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Background: Breast cancer is the most common malignancy among women, and despite therapeutic advances, many still present
with locally advanced disease. Identifying simple prognostic tools to predict outcomes after neoadjuvant therapy remains a challenge.
The neoadjuvant rectal (NAR) score, systemic immune-inflammation index (SII), and prognostic nutritional index (PNI) have shown
prognostic value in various malignancies. In this study, we evaluated their prognostic significance in patients with locally advanced
breast cancer (LABC).

Methods: We retrospectively analyzed 187 female LABC patients treated with anthracycline- and taxane-based neoadjuvant
chemotherapy between 2011 and 2020. HER2-positive patients also receive anti-HER2 therapy. The NAR score was calculated
using the Valentini formula, and the SII and PNI were determined before (bNAT) and after (aNAT) the neoadjuvant treatment.
Receiver operating characteristic (ROC) analysis defined the cut-off values for NAR (28.35), SII (bNAT: 656; aNAT: 687), and PNI
(bNAT: 42.5; aNAT: 40.5). Associations with clinicopathological variables, disease-free survival (DFS), and overall survival (OS)
were analyzed using the chi-square, Mann—Whitney U, and Kaplan—Meier tests.

Results: Of all patients, 62% had low NAR scores (< 28.35) and 38% had high scores (> 28.35). High NAR scores correlated with
advanced stage, lymphovascular invasion, lower pathological complete response (pCR), and higher mortality (p <0.01). Post-
treatment, the SII increased (p = 0.012), while the PNI decreased (p = 0.001). Low PNI (aNAT <40.5) was associated with higher
mortality (p = 0.027) and axillary nodal positivity (p = 0.033). The median follow-up period was 46 months.

Conclusion: High NAR and low post-treatment PNI were associated with a poor prognosis in patients with LABC. These accessible
parameters may complement the existing prognostic models; however, prospective validation in larger cohorts is warranted and the
retrospective design and single-center nature of the study should be considered when interpreting results.

Keywords: neoadjuvant rectal score, systemic immune inflammation index, breast cancer, prognostic nutritional index, prognostic
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Introduction

Breast cancer is the most common malignancy and second most common cause of cancer-related deaths in females all
around the world.! According to cancer statistics by Siegel et al, 297790 new cases of breast cancer and 43170 deaths
related to breast cancer are expected in 2023.' Despite the higher incidence of breast cancer, the mortality rate has

decreased owing to early diagnosis and treatment advances in recent years. However, many patients are at an advanced
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stage of the disease, particularly in developing countries. Neoadjuvant treatment is the gold standard treatment for locally
advanced stage breast cancer. The pathological response to neoadjuvant treatment is a prognostic factor for breast
cancer.” A positive correlation between pathological complete response (pCR) and long-term outcomes is best docu-
mented for triple-negative breast cancer (TNBC), then by HER2 positive (HER2 score of +3 by immunohistochemistry
(IHC) or +2 by IHC & positive by in situ hybridization, ISH) breast cancer and hormone receptor-positive [estrogen
receptor (ER) and/or progesterone receptor (PR)] breast cancer, respectively.® Its significance as a surrogate marker in
“all” breast cancer subtypes remains controversial.*> Therefore, biomarkers other than intrinsic subtypes are needed to
determine the best candidates for neoadjuvant treatment in locally advanced-stage breast cancer.

Neoadjuvant treatment, such as neoadjuvant chemoradiotherapy or total neoadjuvant treatment, is also the standard
treatment for locally advanced rectal cancer. However, pathological response rates differ according to clinical and
pathological features, almost in locally advanced-stage rectal cancer. All these points led to the discovery of biomarkers
for selecting the best candidates for better outcomes in terms of response rates and survival.

The struggle to explore potential surrogate markers in clinical trials has raised several questions. Overall survival
(OS) is a perfect primary endpoint in clinical trials despite some difficulties, such as longer follow-up durations. In
locally advanced-stage cancer, pCR with neoadjuvant treatment is a commonly used primary endpoint and a surrogate
marker in neoadjuvant treatment trials. However, the utility of these parameters may be somewhat difficult in retro-
spective studies, especially those with a small number of patients and short follow-up durations. Therefore, in addition to
the clinical and pathological features of retrospective studies, we focused on the prognostic scoring systems and
inflammatory parameters.

Neoadjuvant rectal (NAR) score is a prognostic scoring system that has been shown to be a “potential” surrogate
marker in rectal cancer.®’ It has also been reported to have prognostic and predictive value in patients with gastric cancer
for whom perioperative chemotherapy is indicated.”

The relationship between cancer and inflammation is a well-known process with complex interactions for intracellular
signaling pathways, immune reactions in both tumor and tumor microenviroment. Inflammatory response plays a key role
in these interactions. Therefore, inflammatory indices, such as the neutrophil-to-lymphocyte ratio (NLR), platelet-to-
lymphocyte ratio (PLR), systemic immune inflammation index (SII), and prognostic nutritional index (PNI), have been
claimed to be prognostic factors in some solid tumors, especially in metastatic disease in recent decades.”'' The
prognostic and predictive value of these parameters was also evaluated in patients with locally advanced stage cancer, as
in locally advanced stage breast cancer.'* Eraslan et al reported that SIT might be a possible predictive marker for pCR
with neoadjuvant chemoradiotherapy in locally advanced-stage rectal cancer.'”

Encouraging data for NAR score in locally advanced stage rectal cancer and probably in other cancers, besides
inflammatory indices in many solid tumors led us to search their potential prognostic and predictive values in locally
advanced stage breast cancer as an unmet need in this area. In the present study, we aimed to evaluate the prognostic role
of the NAR score in addition to the SII and PNI in patients with locally advanced-stage breast cancer receiving
neoadjuvant treatment.

Despite the widespread use of neoadjuvant therapy in locally advanced breast cancer, there is currently no simple
composite scoring system that integrates clinical downstaging and pathological response to predict long-term outcomes.
The neoadjuvant rectal (NAR) score, originally developed for rectal cancer is based on the degree of tumor and nodal
downstaging following neoadjuvant treatment and has been validated as a surrogate prognostic marker in rectal and
gastric cancer. Given that tumor burden reduction and nodal response after neoadjuvant therapy are also critical
determinants of prognosis in breast cancer, we hypothesized that the NAR score could be biologically and clinically
adaptable to locally advanced breast cancer. In addition, systemic inflammatory and nutritional indices such as SII and
PNI may reflect host-tumor interactions and treatment related immune modulation, potentially complementing the NAR
score in prognostic stratification.

Materials and Methods
Patients with locally advanced-stage breast cancer who were followed-up at our center were included in the study. All
patients received neoadjuvant treatment. The patient received neoadjuvant chemotherapy with doxorubicin and taxane.
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HER2 positive ones received anti-HER2 treatment in a neoadjuvant setting and continued as an adjuvant. Anti-HER2
treatment was administered as trastuzumab with or without pertuzumab, according to the local approval and reimburse-
ment procedures in those years. Hormone receptor-positive patients received additional adjuvant endocrine treatment. In
addition to the NAR score, SII, and PNI, the clinical and pathological characteristics of the patients were also evaluated.
The pathological and clinical features of patients were recorded using a local registration database.

Neoadjuvant rectal (NAR) scores and inflammatory indices were estimated based on related parameters in our
database. Inflammatory indices such as SII and PNI were estimated at baseline (ie, bNAT and aNAT, respectively. The
nomogram by Valentini et al was used to calculate the NAR score calculation.'® The formula for the NAR score is as
follows: [5 ypN — 3 (cT —ypT) + 1217/ 9.61. In this formula, ypT and ypN indicate the T and N stages after neoadjuvant
treatment, respectively, while cT indicates the clinical T stage at baseline. All data were recorded in number formats for
the cT (0,1,2,3,4), ypT (0,1,2,3), and ypN (0,1,2,3) stages. The NAR score cutoff value was estimated as 28.35 with
62.5% sensitivity and 65.4% specificity. Patients were grouped into the NAR score low (NAR-L, < 28.35) and high
(NAR-H,>28.35) subgroups.

Cutoff values for NAR, SII, and PNI were defined by ROC (receiver operating curve (ROC) analysis. Systemic
inflammatory indices were calculated as follows: SII [neutrophils (10°/L) x platelets (10°/L) / lymphocytes (10°/L]) and
PNI [albumin (g/L) + (5% lymphocytes (10°/L]). Cut-off values for the SII and PNI were determined before and after
neoadjuvant treatment. The cut-off values were defined as 656 (bNAT) and 687 (aNAT) for SII and 42.5 (bNAT) and 40.5
(aNAT) for PNI.

Correlations among pathological features, sentinel lymph node (SLN) and axillary lymph node (ALN) positivity rates,
and NAR scores were evaluated using the chi-square test. ALN positivity ratio (ALNR) was estimated as the number of
involved lymph nodes/excised lymph nodes for all sentinel and non-sentinel lymph nodes. We also evaluated the
prognostic significance of the SII and PNI.

Statistical Analyses

Statistical analyses were performed using IBM SPSS Statistics for Windows software v.11.5 (IBM, NY, USA). For
descriptive analysis, quantitative variables were presented as mean + standard deviation and median (range: minimum-
maximum), whereas qualitative variables were presented as the number of patients (ie, percentage). Since normal
distribution assumptions were not realized, whether there was a difference between the categories of the qualitative
variables, including two categories in terms of quantitative variables, was analyzed using the Mann—Whitney U-test. Chi-
square test and Fisher’s exact test were used to evaluate the relationship between the two qualitative variables.

No invasive tumor in the breast and/or lymph nodes after neoadjuvant treatment was defined as pathological complete
response (pCR). The interval between the initiation of neoadjuvant treatment and recurrence was defined as disease free
survival (DFS) whereas the interval between the initiation of neoadjuvant treatment and death due to any cause was
defined as overall survival (OS). Median follow-up and survival analyses were performed using the Kaplan-Meier
method, with comparison of groups using the Log rank test. Receiver operating characteristic (ROC) curve analysis was
performed to quantify the area under the ROC curve (AUC) for cut-off values. The statistical significance level for the
p-value was set at 0.05.

Results

Patients’ and Tumor Characteristics

Between December 2011 and November 2020, 187 patients with locally advanced-stage breast cancer were retro-
spectively evaluated. Patients with inadequate data and/or those lost to follow-up were also excluded. All the patients
were female and underwent surgery after neoadjuvant treatment. Neoadjuvant treatment included anthracyclines and
taxanes as chemotherapy in addition to anti-HER2 treatment in HER2 positive ones. HER2 positivity rate was 14.97% (n:
28). Of twenty-eight HER2 positive patients, 24 (85.72%) received neoadjuvant anti-HER2 therapy. After 4 AC
(doxorubicine/cyclophosphamide, every 3 weeks), they received 3 months of anti-HER2 treatment with taxanes [4
docetaxel/trastuzumab/pertuzumab, every 3 weeks), 12w PTP (paclitaxel/trastuzumab/pertuzumab, every week), 12w PT
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(paclitaxel/trastuzumab, every week). All patients received perioperative anti-HER2 treatment for 52 weeks as continua-
tion of adjuvant trastuzumab therapy. Unfortunately, adjuvant TDM1 could not be administered to all patients with
residual disease because it was not reimbursed in our country. Of the remaining four patients, one received only adjuvant
trastuzumab, and three received neither adjuvant nor neoadjuvant anti-HER2 treatment. All the patients with ER-positive
disease received adjuvant endocrine therapy.

The median age of the patients was 54 years (range: 31-79). The patient characteristics are summarized in Table 1.
Most patients were ER-positive (n = 158, 84.49%), luminal B-like HER2 negative (n = 105, 56.15%), grade 3 (n = 121,

Table | Patient Characteristics

Age (Median, Range) 54 (31-79) Years

Tumor size (median, range) 35 (10-120) mm

cT stage (n,%)

cTl 24 (12.8)
cT2 114 (61)
cT3 23 (1233)
cT4 26 (13.9)
cN stage (n.%)

c<NO 10 (5.34)
cNI 78 (41.71)
cN2a 86 (46)
cN2b 1 (0.52)
cN3a 6 (3.2)
cN3b 2 (1.1)
cN3c 4(2.13)
Stage (n,%)

2a 10 (5.34)
2b 59 (31.55)
3a 81 (43.31)
3b 25 (13.37)
3c 12 (6.43)

Grade (n,%)

| 7 (3.74)
2 59 (31.55)
3 121 (64.71)
Hormone receptor positivity (n,%)
Estrogen receptor (ER) 158 (84.49)
Progesterone receptor (PR) 156 (83.42)
ER and PR 149 (79.68)
HER2 positivity (n, %) 28 (14.97)
Intrinsic subtypes (n,%)
Luminal A-like 29 (15.51)
Luminal B-like HER2 negative 105 (56.15)
Luminal B-like HER2 positive 32 (17.11)
HER2 positive (ER/PR negative) 9 (4.82)
Triple negative 12 (6.41)
Lymphovascular space invasion (n,%) 80 (42.78)
(Continued)
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Table | (Continued).

Perineural invasion (n,%) 65 (34.76)

Tumor localization

Upper outer quadrant 102 (54.54)
Upper inner quadrant 7 (3.75)
Lower outer quadrant 17 (9.1)
Lower inner quadrant Il (5.88)
Central 50 (26.73)
Surgery

BCS* 18 (9.63)
BCS+AD# 16 (8.55)
Modified radical mastectomy 128 (68.45)
Simple mastectomy 25 (13.37)
SLNB* (n,%) 88 (47.06)
SLNB positivity rate (%) 45.45
SLNB

Sentinel lymph nodes involvement (median, range) | 0 (0-5)
Excised sentinel lymph nodes (median, range) 3 (1-10)
AD (n,%) 144 (77)
AD

Lymph nodes involvement (median, range) 3 (0-21)
Excised lymph nodes (median, range) 15 (5-21)

Notes: *Breast-conserving surgery. #axillary dissection. iSentinel lymph node biopsy.

64.71%), and stage 3 (n = 81, 43.31%) disease. The lymphovascular space invasion (LVI) and perineural invasion (Pnl)
rates were as 42.78% (n = 80) and 34.76% (n = 65), respectively. Half (n = 102, 54.54%) had upper-outer quadrant
localization. Sentinel lymph node (SLN) biopsy was performed in 88 patients (47.06%), with a positivity rate of 45.45%.
The median number of excised SLN and positive SLN was 3 (range: 1-10) and 0 (range: 0-5), respectively. Axillary
dissection (AD) was applied in 144 (77%) patients, of these, it was applied as a part of modified radical mastectomy
(MRM) in 128 (68.45%) patients and with breast conserving surgery (BCS) in 16 (8.55%) patients. The median values
were 15 (range: 5-21) for excised lymph nodes and 3 (range: 0-21) for positive lymph nodes. There was a positive
correlation between the ALNR and mortality. Patients with an ALNR (>0.19) had a higher mortality rate (p = 0.001).
Those with more positive ALN (> 3.5) had a shorter OS (p = 0.016). Additionally, patients with higher metastatic non-
sentinel lymph nodes (>3.5) and non-sentinel ALNR (> 0.23) had higher mortality rates without a significant effect on
OS (p = 0.649 and p = 0.722, respectively). Sentinel ALNR was not a prognostic factor for OS (p = 0.962). The number
of excised SLNB was not a prognostic factor (p = 0.756). Interestingly, the median DFS and OS were both 22 months,
with a median follow-up of 22 (3—109) months.'* In the second analysis, with a median follow-up of 46 (3—135) months,
the median OS was 46 and 43 months, respectively. An earlier interim analysis was performed; however, all survival
analyses presented in this study are based on the updated cohort with a median follow-up of 46 months. There were no
statistically significant differences in prognostic factors in our second analysis.

NAR Score, Systemic Inflammatory Indices (Sll) and Prognostic Nutritional Index

(PNI)
One hundred and sixteen (62%) patients had NAR-L scores (<28.35) whereas 71 (38%) had NAR-H scores (>28.35). The
median age was 54 years for both NAR-L (range: 31-79) and NAR-H (range: 27-79) subgroups. (Table 2) In our first analysis,
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Table 2 Relationship Between NAR Score & Pathological Features

Relationship Between NAR score and Pathological Features
N(%) p value
NAR-L NAR-H -

Mortality 10 (%37) 17 (%63) 0.004

Pathological complete response (pCR) | 43 (%93.5) 3(%6.5) 0.001

LvI 35 (%43.8) 45 (%56.3) 0.001

PNI 26 (%40) 39 (%60) 0.001

ALN 17 (%22.4) 59 (%77.6) 0.001

Abbreviations: NAR, Neoadjuvant rectal score; LVI, Lymphovascular invasion; PNI, Perineural invasion; ALN, Axillary lymph node.

with a median follow-up of 22 months (range: 3—109) months, the mortality rate was higher in the NAR-H subgroup, without
a difference in OS (p = 0.009, p = 0.07). The median OS was 45 and 50 months in the NAR-H and NAR-L subgroups,
respectively (P = 0.07) (Figure 1)."* The NAR-H subgroup had a significantly shorter DFS, despite a shorter median DFS in
both subgroups (p = 0.01). The median DFS times were 42.5 months in NAR-H subgroup whereas it was 43 months in the
NAR-H and NAR-L subgroups, respectively. Patients in the NAR-H subgroup had higher rates of advanced-stage disease at
diagnosis, LVI, and Pnl (p: 0.001, p: 0.001 and p = 0.001, respectively). Patients in the NAR-H subgroup had more luminal-
like (ER+/PR+) disease (P = 0.011, P = 0.004, and P = 0.001, respectively). Axillary nodal involvement was positively
correlated with the NAR score. Axillary nodal involvement and SLN positivity rates were higher in the NAR-H subgroup (p =
0.001 and p = 0.001, respectively). However, the SLNB rate was lower in the NAR-H group (P = 0.001). They also had
a higher number of MRM during the surgical procedure (p = 0.001). Lower pCR and higher distant metastasis rates were
observed in this subgroup (p = 0.001 and p = 0.001, respectively).

Systemic inflammatory indices were significantly higher after neoadjuvant treatment, whereas PNI was significantly
lower after neoadjuvant treatment (p = 0.012, p = 0.001). The patients were categorized SII (bNAT, aNAT) and PNI

Survival Functions
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Figure | Kaplan—Meier overall survival curves according to NAR-H and NAR-L subgroups. The blue line (0.00) represents the NAR-L group, while the red line (2.00)
represents the NAR-H group. Survival distributions were compared using the Log rank test (log-rank p = 0.07).
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(bNAT, aNAT) according to the cut-off levels, as mentioned previously. The SII (aNAT) was significantly higher than the
SII (bNAT) (p = 0.012). However, there was no correlation between the SII (bNAT) and SII (aNAT) and mortality (p =
0.959, p = 0.716). In contrast, the PNI (aNAT) was significantly lower than the PNI (bNAT) (p = 0.001). Patients with
a lower PNI (aNAT) had a higher mortality rate (P = 0.027). However, there was no significant difference in survival in
terms of median PNI (bNAT) and PNI (aNAT) (p = 0.133, p = 0.107). The median OS was 49 months in the PNI (aNAT)-
low and 43.5 months in PNI (aNAT)-high subgroups, respectively. None of these parameters showed prognostic
significance for pCR, ALN positivity, DFS or OS. The SII (bNAT) was positively correlated with the Pnl, whereas the
PNI (bNAT) was positively correlated with the cT stage (p = 0.027, p = 0.006). Patients with a high PNI (aNAT) tended
to have fewer excised ALNs (p = 0.05). The ALN positivity rate was higher in PNI (aNAT)-low patients (p = 0.033).

Discussion

The NAR score is a prognostic factor for rectal cancer. In this study, we evaluated the prognostic and predictive role of
the NAR score for neoadjuvant chemotherapy in addition to the SII and PNI in locally advanced stage breast cancer. To
the best of our knowledge, this is the first study to evaluate the role of NAR score in breast cancer. It should be
emphasized that the associations observed in this study reflect correlations rather than causal relationships, given the
retrospective design and the absence of multivariate modeling.

In locally advanced stage breast cancer, pCR is a considerable surrogate marker in clinical trials, especially in HER2
positive and triple negative breast cancer.'>'® However, prognostic and predictive markers are required to select the best
candidates for neoadjuvant treatment to achieve better pCR rates. In our study, the NAR score was shown to have
a prognostic significance similar to that of rectal cancer. NAR-H score (>28.35) was defined as a poor prognostic factor
(p = 0.009). Lower pCR and higher LVI and PNI with higher postoperative ALN positivity rates were observed in those
with NAR-H scores (all p <0.001). The NAR score formula includes c¢T, pT, and pN as the pathological features.'> As
expected, higher T and N stages were associated with higher NAR scores. Therefore, a higher NAR score almost in breast
cancer is a poor prognostic factor for BC. However, all our patients had locally advanced-stage breast cancer. Therefore,
there must be other poor prognostic factors rather than the NAR-H score. Despite its prognostic associations, the clinical
applicability of the NAR score in breast cancer may be limited. Unlike rectal cancer, breast cancer exhibits substantial
biological heterogeneity, diverse intrinsic subtypes, and long-term recurrence patterns that may not be fully captured by
downstaging-based composite scores. Therefore, the NAR score should not be considered a standalone clinical decision-
making tool in breast cancer, but rather a potential adjunct marker that requires further validation. In contrast to rectal
cancer, where neoadjuvant-induced tumor regression closely correlates with long-term outcomes, survival in breast
cancer—particularly hormone receptor—positive disease—is influenced by prolonged biological behavior and adjuvant
systemic therapies, which may dilute the prognostic impact of early pathological response—based scores.

The tumor microenvironment also plays a critical role in cancer biology via interactions between pro- and anti-tumor
immune cells.'” Inflammatory and immune markers, such as NLR, PLR and tumor infiltrating lymphocytes (TILs) were
shown to have prognostic and predictive significance for response to neoadjuvant treatment in triple negative breast
cancer.'”'® In a metaanalysis of 7657 cancer patients in 22 studies, a high SII was confirmed to be a poor prognostic
factor.'® We considered that PNI might have an additive prognostic and predictive value with SII in our study, as PNI was
also shown to be a prognostic factor in cancer.'' However, to the best of our knowledge, the relationship between SII,
PNI, and NAR score and changes in these parameters with neoadjuvant treatment has not been evaluated in breast cancer.
All of these parameters are easily accessible in daily practice. Therefore, evaluation of these simple parameters and their
changes with systemic treatment might have additional significance in parallel with the changes in the tumor and tumor
microenvironment. Therefore, we evaluated the SII and PNI before (bNAT) and after (aNAT) neoadjuvant treatment. We
determined that PNI [ie, albumin (g/dL] + 5 x lymphocyte (10°/L]) was higher in those with a higher basal SII (p =
0.027). Lymphocytes are immune cells that are possible indicators of systemic inflammation. We also showed that
a decrease in the PNI with neoadjuvant treatment was a poor prognostic factor (p = 0.027). So, higher basal lymphocytes
and a decrease in lymphocytes with neoadjuvant treatment might have contributed to a decrease in immune response and
poor prognosis, as if in our study. Patients with lower PNI after neoadjuvant treatment had higher rates of postoperative
ALN positivity and mortality, supporting the hypothesis mentioned above (p = 0.033, p = 0.027). Although neutrophils
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are also immune cells, they may have less significance in immunmodulation and immune response. In our study, there
was a significant increase in the SII after neoadjuvant treatment (p = 0.012). According to the SII formula [neutrophil
(10°/L) x platelet (10°/L)) / lymphocyte (10°/L)], an increase in neutrophil and/or a decrease in lymphocyte counts leads
to a higher SII. Therefore, a decrease in lymphocytes by neoadjuvant treatment might have affected the lower PNI and
higher SII in our study.

Our study has some limitations. First, it had a retrospective design. Second, it had a relatively small sample size and
heterogeneity to identify the survival outcomes. Third, there may have been more changes during neoadjuvant treatment
cycles. These changes may be correlated with other parameters. However, we evaluated the inflammatory parameters
(albumin, neutrophils, lymphocytes, and platelets) before and after neoadjuvant treatment. The relatively limited sample
size restricts the ability to perform robust multivariate and subgroup analyses and therefore the findings should be
interpreted as exploratory. Cut-off values were derived using ROC analyses within the same cohort which may introduce
overfitting and limits generalizability. External validation in independent cohorts is therefore required. As multivariate
Cox regression analyses were not performed, the prognostic associations observed in this study should not be interpreted
as independent effects. Although longer follow-up is required to fully capture long-term survival outcomes in breast
cancer, the current follow-up duration allows assessment of early prognostic signals after neoadjuvant therapy. Treatment
heterogeneity, particularly among HER2-positive patients due to historical reimbursement limitations, represents an
additional limitation that may have influenced outcome interpretation.

In conclusion, our study revealed that NAR score and (aNAT) can be adapted to breast cancer as prognostic factors.
NAR-H score (>28.35) and PNI (aNAT)-low (<40.5) were associated with poor prognosis. The SII (bNAT)-high
subgroup had higher Pnl values. The changes in PNI and SII with neoadjuvant treatment may contribute to further
interventions in the management of patients with locally advanced-stage breast cancer. These parameters are readily
available in daily clinical practice. However, further randomized clinical trials are required to confirm this hypothesis. We
consider that not only basal SII (bNAT) and PNI (bNAT) levels, but also changes with systemic treatment (ic, aNAT
values) seem to have clinical significance in addition to the NAR score. Therefore, the evaluation of SII and PNI with
NAR scores in our study revealed a combined easy strategy for the prediction of neoadjuvant treatment efficacy in locally
advanced-stage breast cancer. These findings should be interpreted within the context of an exploratory, retrospective
analyses and should not be considered directly clinically actionable without further prospective validation.
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