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Is the platelet-lymphocyte ratio a useful tool for predicting
sentinel lymph node metastasis in breast cancer patients receiving
neoadjuvant therapy?

Neoadjuvan tedavi alan meme kanserli hastalarda trombosit-lenfosit
oraninin sentinel lenf nodu metastazi tahmininde yeri var midir?
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ABSTRACT

Aim: Breast cancer is one of the cancers with the highest morbidity and mortality in women. Surgical excision of axillary
lymph nodes facilitates staging and provides regional control in those with axillary metastases. Although SLNB is routinely
performed in the management of patients with cNO disease who underwent primary surgery, it is controversial when to
perform SLNB in patients receiving neoadjuvant chemotherapy. In our study, we evaluated the success of the platelet/
lymphocyte ratio before and after neoadjuvant therapy in predicting sentinel lymph node metastases in breast cancer
patients receiving neoadjuvant therapy.

Materials and Methods: Patients who received neoadjuvant chemotherapy for locally advanced breast cancer in our clinic
were evaluated. Among these patients, patients with histopathologically proven axilla metastases but no pathological
lymph nodes in clinical examination and imaging methods after neoadjuvant therapy were evaluated.

Results: An average of 3.81 lymph node excisions were performed for sentinel lymph node sampling. We studied the
PLR cut-off value with Roc-curve analysis. We found the cut-off value of 138.88 with a standard error of 0.061 (p=0.001).
Patients with high PLR are more likely to have sentinel lymph node metastases than patients with low PLR (OR= 1.013,
95%Cl: 1.005-1.021, p=0.002). We also found a significant positive correlation between PLR and the number of metastatic
sentinel lymph nodes (p=0.005). Each unit increase in PLR can cause an increase of 0.004 units in the number of metastatic
sentinel lymph nodes.

Conclusion: In patients receiving neoadjuvant chemotherapy, PLR plays an important role in predicting sentinel lymph
node metastasis as a practical, simple, and inexpensive hematological indicator and may facilitate the selection of an
appropriate treatment plan before surgery.
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Amag: Meme kanseri kadinlarda yiiksek morbidite ve mortaliteye sahip kanserlerden biridir. Aksiller lenf nodlarinin
cerrahi olarak ¢ikariimasi, aksiller metastazi olanlar hastalarda evrelemeyi kolaylastirir ve lokal kontrol saglar. Primer cerrahi
uygulanan cNO hastaligi olan hastalarin ydnetiminde SLNB rutin olarak uygulansa da neoadjuvan kemoterapi alan hastalarda
SLNB'nin ne zaman uygulanacagi tartismalidir. Calismamizda neoadjuvan tedavi alan meme kanserli hastalarda neoadjuvan
tedavi Oncesi ve sonrasi trombosit/lenfosit oraninin sentinel lenf nodu metastazlarini 5ngérmedeki basarisini degerlendirdik.

Gereg ve Yontemler: Klinigimizde lokal ileri evre meme kanseri nedeniyle neoadjuvan kemoterapi alan hastalar
degerlendirildi. Bu hastalardan neoadjuvan tedavi sonrasi klinik muayene ve goriintiileme yontemlerinde patolojik lenf
nodu saptanmayan ancak 6ncesinde histopatolojik olarak aksilla metastazi saptanan hastalar degerlendirildi.

Bulgular: Sentinel lenf nodu 6rneklemesi icin ortalama 3.81 lenf nodu eksizyonu yapildi. Roc-egrisi analizi ile PLR esik
degerini inceledik. 0.061 (p=0.001) standart hata ile cut-off degerini 138.88 bulduk. Yiiksek PLR'si olan hastalarda, disuk
PLR'si olan hastalara gore sentinel lenf nodu metastazi olmasi daha olasidir (OR= 1.013, %95 Cl: 1.005-1.021, p=0.002).
Ayrica PLR ile metastatik sentinel lenf nodu sayisi arasinda da anlamli bir pozitif korelasyon bulduk (p=0,005). PLR'deki her
birim artis, metastatik sentinel lenf digimlerinin sayisinda 0,004 birimlik bir artisa neden olabilir.

Sonug: Neoadjuvan kemoterapi alan hastalarda PLR pratik, basit ve ucuz bir hematolojik gosterge olarak sentinel lenf

Introduction

Breast cancer is one of the cancers with the highest morbidity
and mortality in women [1]. Most patients have locally
advanced disease and a poor prognosis at the time of
diagnosis. The condition of the axillary lymph nodes is one
of the most important prognostic factors. Surgical removal of
axillary lymph nodes facilitates staging and provides regional
control in those with axillary metastases. However, in clinically
node-negative (cNO) patients, axillary dissection was replaced
by sentinel lymph node biopsy (SLNB), and the rate of sentinel
lymph node detection increased to 91-100% with clinical
experience [2,3]. In randomized studies, it has been shown
that false negative rates in women with cNO disease are
below 10% [4]. Although SLNB is routinely performed in the
management of patients with cNO disease who underwent
primary surgery, it is controversial when to perform SLNB in
patients receiving neoadjuvant chemotherapy (NACT). In our
clinic, we apply SLNB in patients whose axillary lymph node
involvement disappeared after neoadjuvant therapy.

Chronic inflammation has an important role in the
carcinogenesis process. Chronic inflammation is known to
promote the proliferation of malignant cells, angiogenesis,
and thus metastasis [5]. Platelets stimulate tumor growth
by releasing growth factors such as platelet-derived growth
factors and transforming growth factor-@3 [6-10]. Lymphocytes,
on the other hand, suppress the progression of cancer as a
part of the host immune response [11]. Based on this idea,
many studies have been conducted recently investigating the
relationship between inflammatory and hematological blood
parameters and cancer prognosis.

nodu metastazini 5ngérmede dnemli bir rol oynar ve cerrahi 6ncesi uygun tedavi planinin secimini kolaylastirabilir.

Anahtar Kelimeler: Sentinel lenf nodu, Meme kanseri, inflamatuar parametreler

In our study, we evaluated the success of the platelet/
lymphocyte ratio after neoadjuvant therapy in predicting
sentinel lymph node metastases in breast cancer patients
receiving neoadjuvant therapy.

Materials and Methods
Study Population and Design

Patients who were operated on with the diagnosis of breast
cancer in our clinic between 2018 and 2021 were investigated
retrospectively. Regardless of tumor size, patients with T4a on
preoperative imaging and T4b on physical examination were
evaluated. Patients who received neoadjuvant chemotherapy
for locally advanced breast cancer in our clinic were evaluated.
Among these patients, 76 patients with histopathologically
proven axilla metastases but no pathological lymph nodes in
clinical examination and imaging after neoadjuvant therapy were
selected for the study protocol. Nine patients with hematological
and rheumatological diseases, who also received a blood
transfusion before the operation, were excluded from the study
because they could give erroneous results in the parameters of
inflammation. A total of 67 patients were included in the study.
Demographic and clinical data were obtained by examining
patient files retrospectively. In the evaluation of hematological
parameters, routine blood tests performed while preparing the
patients for the operation were taken into account. Platelet and
lymphocyte values were found from the hemogram panel and
platelet/lymphocyte ratios (PLR) were calculated. The success
of this ratio in predicting metastatic sentinel lymph nodes and
its relationship with the number of metastatic lymph nodes
were investigated. All lymph nodes with radioactive uptake by
gamma probe and stained with methylene blue were included
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in the sentinel lymph node detection. Secondly, it was aimed
to find a cut-off value for the PLR. The relationship of this value
with metastatic sentinel lymph node, number of lymph node
metastases, pathological tissue diagnosis, tumor localization,
tumor size, and histopathological parameters were examined. It
was investigated whether the PLR cut-off value could be a test
with high sensitivity and specificity in the detection of metastatic
sentinel lymph nodes after neoadjuvant therapy. Approval for the
study was obtained from the ethics committee of our hospital.

Statistical analysis

SPSS v22.0 was used in our study. Pearson chi-square and
Fischer exact were used in the analysis of categorical data
since it was a two-group study. Student T was used for scaled
parametric data and Mann Whitney U was used for scaled
non-parametric data. Pearson test was used in correlation
analysis and the linear regression test was used in regression
analysis. The cut-off value was found by ROC curve analysis.
The statistical significance level was taken as 0.05.

Results

We retrospectively evaluated 67 patients in total. All of the
patients in our study were female. 33 of the patients are in the
premenopausal period and the mean age is 48.84 (range 34-
71). When the primary tissue diagnoses were examined, 60
patients were non-special type (NST), 6 patients were invasive
ductal carcinoma (IDC), and 1 patient was tubular carcinoma.
While the tumor was located in the upper outer quadrant in 25
patients, the tumor was located in the central quadrant in 21
patients, in the lower outer quadrant in 12 patients, the upper
inner quadrant in 4 patients, and the lower inner quadrant in 5
patients. For sentinel lymph node sampling, an average of 3.81
(range 1-10) lymph node excisions were performed. In 33 of the
patients, sentinel lymph node metastases were positive and the
mean metastatic sentinel lymph node count was 0.79 (range
0-5). The mean platelet count was 313.35x109/L, lymphocyte
2.08x109/L, and the mean platelet/lymphocyte 169.69x109/L.
The demographic and clinical data of the patients included in the
study are shown in Table 1 in detail. Since our study investigated
the success of the platelet/lymphocyte ratio calculated after
neoadjuvant treatment in locally advanced breast cancer
patients in predicting metastatic sentinel lymph nodes, we first
tested the platelet/lymphocyte ratios (PLR) for distribution and
homogeneity. We evaluated the metastatic sentinel lymph node
relationship of PLR, which was not successful in distribution and
homogeneity tests, with a non-parametric test. According to the
Mann-Whitney U test, the median PLR value of patients with
metastatic sentinel lymph nodes was 181.02, and the median
PLR value of patients without metastasis in the sentinel lymph
node was 119.52 (p=0.001). After this difference was statistically
significant, we studied the PLR cut-off value for the metastatic
sentinel lymph node with Roc-curve analysis. We found the cut-
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off value of 138.88 with a standard error of 0.061 (p=0.001) (Figure
1). First, we divided the patients into two groups according to the
cut-off result we found. The first group consists of patients with
PLR below 138.88, and the second group consists of patients
with PLR above 138.88.The distribution of the patients according
to the groups is homogeneous. The first group consists of 34
patients, the second group consists of 33 patients. The mean
age of the patients in the first group was 49.79, and the second
group was 47.85. There is a statistically significant difference
in the distribution of the groups according to the platelet and
lymphocyte counts. The mean lymphocyte in the first group
was 2.55+0.67x109/L and in the second group, it was 1.60+0.38
(p<0.001). The median PLR of the first group was 105.53, and the
median the PLR of the second group was 236.66 (p<0.001). There
was no statistically significant difference in the distribution of
both groups according to cancer diagnoses, tumor localization,
lymphovascular invasion (LVI) perineural invasion (PNI) status,
tumor size, and the number of lymph nodes removed for sentinel
lymph node sampling (Table 2).We found no significant difference
in the distribution of PLR cut-off groups according to metastatic
sentinel lymph node status and metastatic sentinel lymph node
number (p=0.179 and p=0.372, respectively). However, we found
a significant relationship between PLR and the probability of
metastasis in the sentinel lymph node. Accordingly, patients with
high PLR have a higher probability of metastasis in the sentinel
lymph node than patients with low PLR (OR=1.013, 95%Cl: 1.005-
1.021, p=0.002) (Table 3). We also found a significant positive
correlation between PLR and the number of metastatic sentinel
lymph nodes (p=0.005). We also confirmed this relationship with
the regression test. According to our analysis, each unit increase
in PLR can cause an increase of 0.004 units in the number of
metastatic sentinel lymph nodes (Table 4).
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Figure 1.ROC curve analysis of Platelet-lymphocyte ratio(PLR) for Metastatic
Sentinel Lymph Node status in neoadjuvant breast cancer patients
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Discussion

In many studies, it has been suggested that neutrophils,
lymphocytes, leukocytes, and PLR are important biomarkers
that can predict carcinogenesis and metastases [12-14].
Based on this idea, the prognostic significance of PLR has
been investigated in many cancer types [15]. It has been
stated that increased systemic inflammatory markers such
as neutrophil/lymphocyte (NLR) and PLR are associated with
poor prognosis in metastatic breast cancer [16]. Although
there are many studies on the prognostic importance of PLR
in breast cancer, there are limited studies on the relationship
between sentinel lymph node metastasis and PLR [17]. To our
knowledge, there is no study in the literature examining the
relationship between PLR and sentinel lymph node metastasis
in breast cancer patients who received neoadjuvant therapy.
In our study, we examined the relationship between PLR
and sentinel lymph node metastasis in patients with locally
advanced breast cancer. We retrospectively calculated the
PLR of 67 breast cancer patients after NACT. We observed that
high PLR was associated with sentinel lymph node metastasis
after neoadjuvant chemotherapy in advanced breast cancer
patients. NACT is an effective treatment for locally advanced
breast cancer and is increasingly being used [18]. The
advantages of NACT include reducing the pathological stage
and enabling potential breast-conserving treatment. The high
morbidity of axillary dissection has raised SLNB in patients
returning to CNO after NACT. There are debates about the
ideal approach for these patients, and data on the oncological
safety of SLNB alone are insufficient [19]. Results from single-
center studies show that SLNB is safe and local recurrences are
rare for this subset of patients [20]. Current recommendations
in leading breast cancer guidelines for this patient group are
based on weak scientific evidence. However, some surgeons
do not support SLNB by citing a lack of data [25]. The
ACOSOG-Z1071, SENTINA, and SN-FNAC trials are large-scale
studies investigating the safety of SLNB in patients who are
cN+ and return to cNO after NACT [21,22,24]. In these studies,
false negative rates of SLNB are generally over 10%. These
rates can be improved by marking the biopsied lymph nodes
and using methods such as the double mapping technique
[26]. To increase the reliability of SLNB in our clinic, we mark
the lymph nodes on a biopsy and use a double-mapping
method. Removal of a minimum of two or three lymph nodes
in sentinel lymph node dissection can reduce false negative
rates below 10% [21,22,24,26]. With this in mind, we are
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making an effort to produce more SLNs (mean number 3.81).
The feasibility of sentinel lymph node surgery after NACHT in
patients with cN+ can be determined by clinical examination
and ultrasound [22,26]. Based on the results of our study,
we think that if PLR is high in these patients, more attention
should be paid and combined imaging studies should be
performed to evaluate the axilla if necessary. The ACOSOG
Z0011 study suggested that ALND may not be performed in
patients with breast cancer who meet the criteria of the Z0011
study with 1 or 2 sentinel lymph nodes positive [27]. The IBCSG
23-01 study suggested that ALND may not be performed in
patients with one or more SLN micrometastases [28]. Since
axillary metastases may be limited to SLN in all patients with
positive SLN, studies have focused on investigating the non-
SLN metastasis prediction model of SLN-positive patients [29].
We think that more care should be taken during SLN or ALND
in patients with high PLR, and more lymph nodes should be

removed if necessary.

The main limitations of our study are that it is retrospective,
single-centered, and has a low number of patients. In
addition, the neoadjuvant chemotherapeutic regimens used
in the patients included in the study are not homogeneous.
However, the validity of the PLR cut-off value we found should
be supported by prospective studies with a large sample size.
We think that this study is valuable because it is the first study
in the literature to question the relationship between PLR and
sentinel lymph node metastasis in breast cancer patients who
have undergone neoadjuvant treatment.

Conclusion
In summary, PLR plays an important role in predicting sentinel

lymph node metastasis as a practical, simple, and inexpensive

hematological indicator in patients receiving neoadjuvant

chemotherapy for locally advanced breast cancerand may facilitate
the selection of an appropriate treatment plan before surgery.
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