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Basic and combined peripheral biomarkers have no predictive
and prognostic value in breast cancer patients undergoing
pre-operative systemic therapy

Los biomarcadores periféricos basicos y combinados no tienen valor predictivo ni
pronostico en pacientes con cancer de mama sometidas a terapia sistémica preoperatoria
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Abstract

Objective: The main goal in breast cancer patients receiving neoadjuvant chemotherapy (NAC) is to achieve a pathologic
complete response (pCR). Our study examines whether neutrophil/lymphocyte ratio (NLR), platelet/lymphocyte ratio (PLR),
monocyte/lymphocyte ratio (MLR), NLR/PLR, systemic immune-inflammation index (Sll), systemic inflammation response index
(SIRI), and pan-immune-inflammation-value (PIV) indices can be used to determine pCR and prognosis. Methods: The study
included 228 patients who received NAC for breast cancer between 2010 and 2021. Results: Fifty-nine (25.9%) patients had
pCR to NAC. In univariate analysis, a significant difference was found between clinical node status, estrogen receptor, pro-
gesterone receptor, human epidermal growth factor receptor 2 (HER2), breast cancer molecular subtypes, and pCR (p < 0.05).
However, in multivariate analysis, only breast cancer molecular subtypes and HERZ2 status were significantly associated with
PCR (p < 0.05). Conclusions: Our study did not find a significant relationship between NLR, PLR, MLR, NLR/PLR, SlI, SIRI,
and PIV indices and pCR, disease-free survival, and overall survival in breast cancer patients who received NAC.
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Resumen

Objetivo: El propdsito principal en las pacientes con cancer de mama que reciben quimioterapia neoadyuvante (NAC) es
lograr una respuesta patoldgica completa (RPC). Nuestro estudio examina si el indice neutrdfilos/linfocitos (INL), el indice
plaquetas/linfocitos (IPL), el indice monocitos/linfocitos (IML), la ratio INL/IPL, el indice de inmunidad-inflamacion sistémica
(I1S), el indice de respuesta inflamatoria sistémica (IRIS) y el valor de pan-inmuno inflamacion (VPI) pueden utilizarse para
determinar la RPC y el prondstico. Métodos: E/ estudio incluyé 228 pacientes que recibieron NAC por cdncer de mama entre
2010 y 2021. Resultados: Cincuenta y nueve (25.9%) pacientes tuvieron RPC a NAC. En el andlisis univariante, se encontro
una diferencia significativa entre el estado de los ganglios clinicos, el receptor de estrégenos, el receptor de progesterona, el
receptor del factor de crecimiento epidérmico humano 2 (HERZ2), los subtipos moleculares de cancer de mama y la RPC
(p < 0,05). Sin embargo, en el analisis multivariante solo los subtipos moleculares de cancer de mama y el estado de HER2
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se asociaron significativamente con la RPC (p < 0.05). Conclusiones: Nuestro estudio no encontré una relacion significativa
del INL, el IPL, el IML, la INL/IPL, el IIS, el IRIS y el VPI con la RPC, la supervivencia libre de enfermedad y la supervivencia

global en pacientes con cdncer de mama que recibieron NAC.

Palabras clave: Quimioterapia neoadyuvante. Cancer de mama. Supervivencia libre de enfermedad.

|ntroduction

Breast cancer surpassed lung cancer as the most
common cause of cancer globally in 2020. In addition,
breast cancer still accounts for a significant proportion
of cancer-related deaths among women'. Therefore,
focusing on the treatment of patients with breast can-
cer is critical for public health.

In recent years, neoadjuvant chemotherapy (NAC)
has been used with increasing frequency in breast
cancer. However, there are uncertainties about which
patients are sensitive to NAC and which patients are
not sensitive to NAC and, therefore, delayed surgical
treatment. Hence, it is essential to determine who will
benefit from NAC to optimize the treatment of patients.
Estrogen receptor (ER), progesterone receptor (PR),
Ki67 level, and human epidermal growth factor recep-
tor 2 (HER2) status are often used to predict response
to NAC. However, they do not accurately predict
pathologic complete response (pCR). Tumor-infiltrating
lymphocytes (TILs), programmed death-ligand 1
expression, artificial intelligence-assisted magnetic
resonance imaging, quantitative ultrasound, and
18F-fluorodeoxyglucose positron emission tomogra-
phy/computed tomography can also be used. How-
ever, these examinations are costly. In addition,
access to these examinations is only sometimes pos-
sible, and further studies are needed for their use in
routine practice?. Therefore, there is a need for param-
eters that are inexpensive, easily accessible, and not
difficult to interpret®. For this purpose, the literature
has turned toward inflammatory bioindices analyzed
from peripheral blood. These indices are calculated
by various ratios of white blood cell (W), neutrophil
(N), monocyte (M), platelet (P), and lymphocyte (L)
cells in peripheral blood. The literature has mainly
focused on the association of neutrophil/lymphocyte
ratio (NLR) and platelet/lymphocyte ratio (PLR) with
pCR and survival. However, studies have shown that
NLR and PLR have conflicting results in predicting
pCR, disease-free survival (DFS), and overall survival
(OS)*®. However, few studies have focused on more
combined peripheral indices such as NLR/PLR, sys-
temic immune-inflammation index (Sll), systemic

inflammation response index (SIRI), and pan-immune-
inflammation-value (PIV). These studies suggest that
more complex calculations predict PCR and prognosis
better than individual biomarkers’. However, there are
few publications on combined indices and conflicting
reports on these indices.

The main goal of breast cancer patients receiving
NAC is to achieve a PCR. In the above-mentioned
studies, the main issue investigated is whether periph-
eral biomarkers can predict pCR in breast cancer
patients receiving NAC. However, giving NAC to
breast cancer patients to achieve an axillary complete
response based on these indices may lead to over-
treatment of the axilla because axillary dissection
(AD) is recommended even if the patient’s axilla
remains clinically positive after NAC or if micrometas-
tases are detected on sentinel lymph node biopsy
(SLNB) in patients whose axilla turns clinically nega-
tive. However, AD is not always recommended in
patients who have not received NAC if the axilla is
positive under certain conditions or if macrometasta-
sis is detected on SLNB®.

For the reasons mentioned above, we focused on
the contradictions and problems in the clinical use of
simply calculated indices such as NLR, PLR, mono-
cyte lymphocyte ratio (MLR), and more combined indi-
ces such as NLR/PLR, SllI, SIRI, and PIV. We aimed
to examine the relationship of these indices with pCR,
DFS, and OS in a group of breast cancer patients
receiving NAC. Our study is also important as it is the
first publication in the literature to evaluate these indi-
ces together in terms of both pCR and prognosis.

Methods
Patients

Patients who were admitted to SBU Izmir Tepecik
Training and Research Hospital between 2010 and
2021 and received NAC for breast cancer were
included in the study. After obtaining permission from
the Local Ethics Committee, patient data were obtained
retrospectively from the electronic record system and
physical files of the medical oncology department.



All patients were diagnosed histopathologically and
were presented to the multidisciplinary session after
appropriate screening according to their stage. The
standard treatment regimens for patients with NAC
decisions are anthracycline and taxane-based.
Patients with HER2-positive tumors received standard
trastuzumab in addition to anthracycline and taxane.

Surgical procedures included breast conserving sur-
gery, level 1, 2, and 3 oncoplastic surgery or mastec-
tomy. The axilla was evaluated by imaging and physical
examination after NAC. SLNB was performed in patients
with clinically negative axilla after NAC. No additional
procedure was performed in patients with negative
SLNB, while AD was performed in patients with positive
(macro- or micrometastases). Clinical and pathological
tumors were defined according to the American Joint
Committee Cancer Staging Manual 8™ Edition.

Exclusion criteria were as follows: diagnosis of cancer
in an organ other than breast cancer, active infection at
the time of diagnosis, inflammatory or autoimmune dis-
ease, recent steroid therapy, inflammatory breast can-
cer, metastasis to distant organs at the time of diagnosis,
no surgery after NAC, and no follow-up.

Pathological assessments

Residual cancer burden (RCB) was calculated by
the computerized MD Anderson RCB Calculator™.
Accordingly, RCB 0 = pCR. pCR was defined as the
absence of a tumor in both breast and axillary lymph
nodes (LNs) after NAC (ypTO/ypTis, ypNO). The non-
pCR group included RCBs 1, 2, and 3 (minimal, mod-
erate, and extensive residual disease, respectively).

Study patients were classified into four main molec-
ular subtypes. HR-positivity (HR+) was defined as
ER-positive and/or PR-positive, while HR-negativity
(HR-) was defined as ER-negative and PR-negative.
HER2-positivity (HER2+) was defined as a score of 3
+ on immunohistochemical staining and/or positive
HER2 gene amplification by FISH. Triple-negative
breast cancer was defined as HR-/HER2-, HER2-
enriched breast cancer as HR-/HER2+, luminal A as
HR+, HER2-, Ki67 < 14 and luminal B as HR+,
HER2-, Ki67 > 14 or HR+, and HER2+".

Blood sample analysis
NLR, PLR, MLR, NLR/PLR, SlII, SIRI, and PIV val-

ues were calculated from peripheral blood values
obtained from patients diagnosed with breast cancer
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before NAC treatment. The indices were calculated as
follows; NLR; N/L, PLR; P/L, MLR; M/L, SlI; N*P/L,
SIRIl; N*M/L, PIV; and N*P*M/L.

Patient follow-up and prognostic
assessment

The patients whose treatments were completed
were followed up in outpatient departments. Patients
were followed up by physical examination, blood tests,
and imaging methods and additional procedures were
performed when necessary.

Statistical analysis

Statistical analyses were performed using IBM® Sta-
tistical Package for the Social Sciences (SPSS)® 26
(IBM Corp. Released 2019. IBM SPSS Statistics for
Windows, Version 26.0. Armonk, NY: IBM Corp) soft-
ware. The conformity of the variables to normal distri-
bution was analyzed using analytical methods
(Kolmogorov-Smirnov/Shapiro-Wilk tests). Descriptive
analyses were given as mean = standard deviation for
normally distributed variables, median and min-max
for those not normally distributed. Descriptive statis-
tics of categorical variables obtained from sociodemo-
graphic and clinical information were analyzed using
frequency and percentage values. Pearson’s or Fish-
er's Exact X2 test was used to examine the character-
istics of patients between pCR response states. With
receiver operative characteristics (ROC) analysis, cut-
off values were determined for NLR, MLR, PLR, PIV,
Sll, and SIRI parameters (follow-up parameters ana-
lyzed) according to pCR status. According to these
cutoff values, dichotomous (Low/High) variables were
created for each parameter. Univariate and multivari-
ate logistic regression analyses were performed to
evaluate the effects of the characteristic variables of
the disease and the follow-up parameters on the pCR
response. Cox regression survival analysis was per-
formed on these follow-up parameters (NLR, PLR,
NLR/PLR, MLR, SIRI, Sll, and PIV) to examine
whether they could be predictive markers on OS and
DFS times and whether a model could be established.
Kaplan—Meier survival analysis was performed to
compare OS and DFS durations between dichoto-
mous (Low/High) variables of NLR, PLR, NLR/PLR,
MLR, SIRI, SlI, and PIV parameters. P values below
0.05 were considered statistically significant.
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Table 1. Clinicopathological characteristics of the patients

Characteristics n %
Age

Median (range) 50 (24-78)
Clinical T stage

1 31 13.6

2 150 65.8

3 31 13.6

4 16 7.0
Clinical T stage groups

T1-T2 181 79.4

T3-T4 47 20.6
Clinical node stage

0 46 20.2

1 137 60.1

2 4 18.0

3 4 1.8
Clinical node status

Negative 46 20.2

Positive 182 79.8
Stage

1 3 1.3

2 147 64.5

3 78 34.2
Stage groups

<2 150 65.8

3 78 34.2
Grade

Missing 3 1.3

Good 5 2.2

Moderate 126 55.3

Poor 94 41.2
Moleculer subtype

Luminal A 24 10.5

Luminal B 123 53.9

ER and PR-. Her2+ 34 14.9

Triple-negative 47 20.6
Histotype

Invasive ductal carcinoma 206 90.4

Other histology types 22 9.6
Estrogen receptor status

Negative 81 35.6

Positive 147 64.4
PR receptor status

Negative 83 36.4

Positive 145 63.6
HER-2 status

Negative 162 711

Positive 66 28.9
Ki-67 index, n (%)

Median (range) 30 (0-90)
Ki67 classification

Ki67 < 14 34 14.9

Kie7 > 14 194 85.1

(Continues)

Table 1. Clinicopathological characteristics of the patients
(continued)

Characteristics n %

Pathologic complete response

Yes 59 25.9
No 169 741
Recurrence
No 188 825
Yes 40 17.5
Recurrence location
No 188 825
Liver 5 22
Bone 3 1.3
Lung 6 2.6
Brain 4 1.8
Multiple 16 7.0
Breast axilla 6 2.6
Mortality
Ex 43 18.9
Live 185 81.1

HER2: human epidermal growth factor receptor 2.

Results

The study included 228 patients with breast cancer
who received NAC. The median age of the patients
was 50 years (range 24-78). Fifty-nine (25.9%) patients
had pCR to NAC and 169 (74.1%) patients had non-
pCR. Recurrence was detected in 40 (17.5%) patients.
Forty-three (18.9%) of the patients died. Detailed clini-
copathological characteristics of the patients are sum-
marized in table 1.

The relationship between pathological complete
response and indices was calculated according to ROC
analysis. Cutoff values of NLR, PLR, MLR, NLR/PLR,
Sll, SIRI, and PIV indices were calculated according to
maximum specificity and sensitivity. According to this
analysis, no significant difference was found between
pCR and indices (p > 0.05) (Table 2).

The relationship between pCR and clinicopathologi-
cal characteristics of the patients was examined by
univariate and multivariate analyses. In univariate
analysis, a significant difference was found between
clinical node status, ER, PR, HER-2, breast cancer
molecular subtypes, and pCR (p < 0.05). However, in
multivariate analysis, only breast cancer molecular
subtypes and HER-2 status were significantly associ-
ated with pCR (p < 0.05). Detailed data are given in
table 3.

Cox regression analysis was applied to examine
whether NLR, PLR, MLR, NLR/PLR, SlI, SIRI, and PIV
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Table 2. ROC curve analyses for pathological complete response

Test result AUC Standard p 95% Cl for AUC Sensitivity Specificity Cut-off
variable (s) error (%) (%) value
Lower bound Upper bound
MLR 0.581 0.044 0.067 0.494 0.668 55.2 56.4 0.262
NLR 0.566 0.045 0.138 0.477 0.654 55.2 55.8 2.24
PIV 0.557 0.045 0.198 0.468 0.646 55.2 56.4 3357
PLR 0.500 0.047 0.998 0.407 0.593 50.0 57.0 141.2
SlI 0.540 0.046 0.362 0.450 0.630 50.0 64.2 597.5
SIRI 0.584 0.044 0.057 0.498 0.669 534 57.6 1.18

The test result variable (s): NLR, MLR, PLR, SlI, and SIRI have at least one tie between the positive actual state group and the negative actual state group. p < 0.05 considered
significant. Youden'’s J statistic used for cutoff. AUC: area under curve; Cl: confidence interval; ROC: receiver operating characteristic; MLR: monocyte/lymphocyte ratio; NLR: neutrophil/
lymphocyte ratio; PIV: pan-immune-inflammation-value; PLR: platelet/lymphocyte ratio; SII: systemic immune-inflammation index, SIRI: systemic inflammation response index.

Table 3. Univariate and multivariate logistic regression analysis for the predictors of pathological complete response

Factors Univariate analysis Multivariate analysis
OR 95% C.l. for EXP p OR 95% C.l. for EXP p
(B) (B8)
Lower  Upper Lower  Upper
Age 1.0 1.0 1.1 0.142
Clinical T stage (T1-2 vs. T3-4) 1.2 0.6 2.5 0.664
Clinical node status (Positive vs. Negative) 2.8 14 5.6 0.003 2.1 0.8 4.5 0.057
Triple-negative versus luminal A 17.0 2.1 136.9 0.008 30.8 25 380.9 0.008
Triple-negative versus luminal B 38 1.8 8.1 < 0.0001 14.8 28 79.5 0.002
Triple-negative versus ER and PR-. HER2+ 1.6 0.6 3.7 0.356 41 1.1 16.0 0.040
Stage (< 2 vs. 3) 1.2 0.7 2.2 0.563
Histopathology (IDC vs. Other) 1.9 0.8 49 0.172
ER (Positive vs. Negative) 41 2.2 7.6 < 0.0001 29 0.4 24.0 0.325
PR (Positive vs. Negative) 3.7 2.0 6.9 < 0.0001 1.4 0.2 7.6 0.737
HER-2 status (Negative vs. Positive) 3.8 2.0 7.2 < 0.0001 6.1 2.2 16.9 < 0.0001
Ki67 index (High vs. Low) 1.2 0.5 2.7 0.735
MLR group (High vs. Low) 1.6 0.9 2.9 0.131
NLR group (High vs. Low) 1.5 0.8 2.7 0.193
PIV group (High vs. Low) 1.5 0.8 2.6 0.221
PLR group (High vs. Low) 1.3 0.7 2.3 0.429
SlI group (High vs. Low) 1.8 1.0 33 0.055
SIRI group (High vs. Low) 1.6 0.9 2.3 0.140

Logistic regression analysis was used and p < 0.05 considered significant.

ClI: confidence interval; OR: odds ratio; ER: estrogen receptor; PR: progesterone receptor; HER2: human epidermal growth factor receptor 2; MLR: monocyte/lymphocyte ratio;

NLR: neutrophil/lymphocyte ratio; PIV: pan-immune-inflammation-value; PLR: platelet/lymphocyte ratio; SlI: systemic immune-inflammation index, SIRI: systemic inflammation response
index.
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Table 4. Univariate and multivariate Cox regression analysis for OS and DFS

Variables Univariate analysis Multivariate analysis
B SE p OR 95.0% Cl for OR B SE p OR 95.0% Cl for OR
Lower  Upper Lower  Upper
0s
MLR -0.18 0.14 0.177 0.83 0.64 1.09 -0.23 0.18 0.200 0.80 0.56 1.13
NLR -0.09 0.13 0.518 0.92 0.71 1.19 -0.23 0.19 0.224 0.79 0.55 1.15
PIV 0.04 0.13 0.783 1.04 0.80 1.35 0.09 0.23 0.700 1.09 0.70 1.71
PLR -0.10 0.13 0.468 0.91 0.70 1.18 -0.14 0.18 0.435 0.87 0.60 1.24
Sl 0.12 0.14 0.401 112 0.86 1.47 0.35 0.21 0.095 1.42 0.94 2.16
SIRI -0.05 0.13 0.725 0.95 0.73 1.24 0.05 0.24 0.828 1.05 0.66 1.68
DFS
NLR -0.187  0.135 0.168 0.830  0.636 1.082  -0.189 0.174 0.276 0.828  0.589 1.163
MLR -0.051 0.134 0.705 0.951 0.732 1235  -0.174  0.191 0.363 0.840 0578 1.222
PLR 0.047  0.134 0.728 1.048  0.806 1.363 0.366  0.253 0.148 1.441 0.878 2.365
PIV -0.077  0.134 0.567 0926  0.712 1.206  -0.094 0.186 0.613 0910  0.633 1.310
Sl 0.148  0.138 0.282 1159  0.885 1.519 0.343  0.210 0.102 1.409 0934 2.126
SIRI -0.119  0.134 0.375 0.888  0.682 1155  -0.337  0.255 0.188 0.714  0.433 1.178

Cox Regression analysis was used and p < 0.05 considered significant. Cl: confidence interval; SE: standard error; DFS: disease-free survival; OS: overall survival; MLR: monocyte/
lymphocyte ratio; NLR: neutrophil/lymphocyte ratio; PIV: pan-immune-inflammation-value; PLR: platelet/lymphocyte ratio; SII: systemic immune-inflammation index; SIRI: systemic

inflammation response index; OR: odds radio.

indices could be used in univariate and multivariate
calculations for OS and DFS follow-up. It was deter-
mined that each index could not be used in the follow-
up of OS and DFS in the analyses performed alone
or in combination (p > 0.05). Detailed data are given
in table 4.

The low and high groups created in NLR, PLR,
MLR, NLR/PLR, SlI, SIRI, and PIV indices separately
in pCR and non-pCR groups were evaluated in terms
of OS, and DFS evaluation. However, no significant
discrimination was found in the mentioned indices (p
> 0.05). Detailed representation is available in figu-
ras 1 and 2.

Discussion

Our study evaluated NLR, PLR, MLR, NLR/PLR, SlI,
SIRI, and PIV indices regarding pCR, DFS, and OS in
breast cancer patients receiving NAC. In our study,
these indices failed to predict pCR, DFS and OS. This
finding is critical because our study underlines that
the parameters mentioned above are still contradic-
tory in deciding NAC in clinical use. As far as we can
see, none of the publications on this subject have
analyzed both pCR and prognosis together using the
above-mentioned indices simultaneously.

As a result of tumor-induced changes in the immune
system, inflammatory immune cells in the peripheral
blood may be affected’?. Lymphocytes in peripheral
blood are related to adaptive immunity. In addition,

lymphocytes may show anti-tumoral activity by inhibit-
ing tumor growth and progression. Platelets play an
essential role in the development and spread of can-
cer and in regulating inflammation. Neutrophils have
a central role in the systemic inflammatory response
and immunity. Neutrophils can also initiate metastasis
in breast cancer by secreting immunosuppressive
mediators and angiogenetic factors. Monocytes are
also associated with tumor angiogenesis and metas-
tasis®™. Theoretically, it can be said that each of the
mentioned indices or their combinations may be
related to pCR, DFS, and OS in breast cancer patients.
In the literature, an increasing number of publications
have examined the relationship between these indices
and breast cancer patients who will receive NAC.
Among these indices, NLR and PLR indices have
been analyzed most frequently for this purpose. How-
ever, studies have shown that NLR and PLR have
conflicting results in predicting pCR, DFS and OS in
breast cancer patients receiving NAC*®. With the idea
that more combined indices may be better predictors,
Graziano et al.® compared NLR and PLR values with
NLR/PLR combination. This study found that NLR and
PLR alone could not predict pCR, whereas there was
a significant relationship between NLR/PLR combina-
tion and pCR. In two other studies in the literature, it
was shown that NLR and PLR values were better in
indicating pCR when evaluated in combination rather
than when used alone®'. In these three studies,
NLR/PLR combination was found to be significant in
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Figure 1. Comparison of low and high overall survival times in rates and indices in pathologic complete response (pCR) and non-pCR groups.
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Figure 2. Comparison of low and high disease-free survival times in rates and indices in pathologic complete response (pCR) and non-pCR
groups.
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evaluating pCR in contrast to our study. Among these
three studies, only Kim et al.® analyzed the relation-
ship between prognosis and NLR/PLR combination
and found a significant relationship in contrast to our
study. However, there is a significant methodological
difference between the study of Kim et al.® and our
study regarding pCR evaluation, as we will mention
later. In addition, there are not enough publications on
NLR/PLR index in the literature yet. As far as we can
see, our article is the first study in the English litera-
ture showing that the NLR/PLR combination fails to
predict pCR and prognosis.

One of the other combined parameters is SIRI. In
SIRI calculation, monocytes are included in the cal-
culation in addition to NLR. First, Dong et al.”® ana-
lyzed the relationship between SIRI, and pCR.
According to this study, SIRI showed pCR to NAC
better than other indices (lymphocyte monocyte ratio,
absolute lymphocyte count, and NLR). However, this
study did not analyze DFS and OS. In the study of
Chen et al.”®, SIRI was significant in determining OS
and DFS in breast cancer patients receiving NAC.
However, no significant difference was found in terms
of pCR, similar to our study.

In Sll, another combined parameter, platelets, which
have an essential role in the development and spread
of breast cancer, are included in the calculation in
addition to NLR. In the study of Yang et al.'®, a signifi-
cant correlation was found between NLR, PLR, SlI,
and pCR. In contrast, in another study of Chen et al.”,
no significant correlation was found between Sll and
pCR as in our study. However, Chen et al.”” found that
patients with low Sl values had longer DFS and OS
rates.

Compared with individual blood cell parameters,
combined indices may more comprehensively identify
multiple components of antitumor immunity, each of
which may reflect and regulate different aspects
of antitumor immunity. For this purpose, in the study
of Sahin et al.”, the PIV index, which includes all the
parameters mentioned above (neutrophils, platelets,
monocytes, and lymphocytes), was used. Indeed,
supporting the theoretical knowledge, NLR, PLR,
MLR, and PIV successfully showed pCR in univariate
analysis. In contrast, only PIV, a more complex marker,
maintained its statistical value in multivariate analysis.
Furthermore, PIV was found to have a prognostic
effect on survival. This is important because it is the
first study in the literature to examine the relationship
between PIV value and response to NAC and survival
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in breast cancer. However, contrary to this study, we
could not reach similar results in our study.

When considered together with our study, many fac-
tors can be counted to explain the contradictory
results of those mentioned above simple and complex
indices on pCR and prognosis in breast cancer
patients receiving NAC. Many factors can easily affect
inflammatory markers (lymphocytes, neutrophils,
platelets, and monocytes). For example, many factors
can easily affect inflammatory events, including con-
nective tissue diseases, medications used, bacterial
or viral diseases, nutritional status, severe stress, and
severe exercise®. In addition, breast cancers have the
least immunogenic type compared to other cancer
types?. In addition, TILs are less common in HR+ posi-
tive breast cancers compared to HR- breast can-
cers®. In other words, anticancer immunity is not
dominant in hormone receptor-positive breast can-
cers. Therefore, it is thought that absolute lymph
count is not a good predictor in HR+ breast cancers
compared to HR- breast cancers'. Lymphocyte count
is included in the denominator of calculations in all
indices we investigated and, therefore, affects all cal-
culations. Finally, it is thought that lymphocytic infiltra-
tion in the tumor microenvironment is not sufficiently
reflected in peripheral blood cells?. All the factors
mentioned above give us a clue to explain the conflict-
ing data on these indices.

One of the reasons for the conflicting reports on
these indices is the methodological difference between
studies. There are differences in the definition of pCR
in the literature. Miller-Payne (MP) classification was
used in some publications. In this classification, unlike
the RCB classification, the axilla is not evaluated, and
only the response in the breast is considered. In other
words, a patient with a complete response to the
tumor in the breast is considered to have a complete
response even if tumors are detected in the LNs. In
addition, in some of the studies using the MP classi-
fication, both MP 4 (> 90% response to NAC) and MP
5 (no tumor cells) were included in the group of
patients who responded to NAC. However, it is known
that the survival time of patients with pCR is higher
than those with residual cancer?'. For example, in the
studies of Kim et al.® evaluating NLR/PLR combination
and in two separate studies of Chen et al. evaluating
SIRI" and Sl clinical response was evaluated as
MP 4-5. In contrast to these studies, RCB was used
in two other studies evaluating NLR/PLR combina-
tion®'4 SIRI by Dong et al.®®, NLR, PLR, and Sl by
Yang et al.'®, and PIV index by Sahin et al.”. This
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confusion in the evaluation of pathological response
may have caused contradictions in the correct evalu-
ation of the indices. However, to use a standard cri-
terion in the literature and make comparisons, it would
be more accurate to use RCB when investigating pCR
as in our study?.

Although there are publications examining the rela-
tionship of these indices with pCR and prognosis,
there are very few comments on how their clinical use
will be in routine practice. Therefore, we would like to
discuss a topic that has not been emphasized in the
literature. In the recently updated NCCN guidelines,
patients with clinically node negative or clinically non-
palpable lymph but with up to two positive LNs by
imaging or biopsy may undergo SLNB if NAC was not
performed. However, in breast cancer patients who
receive NAC, AD is performed if there is a clinically
positive LN after NAC or a positive sentinel LN (micro
or macrometastasis)®. In this case, in patients with low
axillary LN metastasis in whom NAC is not considered
(especially in HR+, HER2- tumors), giving NAC by
relying on the indices listed above may lead to some
problems. The most important of these problems will
arise if the patient’s axilla does not respond fully to
NAC. A patient with a low axillary tumor burden who
would not usually be given NAC can typically be satis-
fied with SLNB. In contrast, AD will be necessary in
the patient receiving NAC, even if micrometastases
are found on SLNB. In this case, overtreatment will
be applied to the patient’s axilla. In addition, since the
methods used to reduce false negativity during SLNB
application in the patient receiving NAC are techni-
cally more complex, we argue that the decision of
NAC in patients with breast cancer should not be
based on the mentioned indices.

Our study has limitations: a small number of patients,
single-center experience, and retrospective nature.

Conclusion

Our study did not find a significant relationship
between NLR, PLR, MLR, NLR/PLR, SlI, SIRI, and
PIV indices and pCR, DFS, and OS in breast cancer
patients who received NAC. In our opinion, the deci-
sion to apply NAC to the patient should still be made
according to the molecular subtypes of the breast
tumor. It should continue to be discussed in patient-
based multidisciplinary sessions. In addition, although
no correlation was found between the indices men-
tioned in our study and pCR, DFS, and OS, it would

be helpful to continue studies on this subject consider-
ing the advantages of these indices, such as easy
calculation and obtaining them from blood samples in
routine practice.
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