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Introduction

Triple negative breast cancer (TNBC) lacking estrogen receptor (ER), progesterone receptor (PR) and human epidermal growth factor recep-
tor-2 (HER-2) is a very heterogeneous disease some of which are very aggressive and have poor prognosis. Although racial differences are 
seen, TNBC consists 10-15% of all breast cancers (1) and are more prevalent among premenopausal women with BRCA-1 mutation (2). 

Patients with TNBC may have shorter disease-free-survival (DFS) and overall-survival (OS). No targeted therapy is available (2). Seventy 
five percent of TNBC is basaloid subtype with which has a shorter DFS (3). In a study involving 1601 breast cancer patients for compar-
ing TNBC with other types of breast cancer, TNBC was diagnosed at younger ages and the tumors had a larger tumor sizes and higher 
grades with higher metastatic capacity (3).

Immune response plays an important role in cancer development and controlling tumor progression Tumor-infiltrating lymphocytes 
(TIL) reflect the local immune response. Tumor lymphocyte infiltration has been demonstrated in melanoma, colorectal carcinoma, renal 
cell carcinoma and lung cancer with a positive effect on patient survival. New therapies such as immune system checkpoint inhibitors have 
come into clinical practice in treatment of cancer types (4). 

In some publications, tumor lymphocyte infiltration in breast cancer has no effect on prognosis (5) or is associated with poor prognosis 
(6), although in other studies, it is considered to be a good prognostic marker (7, 8). TIL is associated with a better prognosis in fast grow-
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ABSTRACT

Objective: Triple-negative-breast-cancer (TNBC) is a very heterogenous disease some of which are very aggressive and have poor prognosis. No 
targeted therapy is available. Immune response and tumor-infiltrating lymphocytes (TIL) can be related to longer disease-free survival (DFS) and 
overall survival (OS) in TNBC. Family history of cancer can be related poor prognosis, irrespective of genetic mutation.

Materials and Methods: Pathology reports and files of 167 patients operated for TNBC were assessed retrospectively. The effects of lymphocyte 
infiltration, family history of cancer and other tumor characteristics on prognosis were evaluated. Data of 137 patients was included in statistical 
analysis.

Results: Univariate-analysis revealed that stage, size of tumor, histological subtype, number of infiltrated axillary lymph-nodes, lymphatic and 
vascular invasion, choice of adjuvant/neoadjuvant chemotherapy, family history of cancer has a statistically significant effect on DFS. Increase in 
density of lymphocyte infiltration of tumor has also better a prognostic effect on DFS (p=0.02). In multivariate-analysis, only tumor size and choice 
of adjuvant/neoadjuvant chemotherapy are found to have statistically significant effect. 

Conclusion: Tumor lymphocyte infiltration was found to have a statistically significant better prognostic effect on DFS but not on OS of patients 
with operated TNBC. This result can be due to variability of therapies administered after recurrence and other confounding factors that may have 
an effect on OS.
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ing types of breast cancer and has also been associated with longer DFS 
and OS in TNBC and may have effect on better treatment response 
in HER-2 positive tumors (9). Breast cancer is a heterogeneous disease 
and TIL have different immunophenotypic characteristics, and the 
pathological evaluation of lymphocyte infiltration is not standardized. 
These could be the reasons of discrepancies in previous studies. 

Materials and Methods 

Patients
The files of patients with TNBC admitting to Medical Oncology De-
partment between January 2004-December 2014 were retrospectively 
analyzed. The files of 30 patients were excluded because of missing 
data and a total of 137 patients with operable TNBC patients were 
enrolled in the study. The following patients without surgery were ex-
cluded from the study; 8 patients who progressed after neoadjuvant 
chemotherapy, 2 patients were diagnosed with carcinoma  in situ, 2 
patients were not operated because of advanced age, and 7 patients’ 
data was insufficient for analysis. Patients provided written informed 
consent. The study was approved on November 24th, 2015, Ethics 
Committee of Istanbul University-Cerrahpasa, Cerrahpaşa School of 
Medicine with number of 83045809/604.01.

Definition of clinic parameters
Tumor and patient characteristics were evaluated retrospectively from 
the file registry. The TNM staging was determined according to the 
seventh edition of the American Joint Committee on Cancer. Overall 
survival and DFS times were defined as the time from operation to 
death and to recurrence of breast cancer, respectively (10). 

Definition of pathologic parameters
Hormone receptor status was defined as positive when immunohisto-
chemistry test results for ER PR were positive and defined as negative 
when both tests results were negative. HER2 expression was defined 
as negative when the immunohistochemistry results were negative or 
1+ and defined as positive when the results were 3+. When the results 
were 2+, we defined the negativity of HER2 according to the results 
of the fluorescence in situ hybridization test. The American Society of 
Clinical Oncology/College of American Pathologists guideline recom-
mendations for immunohistochemical testing of ER, PR, and HER2 
were used (11, 12). Surgical specimens were evaluated by two differ-
ent pathologists. The ratio of stromal tumor-infiltrating lymphocyte 
(sTIL) was measured in primary tumor specimen with using visual 
assessment of standard hematoxylin and eosin (H&E) stained sections. 
TIL was classified in four groups as none, low, moderate and high. A 
point of 0 indicated none of sTIL; 1+, low sTIL (<30%); 2+, moderate 

(30%–60%); and 3+, marked high lymphocytic infiltration (>60%). 
We used semiquantitative approaches like some other studies (13).

Statistical analysis
Data of study was recorded and analyzed using Microsoft® Excel® 2010 
(Microsoft Corporation, Redmond, WA) IBM Statistical Package for 
the Social Science version 20.0 (IBM SPSS Corp., Armonk, NY, USA). 
The Kaplan-Meier method was used for estimation of disease free and 
overall survival rates, and the log-rank test was used to determine the 
significance of differences between two or more survival curves. The 
Cox proportional hazards model was used for univariate and multi-
variate analysis, and the hazard ratio was calculated according to the 
cutoff value of a 95% confidence interval (CI). All tests were two-sided 
and we regarded the results of statistical analyses as significant when 
the p-value was less than 0.05. 

Results

Patient characteristics
Patients median age was 52.9±12.7. 112 of patients were postmeno-
pausal and 55 of patient was premenopausal at the time of diagnosis. 
94 patients have history of cancer at least in one family member.

Pathological characteristics
A total of 8 different histologic subtypes were detected, the majority of 
the patients have invasive ductal carcinoma. Most of the tumors were 
grade 3 and there were no patients with grade 1 tumor. The TNM 
stage and pathological characteristics of tumors were summarized in 
Table 1.

Results of DFS and OS

Prognostic impact of tumor infiltrating lymphocytes 
Increasing TILs were associated longer DFS. Rate of TILs were evaluat-
ed in four groups as none, low, moderate and high. DFS was 22.5±7.5 
months, 83.8±8.6 months, 90.8±7.8 months and 118.8±10.9 months, 
respectively. TIL in tumor tissue was found to have a significant prog-
nostic effect on DFS of patients with TNBC (p=0.022). Prognostic 
impact of tumor infiltrating lymphocytes on DFS can be seen in Fig-
ure 1. In patients with tumors who have high TILs, DFS was signifi-
cantly longer, whereas there was no statistical significance in terms of 
OS (p=0.78).

Prognostic impact of stromal desmoplasia and tumor infiltrating 
plasmocytes
Patients with tumors without stromal desmoplasia DFS was 27±7 
months whereas 71.8±12 months in patients with tumors with high 
stromal desmoplasia. This difference was not found to be statistically 
significant (p=0.607). Tumor infiltrating plasmocytes (TIP) were eval-
uated in four groups (none, low, moderate, high). DFS was 28±7.8 
months in patients with none TIP group while it was 117.5±11.4 
months in patients with high TIP group. On the other hand, this dif-
ference was not statistically significant (p=0.16). 

Prognostic impact of family history of cancer
Median DFS time was 52 months in patients with family history of 
cancer and 133months in patient without family history. The differ-
ence was statistically significant (p=0.03). Prognostic impact of family 
history of cancer on DFS can be seen in Figure 2. Triple negative breast 
cancer patients with family history have poor prognosis, irrespective of 
genetic mutation. 277
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Key Points

•	 TNBC is heterogenous disease with different prognosis. We evalu-
ated prognostic role of TIL, family history of cancer and classical 
prognostic factor. In our study including women with operable 
TNBC who had long follow-up, Increased TIL rate associated good 
prognosis. High TIL rate may be predicting response to immuno-
therapy. Further prospective trials to prove the predictive effect of 
TIL are necessary. 

•	 Women who have breast cancer related genetic mutation (e.g. 
BRCA1-2) often have a family history of cancer but small group 
of breast cancers are thought to be hereditary and can be using 
targeted therapy. 

•	 Family history of cancer can be prognostic effect with or without 
genetic mutation.



Prognostic factors and survival analysis 
Effect of degree of stromal lymphocyte and plasmocyte infiltration, 
desmoplasia (as in reports: none, low, moderate, and high) and classi-
cal prognostic factors on prognosis of early stage TNBC patients was 
investigated.

Univariate-analysis revealed that stage and size of tumor, lymphatic 
and vascular invasion has a statistically significant effect on both DFS 
and OS, however histological subtype, number of infiltrated axillary 

lymph-nodes, choice of adjuvant/neoadjuvant chemotherapy and fam-
ily history of cancer has statistically significant effect only on DFS. 
Increase in density of lymphocytic infiltration of tumor was found to 
have a statistically significant effect on DFS (p=0.02). The effects of 
prognostic factors on DFS and OS in our study are summarized in 
Table 2.

Discussion and Conclusion

TNBC is a heterogenous disease with different prognosis and have no 
specific targeted therapy (14, 15). In this trial we aimed to investigate 
the prognostic effect of tumor characteristics, and stromal immune 
response to tumor in patients with TNBC.

In our trial median DFS and OS of operable TNBC patients were 
found to be 91 and 168 months respectively. In a trial in Toronto, 
patients with TNBC were compared with other types of breast cancer 
patients. The mean DFS was 2.6 years and mean OS was 4.2 years 
(3). TNBC had the highest likelihood of distant recurrence in the first 
2 years (3, 15). In our trial, 42 patients had recurrence:28 patients 
(67%) in the first 2 years and 38 (91%) in 5 years. Few patients with 
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Table 1. Pathological and clinical characteristics of 
the patients

Pathological features of tumors	 Number	 %

Stages of patients	 137	 100

IA	 18	 13.1

IIA	 55	 40.1

IIB	 27	 19.7

IIIA	 21	 15.3

IIIB	 3	 2.1

IIIC	 13	 9.5

Histological subtypes		

Invasive ductal carcinoma	 122	 89.1

Invasive lobular carcinoma	 5	 3.6

Mixt (ductal + lobular) carcinoma	 5	 3.6

Low differentiated carcinoma	 2	 1.5

Squamous carcinoma	 1	 0.7

Carcinosarcoma	 1	 0.7

Neuroendocrine tumor	 1	 0.7

Grade 	 129	

2	 19	 14.7

3	 110	 85.3

Lymphatic invasion	 130	

Present	 63	 48.5

Absent	 67	 51.5

Vascular invasion	 128	

Present	 18	 13.7

Absent	 113	 86.3

Perineural invasion	 130	

Present	 22	 16.9

Absent	 108	 83.1

Multicentricity	 133	

Present	 6	 4.5

Absent	 127	 95.5

Multifocal 	 134	

Present	 16	 11.9

Absent	 118	 88.1
Figure 2. Prognostic impact of family history of cancer on DFS 
DFS: disease free survival

Figure 1. Prognostic impact of tumor infiltrating lymphocytes on DFS 
DFS: disease free survival



TNBC had no recurrence after 10 years follow up showing the hetero-
geneity of disease. 

Some publications report that TLI does not have a significant effect 
on breast cancer prognosis (5) or is associated with poor prognosis (6), 
while TLI is determined to be a good prognostic marker in some other 
studies (7, 8). In a study 47 ductal carcinoma tissues were analyzed 
by flow cytometry and T lymphocyte infiltration was predominantly 
CD8+ T cells followed by CD4 + T lymphocytes and CD56 + NK 
cells (16). In two different studies evaluating CD8 + T cells and lym-
phocyte infiltration intensity was shown to be directly related to young 
age, high grade, medullary histology, estrogen receptor negativity, basal 
subtype and better overall survival (7, 8). In one of these studies lym-
phocyte infiltration intensity was correlated with HER-2 negativity (7) 
and in the other with HER-2 positivity (8). The favorable prognostic 
effect on OS was confirmed only in the basaloid subtype and not de-
tected in other triple negative tumors (7, 8). 

TIL has been shown to be a good prognostic factor in tumors with 
high proliferation rates, such as triple negative and HER-2 + tumors 
(9, 17). No significant prognostic effect was seen in HER-2 negative 
(luminal A and B) and HER-2 and ER + tumors (17). In studies of 
TNBC evaluating intratumoral and stromal lymphocyte infiltration, 
each 10% increase in TIL was associated with reduced distant metasta-
sis and mortality rate (9, 17, 18). The group with lymphocyte infiltra-
tion more than 50% of the stroma has the best prognosis in both triple 
negative and HER-2 + tumors (9, 17). 

In our study TIL was determined in four different groups: none, low, 
moderate and high. and mean DFS was 23 months for the patients 
without lymphocyte infiltration and was 119 months for patients with 
high lymphocyte infiltration. This difference was statistically signifi-
cant (p=0.022).

The effect of TIL scores on OS wasn’t statistically significant (p=0.638). 
In a study, TNBC was separated into different two groups core basal 
and null type (5 markers negative), TIL scores effected only core basal 
subtype prognosis. There was no difference in OS of whole TNBC 
cohort and null type with high TIL score (8). We could not evaluate 
TNBC’s subtypes and different treatment regimens used after recur-
rence may have also a confounding effect on OS. In our study, high 
TIL scores were found to have significant effects only on DFS but not 
OS. 

In a study CD68+ macrophages infiltration is found to be higher in 
hormone receptor-negative tumors (19). In another study, CD4+ T 
lymphocytes played major role in a complete response to neoadjuvant 
chemotherapy. If post-chemotherapy residual tumor had high CD3, 
CD68 It was found to be associated with poor DFS (20). Plasmocytic 
infiltration occurs as a response to tumoral antigen (21). In our trial, 
plasmocyte infiltration was also evaluated and was associated with lon-
ger DFS and OS. However, this effect was not statistically significant.

We analyzed the survival effect of the desmoplasia density of the tumor 
stroma. Despite the high desmoplasia level was associated with longer 
DFS, this was not statistically significant (p=0.607). Desmoplasia had 
no significant effect on OS (p=0.94). The importance of stromal des-
moplasia is also unclear in the literature. In TNBC, adjacent, stroma 
of TNBC includes leukocyte activation, mononuclear leukocyte pro-
liferation, interferon signaling pathways, hepatic fibrosis, T-helper cell 
differentiation and antigen presentation. Stromal reaction may have 
important implications for local recurrence (22). 

In our study, stage, tumor size, lymphatic invasion, vascular inva-
sion, number of axillary lymph nodes involved, histological subtype, 
adjuvant/neoadjuvant treatment, lymphocyte infiltration and classi-
cal prognostic factors were found to have significant effect on DFS. 
DFS of the patients who received adjuvant chemotherapy was sig- 279
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Table 2. The effects of prognostic factors on DFS and OS in univariate and multivariate cox regression 
analyses

 	 DFS	 DFS	 OS	 OS 
	 (univariate	 (multivariate	 (univariate	 (multivariate 
Prognostic	 analysis)	 analysis)	 analysis)	 analysis) 
factors	 (p value)	 (p value)	 (p value)	 (p value)

Stage	 <0.001*	 0.062	 0.008*	 0.197

Tumor-size (T stage)	 0.001*	 0.353	 0.005*	 0.019

Family History of Cancer	 0.003*		  0.006	

Lymphatic invasion	 0.012*	 0.790	 0.091	 0.197

Vascular invasion	 0.005*	 0.447	 0.023*	 0.229

Perineural invasion	 0.533		  0.620	

Numbers of Involved Axillary Lymph Nodes	 0.001*	 0.878	 0.26	 0.827

Tumor-Infiltrating Lymphocyte	 0.022*	 0.931	 0.638	 0.976

Tumor-Infiltrating Plasmocyte	 0.160		  0.61	

Stromal Desmoplasia	 0.607		  0.94	

Adjuvant/neoadjuvant Chemotherapy	 <0.001*	 0.007	 0.189	 0.151

Histological Subtype	 0.035*	 0.923	 0.76	 0.591

Analysis: The cox proportional hazards regression model was used to proceed multivariate analysis with the variable was found to be significant. *Those 
variables that are statistically significant in univariate analysis was involved in multivariate analysis. DFS: disease free survival; OS: overall survival



nificantly better than that of the patients who received neoadjuvant 
chemotherapy. This difference is disappeared on multivariate analy-
sis. Neoadjuvant chemotherapy  is used in patients with  locally ad-
vanced breast cancer. So we think that the difference may be related 
to the advanced stage. Family history of cancer had also significant 
effect on DFS irrespective of genetic mutation. The recent trial shows 
that BRCA mutation carriers had significantly worse outcomes than 
non-carriers (23). Due to family history of cancer, young age of onset 
for breast cancer, bilateral breast cancer, triple negative breast cancer. 
We do not know our patient genetic mutations but family history 
of cancer can be a prognostic factor. Stage, tumor size, and vascu-
lar invasion also had a significant effect on OS. Tumor size was the 
only parameter that was significant in OS (p=0.019) in multivariate 
analysis.

The prognostic effect of lymphocyte infiltration in TNBC which 
we intend to focus on, was statistically significant in DFS analysis 
(p=0.022). We could not show the same effect on OS. Some of the 
prognostic factors that are significant for DFS were not significant 
in the OS analyses This can be due to the different treatment ap-
plications after the recurrence confounding OS durations TIL has a 
prognostic effect in TNBC. Treatment options in TNBC are often 
limited to chemotherapy. Immunologic response may be effective in 
controlling the disease and strengthening this response with recently 
developed immunotherapy treatments may be considered promising 
for TNBC. Durable response with anti-PD1 or anti-PD-L1 was seen 
approximate 10% in unselected TNBC patients and improves only 
up to 20%–30% when patients are selected based on IHC-based 
PD-L1+ tumors. This low rate can be increased with using TIL to 
prediction (24).

The prognostic effect of lymphocyte infiltration in triple negative 
breast cancer, which we intend to focus on, was statistically significant 
in DFS analysis (p=0.022). Classical prognostic parameters, such as 
stage, size of tumor, lymphatic and vascular invasion, histological sub-
type, number of infiltrated axillary lymph-node, and choice of adju-
vant/neoadjuvant chemotherapy has also statistically important effect 
on DFS. We could not show the effect of some parameters on the 
overall survival for the reasons we mentioned earlier. We think that 
lymphocyte infiltration around the tumor is a prognostic feature of 
triple negative breast cancer.
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