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ARTICLE INFO                                         ABSTRACT 
 

 
 
 

Aim: To study the role of circulating and tumor associated immune cells infiltration in Triple 
Negative Breast Cancer (TNBC) and their association with inflammatory and hypoxic markers. 
Methods: In this study, 50 Triple Negative Breast Cancer (TNBC) patients and 25 healthy controls 
were enrolled. Of them, differential WBC count was available in only 34 TNBC patients. Neutrophil 
count, Lymphocyte count, Neutrophil to Lymphocyte ratio (NLR) and Platelet to Lymphocyte ratio 
(PLR) was studied in these 34 TNBC patients and compared with healthy controls. CD3+ T cells, 
MPO+ Neutrophils as well as hypoxic markers IL8, HIF-1and TNF-α were evaluated in all 50 TNBC 
patients by immunohistochemistry (IHC) method.  
Results: In comparison to healthy controls, mean percentage of neutrophils and NLR was 
significantly higher in TNBC patients, whereas mean percentage of lymphocytes (p=0.002) was 
significantly lower in TNBC patients. In relation to clinicopathological variables, increased 
neutrophils, high NLR and decreased lymphocytes were associated with large tumor size, lymph node 
positivity and advance stage. Further, high PLR was significantly associated with lymph node 
positivity. Regarding tumor associated immune cells, patients with high tumoral and stromal 
infiltration of CD3+ T cells was associated with histological grade III tumor and advanced stage. 
Similarly, MPO+ neutrophils infiltration in tumor and stroma tended to be high in patients with 
premenopausal status and large tumor size. Further, with respect to inflammatory cytokines and 
hypoxia related markers, IL-8 expression was noted high in patients with young age and larger tumor 
size. HIF-1 expression was significantly higher in grade III tumors and significant high incidence of 
tumoral TNF-α expression in tumor was noted in patients with T3 tumor size.  
Conclusion: The present study observed lymphopenia and neutrophilia with high NLR, high PLR and 
its association with disease aggressiveness. Further, infiltration of CD3+ T cells in tumor 
microenvironment was seen in tumors with advanced histological grade of the tumor, whereas tumor 
infiltrating neutrophils, TNFα and IL-8 may be cytotoxic to tumor cells via an oxygen radical 
dependent mechanism.  
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INTRODUCTION 
 

According to the GLOBOCAN 2018, incidence of female 
breast cancer is 2.1 million worldwide. [1] Triple negative 
breast cancer (TNBC) accounts for approximately 15-20% of 
all breast cancers diagnosed. [2] Similar incidence of TNBC 
was noted in India as well as in Gujarat Cancer & Research 
Institute (GCRI). TNBC defined by the absence of estrogen 
receptor, progesterone receptor and human epidermal growth 
factor receptor-2 (Her-2-neu) expression.[2] Recurrence and 
disease progression are relatively common for women with 
TNBC, with a peak risk of recurrence within the 1-3 years 
after diagnosis.[3] A large tumor size, nodal involvement and 
poor clinical outcomes for women with TNBC may in part be 
explained by intrinsically aggressive tumor pathology, 

including high mitotic index, high histological grade, high 
proliferation and a high frequency of TP53 mutations 
associated with a frequent occurrence of visceral metastases 
and poor prognosis.[4]Hypoxia can induce Inflammation which 
has been shown to be an important factor in the development 
of tumorigenesis.[5] Various pro-inflammatory cytokines and 
hypoxic factors produce a systematic inflammatory response 
which is responsible for the alteration in circulating white 
blood cells.[7] Hanahan and Weinberg proposed that the tumor 
microenvironment is infiltrated by innate and adaptive immune 
system cells specially T lymphocytes that enable tumors to 
mimic inflammatory conditions seen in normal tissues.[6] 

Inflammation and hypoxia both conditions play critical role in 
tumor progression.[9] Therefore, in the present study 
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circulating immune cells such as neutrophils, lymphocytes and 
their ratios such as NLR and PLR and tumor associated 
immune cells such as CD3+ T cells and MPO+ Neutrophils 
and hypoxic markers such as IL-8, TNF-α and HIF-1 were 
evaluated in tumor tissue to investigate their role in tumor 
development and disease prognosis.  
 

MATERIALS AND METHODS 
 

Study design 
 

Patients: In this retrospective study, 50 female triple negative 
breast cancer (TNBC) patients enrolled who had been 
diagnosed and treated at Gujarat Cancer and Research Institute 
(GCRI) during the period of year 2012 to 2013. The detailed 
clinical history such as patient’s age, menopausal status, 
disease stage, histopathological findings, hemogram at 
diagnosis, treatment offered and disease status was recorded 
from the case files maintained at the Institutional Medical 
Record Department. Formalin fixed paraffin embedded tissue 
blocks (FFPE) were retrieved from Histopathology 
Department for immunohistochemistry. Preoperative 
differential WBC count of only 34 TNBC patients was 
available and recorded from haematology department, and 25 
healthy female healthy controls were included for comparison. 
Patients treated with neoadjuvant chemotherapy and stage IV 
disease were excluded in this study. This study was approved 
by the Institutional Scientific Review and Ethics Committees. 
 

Immunohistochemical localization: The 4µm thin sections 
were cut on microtome (Leica, Germany) and taken on 3-
aminopropyl triethoxysilane (APES) coated slides.  
Immunohistochemical localization of CD3+ T cells, MPO+ 
neutrophils, HIF-1, IL-8 and TNF-α was performed on FFPE 
tissue blocks containing primary tumor and evaluated by 
Haematoxylene and Eosin (H&E) staining, on Ventana 
Benchmark XT autoimmunostainer using Ventana reagents 
(Ventana, USA).  Briefly, the protocol includes following 
steps of deparaffinization using EZ solution, antigen retrieval 
using cell conditioning (CC1), incubation with ultra view DAB 
inhibitor for 4 minutes, 100µl of primary antibody, ultra view 
HRP multimer for 8 minutes, ultra view DAB detection kit for 
8 minutes, counter stain with haematoxylin for 8 minutes, 
bluing reagent for 4 minutes and mounted with DPX.   The 
primary antibody clone, company, and antibody dilution used 
are as follows:  
 

Primary 
antibody 

Clone 
Company 

Name 
Dilution 

Primary 
antibody 

incubation time 
(mins) 

CD3 F7.2.38 Dako 1:100 32 

MPO Ab-1 
Thermo 

scientific 
1:30 32 

HIF-1 H1alpha67 GeneTex 1:30 20 
IL-8 807 Abcam 1:50 32 

TNF-α 52B83 Abcam 1:200 120 
 

Scoring: CD3+ T cells and MPO+ neutrophils were scored in 
stroma and stromal infiltration along with tumor core and 
tumor margin. HIF-1, IL-8 and TNF-α scored as 0 Negative, 
1+ (<10% cells stained), 2+ (10-40% cells stained) and 3+ 
(≥40% cells stained).  
 

Statistical analysis 
 

Statistical analysis was carried out using SPSS statistical 
software version 20 (SPSS Inc, USA). Mean, standard 
deviation and median were calculated and Pearson’s chi-
square test with Pearson’s correlation coefficient (r) was used 

to assess correlation and significance between the two 
parameters. The p value ≤0.05 were considered significant. 
 

RESULTS 
 

Leukocyte subset 
 

Neutrophils and lymphocytes count, neutrophil to lymphocyte 
ratio (NLR) and platelet to lymphocyte ratio (PLR) were 
evaluated in 34 TNBC patients. These parameters were 
compared with 25 healthy controls. 
 

Comparison of leukocyte subsets and their ratios between 
TNBC patients and healthy Controls 
 

In comparison to healthy controls, mean percentage of 
neutrophils (P=0.006) and NLR (P=0.03) was significantly 
higher, whereas mean percentage of lymphocytes (P=0.002) 
was significantly lower in TNBC patients. However, a trend of 
higher PLR was noted in TNBC patients.  
 

Correlation of leukocyte subset and their ratio with 
clinicopathological parameters  
 

The median value of leukocyte subsets and their ratios was 
used as a cutoff for correlation with clinicopathological 
parameters. A trend of higher percentage of neutrophils was 
noted in patients with T3 tumor size, lymph node positivity, 
stage III disease, and histological grade I and II tumors. The 
suppression of lymphocytes was significantly high in patients 
with lymph node positivity (P=0.02) and a trend was seen in 
patients with premenopausal status, T3 tumor size, stage III 
disease, and histological grade I and II tumors. Similarly, a 
trend of higher NLR was noted in patients with premenopausal 
status, T3 tumor size, lymph node positivity, stage III disease, 
and histological grade I and II tumors. The PLR was 
significantly high in patients with lymph node positivity and a 
trend was seen in patients with stage III disease (Table 1). 
 

Incidence of tumor infiltrating lymphocytes and their 
comparison with clinicopathological parameters  
 

In tumor microenvironment, infiltration of CD3+ T cells was 
noted in 68% (34/50) of TNBC patients. Of them, stromal 
infiltration was noted in 47% (16/34) patients and infiltration 
in tumor core and margin along with stroma was noted in 53% 
(18/34) of TNBC patients (Figure 1). Higher incidence of 
CD3+ T cells in stroma was observed in patients with 
histological grade III tumors (P=0.01) and in patients with 
stage III disease. Furthermore, significantly higher incidence 
of CD3+ T cells in tumor core and margin along with stroma 
was observed in patients with histological grade III and BR 
score 8 tumors and a similar trend was seen in patients with T3 
tumor size, lymph node positivity, and stage I disease. 
 

 
 

Figure 1 Infiltration of CD3+ T cells in tissue of TNBC patients 
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Further, the infiltration of MPO+ neutrophils was noted in 
52% (26/50) of TNBC patients. Of them, stromal infiltration 
was noted in 77% (20/26) patients and infiltration in tumor 
core and margin along with stroma was noted in 23% (6/26) of 
TNBC patients (Figure 2). A significantly higher incidence of  
PO expression in stroma was observed in patients T1 tumor 
size (P=0.042).  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

However, significantly higher incidence of MPO expression in 
tumor core and margin along with stroma were observed in 
patients with premenopausal status and T3 tumor size 
(P=0.042).  
 

Table 1 Correlation of leukocytes subsets and their ratio with Clinicopathological variables in TNBC patients 
 

Parameters N (%) 
Neutrophils 
Median= 64 

Lymphocytes 
Median=25.6 

NLR 
Median=2.5 

PLR 
Median=11.6 

Low N (%) High N (%) Low N (%) High N (%) Low N (%) Low N (%) Low N (%) High N (%) 
Age <50 20(59) 10(50) 10(50) 10(50) 10(50) 11(55) 9(45) 10(50) 10(50) 

 
≥50 14(41) 8(57) 6(43) 7(50) 7(50) 9(64) 5(36) 7(50) 7(50) 

Menopausal 
Status 

Pre 
menopausal 

14(41) 6(43) 8(57) 8(57) 6(43) 6(43) 8(57) 7(50) 7(50) 

Post 
menopausal 

20(59) 12(60) 8(40) 9(45) 11(55) 14(70) 6(30) 10(50) 10(50) 

Tumor 
Size 

T1 3(09) 3(100) 0(0) 1(33) 2(67) 2(67) 1(33) 2(67) 1(33) 
T2 26(76) 13(50) 13(50) 13(50) 13(50) 16(61) 10(39) 13(50) 13(50) 
T3 5(15) 2(40) 3(60) 3(60) 2(40) 2(40) 3(60) 2(40) 3(60) 

Lymph 
node 

Positive 12(36) 4(33) 8(67) 9(75) 3(25)a 5(42) 7(58) 1(8) 11(92)b 
Negative 21(64) 14(67) 7(34) 7(33) 14(67)a 15(71) 6(29) 16(76) 5(24)b 

Stage I 2(06) 2(100) 0(0) 0(0) 2(100) 2(100) 0(0) 2(100) 0(0) 

 
II 27(79) 15(56) 12(45) 14(51) 13(49) 16(59) 11(41) 14(52) 13(48) 
III 5(15) 1(20) 4(80) 3(60) 2(40) 2(40) 3(60) 1(20) 4(80) 

Histopatho 
logical 
Type 

Invasive ductal 
carcinoma 

33(97) 18(55) 15(46) 16(49) 17(51) 20(61) 13(39) 17(51) 16(49) 

Medullary 
Carcinoma 

1(03) 0(0) 1(100) 1(100) 0(0) 0(0) 1(100) 0(0) 1(100) 

Grade 
I 1(04) 0(0) 1(100) 1(100) 0(0) 0(0) 1(100) 0(0) 1(100) 
II 15(53) 7(47) 8(53) 8(53) 7(47) 8(53) 7(47) 7(47) 8(53) 
III 12(43) 8(67) 4(33) 4(33) 8(67) 9(75) 3(25) 7(58) 5(42) 

BR 
score 

5 1(04) 0(0) 1(100) 1(100) 0(0) 0(0) 1(100) 0(0) 1(100) 
6 7(25) 3(43) 4(57) 4(57) 3(43) 4(57) 3(43) 3(43) 4(57) 
7 7(25) 3(43) 4(57) 4(57) 3(43) 3(43) 4(57) 4(57) 3(43) 
8 13(46) 9(69) 4(31) 5(39) 8(61) 10(77) 3(23) 7(54) 6(46) 

 

a X2=5.308, r=-0.41 and p=0.021;b: X2=14.078, r=0.653 and p=0.0001 

Table 2 Correlation of CD3+ T cells and MPO+ Neutrophils with clinicopathological parameters 
 

Parameters N 
CD3 MPO 

HIF-1 IL-8 
Tumoral 

TNFα 
Lympho 

cyticTNFα Group-1 N (%) Group-2 N(%) Group-1 N (%) Group-2 N (%)

Age 
<50 29 (58) 8(28) 11(38) 12(41) 5(18) 26(90) 11(38) 21(72) 22(76) 
≥50 21(42) 8(38) 7(33) 8(38) 1(5) 19(91) 13(62) 14(67) 19(91) 

Menopausal 
Status 

Pre 
menopausal 

18(36) 4(22) 8(44) 7(39) 5(28)a 16(89) 8(44) 13(72) 14(78) 

Post 
menopausal 

32(64) 12(38) 10(31) 13(41) 1(3)a 29(91) 16(50) 22(69) 27(84) 

Tumor 
Size 

T1 3(06) 0(0) 3(100) 2(67)b 1(33)c 3(100) 1(33) 3(100)h 2(67) 

 
T2 39(78) 15(39) 11(28) 16(41)b 2(5)c 34(87) 18(46) 24(62)h 32(82) 
T3 8(16) 1(12) 4(50) 2(24)b 3(38)c 8(100) 5(62) 8(100)h 7(87) 

Lymph 
node 

Positive 28(57) 7(25) 12(43) 13(46) 2(8) 26(93) 14(50) 19(68) 23(82) 
Negative 21(43) 9(43) 5(24) 7(33) 3(15) 18(86) 9(43) 15(71) 18(86) 

Stage I 2(04) 0(0) 2(100) 2(100) 0(0) 2(100) 1(50) 2(100) 2(100) 
 II 37(74) 11(30) 13(35) 13(35) 5(14) 33(89) 19(51) 24(65) 31(84) 
 III 11(22) 5(46) 3(27) 5(46) 1(8) 10(91) 4(36) 9(82) 8(73) 

Histopatho 
logical type 

Invasive 
Ductal 

Carcinoma 
49(98) 16(33) 17(34) 20(41) 6(12) 44(90) 24(49) 35(71) 40(82) 

Medullay 
Carcinoma 

1(02) 0(0) 1(100) 0(0) 0(0) 1(100) 0(0) 1(100) 1(100) 

Grade 
I 2(05) 1(50)d 0(0)e 1(50) 0(0) 1(50)f 2(100) 2(100) 2(100) 
II 26(59) 7(27)d 6(23)e 9(34) 2(8) 24(92)f 11(42) 17(65) 20(77) 
III 16(36) 7(44)d 9(56)e 7(44) 3(19) 16(100)f 8(50) 11(69) 13(82) 

BR 
score 

5 4(10) 2(50) 0(0) 2(50) 1(25)g 3(75) 3(75) 3(75) 3(75) 
6 13(30) 5(39) 2(15) 3(23) 1(8)g 12(92) 5(38) 8(62) 10(77) 
7 9(20) 1(11) 3(33) 4(44) 0(0)g 7(78) 5(56) 6(67) 7(78) 
8 15(34) 4(27) 10(67) 8(54) 2(13)g 14(93) 7(47) 11(73) 12(80) 
9 1(03) 1(100) 0(0) 1(100) 0(0)g 1(100) 1(100) 1(100) 1(100) 

 

Group-1 Stromal infiltration 
Group-2 Stromal + tumor core and margin infiltration 
a: X2=7.104, r=-0.34 and p=0.029 b: X2=9.903, r=0.05, p=0.042 c: X2=9.903, r=0.05, p=0.042 d:X2=6.04, r=0.143, p=0.049, e: X2=12.89, r=0.48, p=0.012; f: X2=12.89, r=0.48, 
p=0.012; g: X2=7.07, r=0.318, p=0.029: hX2=16.64, r=0.46, p=0.034. 
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Figure 2 Infiltration of MPO+ neutrophils in tissue of TNBC patients 
 

Regarding Hypoxia and inflammatory markers, expression of 
HIF-1, IL-8 and TNF-α was seen in tumor and stroma of 
TNBC patients. Incidence of HIF-1 expression was noted in 
90% (45/50) with an intensity of 1+, 2+ and 3+ was noted in 
27% (12/45), 38% (17/45) and 35% (16/45) of patients, 
respectively (Figure 3). A significantly high incidence of HIF-
1 expression was noted in patients with histological grade III 
tumors (p=0.029). Expression of IL-8 was noted in 48% 
(24/50) with an intensity of 1+ (Figure 4). A trend of high 
incidence of IL-8 expression was noted in patients with age 
<50 years and T3 tumor size. Expression of TNF-α in tumor 
was noted in 70% (35/50) of TNBC patients with an intensity 
of 1+, 2+ and 3+ was noted in 40% (14/35), 46% (16/35) and 
14% (5/35) patients respectively (Figure 5). A significant high 
incidence of TNF-α expression in tumor was noted in patients 
with T3 tumor size (P=0.034). Further, expression of TNF-α in 
lymphocytes was noted in 82% (41/50) of TNBC patients 
with, an intensity of 1+, 2+ and 3+ in 56% (23/41), 24% 
(10/41) and 20% (8/41) patients respectively. Trend of high 
incidence of TNF-α expression was noted in patients with age 
≥50 years and stage I disease (Table 2). 
 

 
 

Figure 3 HIF-1 expression in tissue of TNBC patients 
 

 
 

Figure 4 IL8 expression in tissue of TNBC patients 
 

 
 

Figure 5 TNFα expression in tissue of TNBC patients 

Intermarker correlation 
 

Leukocyte subsets and their ratios were intercorrelated with 
each other. A significant inverse correlation was found 
between Neutrophils and Lymphocytes; Lymphocytes and 
PLR; Lymphocytes and NLR, whereas a positive correlation 
was found between Neutrophils and NLR; Neutrophils and 
PLR; NLR and PLR, MPO and tumoral TNF-α; tumoral TNF-
α and lymphocytic TNF-α; IL-8 and lymphocytic TNF-α 
(Table-3). 
 

Table 3 Intermarker correlation 
 

Intermarker correlation of tumor infiltrating markers 

  MPO HIF-1 
Tumoral 
TNF-α 

Lymphocytic 
TNF-α 

IL-8 

CD3 
r 
p 

0.19 
0.26 

0.34 
0.05 

0.02 
1.00 

0.12 
0.62 

0.14 
0.47 

MPO 
r 
p 

 
0.08 
0.92 

0.33 
0.04* 

-0.03 
1.00 

0.28 
0.08 

HIF-1 
r 
p 

  
-0.07 
1.00 

-0.02 
1.00 

0.05 
1.00 

Tumoral TNF-
α 

r 
p 

 
 

 
0.48 
0.01* 

0.28 
0.09 

Lymphocytic 
TNF-α 

r 
p 

 
  

 
0.34 
0.03* 

Intermarker correlation of blood subsets and their ratios 
  Lymphocytes NLR PLR 

Neutrophils 
R 
p 

-0.707 
0.0001* 

0.825 
0.0001* 

0.471 
0.006* 

Lymphocytes 
R 
p 

 
-0.882 
0.001* 

-0.647 
0.001* 

NLR 
R 
p 

  
0.647 

0.0001* 
 

*p value ≤ 0.05 is significant  
 

DISCUSSION 
 

Since long it has been recognized that some tumors are densely 
infiltrated by cells of both innate and adaptive arms of the 
immune system and thereby inflammatory conditions arising 
in non-neoplastic tissues.[10] The pretreatment counts of 
peripheral inflammatory cells, including neutrophils, 
lymphocytes and monocytes, have demonstrated the strong 
link between the inflammatory system and prognosis in 
different types of cancer.[11]In present study, leukocytes 
subsets and their ratio were compared with healthy controls. 
Due to inflammatory response, significantly increased 
neutrophils count, decreased lymphocytes counts and high 
NLR were found in TNBC patients in comparison with healthy 
controls. In relation to clinic pathological variables, increased 
neutrophils, high NLR and decreased lymphocytes were 
associated with large tumor size, lymph node positivity and 
advance disease stage. Further, high PLR was significantly 
associated with lymph node positivity. In accordance Krenn-
Pilko et al have shown association of high NLR associated 
with the presence of a large tumor and a higher T 
classification, advanced disease, high histological grade in 
breast cancer patients. [12] 

 

In this study survival analysis was not performed due to small 
sample size and only 6 patients developed disease relapse. 
Studies by Azab et al and Pistelli et al showed increased 
pretreatment NLR may be associated with worse DFS and OS 
in patients with early TNBC patients [14, 15].  Adam et al. 
(2015) have stated that tumors are infiltrated by a 
heterogeneous population of immune cells, such as T-cells, B-
cells, natural killer (NK) cells and macrophages.[15] Tumor 
infiltrating lymphocytes (TILs), a primary immune component 
infiltrating solid tumors, are considered to be the manifestation 
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of the host antitumor reaction.[16] The majority of TILs in solid 
tumors are of the CD3+ T-cell phenotype, which includes 
CD4+ helper cells (Th1 and Th2 subtypes), CD4+ regulatory 
T-cells and CD8+ cytotoxic T lymphocytes (CTLs).[17] In the 
present study,  significantly high stromal infiltration CD3+ T 
cells were noted in patients with histological grade III tumors 
along with tumor core and margin. In our previous study on 
Oral squamous cell carcinoma showed that cytotoxic T cells in 
tumor stroma were significantly low in patients with Stage III 
disease as compared to Stage I, Stage II, and Stage IV disease. 
[18] In a multicentric study, Immunoscore (CD 3 and CD8 
score) provides a reliable estimate of the risk of recurrence in 
patients with colon cancer. These results support the 
implementation of the consensus Immunoscore as a new 
component of a TNM-Immune classification of cancer. [19] 
Moreover, tumor cells produce many chemokines that may be 
varying in different tumor compartments and, therefore, 
variable densities of tumor infiltrating T cells were observed 
within different tumor compartments. 
 

Neutrophils secrete MPO and binding of MPO to MMR 
(Macrophage Mannose Receptor) induces secretion of reactive 
oxygen intermediates, IL-8, TNF-� and GM-CSF in chronic 
inflammatory environments.[15] High MPO activity or MPO+ 
cell infiltration has been detected in esophageal,[20] 

gynecological,[21] and in colorectal cancers [22] but their 
prognostic impact was not analyzed. In the present study, it 
was observed that stromal infiltration of neutrophils was 
significantly higher in patients with small tumor size; however, 
stromal infiltration along with tumor core and margin 
infiltration was significantly higher in patients with larger 
tumor size. Therefore, MPO expression may be associated 
with tumor burden. 
 

Hypoxia induces the activity of HIF-1α, downstream signaling 
activates transcription of erythropoietin, VEGF, glycolytic 
enzyme coding genes which are implicated in vasodilation, 
neovascularization, and tumor metastasis.[23]In current study, 
significant high incidence of HIF-1 expression was noted in 
patients with histological high-grade tumor. Similar to our 
findings, Bos et al. revealed a positive association between 
increased proliferation, poor histologic grade and high levels 
of HIF1α in breast cancer.[24] Our finding suggests that high 
grade tumors are more hypoxic as compared to low grade 
tumor.   
 

IL-8 is an important chemo attractant in the context of 
neutrophil recruitment.[25] Regulation of IL-8 within the tumor 
microenvironment is complex, not only because of the variety 
of cells that can secrete it but also because of the multitude of 
factors that can affect IL-8 expression by different cell 
types.[26] Various cytokines such as IL-1β, tumor necrosis 
factor-alpha,  IL-6; growth factors such as epidermal growth 
factor; and hormones such as estrogen and progesterone have 
shown to up regulate IL-8 expression in breast cancer cells.[27] 

In the present study, a trend of high incidence of IL-8 
expression was noted in patients with younger age and large 
tumor size may be due to disease aggressiveness. Further, 
correlation of IL-8 expression with clinicopathological 
parameters was not reported yet.  
 

Tumor necrosis factor alpha (TNF-�) is a multifunctional 
cytokine involved in apoptosis, inflammation and immunity.[28] 

The major sources of TNF are macrophages and to a lesser 
extent T lymphocyte, proliferating B cells, natural killer (NK) 
cells, mast cells and stimulated neutrophils.[29] In the present 

study, significant higher incidence of tumoral TNF-α 
expression in tumor was noted in patients with large tumor 
size. Regarding survival, Salgado et al. (2015) showed that 
presence of tumor infiltrating lymphocytes in preoperative 
TNBC patients, have positive correlation with improved 
overall survival; increased metastasis-free survival.[30],[31] Only 
one author Wang et al. (2016) showed that hepatocellular 
carcinoma patients with TNF-α have shorter survival time than 
those with low TNF-α expression.[32]  
 

Regarding intermarker correlation, significant inverse 
correlation was observed between lymphocytes and 
neutrophils, NLR and PLR and a significant positive 
correlation between neutrophils and NLR as well as PLR 
suggest impaired immune function. Regarding tissue 
infiltrating cells, positive correlation of neutrophils was 
observed with tumoural and lymphocytic TNFα and IL8. 
Hachiya et al. (2000) indicated for the first time that 
irradiation inhibits the expression of MPO mRNA through the 
autocrine pathway which involves the endogenous production 
of TNF-α in HL60 cells.[33]Osawa Yet al., (2002) demonstrates 
that TNF-α treatment induces IL-8 mRNA expression in 
hepatocytes and the production of IL-8 was mediated through 
NF-kβ and Akt signaling cascades involved in TNF-α induced 
signaling pathways, and this chemokine exerted antiapoptotic 
and mitogenic effects on hepatocytes.[34] 

 

In conclusion, the present study observed lymphopenia and 
neutrophilia with a high NLR, high PLR and their association 
with disease aggressiveness. Further, infiltration of CD3+ T 
cells in tumor microenvironment was seen in tumors with 
advanced histological grade of the tumor, while tumor 
infiltrating neutrophils, TNFα and IL-8 may be cytotoxic to 
tumor cells via an oxygen radical dependent mechanism.  
 

References 
 

1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre 
LA, Jemal A. Global cancer statistics 2018: 
GLOBOCAN estimates of incidence and mortality 
worldwide for 36 cancers in 185 countries. CA Cancer J 
Clin. 2018 Nov; 68(6):394-424.  

2. Yao H, He G, Yan S, Chen C, Song L, Rosol TJ, Deng 
X. Triple-negative breast cancer: is there a treatment on 
the horizon? Oncotarget. 2017 Jan 3; 8(1):1913-1924. 

3. Arnedos M, Bihan C, Delaloge S, Andre F. Triple-
negative breast cancer: are we making headway at 
least? Ther Adv Med Oncol. 2012 Jul; 4(4):195-210.  

4. Dent R, Trudeau M, Pritchard KI, Hanna WM, Kahn 
HK, Sawka CA, Lickley LA, Rawlinson E, Sun P, 
Narod SA. Triple-negative breast cancer: clinical 
features and patterns of recurrence. Clin Cancer Res. 
2007 Aug 1; 13(15 Pt 1):4429-34. 

5. Multhoff G, Molls M, Radons J. Chronic inflammation 
in cancer development. Front Immunol. 2012 Jan 12; 
2:98. doi: 10.3389/fimmu.2011.00098. eCollection 
2011. 

6. Hanahan D, Weinberg RA. Hallmarks of cancer: the 
next generation. Cell. 2011 Mar 4; 144(5):646-74.  

7. Michiels C. Physiological and pathological responses to 
hypoxia. Am J Pathol. 2004 Jun; 164(6):1875-82. 
Review.  

8. Muz B, de la Puente P, Azab F, Azab AK. The role of 
hypoxia in cancer progression, angiogenesis, 
metastasis, and resistance to therapy. Hypoxia (Auckl). 
2015 Dec 11; 3:83-92. eCollection 2015. Review.  



International Journal of Current Medical And Pharmaceutical Research, Vol. 6, Issue, 02(A), pp.5019-5024, February, 2020 

 

 5024

9. Yeh YH, Hsiao HF, Yeh YC, Chen TW, Li TK. 
Inflammatory interferon activates HIF-1α-mediated 
epithelial-to-mesenchymal transition via 
PI3K/AKT/mTOR pathway. J Exp Clin Cancer Res. 
2018 Mar 27; 37(1):70. 

10. Dvorak, Harold F. Tumors: wounds that do not heal. 
New England Journal of Medicine 315.26 (1986): 
1650-1659. 

11. Jia W, Wu J, Jia H, Yang Y, Zhang X, Chen K, Su F. 
The peripheral blood neutrophil-to-lymphocyte ratio is 
superior to the lymphocyte-to-monocyte ratio for 
predicting the long-term survival of triple-negative 
breast cancer patients. PLoS One. 2015 Nov 18; 10(11). 

12. Krenn-Pilko S, Langsenlehner U, Thurner EM, 
Stojakovic T, Pichler M, Gerger A, Kapp KS, 
Langsenlehner T. The elevated preoperative platelet-to-
lymphocyte ratio predicts poor prognosis in breast 
cancer patients. Br J Cancer. 2014 May 13; 
110(10):2524-30.  

13. Azab B, Bhatt VR, Phookan J, Murukutla S, Kohn N, 
Terjanian T, Widmann WD. Usefulness of the 
neutrophil-to-lymphocyte ratio in predicting short- and 
long-term mortality in breast cancer patients. Ann Surg 
Oncol. 2012 Jan; 19(1):217-24. 

14. Pistelli M, De Lisa M, Ballatore Z, Caramanti M, 
Pagliacci A, Battelli N, Ridolfi F, Santoni M, 
Maccaroni E, Bracci R, Santinelli A, Biscotti T, Berardi 
R, Cascinu S. Pre-treatment neutrophil to lymphocyte 
ratio may be a useful tool in predicting survival in early 
triple negative breast cancer patients. BMC Cancer. 
2015 Mar 28; 15:195. 

15. Adams S, Goldstein LJ, Sparano JA, Demaria S, Badve 
SS. Tumor infiltrating lymphocytes (TILs) improve 
prognosis in patients with triple negative breast cancer 
(TNBC). Oncoimmunology. 2015 Jul 27; 4(9). 

16. Badalamenti G, Fanale D, Incorvaia L, Barraco N, Listì 
A, Maragliano R,Vincenzi B, Calò V, Iovanna JL, 
Bazan V, Russo A. Role of tumor-infiltrating 
lymphocytes in patients with solid tumors: Can a drop 
dig a stone? Cell Immunol. 2018 Jan 30. pii: S0008-
8749(18)30014-5.  

17. Whitford P, Mallon EA, George WD, Campbell AM. 
Flow cytometric analysis of tumour infiltrating 
lymphocytes in breast cancer. Br J Cancer. 1990 
Dec;62(6):971-5. 

18. Brahmbhatt B, Vora H, Shah B. Infiltration of T cell 
subsets during oral carcinogenesis. Indian J Oral Sci 
2016; 7:28-41. 

19. Pagès F, Mlecnik B, Marliot F, Bindea G, Ou FS et al. 
International validation of the consensus Immunoscore 
for the classification of colon cancer: a prognostic and 
accuracy study. Lancet 2018 May 26; 
391(10135):2128-2139. doi: 10.1016/S0140-
6736(18)30789-X. 

20. Sihvo EI, Salminen JT, Rantanen TK, Rämö OJ, 
Ahotupa M, Färkkilä M, Auvinen MI, Salo JA. 
Oxidative stress has a role in malignant transformation 
in Barrett's oesophagus. Int J Cancer. 2002 Dec 20; 
102(6):551-5. 

21. Samoszuk MK, Nguyen V, Gluzman I, Pham JH. 
Occult deposition of eosinophil peroxidase in a subset 
of human breast carcinomas. Am J Pathol. 1996 Mar; 
148(3):701-6. 

22. Rainis T, Maor I, Lanir A, Shnizer S, Lavy A. 
Enhanced oxidative stress and leucocyte activation in 
neoplastic tissues of the colon. Dig Dis Sci. 2007 Feb; 
52(2):526-30. 

23. Shi YH, Fang WG. Hypoxia-inducible factor-1 in 
tumour angiogenesis. World J Gastroenterol. 2004 Apr 
15; 10(8):1082-7. Review.  

24. Bos R, van Diest PJ, van der Groep P, Shvarts A, 
Greijer AE, van der Wall E. Expression of hypoxia-
inducible factor-1alpha and cell cycle proteins in 
invasive breast cancer are estrogen receptor related. 
Breast Cancer Res. 2004;6(4):R450-9. 

25. de Oliveira S, Reyes-Aldasoro CC, Candel S, Renshaw 
SA, Mulero V, Calado A. Cxcl8 (IL-8) mediates 
neutrophil recruitment and behavior in the zebrafish 
inflammatory response. J Immunol. 2013 Apr 
15;190(8):4349-59. 

26. Singh JK, Simões BM, Howell SJ, Farnie G, Clarke 
RB. Recent advances reveal IL-8 signaling as a 
potential key to targeting breast cancer stem cells. 
Breast Cancer Res. 2013; 15(4):210. Review.  

27. De Larco JE, Wuertz BR, Furcht LT. The potential role 
of neutrophils in promoting the metastatic phenotype of 
tumors releasing interleukin-8. Clin Cancer Res. 2004 
Aug 1; 10(15):4895-900. 

28. Van Horssen R, Ten Hagen TL, Eggermont AM. TNF-
alpha in cancer treatment: molecular insights, antitumor 
effects, and clinical utility. Oncologist. 2006 Apr; 
11(4):397-408. Review.  

29. Gemlo BT, Palladino MA Jr, Jaffe HS, Espevik TP, 
Rayner AA. Circulating cytokines in patients with 
metastatic cancer treated with recombinant interleukin 2 
and lymphokine-activated killer cells. Cancer Res. 1988 
Oct 15; 48(20):5864-7. 

30. Salgado R, Denkert C, Demaria S, Sirtaine N, 
Klauschen F, Pruneri G, Wienert S, Van den Eynden G, 
Baehner FL, Penault-Llorca F, Perez EA, Thompson 
EA, Symmans WF, Richardson AL, Brock J, 
Criscitiello C, Bailey H, Ignatiadis M, Floris G, 
Sparano J, Kos Z, Nielsen T, Rimm DL, Allison KH, 
Reis-Filho JS, Loibl S, Sotiriou C, Viale G, Badve S, 
Adams S, Willard-Gallo K, Loi S; International TILs 
Working Group 2014. The evaluation of tumor-
infiltrating lymphocytes (TILs) in breast cancer: 
recommendations by an International TILs Working 
Group 2014. Ann Oncol. 2015 Feb; 26(2):259-71. 

31. Kreike, Bas, et al. Gene expression profiling and 
histopathological characterization of triple-
negative/basal-like breast carcinomas. Breast Cancer 
Research 9.5 (2007): R65. 

32. Wang H, Liu J, Hu X, Liu S, He B. Prognostic and 
therapeutic values of tumor necrosis factor-alpha in 
hepatocellular carcinoma. Med Sci Monit. 2016 Oct14; 
22:3694-3704.  

33. Hachiya M, Osawa Y, Akashi M. Role of TNFalpha in 
regulation of myeloperoxidase expression in irradiated 
HL60 promyelocytic cells. Biochim Biophys Acta. 
2000 Feb 28; 1495(3):237-49.  

1. Osawa Y, Nagaki M, Banno Y, Brenner DA, et al. 
Tumor necrosis factor alpha-induced interleukin-8 
production via NF-kappaB and phosphatidylinositol 3-
kinase/Akt pathways inhibits cell apoptosis in human 
hepatocytes. Infect Immun. 2002 Nov; 70(11):6294-
301.  


