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ABSTRACT

Aim: Triple-negative breast cancer (TNBC) is associated with a highly aggressive clinical course,
contributing to poorer patient outcomes and higher mortality rates. Current prognostic tools do not fully
capture the complexities of the tumor immune microenwemnt, particularly the role of effector
lymphocytes (CD3, CD8, and CD45R0). Therefore, this study was conducted to investigate the
prognostic significance of the immune markers CD3, CD8, and CD45RO within the tumor
microenvironment of TNBC patientslethods: This retrospective cohort study involved women aged
>18 years old diagnosed with TNBC. Immunohistochemistry (IHC) for CD3, CD8, and CD45R0O was
performed using the Novolink system. Two pathologists independently assessed cell density in the
tumor center (CYand invasive margin (IM). Densities were classified as high or low using ROC curves,
and the immunoscores (CD3/CD8, CD3/CD45R0) were grouped into low (10, 11) and high (12, 13, 14).
Two-year mortality and clinical data were collected from medicalrisc@&urvival rates were analyzed
using KaplaAMeier and compared with the lognk testResults: The 2year survival rate for TNBC
patients was 58.3%, with a mean survival timd®05 months. Low CD3/CD8 was associated with
significantly lower survival compared to high CD3/CD8 (42.9% vs. 73%; p=0.013), with mean survival
times of 17.03 vs. 20.80 months. Similarly, low CD3/CD45RO had lower survival than high
CD3/CD45R0O (38.5% vs.%6%; p=0.01), with mean survival times of 16.37 vs. 20.43 months
Concluson: Low CD3/CD8 and CD3/CD45RO immunoscores are associated with low survival in
TNBC patients

Keywords: CD3/CD8 immunoscore, CD3/CD45R0O immunoscore, survival, triple negative breast
cancer
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INTRODUCTION Triple negative breast cancer (TNBC) is a
Breast cancer is one of the most commsubtype of breast cancer with no expression of
cancer in women with a high mortality ratestrogen, progesterone, and human epidermal
Globocandata in 2020 showed that about 2t8ceptos2 (HER2). This subtype not only has
million new cases of breast cancer wemsore aggressive characteristics than the others
diagnosed globalfy which represents arountbut also has a poorer progi®$This is also
11.7% of all cancer cases. As many as 24%sopported by the theory that TNBC is the most
all breast cancer cases in the world wamnemunogenic breast cancer with the fastest
reported in Asia Pacific with an incidence raévolving and adapting capabilifyThere are
of 30 cases per 100,000 population. Indoneseveral studies which designed predictive
ranks third in Asia by accounting for 12% ohodels for survival of TNBC, including
breast cancer casés. clinicopathological cieria and the American
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Joint Committee on Cancer (AJCC) TNMlinical outcomes, as they contribute to the
However, the diagnostic values oésle model immune system's ability to recognize and
were less significartt. eliminate cancer cells. Evaluating the presence

A more specific prognosis predictor systeamd activity of lymphocytes in TNBC tumors
based on immunity profile is neededpay help guide prognosis and therapeutic
especially to predict mortality of TNBGstrategies, as immunotherapy emergesaa
patients. The immune profile of the cancpromising approach for treating this
microenvironment is an important factor tchallenging cance.
progressivity and prognosis of TNBC through Even though several biomarkers have been
incresed effectiveness of chemotherapy. taeported to help clinician to making prognosis
TBNC cases, hormonal therapies and HER#hd determining the potential treatment
targeted treatments tends to be unresponsnadalities for TNBC cases. Unfortunately,
due to the absence of estrogen receptatgrently available prognostic tools do not
progesterone receptors, and HER@Ily capture the complexities of the tumo
amplification® immune microenvironment, particularly the

Tumor immune microenvironment plays mle of effector lymphocytes (CD3, CD8, and
critical role in the progression and treatme@D45R0), and therewere only limited
response of TNBC. Within the tumoinformation regarding this issue. This creates
environment, neutrophils (as we#cognized an urgent need to explore alternative
important regulators of cancer progressiogmjognostic tools, such as the role of the
impact the immune response by switchimgpmune system in TNBC progression. Given
betweenpro-tumor and anttumor activities. the  potential  benefits  of  utilizing
Other leukocyte types then gather neoantigemsnunoscores in TNBC, further research is
from the destroyedancer cells, triggering aressential to investigate how CD3/CD8 and
immune response against the tumor. Th&3B3/CD45R0O immunoscores might impact
immune cells workogether in a complex waythe survival of TNBC patients. Therefore, this
to influence cancer development and gaiti study was conduded to address this gap and
prognosi€ One type of leukocyteevaluate the prognostic value of these markers
lymphocyte, has become a strong candidateniTNBC patients' survival
the development of TNBC mortality predictor
models?

Effector lymphocytes can be identified bVJIETHODS
three key CD markers: CD3 (a general This retrospective cohort study was
lymphocyte marker), CD8 (cytotoxic -Tconducted to evaluate the survival of TNBC
lymphocytes), and CD45RO (memory- Tpatients receiving neoadjuvant chemotherapy,
cells). The combination of CD3/CD8 andased on CD3/CD8 and CD3/CD45RO
CD3/CD45R0 is commonly referred to as t@munoscores. The study was carried out at
immunoscore. In particat, tumorinfiltrating Prof. Dr. I.G.N.G. Ngoerah Denpasar General
lymphocytes (TILs), including CD3+ T cellsHospital andPrima Medika Private Hospital in
CD8+ cytotoxic T cells, and memory T cellBenpasar, Bali. Subjects were observed from
marked by CD45R0O, are important indicatodsagnosis for up to 24 months, with data
of the immune response against the tumoollected from medical records and the
Higher levels of these lymphocytes, especialiydonesian Surgical Oncology Society cancer
CD8+ T cellshave been associated with bettexgistry. The recruitment period spanned from
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January 2020 to January 2022, while subjectantified by counting the number of cells per
observation was conducted from 2022 to 2024m?2.

The study included women aged >18 yearsThe data was provided as a single dataset
old who were diagnosed with TNBC based @mom the pathology lab of Prof. Dr. I.G.N.G.
histopathological and immunohistochemichigoerah Denpasar General Hospital, as the
examinations, had received neoadjuvamspital issues one result per examination. A
chemotherapy, and had paraffin blocks tHROC curve was used to classify CD3, CDS8,
was readable and not defective. Subjects wattd CD45R0O densities in CT and IM ashhig
relgpse cases, a history of other malignancies, low. The cutoff values used for
immunodeficiency disorders, and deatategorizing immunoscores into high and low
caused by other diseases were excluded frgroups were defined as follows: CD3 in the
the study. The protocol of this study wdaST at 16.5 cells/mm?2, CD3 in the IM at 41
approved by the Ethics Committee of tleells/mmz2, CD8 in the CT at
Faculty of Medicine, Universitas Udayana 15.5 cells/mmz2, CD8 in the IM at 24.5
(No. 1345/UN14.2.2.VI11.14/LT/2023). cellss/mm?, CD45RO in the CT at 30.5

The tumor samples from both the tumeells/mmz2, and CD45RO in the IM at 23
center (CT) and invasive margin (IM) wereells/mm2. The optimal ctdff value was
processed for immunohistochemicdetermined using the Youden Index, and
examinations using primary antibodies agairs&nsitivity, specificity, area under the curve
CD3 (catalogue  number: [PAO553JAUC), and 95% cofidence interval (95% CI)
monoclonal, mouse), CD8 (catalogue numbealues were reported (Table 1). Immunoscores
[PA0183], monoclonalmouse), and CD45RCor CD3/CD8 and CD3/CD45RO were
(catalogue number: [PA0146], polyclonatlassified into two groups: low values (10 and
rabbit) based on the Novolink Min Polymdf) and high values (12, 13, and 14). To ensure
Detection system (Novacastra, Lei@ccuracy and minimize bias, both pathologists
Biosystem Newcastle Ltd, UK). Chromogemnderwent ertification and were blinded to
DAB (3,3-diaminobenzidine the clinical outcomes during their evaluations,
tetrahydrochloride) was applied to thend it was confirmed that the hospital
specimens, followed by staining with laboratory is certified and standardized for
hematoxylin. CD3, CD8, and CD45R0O measurements

Density evaluation of CD3, CD8, and The assessment ofy2ar mortality status
CD45RO on CT and IM was performedas conducted based on medical record. The
independently by two certified pathologists atortality data was collected from the subjects'
40x magnification. The area for densityedical records during their last visit to the
measurement was selected based on the ralsic or hospital. This data included death
representative regions of the tumor asrtificates, and in some case®ordination
identified by the pathologists. For this, theasd one by contacting the
doubleblind process involved the pathologigthone to confirm whether the patient was still
collecting data without knowledge of thalive or had passed away.
subjectsd6 out come of wiDthdr datarsuch ab &g, menopausal status]
not). The selected spots were the&wmber of parities, stage, tumor size, lymph
photographed using a lens connected to tioeke spread, distant metastases,
microscope. From hiese photographs, thaistopathologic type, grade, TIL and
analysis was performed and the density was
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lymphovascular invasion (LVI) were als®RESULTS
collected from medical records. This study included 72 TNBC patients,

All statistical analysis processes wewth 30 dying and 42 surviving over ay2ar
carried out with the Statistical Package feurvival period. There were no significant
Social Science (SPSS) program. In this studyfferences in age, parity, menopausal status,
data analysis consisted of univariate, bivariatemor size, lymph node involvement, distant
and multivariate analysis. Descriptive analysisetastases, histopathologic type, grabi,
was conducted to describleet characteristicsLVI based on mortality status within 2 years
data of TNBC patient. Kaplalleier analysis (p>0.05). The basic characteristics of the
was used to calculate survival rate. TBample were presented inTable 1
comparison of survival rate was calculatédiditionally, the immunoscore was calculated
using logrank test. by comparing intratumoral and tumor margin

The cox proportional hazard regression tesstmples. However, no data on significan
aimed to assess the association (adjustedyliferences in immunoscore between these
each independent variable to the survival tefo populations is presented in this study. For
TNBC patients by controlling for confoundinduture research, it would be valuableassess
variables. Hazard Ratio was presented asvlzether there are significant differences in
measurement of risk. The inferenprocessimmunoscore between intratumoral @achor
was initiated with a confidence level of 95%argin samples to improve sampling
and a value of p<0.05 strategies and better understand the tumor's

immune environment.
Table 1. Characteristicef ResearciBample.

Variables _ Mortality
Died Alive P value
(N=30) (N=42)

Age 0.732
O 4 y@ars 25(83.3%) 37(88.1%)
<40Qyears 5(16.7%) 5(11.9%)

Parity 0.214
1-3 13(43.3%) 10(23.8%)
>3 13(43.3%) 25 (59.5%)

Missingdata 4 (13.3%) 7 (16.7%)

Menopause 0.513
Premenopause 17 (56.7%) 27 (64.3%)
Postmenopause 13(43.3%) 15 (35.7%)

Tumorsize(T) 1.000
T1-T2 3 (10%) 5(11.9%)

T3-T4 27 (90%) 37(88.1%)

Lymphnodeinvolvement(N) 1.000
NO 2 (6.7%) 3(7.1%)

N1-2 28(93.3%) 39(92.9%)

DistantmetastasigV) 0.848
MO 23(76.7%) 33(78.6%)

M1 7 (23.3%) 9 (21.4%)

Histopathologicatype 0.288
NST 28(93.3%) 35(83.3%)

Others 2 (6.7%) 7 (16.7%)
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Grade 0.765
Low (1-2) 9 (30%) 14(33.3%)
High (3) 21 (70%) 28 (66.7%)

TIL 0.814
Positive 26 (86.7%) 34 (81%)
Negative 2 (6.7%) 4 (9.5%)
Missingdata 2 (6.7%) 4 (9.5%)

LVI 0.214
Positive 13(43.3%) 10(23.8%)
Negative 13(43.3%) 25 (59.5%)
Missingdata 4 (13.3%) 7 (16.7%)

The 2years overall survival (OS) of TNBGistological differences in CDositive cell
which were quantified to
survival time was 18.95 months. The lodetermine the immunoscores used in the

patients in this study was 58.3%. The megnfiltration,

immunoscore

vs. 73%; p=0.013

The mean survival time of the hig\E
immunoscore CD3/CD8 group was 20.§° "~
months and the low immunoscore CD3/CL
group was 17.03 months (Figure 1). The Ic
immunoscoreCD3/CD45R0O group also hac

L

Survival

1

CD3/CD8 group had survival analyses.
significantly lower 2year survival than the
high immunoscore CD3/CD8 group (42.9¢

Survival Functions
Kat_IS_CD3_CD8

significantly lower 2year survival than the the .. .

Kat_IS_CD3_CD45RO
-

high immunoscore CD3/CD45RO grou .. B laa i
(38.5% vs 69.6%; p=0.01). The mean survi\% . :
time in the high immunoscore CD3/CD45R ¢ ..
group was 20.43 months, while in the lo
immunoscore CD3/CD45R group it was
16.37 monthsKigure 1). ) ) " time
Figures 3 and Figure 4 illustrate the Figure 1.Kaplan Meier Survival Curve

density evaluation of CDPositive cells under  Based on Immunoscore CD3/CD8 and
40x magnification, with red arrows indicating CD3/CD45R0O
stained cells. These figures demonstrate the

Table 2.ImmunoscoreCD3/CD8 and CD3/CD45R0 Based oiY2ars Mortality.

Variable 2-Years Mortality
Died Alive P value
(N=30) (N=42)

Immunoscoré€€D3/CD8 0.01

Low 20(66.7%) 15 (35.7%)

High 10(33.3%) 27 (64.3%)
ImmunoscorécD3/CD45R0O 0.01

Low 16 (53.3%) 10 (23.8%)

High 14 (46.7%) 32(76.2%)
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 LowooaskocT  Lowcossrom Bivariate analysis revealed the significant
association  between  CD3/CD8 and
CD3/CD45RO immunoscores and-y2ar
mortality of patientsTable 2).

—a [ vacoeon | We. cannot per_form further .statistical
analysis by classifying the 72 subjects based
on combinations of Low CD3/CD8, High
CD3/CD8, Low CD3/CD45RO, and High
CD3/CD45R0, and then determining whether

N hose subjects were alive or deceased within 2

Figure 2. Density evaluation of CD45RO atyears, cannobe fulfilled due to the small

40x magnification. The red arrow indicatessample size in the mortality group (n=30).
stained cells. Conducting this classification with such a

- - limited number of subjects would yield
insufficient data for meaningful statistical
analysis. Additionally, the suggestion to
perform simiar analysis for Table2 by
separating the dead (n=30) and alive (n=42)

- - subjects based on clinical variables faces the
same limitation. Instead, we have relied on the
existing tables and analyses, which provide a
more comprehensive and statistically valid
representation of the datThis ensures that

_ the findings remain reliable without over

Figure 3. Density evaluation of CD3 at 40x fragmenting the sample

magnification. The red arrow indicates

stained cells. DISCUSSION

- Triple Negative Breast Cancer (TNBC) is
‘ characterized by the absence of estrogen
receptors (ER), progesterone receptors (PR),
and HER2 receptors, making it resistant to
hormonal and HER targeted therapiés.in

this study, survival rate in TNBC patients was

lower than in previous studies. A study with

133 months of follomup noted 30.9%

mortality and 38% disease progressién.

Another found S5year overall survival (OS)

_ and diseaséree survival (DFS) rates of 73.7%

o . . :
Figure 4. Density evaluation of CD3 at 40xan3 ?7 /o,hrespzctl\{ely,IWIth ag_e, F::mmle,
magnification. The red arrow indicates and lymph node involvemensigniticantly

stained cells. affecting outcome$> .
CD8 T cells are key players in the tumor
infiltrating lymphocyte (TIL) population and
tumor immune microenvironment (TIME).
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