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RETROSPECTIVE ANALYSIS
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OZET

AMAG: Uclii-negatif meme kanseri (TNBC) agresif timér dav-
ranisi ve sinirl tedavi secenekleriyle karakterize bir alt tiptir. Bu
calismanin amaci TNBC'de yas, patolojik evre, proliferatif indeks,
timor infiltre eden lenfositlerin (TIL) varhidi ve sagkalim sonug-
lari arasindaki iliskiyi arastirmaktir.

GEREC VE YONTEM: Uclii negatif meme kanserli 31 hastanin
timor lamlarn ve bloklar patoloji arsivinden alindi ve retros-
pektif olarak yeniden degerlendirildi. Hasta yasi, timorin his-
topatolojik alt tipi, timor derecesi, lenf nodu derecesi, Ki-67
proliferasyon indeksi ve sagkalim arasindaki iliski degerlendiril-
di. TIL'ler hafif, orta ve siddetli olarak skorlandi ve sagkalim ile
iliskisi degerlendirildi.

BULGULAR: Yas ve tuimor evresi ile ilgili olarak, anlaml bir ko-
relasyon bulunmamistir (sirastyla p=0,81 ve p=0,89). Bununla
birlikte, N evresi analiz edildiginde, 65 yas ve Uzeri hastalarin
daha yiiksek bir oraninin ileri N3 evresi meme kanseri goster-
mesiyle acik bir iliski gdzlenmistir (p=0,000013). TIL'ler ile Ki-67
proliferatif indeks arasinda anlamh bir iliski bulunmus, yiiksek
TIL sergileyen vakalar ayni zamanda yiiksek proliferatif indeks
de gostermistir (p=0,003). Ayrica, artmis TIL konsantrasyonu
TNBC hastalarinda tedaviye olumlu yanit ve genel sagkalimda
iyilesme ile iliskilendirilmistir (p=0.001).

SONUC: Bu bulgular, TNBC prognozunda yas, patolojik evre,
proliferatif indeks ve TIL varhiginin dikkate alinmasinin 6nemini
vurgulamaktadir. TIllerin rutin histopatolojik incelemede de-
gerlendirilmesi ve 6zellikle postmenopozal hastalarda patoloji
raporlarina dahil edilmesi, gelecekteki calismalar icin degerli
bilgiler saglayabilir ve tedavi kararlarini yénlendirebilir. TILleri
hedefleyen immiin m odile edici tedaviler tzerine ek arastir-
malar, TNBC hastalarinda sonuglari iyilestirmek icin umut vaat
edebilir.

ANAHTAR KELIMELER: Uclii negatif meme kanseri, Tumér in-
filtre eden lenfositler, Evre, Sagkalim.
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ABSTRACT

OBJECTIVE: Triple-negative breast cancer (TNBC) is a subtype
characterized by aggressive tumor behavior and limited treat-
ment options. This study aimed to investigate the relationship
among age, pathological stage, proliferative index, presence of
tumor infiltrating lymphocytes (TILs), and survival outcomes in
TNBC.

MATERIAL AND METHODS: Tumoral slides and blocks of 31
patients with triple negative breast cancer were retrieved from
the pathology archive and retrospectively re-evaluated. The
relationship among patient age, histopathological subtype of
the tumor, tumor grade, lymph node grade, Ki-67 proliferation
index and survival was evaluated. TILs were scored as mild, mo-
derate and severe and the relationship with survival was eva-
luated.

RESULTS: Regarding age and tumor stage, there was no signifi-
cant correlation found (p=0,81 and p=0,89 respectively). Howe-
ver, when analyzing the N stage, a clear association was obser-
ved, with a higher proportion of patients aged 65 years or older
displaying advanced N3 stage breast cancer (p=0.000013). A
significant relationship was found between TILs and the Ki-67
proliferative index, with cases exhibiting high TILs also demons-
trating a high proliferative index (p=0.003). Furthermore, incre-
ased TIL concentration was associated with a positive respon-
se to therapy and improved overall survival in TNBC patients
(p=0.001).

CONCLUSIONS: These findings emphasize the importance of
considering age, pathological stage, proliferative index, and the
presence of TILs in TNBC prognosis. Evaluation of TILs in rou-
tine histopathologic examination and inclusion in pathology
reports, particularly in postmenopausal patients, could provide
valuable information for future studies and guide treatment de-
cisions. Additional research on immune-modulating therapies
targeting TILs may hold promise for improving outcomes in
TNBC patients.

KEYWORDS: Triple negative breast cancer, Tumor infiltrating
lymphocytes, Grade, Survival.
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INTRODUCTION

Breast cancer remains one of the most prevalent
forms of cancer affecting women, and is ranked
as the second primary cause of cancer-rela-
ted fatalities (1). One particular form of breast
cancer, known as triple negative breast cancer
(TNBCQ), is characterized by the absence or low
expression of Estrogen receptor (ER), Progeste-
rone receptor (PR), and c-erbB-2 (HER2/neu) (2).
TNBC is notorious for its aggressive tendencies,
accounting for 15-20% of all cases of invasive
breast cancer and is frequently diagnosed in
younger patients (3). Unfortunately, traditional
endocrine therapy and trastuzumab appear to
offer little therapeutic benefit to TNBC patients,
thus requiring chemotherapy as the primary
approach to systemic medical intervention.
Nevertheless, TNBC sufferers often have poor
long-term prognosis due to the high rates of
both relapse and disease recurrence (4). Recent
studies have highlighted the crucial role of tu-
mor-infiltrating lymphocytes (TILs) in the tumor
microenvironment and their impact on cancer
progression and growth. Prior investigations
on breast cancer have revealed that substantial
infiltration of TILs may confer a favorable prog-
nosis, although some studies have reported a
negative or no correlation with prognosis (5 - 9).

The inclusion of TILs within TNBC has demons-
trated a positive correlation with enhanced
prognosis and heightened chemotherapeu-
tic responsiveness. Specifically, elevated le-
vels of TILs have been linked to heightened
rates of pathologic complete response (pCR),
denoting the eradication of all observable
cancer manifestations subsequent to treat-
ment (10). Conversely, certain investigations
have posited a negative association between
a heightened TILs rate and overall survival (8).

Tumor infiltrating lymphocytes possess pre-
dictive value concerning the response to ne-
oadjuvant chemotherapy in TNBC. In this
study, we conducted an assessment of the
interrelationship between TILs and histopat-
hologic parameters, disease stage, and sur-
vival among patients diagnosed with TNBC.

MATERIAL AND METHODS

The study encompassed metastatic primary
TNBC patients as its subjects. Among the par-
ticipants, 31 individuals underwent surgical re-
section, whereby paraffin blocks containing tu-
mor samples, accompanying hematoxylin and
eosin (HE) stained slides and immunohistoche-
mistry (IHC) stained slides were retrieved from
the archival records in pathology department.
It was confirmed that all cases exhibited nega-
tive immunohistochemical results for Estrogen
receptor, Progesterone receptor, and C-erbB-2.

Tumor size classification, following the gui-
delines stipulated by T grading, was imple-
mented as T1 for tumors measuring less than
2 c¢cm, T2 for tumors ranging from 2 to 5 cm,
and T3 for tumors equal to or exceeding 5
cm (11). Lymph node staging was conduc-
ted to classify patients as either N2 or N3 ba-
sed on the extent of lymph node involvement
(11). The investigation encompassed an eva-
luation of the association between patient
age and both tumor stage and nodal stage.

Considering the Ki67 proliferation index immu-
nohistochemically exhibited a minimum value
of 15% across all cases, the range of 15-45%
was designated as intermediate, while a thres-
hold of >46% was considered indicative of high
proliferation, drawing upon prior studies (12).

The investigation entailed an assessment of the
interplay between histopathologic diagnosis
and proliferation rates. The assessment of stro-
mal TILs involved the application of standardi-
zed methodologies, as per the guidelines outli-
ned by the international TILs working group, to
determine the quantity of stromal TILs. TILs were
categorized into three predefined groups: mild
(0-10% immune cells within the stromal tissue
within the tumor), moderate (11-59%), and se-
vereTIL (=60%) (10).Subsequently, the collected
data was subjected to statistical analysis, utili-
zing Kaplan-Meier analysis, to explore the asso-
ciation betweenTIL quantity and overall survival
among all patients. The study also aimed to in-
vestigate the correlations between TILs and ot-
her pertinent histopathologic parameters, inc-
luding pathologic stage and proliferation index.



Ethical Committee

Compliance with ethical standards Clinical Re-
search Ethics Committee of Canakkale Onse-
kiz Mart University approved the study (date:
01.02.2023/14).

Statistical Analysis

SPSS program was used for statistical analy-
sis and chi-square test and Kaplan-Meier
survival analysis were applied. A significan-
ce value (P-value) and 95% Confidence In-
terval (Cl) of the difference was reported.

RESULTS

The study population comprised patients who
underwent surgical intervention for breast mas-
ses within the timeframe spanning from 2016
to 2022. Specifically, individuals diagnosed with
triple negative breast cancer at the Department
of Pathology of our institution were selected
as subjects for this investigation. From the ar-
chival repository of pathological specimens, a
total of 31 cases with various histopathologi-
cal manifestations were identified, including
invasive ductal carcinoma, mucinous carcino-
ma, medullary carcinoma, invasive papillary
carcinoma, invasive micropapillary carcinoma,
apocrine carcinoma, metaplastic carcinoma,
neuroendocrine carcinoma, with correspon-
ding case counts of 11, 6,4, 3, 3,2, 1 and 1 res-
pectively. Clinicopathological features of breast
cancer patients have been shown in Table 1.

Table 1: Clinicopathological features of breast cancer patients

N %

14 451

17 54.8

n
=y

354
19.3
129
9.6
9.6
6.4

Flr N W ow e oo

3.2
3.2

Tumor stage

T1 5 16.1
T2 10 322
T3 16 51.6
Lymph node stage
N1 1 3.2
N2 12 387
N3 18 58
Tumor infiltrating lymphocytes
mild 3 96
moderate 15 483
13 419

Ki-67 proliferative index

minimum 0 0
intermediate 13 419

high 18 58.0
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The age range of the 31 patients included in
our study was 35-88 years with a mean age of
66.4 years and a median age of 66 years (Std
66.4839 +4.185). Upon comprehensive analy-
sis of all groups, it was observed that 16.1%
of patients exhibited stage T1 breast can-
cer, while 32.2% and 51.6% of patients were
classified with stage T2 and T3 breast cancer,
respectively. No cases of stage T4 breast can-
cer were detected within the study cohort.

In the context of investigating the relationship
between T2 and T3 stage breast cancer groups,
it was noted that patients diagnosed with T2 sta-
ge breast cancer displayed a comparatively lon-
ger overall survival. However, statistical analysis
did not yield a significant difference (p=0.89).

Regarding the examination of the association
between age and T staging, T3 stage tumors
were observed in 57.1% of patients aged 65
years or older and in 61.5% of patients be-
low the age of 65 years. Nevertheless, no
statistically significant correlation was iden-
tified between age and T staging (p=0.81).

The analysis based on the N stage revealed
that 58% of the entire patient cohort exhibi-
ted N3 stage, whereas 38.7% displayed N2
stage and 3.2% displayed N1 stage breast
cancer. None of the patients were categori-
zed NO. Further investigation showed that
among patients aged 65 years or older, 94.1%
were classified as N3 stage, whereas 84.6% of
patients below the age of 65 years were iden-
tified with N2 stage breast cancer. These fin-
dings were highly associated between age
and N staging, and the association was found
to be statistically significant (p=0.000013).

The Ki-67 proliferative index of the exami-
ned cases exhibited a wide range from 15%
to 80%, with a mean value of 51 and a me-
dian value of 55. However, upon statisti-
cal analysis, no significant correlation was
found between the Ki-67 proliferative index
and clinicopathological parameters (p=0.34).

The assessment of TILs involved a scoring sys-
tem comprising three levels: mild, moderate,
and severe (Figure 1). The observed TILs per-
centages in the cases ranged from 9% to 90%,
with a mean TILs value of 49.6% across all ca-
ses. Specifically, 3 cases exhibited low TILs, 15
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cases displayed moderate TILs, and 13 cases
exhibited severe TILs. A statistically significant
correlation was observed between tumor stage
and the number of TILs, indicating that T3 sta-
ge tumors had a higher rate of TILs compared
to other tumor stages (p=0.002). Utilizing the
chi-square test, a statistically significant rela-
tionship was identified between TILs and the
Ki67 proliferative index (p=0.003). Additionally,
it was observed that cases with severe TILs also
demonstrated a high Ki67 proliferative index.

Throughout the 5-years follow-up period,
when assessing the relationship between
TILs and overall survival (OS), it was observed
that an increase in TlLs was significantly asso-
ciated with a longer OS in patients with TNBC
(p=0.001). In the context of investigating the
relationship between T2 and T3 stage breast
cancer groups, it was noted that patients di-
agnosed with T2 stage breast cancer displa-
yed a comparatively longer overall survival.
However, statistical analysis did not yield a
significant difference (p=0.89) (Figure 2).
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Flgure 1: Hematoxylin and eosin stained images of cases W|th
mild (A), moderate (B) and severe (C) intratumoural lymphocyte
counts in microscopic examinations of tumour specimens (A, B,
C: HEx400).
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Figure 2: Association between tumor grade and overall survi-
val. In the context of investigating the relationship between T2
and T3 stage breast cancer groups, it was noted that patients
diagnosed with T2 stage breast cancer displayed a comparati-
vely longer overall survival.

DISCUSSION

This study is characterized as a retrospective
cohort investigation conducted utilizing a da-
tabase comprising 31 women who were diag-
nosed with TNBC at Canakkale Onsekiz Mart
University Hospital within the period span-
ning from January 2016 to December 2022.
Prior studies have reported that TNBCs predo-
minantly affect young patients during the pre-
menopausal period. However, contrary to these
findings, our study observed a mean age of 66
years,indicating thatthe patientsincludedinour
cohort were in the postmenopausal period (13).

Previous studies have indicated that T3 stage
breast cancer is more commonly diagnosed in
postmenopausal patients aged 65 years or ol-
der when compared to younger and premeno-
pausal patients (13). However, in our study, we
found that the mean age of patients with both
T3 and T2 stage breast cancer was 65 years, and
no significant difference in terms of age rela-
tion was observed between these two stages.

Upon analysis of lymph node involvement,
our findings revealed that patients diagnosed
with N3 stage breast cancer had the highest
rate (58%) at the time of diagnosis, and this
rate exhibited a gradual increase beyond the
age of 65 years. In line with our study, Botteri
et al. also reported a similar trend, where lym-
ph node stage increased among individuals
aged 65 years and above (14). Moreover, ano-
ther study conducted by Wildiers et al. obser-
ved a high lymph node stage at the time of
diagnosis in patients aged 70 years and older
who were diagnosed with breast cancer (15).

In a comprehensive investigation conducted
by Liu et al., the role of TILs was examined in a
large cohort consisting of breast cancers repre-
senting all four major intrinsic biological subt-
ypes. The study revealed significant correlati-
ons between the presence of TILs and various
factors, including estrogen receptor negativity
and the core basal intrinsic subtype. Moreo-
ver, the presence of TILs was found to be sig-
nificantly associated with high tumor grade, as
demonstrated by the findings of the study (16).

Triple-negative breast cancer is characterized
by the presence of large anaplastic cells and is
associated with a poor prognosis. Several stu-



dies have underscored the prognostic signifi-
cance of TILs in high-grade breast cancers (17,
18). For instance, Kurozumi et al. conducted an
investigation involving 294 cases, wherein they
explored the relationship between TILs and
prognosis. Their findings revealed that severe
stromal TIL expression served as a favorable
prognostic marker specifically in Estrogen re-
ceptor-cancers (19). Similarly, Ibrahim et al., th-
rough a meta-analysis encompassing data from
2,987 patients, demonstrated a significant asso-
ciation betweenTILs and a favorable outcomein
Estrogen receptor -negative breast tumors (20).

In accordance with our study, Jamiyan et al.
also discovered a comparable relationship
between survival outcomes, thus supporting
our findings (9). Collectively, our results indi-
cate that the prognosis of TNBC is, to some
extent, influenced by the presence of immune
cell types closely associated with the tumor.

Our findings demonstrate that higher con-
centrations of TILs predicted a positive respon-
se to neoadjuvant chemotherapy across all
evaluated molecular subtypes. Moreover, in
the context of TNBC, increased TILs concent-
ration was associated with a survival benefit.
These results provide support for the hypot-
hesis that breast cancer exhibits immunoge-
nic characteristics, thereby highlighting the
potential of immune modulating therapies as
viable treatment approaches for this disease.

In conclusion; in breast cancer, various factors
including tumor size, proliferative score, his-
tological type, molecular subtype and lym-
ph node metastasis have been established as
prognostic indicators for patient survival. Addi-
tionally, recent evidence highlights the signifi-
cance of TILs and their scoring in directly influ-
encing survival outcomes specifically in TNBC.
Our study revealed an association between
increasing tumor and lymph node stages with
advancing age. Furthermore, higher TIL rates
within tumors were correlated with prolon-
ged OS. Given these findings, it is recommen-
ded that routine histopathologic examinations
and pathology reports include the evaluation
and documentation of TIL scores, particularly
in postmenopausal patients diagnosed with
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TNBC. This approach would contribute valu-
able insights for future research and aid in the
identification of potential treatment options.
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