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Abstract: Breast carcinoma is one of the most malignant tumors, severely influencing the
physical and mental health of people. The latest epidemiological and clinical studies have
found that breast tumor and inflammation are determinate relationships with each other.
Inflammation is an essential component of the tumor microenvironment, and the change of
inflammatory cells might influence tumor progression, such as neoplastic cell proliferation,
migration, invasion, the collapse of antitumor immunity, metastasis and so forth. Peripheral
blood tests at the time of diagnosis and treatment can reflect inflammatory conditions within
the neoplasm. Evaluation of peripheral blood parameters including white blood cell, neu-
trophil, lymphocyte, monocyte, platelet counts, as well as neutrophil-to-lymphocyte ratio
(NLR), derived neutrophil-to-lymphocyte ratio (d-NLR) (neutrophil count divided by the
result of white blood cell count minus neutrophil count), platelet-to-lymphocyte ratio (PLR)
and lymphocyte-to-monocyte ratio (LMR), which are indicators of systematic inflammatory
response, have been widely proposed as prognostic factors for many malignancies. To
intensively study the relationship between the common markers in peripheral blood and
the treatment or prognosis of breast cancer will have critical clinical significance and
application prospect, and can provide useful information for the clinicians. Herein, we
review the research progress in the prognostic role of the peripheral blood in breast cancer
to provide a new method for the treatment and prognosis of breast cancer.

Keywords: breast cancer, prognosis, neutrophil-to-lymphocyte ratio, NLR, platelet to
lymphocyte ratio, PLR, lymphocyte-to-monocyte ratio, LMR

Introduction

Worldwide, breast cancer is one of the most common female malignant tumors,
which seriously affects people’s quality of life and harms their health. It has become
a major public health problem in the current society.! There are about 1 million new
breast cancer patients every year in the world, and the age of onset tends to be
younger.” According to the National Cancer Center, the incidence of breast cancer
in developed coastal cities is increasing rapidly. It is expected that the incidence of
breast cancer in postmenopausal women in China will reach 100/100,000.° Studies
have shown that,** some immunological and histological indicators are closely
related to the prognosis of breast cancer, but obtaining these indicators is time-
consuming and laborious, and relatively expensive, greatly limiting its clinical
application. Recent epidemiological and clinical studies have found that inflamma-
tory responses are associated with breast tumors.®’ Inflammation constitutes part of
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the tumor microenvironment, and changes in inflammatory
cells affect tumor progression, including breast cancer cell
proliferation, invasion, decreased immunity, metastasis,
and so on.*” Tumor inflammatory response may be
a potential target for treating tumors. Examination of per-
ipheral blood, Ileukocytes, neutrophils, lymphocytes,
monocytes, platelets, and derived NLR (dNLR), PLR,
LMR, etc. can reflect the inflammatory state of many
malignant cells.'®"" It can be seen that these common
peripheral blood markers are related to the treatment and
prognosis of breast cancer patients, but the specific
mechanism of action is still unclear. At present, the diag-
nosis of breast cancer is based on the core needle aspira-
tion and pathological examination as the gold standard,
assisting B-ultrasound, mammography, breast magnetic
(MR)
Relatively speaking, the routine examination of peripheral

resonance and other imaging examinations.
blood is simple, operability, cheap, and better promotion.
Therefore, an in-depth study of the relationship between
common markers in peripheral blood and the treatment
and prognosis of breast cancer patients provides
a valuable reference for clinicians, which will have impor-
tant clinical significance and application prospects. This
article discusses the common markers in peripheral blood
in order to provide a new method for the treatment and

prognosis of breast cancer.

Common Hematological
Parameters in Peripheral Blood
White Blood Cells

There are five types of white blood cells, which are
neutrophils, eosinophils, basophils, lymphocytes and
monocytes. The increase or decrease in the total num-
ber is greatly affected by the number of neutrophils,
and lymphocytes also cause changes in the number of
white blood cells. At present, there are not many stu-
dies on white blood cells in breast cancer. Most studies
indicate that white blood cells are mainly changed by
changes in neutrophils and lymphocytes in peripheral
blood.'>"

An increase in the number of neutrophils can cause an
increase in the total number of white blood cells. Under
normal conditions, peripheral blood leukocytes and neu-
trophils are dynamically changing within 24 hrs, lower in
the morning and higher in the afternoon. Pregnancy or
childbirth, excessive exercise or labor, shower or full
meal, cold or hot can temporarily increase white blood

cells and neutrophils. In pathological conditions, neutro-
phils are elevated in acute infection, severe trauma, blood
cell destruction, hemorrhage, acute poisoning, malignant
tumors, etc. Neutrophils are reduced by Gram-negative
bacilli
Chemical factors such as damage and autoimmune dis-

infection, blood system diseases, biophysics.
eases are common. Studies have shown that tumor-
associated neutrophils can promote tumor development.'*
Xue et al found that preoperative neutrophil elevation,
patients with poor prognosis, short survival time.'> In Li
Sen’s study, they found that neutrophils enhance the
migration, invasiveness and epithelial-mesenchymal tran-
sition (EMT) of gastric cancer (GC) cells through IL-17a
(Figure 1A—C).'°

Under normal circumstances, lymphocytosis is more
common in children. When the baby is born, lymphocytes
account for 35%, granulocytes account for 65%; 4 to 6
days lymphocytes can reach 50%, which is roughly equal
to the number of granulocytes. And 4 to 6 years old, the
proportion of lymphocytes decreases, and the proportion
of granulocytes increased, close to the adult level. The
pathological increase of lymphocytes is common in infec-
tious diseases, acute and chronic lymphocytic leukemia,
lymphoma and transplant rejection. The pathological
reduction of lymphocytes is more common with radiation
damage, immunodeficiency diseases, and lack of c-ball.
Studies have shown that tumor-infiltrating lymphocyte
changes are associated with the prognosis of gastric
cancer.”

Under physiological conditions, mononuclear cells are
more common in infants and young children. Pathological
increases are more common in infections and blood dis-
eases than other illnesses. Huang JJ and other scholars
found that peripheral blood mononuclear cells can affect
the progression of malignant tumors and is a related factor
in tumorigenesis.'® Goto W and other scholars have found
that changes in monocytes and lymphocytes, the ratio of
lymphocytes to monocytes is an independent prognostic
factor for breast cancer and can affect the patient’s disease-
free survival time.'

C-Reactive Protein (CRP)

CRP is an acute phase protein with a highly sensitive
marker of inflammatory and tissue damage. CRP is elevated
in peripheral blood and is common in infections, tissue
damage, and acute and chronic inflammatory diseases. In
the peripheral blood of various tumor patients, CRP will
increase to varying degrees. The change of CRP in
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Figure |1 Neutrophils enhance the migration, invasiveness and EMT of GC cells through IL-17a. (A) The effect of neutrophils on the migration ability of GC cells (MKN45
and MKN74) was determined 24 h when IL-17a neutralizing antibody or IgG isotype control antibody was added to Transwell co-culture chamber. Magnifications: % 100. *P
<0.05; **P < 0.001. (B) The effect of neutrophils on the invasion ability of GC cells (MKN45 and MKN74) was determined 24 h when IL-17a neutralizing antibody or IgG
isotype control antibody was added to Transwell co-culture chamber. Magnifications: x 100. *, P < 0.05; **, P < 0.001. (C) Protein expression of E-cadherin, Vimentin, and
ZEBI in GC cells (MKN45 and MKN74) co-cultured with neutrophils was analyzed by Western blot when IL-17a neutralizing antibody or IgG isotype control antibody was
added to the Transwell co-culture system. Densitometric analysis of E-cadherin, Vimentin, and ZEBI expression was shown. *P <0.001.'® Epithelial to mesenchymal
transition (EMT) can contribute to gastric cancer (GC) progression and recurrence following therapy. The results indicated that neutrophils were widely distributed in
gastric tissues of patients with GC and were enriched predominantly at the invasion margin, and was the independent predictor of poor disease-free survival (DFS) and
disease-specific survival (DSS). Moreover, IL-17a was produced at the highest levels in co-culture compared with that in TANs not undergoing co-culture, and the TANs
enhanced the migration, invasion and EMT of GC cells through the secretion of IL-17a. The conclusions prove that neutrophils correlate with tumor stage and predict poor
prognosis in GC. TANs produce IL-17a and the IL-17a-targeted therapy might be used to treat patients with GC. Reprinted from Li et al.'® Copyright © The Author(s).
2019. (This work was published and licensed by BioMed Central).
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peripheral blood has a certain relationship with the occur-
rence and progression of breast cancer.”’ As a non-specific
protein, CRP has many functions, and the detection method
is simple, which may play a certain role in predicting and

evaluating the survival of tumor patients.

Platelets

Thrombocytopenia is mainly seen in two cases, namely,
increased primary and increased reactivity. The primary
increase is more common in myeloproliferative diseases;
the increase in reactivity is more common in acute infection,
acute hemolysis and neoplastic diseases. Thrombocytopenia
is mainly seen in hematological diseases, splenomegaly, and
blood dilution. The occurrence of tumors is often accompa-
nied by an increase in platelets, which in turn leads to
disseminated intravascular coagulation, which causes tumor
metastasis, which is found in tumors such as gastric cancer,
colon cancer, lung cancer, kidney cancer, and prostate
cancer.”! Johnson et al found that platelets promote the dis-
tant metastasis of breast cancer by inducing IL-8 uptake by
tumor cells.”” Platelets can promote the development and
development of inflammatory reactions, which in turn stimu-
late the production of inflammatory factors. In Jiang L’
s research, their results showed that platelet released promote
breast cancer cell proliferation through PI3K/PKC signaling
(Figure 2A-D).”

D-Dimer and Plasma Fibrin Degradation
Products (FDPs)

Positive D-dimer is more common in pulmonary throm-
boembolism and deep vein thrombosis. The positive or
increased FDPs are mainly seen in primary fibrinolysis
and secondary fibrinolysis. However, secondary fibrino-
lysis is caused by diffuse intravascular coagulation,
malignant tumors, pulmonary thromboembolism, organ
transplant rejection, blood system diseases, and thrombo-
lytic therapy. Studies have shown that the level of
D-dimer is related to the occurrence of breast cancer, is
an independent factor in the prognosis of breast cancer,
and is associated with distant metastasis of breast
cancer.”* Levitan and other scholars have pointed out
that thromboembolism in cancer patients is 6 times that
of normal people. Thromboembolism can lead to hyper-
coagulability of blood, damage to blood vessels and slow
blood flow.”

Correlation Ratio of Common
Hematological Parameters in
Peripheral Blood

A single peripheral hematological parameter has certain
research value for the prognosis of breast cancer patients.
In recent years, more and more studies have begun to pay
attention to the study of the correlation ratio of different
hematological parameters, in order to further understand
its relationship with breast cancer prognosis. Tumor cells
release a variety of inflammatory substances, causing cell
damage, DNA mutations, affecting the changes of the
tumor microenvironment, thereby enhancing the prolifera-
tion and invasion ability of tumor cells. In the cellular
microenvironment, the interaction of different inflamma-
tory cells and extracellular matrix can also affect tumor-

igenesis and development.

Neutrophil-to-Lymphocyte Ratio (NLR)
In clinical first-line treatment, peripheral blood neutrophil
levels can be used to respond to systemic inflammatory
responses. Lymphocytes are an important component of
tumor-specific immune responses and play a role in
immune surveillance and killing of tumor cells. Most
studies have shown that preoperative high NLR ratio sug-
gests a poor prognosis in breast cancer patients, and can be
used as an independent factor in the prognosis of breast
cancer. The mechanism of elevated NLR can be explained
by the relative decrease of lymphocytes and the relative
increase of neutrophils, which causes the balance of cell
microenvironment to be broken, and the inflammatory
reaction occurs and develops toward the tumor, which
leads to poor prognosis. Elyasinia and other scholars
have shown that NLR is associated with TNM staging of
breast cancer and has a certain reference value for the
prognosis of breast cancer, while the high NLR value
indicates poor prognosis.”® A meta-analysis study showed
that NLR is associated with the prognosis of breast cancer,
with higher values, shorter survival time for disease-free
survival (DFS) and overall survival (OS), and a poorer
prognosis.?” The high NLR value may be related to the
number of lymph node metastasis and metastasis, and the
incidence of lymph node metastasis is 1.7 times higher
than that of normal people.”® Recent published studies on
the correlation between neutrophil-to-lymphocyte ratio
and breast cancer are listed in Table 1.°7*
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Figure 2 Platelet releasates enhance cell proliferation without affecting apoptosis of breast cancer cells. Breast cancer cell lines MCF-7 and MDA-MB-23| were treated with
or without 10% (final concentration) of PARI-PR or PAR4-PR under a serum-free culture condition. (A) Cell proliferation rate was detected at indicated time points using
a CCK assay. The fold increases of OD values, proportional to the increase of cell numbers, were referred to those at time 0. Data are presented as mean + SEM from at
least five independent experiments. #P<0.05, TP<0.001 vs control at corresponding time points. (B) CFSE fluorescence intensities of breast cancer cells were determined by
flow cytometry after MCF-7 and MDA-MB-231 cells were cultured without (control; black solid lines) or with PARI-PR (blue dash lines) or PAR4-PR (red dot lines) for 96 h.
(C) Quantification of CFSE dilution. *P<0.05 vs control. (D) The MCF-7 and MDA-MB-231 cells were stained with FITC-conjugated Annexin V and PE-conjugated Pl after
72 h of culture, and were examined using the Beckman Coulter F500 flow cytometer. Percentages of total apoptotic cells, that is, all Annexin-V-positive cells, were plotted.
Images in (B and D) are the representatives from three independent experiments.? A full color version of this figure is available at the British Journal of Cancer journal online.
Selective platelet release of pro- or anti-angiogenic factors distinctly regulated angiogenesis. The results indicated that the PARI-PR and PAR4-PR supplementation similarly
enhanced cell proliferation of MCF-7 and MDA-MB-23| breast cancer cells, and the VEGF receptor blockade abolished PARI-PR/PAR4-PR-enhanced cancer cell
proliferation. Moreover, the Src and ERK inhibition diminished, and PI3K and PKC blockade abolished platelet releasate-enhanced cancer cell proliferation. The PARI-PR
enhanced tumour growth and angiogenesis more markedly than PAR4-PR. The conclusions prove that platelet releasate increases breast cancer cell proliferation through
VEGF-integrin cooperative signaling, and proangiogenic factor-rich platelet releasate enhances cancer cell-induced angiogenesis more markedly. Reprinted from Jiang et al.”?
Copyright © The Author(s). 2019. (This work was published and licensed by British Journal of Cancer.)
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1) Pretreatment dNLR is an independent
factor of prognosis for TNBC patients.

2) Pretreatment dNLR allows clinical doctors
to improve outcomes of patients with high
dNLR by treating with aggressive therapy,
such as high-dose adjuvant chemotherapy and

radiotherapy.

1) This preliminary evidence is in accordance

with the concept of immune surveillance.

2) An “immune phenotype” provides relevant

prognostic information in early-stage BC

patients and could be useful in the decision-

making process.

To investigate the significance of dNLR in
predicting the prognosis of patients with
surgical (nonmetastatic) TNBC.

To look for prognostic immune markers, and

analyze PB cells, including innate and adaptive

populations and NK cell phenotype from early-

stage BC patients and to investigate their

correlation with clinical outcomes.
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Lymphocyte-to-Monocyte Ratio (LMR)/
Monocyte-to-Lymphocyte Ratio (MLR)
Both monocytes and neutrophils are differentiated from gran-
ulocyte-mononuclear progenitor cells, which have a similar
effect on the development of inflammation. Monocytes can
produce a variety of inflammatory mediators, such as vascu-
lar endothelial growth factor, epidermal growth factor, and
tumor necrosis factor, through macrophages, thereby promot-
ing tumor cell growth and angiogenesis.*> Marin Hernandez
C and other scholars have pointed out that preoperative LMR
is associated with the prognosis of breast cancer in breast
cancer patients receiving neoadjuvant chemotherapy. The
higher the value, the longer the survival time and the better
prognosis.*® Hu RJ and other scholars have pointed out that
preoperative LMR is associated with DFS and OS in breast
cancer patients and can be used as a reference index for breast
cancer prognosis. The higher the value, the better the
prognosis.®” Recently published studies on the correlation
between monocyte-to-lymphocyte  ratio/lymphocyte-to-

. . : 19,38-42
monocyte ratio and breast cancer are listed in Table 2.

Platelet-to-Lymphocyte Ratio (PLR)

Tumor development is often accompanied by thrombocy-
tosis, and platelets themselves can also affect tumorigen-
esis and development. Most of the blood of patients with
tumors is hypercoagulable, and high PLR usually indicates
that the prognosis of patients with cancer is not good.
According to scholars such as Chen L, PLR is an effective
predictor of gastric cancer patients receiving neoadjuvant
chemotherapy.*® Vernieri C and other studies have pointed
out that PLR is a predictor of triple-negative breast cancer
after receiving neoadjuvant chemotherapy, and it is also
a valid reference for patients to benefit from it.** Yersal O
and other scholars have pointed out that PLR is positively
correlated with lymph node-positive metastasis rate, and
the higher the value, the higher the positive rate of lymph
node metastasis.*> Recently published studies on the cor-
relation between platelet-to-lymphocyte ratio and breast

cancer are listed in Table 3.#44650

Combined Application of Common
Hematological Parameters in
Peripheral Blood

NLR and LMR/MLR
Studies have shown that NLR and LMR can provide refer-
ence information for the prognosis of pancreatic cancer.
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1) LMR could be regarded as an
independent prognostic factor in luminal

2) The elevated LMR level also had
enhanced 5-fluorouracil sensitivity in luminal

breast cancer patients.
breast cancer patients.

1) Pretreatment LMR may be a predictive

factor for long-term survival in patients with

early-stage TNBC.

peripheral blood-based biomarkers and to determine the
optimal cut-off value suitable for luminal breast cancer

To identify the prognostic significance of various

To investigate the association between pretreatment

LMR, disease-free survival (DFS), and overall survival

(OS) in patients with early-stage (I to lll) triple-negative
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LMR was the benign predictor of luminal A and HER-2
overexpression; the WBC and NLR were the adverse pre-
dictors of TNBC. These peripheral blood parameters can
play an important role in the diagnosis and treatment of
patients with different molecular subtypes of BC.*® Losada
B and other scholars have found low PLR and longer DFS in
elderly breast cancer patients are in line with findings in
patients with a wider range of ages, and NLR contrast with
those of other studies, indicating a potential differential effect
in elderly patients.”' The application of NLR and LMR/MLR
in breast cancer has been reported to be rare. In C. Marin
Hernandez's study, he proved that High LMR and low NLR
could be considered as favourable prognostic factors in
breast cancer (BC) patients treated with nCT (Figure 3).>°

NLR and PLR

Graziano V and other scholars found that in patients with breast
cancer receiving neoadjuvant chemotherapy, combined with
NLR and PLR, low NLR and low PLR can improve the
sensitivity to chemotherapy, while high NLR and PLR have
no significant effect on chemotherapy and postoperative prog-
nosis was relatively poor.*® Kim HY and other scholars deter-
mined that the combination of NLR and PLR showed
improved prediction of NAC response, and revealed their
potential as screening tools, significant prognostic role in breast
cancer patients who receive neoadjuvant chemotherapy.” Sut
A and other scholars indicated that the neutrophil/lymphocyte
ratio (NLR), platelet/lymphocyte ratio (PLR), medium platelet
volume/lymphocyte ratio (MPVRL) are associated to the pro-
cess of inflammation in breast cancer patients, and these bio-
markers have important clinical implications.® In Xu et al
research, their study showed that the patients with lower pre-
treatment NLR (<2.05) or PLR (<159.01) will have higher ER-
positive expression, the patients with low NLR or low PLR
would have a higher rate of complete remission (CR) and
partial remission (PR) (Figure 4A-D).’

NLR, PLR, LMR/MLR and Other Joint

Applications

Losada et al pointed out that the combination of NLR, PLR,
LMR and NMR in the prognosis of breast cancer, PLR can be
used as an independent prognostic factor for breast cancer.
Patients with higher PLR values have shorter DFS survival
time and poorer prognosis.”’ Sun et al showed that hemato-
logical parameters of RDW, MPV, NLR, and PLR can be
used as an adjuvant tool for the diagnosis of BC, and the
value of MPV can reflect the Ki67 proliferation index before
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1) Both increased NLR and PLR are associated
2) NLR is independently correlated with OS

1) The preoperative PLR as an independent

prognostic marker for survival in breast cancer

primary end point CSS for all breast cancer

L o
s c
[0] <
9] g'—'
g 5
[} c O
%) 20 o
a @ 5
o T o
et O 5
5 <
: g 8
-4 46 >§
I 2 82
£ %) »w o
— = v o
[ o > o
s & g2
“
5 2 ¢ o
@ 3 a v
c 3 3 &
S g il 4 @8 » 8
a g o g o & a
c 9 g 3 8 z
£8Z3 52 8 £ 5
—~
2 A & 8] & a
)
U o S
L ¢ 3 R
g ® 5 “6m
C ~ o
~
< [}
:cu_lalc o ©
o ¥ a ¢ = [<S
cuuviTg 80
5_208'; e P
o E=E 3 ‘e 0
a &8 2 C c
'DELUD o o
2 &
o X o 0. w g
E T v Y u v
a 0 > o B =2
c o O < @» b0
5§ X 6§59 6 <
2 =< 2 35 c o
& 528 £ 8 W
@ o0 E & 2
LL>\OL S o
5 >< o a £
o 3 w Y e
_ccuSOCL_E:oﬁ.
v c § < O v g v
wuu:u_c o k=)
S L o o 0 g o 5
s g U 5 @9 o s > 2
b0 2 & 8 b 5 B
P EEET 9| 2FF
w S s 9 n L O
8 8 &5 65 ¢ 3 o
S8 =x8 22| ¢ 3y
::tntcu._c c o 98
= o 3 £ O = o ¢
o 2Z 2T o £ g
F o< v < F o o
[ [
2 =
- e
il [®)
ja} a3
o o
w w
[e] [e]
pu. pu.
Q Q
o< o<
)
'
c <
6 8 ¢
E BE B o 2 &
C 08 © U S O
s g &8 g g g
T ¢ c 5 8 O
A~
a 8
o O <
g By S
o < L
O = K aq —
]
I} c
g
O <
.
S o
- 5 >
S £ g 7
£ = @
wzg g
O o =
T ©°0 G c
o XV =)
g £ 3 =
s 8 9 Q2
= el o
€ § o o g
< < X > 0
0 <
o o
I3 I3
o
. , 2
« c =
o S 0 o
2 0 =
3 0 Y a4 un

surgery and identify patients with positive lymph node
metastasis.”* Wariss BR and other scholars studied that the
neutrophil-lymphocyte ratio (NLR), a derived neutrophil-to-
lymphocyte ratio (ANLR), absolute neutrophil count (ANC)
and platelet-to-lymphocyte ratio (PLR) are independent mar-
kers of prognosis in breast cancer.”> Combined with these
markers for a comprehensive assessment of breast cancer
prognosis, we found that high NLR and high PLR are adverse
prognostic factors for breast cancer patients, and postopera-
tive survival time will be shortened. In Sun et al's study, they
examined the roles of pretreatment systemic immune-
inflammation index (SII), established as neutrophil
x platelet/lymphocyte counts, in hormone receptor-
negative, human epidermal growth factor receptor 2+
(HER2+) breast cancer patients. Analyses showed that
HER2+ patients with high and low SII had median DFS of
15.1 and 31.5 months, respectively (P<0.001), while the
median DMFS in HER2+ patients with high SII was 18.4
months and in patients with low SII was 33.0 months
(P=0.001), and the median OS was 54.5 and 71.1 months
respectively in high and low SII patients, respectively
(P=0.002) (Figure 5A—C).’® Multivariate analysis had
revealed increased SII independently linked to poor DFS
(HR =1.46, 95% CI: 1.01-2.11, P=0.045), suggesting that
increased SII independently predicts poor survival for hor-
mone receptor-negative, HER2+ breast cancer patients.

Research Value and Limitations of
Common Hematological

Parameters in Peripheral Blood
Common hematological parameters in peripheral blood are
used to evaluate the prognosis of breast cancer patients.
They are simple, reproducible, etc., and can provide
a reference for hospitals at various levels, in line with
the current imbalance of medical resources in China.
However, current research on these indicators lack uni-
form research standards, and large-scale multi-center, large
sample imbalances are rare. At the same time, the specific
mechanism of action of these indicators and breast cancer
is still unclear, and further research is needed.

Conclusion and Perspectives

In summary, neutrophils, lymphocytes, NLR, LMR,
PLR and other indicators can provide valuable infor-
mation for the prognosis and diagnosis of breast can-
cer, especially lymph node metastasis and prognosis.
A peripheral blood test is a common clinical detection
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Figure 3 DFS and OS curves according to ratios.>® The comparison between the DFS of the groups classified by ratios revealed that those patients with both the
patients with higher LMR and the ones with lower NLR had a better prognosis. The comparison between the OS of the groups classified by ratios revealed that those
patients with low NLR had a better prognosis. Neoadjuvant chemotherapy in breast cancer is more and more standardized, and systemic inflammatory response is
associated with the tumors. The results indicated that patients with high LMR and low NLR were associated with a lower percentage of relapse, and NLR was
associated with a better survival. The conclusions prove that high LMR and low NLR can be considered as favourable prognostic factors in BC patients treated with
neoadjuvant chemotherapy.>® Reprinted by permission from Springer Nature. Marin Hernandez C, Pifiero Madrona A, Gil Vazquez P), Galindo Fernandez PJ, Ruiz
Merino G, Alonso Romero JL, Parrilla Paricio P. Usefulness of lymphocyte-to-monocyte, neutrophil-to-monocyte and neutrophil-to-lymphocyte ratios as prognostic
markers in breast cancer patients treated with neoadjuvant chemotherapy. Clin Transl Oncol. 2018; 20(4):476—483. Copyright © 2018, Clinical and Translational Oncology
Available from: https:/link.springer.com/journal/12094.
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Figure 4 The relationship between NLR, PLR and ER, PR. (A) A higher ER-positive proportion was observed primarily in those patients with lower NLR before treatment;
(B) A higher ER-positive proportion was observed primarily in those patients with lower PLR before treatment; (C) No statistical difference was found between the
NLRIow group and the NLRhigh group in the expression of PR; (D) The patients with lower PLR (PLR < 159.01) showed higher PR-positive expression when compared to
the patients with higher PLR.” Proinflammatory markers, including neutrophil/lymphocyte ratio and platelet/lymphocyte ratio, are associated with many aspects of different
malignancies. The results indicated that the proportion of ER-positive breast cancers before NAC was higher both in low NLR group and low PLR group. And the patients
with low pretreatment NLR or PLR had better responses to NAC than those with high NLR or PLR. The conclusions prove that the patients with low pretreatment NLR or
PLR had higher ER expression, and Pretreatment NLR and PLR may be important predictive indicators for neoadjuvant chemotherapy response in breast cancer patients.7
Reprinted by permission from Springer Nature. Xu J, Ni C, Ma C, Zhang L, Jing X, Li C, Liu Y, Qu X. Association of neutrophil/lymphocyte ratio and platelet/lymphocyte
ratio with ER and PR in breast cancer patients and their changes after neoadjuvant chemotherapy. Clin Transl Oncol. 2017;19(8): 989-996. Copyright © 2017, Clinical and
Translational Oncology. Available from: https:/link.springer.com/journal/12094.
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Figure 5 (A) Disease-free survival rates of 155 patients with hormone receptor-negative, HER2+ breast cancer according to low and high SlI; (B) Distant metastasis-free
survival rates of 155 patients with hormone receptor-negative, HER2+ breast cancer according to low and high SlI; (C) Overall survival rates of 155 patients with hormone
receptor-negative, HER2+ breast cancer according to low and high Sll. The pretreatment systemic immune-inflammation index (Sll) in hormone receptor-negative, human
epidermal growth factor receptor 2+ (HER2+) breast cancer patients was used to predict the survival. The results showed that HER2+ patients with high and low SII had
median DFS of 15.1 and 31.5 months, respectively; and the median OS of 54.5 and 71. months, respectively.”® The multivariate analysis had revealed increased SlI
independently linked to poor DFS. The conclusions prove that SIl independently predicts poor survival for hormone receptor-negative, HER2+ breast cancer patients.*®
Reprinted from Sun Y, Li W, Li A, Su H, Yue |, Yu J. Increased systemic immune-inflammation index independently predicts poor survival for hormone receptor-negative,
HER2-positive breast cancer patients. Cancer Manag Res. 2019;11:3153-3162. © 2019 Sun et al. This work is published and licensed by Dove Medical Press Limited. The full
terms of this license are available at https://www.dovepress.com/terms.php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License
(http://creativecommons.org/licenses/by-nc/3.0/).
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method, which is very convenient, cheap, reproducible,

etc. It is more convenient and cheaper than imaging

examination, pathological examination and blood mar-

kers. Therefore, with the further development of med-

ical research and research, the common parameters of

peripheral blood will have a good development pro-

spect for the prognosis of breast cancer, and patients

will benefit from it.
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