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Significance of Foxp3 Positive Regulatory T Cell and Tumor Infiltrating
T Lymphocyte in Triple Negative Breast Cancer

Hanna Kang - Harin Cheong - Min Sun Cho - Heasoo Koo - Woon Sup Han
Kyung Eun Lee' - Byung In Moon® - Sun Hee Sung

Departments of Pathology, Internal Medicine, and *Surgery, Ewha Medical Research Institute, Ewha Womans
University School of Medicine, Seoul, Korea

Background: Triple negative breast cancer (TNBC) is defined as a lack of the expression of estro-
gen receptor, progesterone receptor and human epidermal growth factor receptor 2 in breast
cancer. Many TNBCs show a profound infiltration of tumor infiltrating lymphocytes (TILs). It is still
uncertain whether these TILs are protumoral or antitumoral. Regulatory T cells (Tregs) play a role
in inducing immune tolerance to antigens, and they may be selectively recruited by cancer cells.
This study was conducted to evaluate the significance of TILs with an emphasis on forkhead box
p3 (Foxp3), which is a marker for CD25+CD4+ Treg in TNBC. Methods: We investigated the Fox-
p3, CD8 and CD4 expressions in 100 cases of TNBC by immunohistochemistry and using a tis-
sue microarray. The Foxp3 expression was divided as the high and low infiltration groups (cut-off
value=20). Results: The high infiltration group was correlated with higher histologic and nuclear
grades. However, Foxp3+ Tregs were decreased in the T3 and T4 TNBCs as compared to that of
the T1 and T2 TNBCs. No significant differences were found for the nodal status, lymphovascular
invasion, stage, recurrence and overall survival. Conclusions: High Foxp3 + Treg infiltration in TN-
BC is correlated with the nuclear and histologic grades, but there was no relation to recurrence
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Table 1. Clinical and pathological features of the TNBC cases

Parameters n

Clinical features

Age (yr) Mean+SD 489+11.7
Range 28-80
Sex Female 100
Male 0
Premenopause vs Premenopause 57
menopause Menopause 43
Pathological features
Tumor size T1,T2 94
T3, T4 6
Nodal involvement NO 62
N1 23
N2, N3 15
Histologic grade Grade 1, 2 39
Grade 3 61
Nuclear grade Grade 1, 2 42
Grade 3 58
Lymphovascular invasion Absent 67
Present 33
Stage | 29
Il 55
M1, v 16
Recurrence Absent 84
Present 16
Subtype of tumor IDC, NOS 56
Medullary 3
Atypical medullary 14
Metaplastic 18
Other special subtype 9

TNBG, triple negative breast cancer; SD, standard deviation; IDC, invasive
ductal carcinoma; NOS, not otherwise specified.
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Fig. 1. Immunohistochemical stains (IHC) for Foxp3 in triple negative breast cancer (TNBC). (A, B) The histology and IHC for forkhead box p3
(Foxp3) in normal breast tissue. (C, D) The histology and IHC for Foxp3 in the TNBC showing the high density of Foxp3 positive regulatory T
cells (Foxp3+ Tregs). (E, F) The histology and IHC for Foxp3 in the TNBC showing the low density of Foxp3+ Tregs.
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Table 2. Number of Foxp3+ Tregs/HPF according to the clinicopathological parameters

Clinicopathological parameters n Foxp3+ Treg (mean+ SD) p-valug?

Tumor size T, T2 94 33.7+24.0 0.017
T3, T4 6 9.8+6.1

Nodal involvement NO 62 31.0+23.5 0.762
N1 23 35.1+£23.6
N2, N3 15 33.5+27.7

Histologic grade Grade 1, 2 39 25.7+21.7 0.027
Grade 3 61 36.5+24.7

Nuclear grade Grade 1, 2 42 27.8+23.3 0.065
Grade 3 58 35.5+24.2

Lymphovascular invasion Absent 67 30.5+21.3 0.282
Present 33 36.0+28.8

Stage | 29 31.4+225 0.959
Il 55 32.9+24.1
11, v 16 31.8+27.7

Recurrence Absent 84 322+228 0.933
Present 16 32.9+30.5

Subtype of tumor IDC, NOS 56 30.1+22.2
Medullary 3 61.7+30.9 0.216
Atypical medullary 14 44.4+23.8 0.056
Metaplastic 18 33.3+254 0.637
Other special subtype 9 15.6+16.7 0.038

2Analysis by t-test or ANOVA was applied. Each special subtype of tumor was compared with IDC, NOS.
Foxp3+ Treg, forkhead box p3 positive regulatory T cell; HPF, high power field; SD, standard deviation; IDC, invasive ductal carcinoma; NOS, not otherwise
specified.

Table 3. Comparison of clicopathological parameters according to a low and high Foxp3+ Treg expression (cut-off value =20)

Low Foxp3+ Treg High Foxp3+ Treg
Clinicopathological parameters group (n=39) group (n=61) p-value?
n (%) n (%)

Tumor size T, T2 34 (87.2) 60 (98.4) 0.022
T3, T4 5(12.8) 1(1.6)

Nodal involvement NO 26 (66.7) 36 (59.0) 0.625
N1 7(17.9 16 (26.2)
N2, N3 6(15.4) 9(14.8)

Histologic grade Grade 1, 2 21 (563.8) 18 (29.5) 0.015
Grade 3 18 (43.6) 43 (70.5)

Nuclear grade Grade 1, 2 22 (56.4) 20 (32.8) 0.020
Grade 3 7 (43.6) 41(67.2)

Lymphovascular invasion Absent 28(71.8) 39 (63.9) 0.415
Present 11(28.2) 22 (36.1)

Stage I 10 (25.6) 19 (31.1) 0.809
[ 22 (56.4) 33 (54.1)
I, v 7(17.9) 9(14.8)

Recurrence Absent 32 (82.0) 52 (85.2) 0.688
Present 7(18.0) 9(14.8)

Subtype of tumor IDC, NOS 22 (39.3) 34 (60.7)
Medullary 0(0) 3(100) 0.022
Atypical medullary 3(21.4) 11(78.6) 0.039
Metaplastic 7(38.9) 11(61.1) 0.608
Other special subtype 7(77.8) 2(22.2) 0.080

aAnalysis by X* test was applied. Each special subtype of tumor was compared with IDC, NOS.
Foxp3+ Treg, forkhead box p3 positive regulatory T cell; IDC, invasive ductal carcinoma; NOS, not otherwise specified.
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Fig. 2. The disease free survival curve according to the forkhead box
p3 positive regulatory T cell (Foxp3+ Treg) expression (p=0.718).
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Fig. 3. The overall survival curve according to the forkhead box p3
positive regulatory T cell (Foxp3+ Treg) expression (p=0.523).
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Table 4. Comparison of CD8+ T cells/HPF, Foxp3+ Tregs/CD8+ T cells and the percentage of CD4+ T cells according to the clinicopatho-

logical parameters

Foxp3+ Treg/

Clinicopathological parameters n (Cr;l?;;; I ggl; p-value? CD8+ Tcell p-value? % (On: ;I?]TSTD)ceII p-value?
(mean+SD)

Tumor size T1,T2 94 54.8+30.0 0.011 0.75+0.96 0.011 26.5+18.8 0.053
T3, T4 6 26.3+18.6 0.43+0.16 132+13.0

Nodal involvement NO 62 53.0+31.4 0.970 0.74+1.12 0.261 249+18.1 0.839
N1 23 54.2+30.0 0.72+0.54 26.3+18.2
N2, N3 15 51.7+26.5 0.71+£0.54 28.0+£22.8

Histologic grade Grade 1, 2 39 42.3+25.3 0.004 0.63+0.50 0.429 18.3+16.2 0.001
Grade 3 61 60.0+31.1 0.79+1.13 30.7+18.6

Nuclear grade Grade 1, 2 42 41.7+251 0.001 0.67+0.49 0.426 185+16.5 0.001
Grade 3 58 61.4+30.9 0.77+1.16 30.9+185

Lymphovascular invasion  Absent 67 54.9+32.0 0.397 0.69+1.06 0.317 255+18.4 0.855
Present 33 49.5+26.0 0.81+0.62 26.2+19.6

Stage | 29 492+26.2 0.511 0.94+1.60 0.305 23.1+15.9 0.678
I 55 56.3+32.8 0.63+0.43 26.7+£19.1
[\ 16 492+27.6 0.69+0.51 27.2+22.3

Recurrence Absent 84 54.5+30.7 0.240 0.72+1.00 0.880 253+17.9 0.694
Present 16 45.6+26.6 0.75+0.54 27.7+22.9

2Analysis by t-test or ANOVA was applied.

HPF, high power field; Foxp3+ Treg, forkhead box p3 positive regulatory T cell; SD, standard deviation.

Table 5. Number of Foxp3+ Tregs and CD8+ T cells and the percentage of CD4+ T cells according to the MIB-1 proliferation index

Clinicopathological parameters n Foxp3+ Treg (mean + SD) CD8+ T cell (mean+SD) % of CD4+ T cell (mean + SD)
MIB-1 proliferation index 0-25% 46 28.1+24.6 454+32.1 20.8+18.0
>25% 54 35.8+23.1 59.6+27.0 30.0+18.3
p-value? 0.111 0.020 0.014

2Analysis by t-test was applied.

Foxp3+ Treg, forkhead box p3 positive regulatory T cell; SD, standard deviation.
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