed absence of
intra-tumoral lymphocytes infiltration (3%), 18 cases
showed low infiltration (27.3%), 16 cases were
moderately infiltrated (24.2 %) and 30 cases were highly

infiltrated (45.5%) (Figure 1: A, B, C). In respect to peri-
tumoral infiltrating lymphocytes, eight cases showed
absent infiltration (12.1%), 15 cases showed low
infiltration (22.7%), 25 cases were moderately infiltrated
(37.9%) and 18 cases were highly infiltrated (27.3%)
(Figure 1: D, E, F).

Figure (1): IDCs showing; A: mild intra-tumoral lymphocytic infiltration, B: moderate infiltration by intra-
tumoral lymphocytes, C: high infiltration by intra-tumoral lymphocytes, D: mild infiltration by peri-tumoral
lymphocytes, E: moderate infiltration by peri-tumoral lymphocytes and F: high infiltration by peri-tumoral
lymphocytes. (H&Ex100 for A, B, D, E and F; H&EX200 for C).

No significant relationship was found between intra-tumoral or peri-tumoral infiltrating lymphocytes
regarding the clinicopathological parameters of the studied BC cases.

Immunohistochemical profile of FOXP3:

1) IHC expression of FOXP3 in tumor cells of BC cases: Sixty-three (95.5%) cases showed positive

expression of FOXP3 (Figure 2: A, B, C).
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Figure (2): IDCs showing; A: strong cytoplasmic FOXP3 expression in tumor cells and few surrounding
intra-tumoral lymphocytes showed strong nuclear staining (red arrows), B: moderate cytoplasmic FOXP3
expression in tumor cells, C: mild cytoplasmic FOXP3 expression in tumor cells and few intra-tumoral
lymphocytes showing positive FOXP3 expression (arrows), D: strong cytoplasmic COX-2 expression in
tumor cells, E: moderate COX-2 expression in tumor cells and F: mild cytoplasmic COX-2 expression in
tumor cells. (IHC X400 for all).

The FOXP3 H. score ranged from 0 to 255 with + SD of 118.18 £ 60.62 and a median of 115.

2) IHC expression of FOXP3 in intra-tumoral infiltrating lymphocytes: Five (7.8%) cases were of score 0,
18 (28.1%) cases were of score 1+, 19 (29.7%) cases were of score 2+ and 22 (34.4%) cases were of score 3+

(Figure 3: A, B, C).
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Figure (3): IDCs demonstrating; A: High intra-tumoral lymphocytic infiltration with focal strong nuclear
FOXP3 expression, B: Mild intra-tumoral lymphocytic infiltration with scattered cells showed nuclear FOXP3
expression, C: Intra-tumoral infiltrating lymphocytes showed negative immunoreactivity for FOXP3 and D:
High Peri-tumoral lymphocytic infiltration with focal strong nuclear immunoreactivity for FOXP3. (IHCX400
for all).

FOXP3 H scores ranged from 0 to 240 with = SD of 113.83 + 79.43 and a median of 135.
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3) IHC expression of FOXP3 in peri-tumoral infiltrating lymphocytes: Six (10.3%) were of score 0, 12
(20.7%) cases were of score 1+, 16 (27.6%) cases were of score 2+ and 24 (41.4%) cases were of score 3+
(Figure 3: D). FOXP3 H. score ranged from 0 to 255 with + SD of 123.53 + 78.87 and a median of 140.

4) Relationship of FOXP3 H. scores in tumor cells with the clinicopathological parameters of BC
cases: Higher FOXP3 H. scores in epithelial cells were significantly associated with younger age group, low
grades BC cases, and a non-triple negative group of cases (Table 1).

Table (1): Correlation between FOXP3 H. score in tumor cells with the clinico—pathological parameters of
BC cases.

FOXP3 H.score in tumor cells| Test of Significance

n=66 Mean £ SD p value
Age (years)
<50 35 131.57 +55.46 Z=2143* 0.032*
>50 31 103.06 + 63.49
Grade
I 4 191.25 + 29.55
I 51 110.39 +55.20 KW=6.511* 0.039*
11 11 127.73 + 76.46
N (45 case)
NO 10 125.50 +61.93 KW=3.780 0.437
N1 17 129.12 +51.97
N2 26 116.54 + 67.33
N3 12 96.67 + 58.67
Vascular Invasion
Absent 17 114.90 +54.81 Z=0.602 0.547
Present 49 127.65 + 76.10
Intra-tumoral lymphocytes in H&E
Absent 2 1150+ 77.78 KW =0.950 0.813
Low 18 108.06 + 57.47
Moderate 16 122.81 +63.14
High 30 122.0 + 62.76
Peri-tumoral lymphocytes in H&E
Absent 8 116.25 + 39.62
Low 15 137.67 £73.12 KW =3.390 0.335
Moderate 25 122.20 + 59.55
High 18 97.22 £56.31
ER
Negative 49 113.16 + 60.24 7=1.292 0.196
Positive 17 132.65+61.19
Her2neu
Negative 49 111.53 + 62.61 Z=1.498 0.134
Positive 17 137.35+51.42
Molecular classification (1)
Triple negative 37 104.05 = 60.10
Her2 positive 12 141.25 + 53.60 KW =5.049 0.080
Luminal 17 132.65 + 61.19
Molecular classification (2)
Non triple negative 29 136.21+57.33 Z7=2.232" 0.026"
Triple negative 37 104.5 + 60.10

X: Mean SD: Standard deviation H. score: Histo score n: number
N: lymph node KW: Kruskal Wallis test Z: Mann Whitney test rs: Spearman coefficient ER: estrogen
receptor PR: progesterone receptors FOXP3: Forkhead Box P3 *: Statistically significant.

5) Relationship of FOXP3 H. score in tumor cells and its expression in both peri and Intra-tumoral
infiltrating lymphocytes of BC cases: High H. score of FOXP3 expression in tumor cells was significantly
associated with positive FOXP3 expression and its higher scores in intra-tumoral lymphocytes (p=<0.001 &
p=0.002respectively). It was also associated with positive FOXP3 expression and its higher H. score in peri-
tumoral lymphocytes (Table 2).
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Table (2): Correlation between FOXP3 H. score in tumor cells and its expression in both peri and
intratumoral infiltrating lymphocytes.

FOXP3 H. score in tumor cells Test of P value
Mean + SD Significance

FOXP3 expression in intra-tumoral lymphocytes
Zero/ 1+ 77.39 +38.52 Z=4.127" | <0.001"
2+/3+ 141.22+59.19
FOXP3 H. score in intra- tumoral lymphocytes | = —emmeeeen rs=0.383" | 0.002"
FOXP3 expression in peritumoral lymphocytes
Zero/ 1+ 78.33 £ 49.26 723266
2+/3+ 136.50+60.89 ' 0.001"
FOXP3 H. score in peri-tumoral lymphocytes | === rs =0.427" 0.001"

FOXP3: Forkhead Box P3 H. score: Histo score n: number Z: Mann Whitney test rs: Spearman coefficient X: Mean
SD: Standard deviation, *: Statistically significant.

6) Relationship of FOXP3 H. scores in intra-tumoral lymphocytes and the clinicopathological parameters of BC
cases: There was no significant relationship between FOXP3 H. scores in intra-tumoral lymphocytes and any of the
clinicopathological parameters of BC cases.

7) Relationship of FOXP3 H. scores in peri-tumoral lymphocytes and the clinicopathological parameters of BC
cases: High H. score of FOXP3 expression in peri-tumoral lymphocytes was significantly associated with a younger
age group of cases (Table 3).

Table (3): Correlation between FOXP3 H. score in peri-tumoral lymphocytes and the clinico—pathological
parameters of BC cases.

FOXP3 H. scores in peri-tumoral Test of P value
n=58 lymphocytes (Mean + SD) Significance
Age group
<50 31 150.32 + 65.55 Z7=2.568* 0.010*
>50 27 92.78 £ 82.72
Menopausal status
No 35 142.42 £ 75.42 Z=1.767 0.077
Yes 31 101.85 + 78.50
T
Tl 7 141.43 £+ 89.52 0.147
T2 37 106.49 £ 77.43 KW=5,361
T3 10 150.0 + 70.87
T4 4 183.75 + 60.47
N(45 case)
NO 9 106.11 + 90.06
N1 14 142.14 + 75.36 Z=3.005 0.391
N2 24 131.67 £ 75.80
N3 11 96.36 + 81.52
Vascular invasion
No 41 123.17 £ 77.34 7=0.241 0.810
Yes 17 124.41 + 84.89
ER
Negative 43 116.86 £ 79.63 Z=1.118 0.263
Positive 15 142.67 £ 76.01
PR
Negative 48 119.06 £ 76.71 7=1.182 0.237
Positive 10 145.0 + 89.72
Her2neu
Negative 44 115.57 £ 79.92 Z=1.227 0.220
Positive 14 148.57 + 72.52
Molecular classification (1)
Triple negative 33 105.91 + 80.75 KW=3,558 0.169
Her2 positive 10 153.0£67.17
Luminal 15 142.67 + 76.01
Molecular classification (2)
Non-triple negative 25 146.80 £ 71.34 Z=1.875 0.061
Triple negative 33 105.91 + 80.75

X: Mean SD: Standard deviation H. score: Histo score n: number, N: lymph node KW: Kruskal Wallis test Z: Mann
Whitney test, ER: estrogen receptor PR: progesterone receptors FOXP3: Forkhead Box P3 *: Statistically significant.
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8) No significant difference was found when
comparing intra-tumoral and peri-tumoral FOXP3
positive  lymphocytes  with  clinicopathological
parameters of BC cases.

Immunohistochemical profile of Cox2:

Assessment of IHC expression of COX2 was
done in malignant epithelial cells only. Twenty-seven
out of 66 cases (40.9%) showed positive expression of
COX2 (Figure 2: D, E, F). The COX2 H. score ranged
from 0 to 270 with + SD of 34.09 + 55.31and a median
of 0.

1) Relationship of COX-2 expression and its H.score
with the clinicopathological parameters of BC
cases. A significant association was found between

higher H. scores of COX2 expression and negative PR
expression in tumor cells (p=0.025).

Furthermore, higher H. scores of COX2
expression were related to negative ER expression and
a non-luminal group of BC cases although the
statistical significance was not reached (p=0.069 for
both).

2) Relationship of COX-2 expression and its H. scores in
tumor cells and FOXP3 expression in tumor cells and both
intra-tumoral & peri-tumoral infiltrating lymphocytes of
BC cases: Negative COX-2 in malignant epithelial cells
tended to be associated with FOXP3 positivity in peri-
tumoral infiltrating lymphocytes although not reaching the
statistical significance was not reached (P =0.063) (Table

4).

Table (4): Correlation between COX-2 expression and H. score in epithelial cells and FOXP3 expression in
tumor cells as well as both intra-tumoral and peri-tumoral infiltrating lymphocytes of BC cases

COX-2 expression in tumor COX-2 H. score in tumor
Negative e Positive T;jg o IS '9. ceIIsT £Si

(n=39) (n=27) value Mean = SD g; ° ISlg.
n (%) n (%) value

FOXP3 H.score in tumor 7=0.287 | - rs =0.169

cells 116.54 +58.72 | 120.56 +64.34 | P =0.774 P =0.174
(n=38) (n=26)

FOXP3 expression in intra-

tumoral lymphocytes

Zero/1+ 12(31.6) 11(42.3) ¥?=0.772 | 22.39+31.62 | Z=0.016

2+/3+ 26 (68.4) 15(57.7) P =0.380 | 40.085+65.19 | P =0.988

FOXP3 H score in intra-

tumoral lymphocytes

Min. — Max. 0.0 -240.0 0.0 -240.0

Mean +SD 126.05+ 76.70| 95.96 +81.44 | Z=1.306 rs = -0.064

Median 150.0 70.0 P =0.192 P =0.617
(n=36) (n=22)

FOXP3 expression in peri-

tumoral lymphocytes

Zero/1+ 8(22.2) 10(45.5) v?=3.444 | 28.89+36.92 | Z=0.904

2+/3+ 28(77.8) 12(54.5) P =0.063 | 35.50+65.09 | P =0.366

FOXP3 H score in peri-

tumoral lymphocytes

Min. — Max. 0.0-255.0 0.0-210.0

Mean +SD 134.58 + 78.50 | 105.45+77.87 | Z=1.372 rs =-0.074

Median 150.0 120.0 P=0170 | = ----- P =0.579

FOXP3: Forkhead Box P3 COX-2: cyclooxygenase 2 H. score: Histo score ¢?: Chi square test Z: Mann Whitney test rs:

Spearman coefficient n: number

Survival Analysis:

The median OS for the studied group was 23 months (Range: 10-52). Univariate Kaplan-Meier survival
analysis revealed improved OS in patients with high infiltration by peri-tumoral infiltrating lymphocytes on
H&E and high FOXP3 positive intra-tumoral lymphocytes scores (p=0.018 and 0.014 respectively) (Figure 4).
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Figure (4): Kaplan-Meier Overall survival curve for; A: Peri-tumoral infiltrating lymphocytes on H&E
(P=0.018), B: FOXP3 expression in intra-tumoral infiltrating lymphocytes (P=0.014).

Multivariate Cox regression analysis revealed FOXP3 positive intra-tumoral lymphocytes score as
independent prognostic factors affecting patients’ OS (p= 0.043) (Table 5).

Table (5): Multivariate COX regression analysis for Overall survival.

0,
Variable P OR e
Lower Upper
FOXP3 positive intra-tumoral lymphocytes score 0.043" 9.280" 1.073 80.186
Peri-tumoral lymphocytes in H&E 0.188 1.590 0.797 3.171

BC: Breast carcinoma
*: Significant FOXP3: Forkhead Box P3

DISCUSSION

The infiltration of tumors by regulatory T cells
(defined as FOXP3+ TILs) has been reported to be
associated with patient survival in a variety of cancers,
but its prognostic value remains controversial “9. In
the current study, we investigated the prognostic effect
of FOXP3 +tumor infiltrating lymphocytes adjusted
with conventional clinicopathological data in the breast
cancer cohort population. In this study, FOXP3 was
expressed in tumor cells of all positive cases as
cytoplasmic and that was similar to the results of
several other studies in different sites ?%. Zuo et al. @
demonstrated that ~80% of normal breast samples
expressed FOXP3 in the epithelial cell nuclei, whereas
only 20% of cancer tissues expressed nuclear FOXP3.
Similarly, H.score of FOXP3 expression in tumor cells
and peritumoral infiltrating lymphocytes of the current
work was higher in younger age and this is similar to
results of one study in thyroid carcinoma #2.This study
revealed higher H. scores of FOXP3 expression in
tumor cells of lower grade tumors consistently with
studies done in gastric and endometrial cancers @,
Furthermore, increasing H. scores of FOXP3 in tumor
cells was associated with non-triple negative tumors.

OR : Odds ratio ClI: Confidence interval

Non-triple negative tumors have a better prognosis and
better varieties of treatments such as hormone receptor-
targeted therapies with or without chemotherapy than
triple-negative cases @4,

Additionally, the loss of FOXP3 expression in
mammary and prostatic epithelial tissues leads to
tumor formation. Therefore, FOXP3 expression in
tumor cells has been hypothesized to represent a
favorable prognostic factor in human cancers @,

Multivariate Cox regression analysis; using
overall survival time in months and the co-varieties
which showed significant association with overall
survival; revealed that high FOXP3 In the current

work, FOXP3 positivity in tumor cells was
significantly associated with an increase in
intratumoral and peritumoral positively stained

FOXP3+ lymphocytes score (p=<0.001) and this is
consistent with Takenaka et al. ®® who reported that a
high infiltration of FOXP3+ lymphocytes was
accompanied by FOXP3+ tumor expression.

According to univariate survival analysis done in
the current study, we found that patients with increased
infiltration of their breast cancers by peritumoral
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lymphocytes had a significant association with
improved overall survival (p=0.018) and patients with
high FOXP3 expression scores in intratumoral
lymphocytes had also a significant association with
improved overall survival (p=0.014). Moreover,
expression  score in intratumoral infiltrating
lymphocytes was an independent prognostic factor
affecting patients’ overall survival (P=0.043).

Many other studies found that an increase in
peritumoral infiltration by lymphocytes is associated
with better survival especially in triple-negative (TN)
breast cancers which represent more than half of our
cases (56%) and can explain our results @7

Tregs can induce immune tolerance and lead to
tumor progression by the following mechanisms:
secretion of immunosuppressive molecules such as
transforming growth factor-beta (TGFB) and IL-10;
direct cytolysis of NK cells and CD8+ cells; metabolic
disruption; and promoting angiogenesis @9,

Similar to the results of the current study, other
reports showed no difference between intratumoral
infiltrating lymphocytes or peritumoral infiltrating
lymphocytes as a prognostic indicator @9,

The present study revealed that there is no
association between COX2 expression in tumor cells
and different clinicopathologic parameters of the
studied cases. Some reports showed that COX2
expression was associated with larger tumor size, high
nuclear grading, vascular invasion, poor differentiation,
positive lymph nodes, and distant metastases ©9.

Similar to published data, our study revealed
higher H scores of COX2 expression in PR negative
cases (p= 0.025) and tend to be associated with ER-
negative cases (p= 0.069) GV,

This study showed no significant correlation
between COX2 and FOXP3 expression in tumor cells.
High expression of FOXP3 in peritumoral lymphocytes
was noticed in COX2 negative cases with a trend for
statistical significance (p=0.063).

Many other studies in lung cancer, renal cancer,
and melanoma, revealed that FOXP3 Tregs infiltration
was significantly associated with high COX2
expression and that may be due to the important role of
COX2 derived prostaglandins (PGE2) in the
transformation of Tregs©?.

The National Cancer Institute (NCI) Surgery
Branch has developed an experimental therapy that
involves taking white blood cells from patients' tumors,
multiplying them, and then giving the cells back to the
patient or TIL is given to over 200 patients with
melanoma. Researchers want to know if TIL shrinks
tumors in people with the digestive tract, urothelial,
breast, or ovarian/endometrial cancers. This study is
still recruiting 3.

CONCLUSION
High FOXP3 expression in peritumoral and
intratumoral infiltrating lymphocytes is considered a
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good independent prognostic factor in the studied
population as it was noticed to be associated with low-
grade tumors and non-triple negative subtype and
showed improvement on overall survival. On the other
hand, COX2 might be considered to have a poor
prognostic role in studied breast cancer cases as it was
associated with the PR negative group.
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