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Abstract

Introduction: Researchers have increasingly focused their concentration on
the prognostic part played by inflammatory indices, such as the neutrophil to
lymphocyte ratio (NLR) and the platelet to lymphocyte ratio (PLR). In breast
cancer, the therapeutic effect of neoadjuvant chemotherapy (differs in patients,
and a higher response rate reflects a better outcome. Therefore, the purpose of
this study was to assess the association of NLR and PLR with response to
neoadjuvant chemotherapy in advanced nonmetastatic breast cancer

Methods: This cross-sectional study was performed on 120 patients with
nonmetastatic advanced breast cancer who were candidates for neoadjuvant
chemotherapy. Data were collected using a checklist and Peripheral blood
samples were evaluated for the calculation of the neutrophil to lymphocyte
ratio (NLR) and the platelet to lymphocyte ratio (PLR). After completion of
neoadjuvant chemotherapy and surgery, the response was evaluated based on
the pathology report. chi-square test and logistic regression were also used for
data analysis.

Results: Patients with a PLR below 126.98 (n = 84) were categorized as having
low PLR, and those with a PLR greater than 126.98 (n=36) were categorized
as having high PLR. The high-PLR group showed a significantly greater
response to neoadjuvant chemotherapy than the low-PLR group (P=0.01).
NLR was not correlated to the response to neoadjuvant chemotherapy
(P=0.24). An inverse relationship was observed between PLR and tumor size
after treatment (P =0.01). No significant relationship was observed between
PLR and age, node status, tumor grade, or Ki67 status. Multivariate analysis
showed no significant relationship between ER, PR, or HER2 expression levels
and NLR or PLR.

Conclusion: PLR is a good prognostic marker for breast cancer, and patients
with a higher PLR respond better to neoadjuvant chemotherapy.

Keywords: Platelet to Lymphocyte Ratio, Neoadjuvant Chemotherapy,
Neutrophil to Lymphocyte Ratio, Breast Cancer


http://dx.doi.org/10.30699/ijbd.15.4.33
https://dor.isc.ac/dor/20.1001.1.17359406.1401.15.4.3.3
https://ijbd.ir/article-1-974-en.html

[ Downloaded from ijbd.ir on 2025-12-08 ]

[ DEkNn1O30a9®jivdjB8.4.88 P023-01-28 ] [ DOR: 20.1001.1.17359406.1401.15.4.3.3 ]

Introduction
Breast cancer is one of the most common

cancers in women around the world (1). In
[ran, breast cancer ranks first among the
cancers diagnosed in women, accounting
for 24.4% of all malignancies (2).
Neutrophils, lymphocytes, and platelets, as
contributors to the systemic inflammatory
response, are perceived to play a key role
in carcinogenesis and, therefore, tumor
progression (3).

Neoadjuvant chemotherapy has now been
well established as a standard treatment
option in patients with locally advanced
breast cancer (4). Therefore, pathologic
complete  response to  neoadjuvant
chemotherapy in breast cancer patients has
prognostic value in determining short-term
and medium-term outcomes, and one of
the main goals in current ongoing studies
is to assess the potential benefit of
neoadjuvant chemotherapy (5). The Food
and Drug Administration has
recommended the inclusion of pathologic
complete response as a major requirement
for faster approval of drugs used in
neoadjuvant chemotherapy for breast
cancer (4).

Based on these concepts, studies have been
published suggesting the increase in
neutrophil to lymphocyte ratio (NLR) and
platelet to lymphocyte ratio (PLR) as
predictors of breast cancer prognosis (6).
Research has shown that NLR and PLR are
associated with pathologic complete
response in breast cancer (4). According to
the mentioned points and considering that
no research has been done in this field in
[ran so far, the present study aimed to
investigate the association of NLR and
PLR before neoadjuvant chemotherapy
with pathologic complete response in
advanced nonmetastatic breast cancer
subgroups in Kerman province.
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Materials and Methods

This cross-sectional study was performed
on 120 patients with nonmetastatic
advanced breast
candidates for neoadjuvant chemotherapy.

cancer who were

Data were collected using a checklist
including items for age, tumor size, node
status, Ki67 status, histologic grade,
estrogen receptor (ER) status, progesterone
receptor (PR) status, and HER2 status.
Peripheral blood samples were evaluated
for the calculation of the neutrophil to
lymphocyte ratio (NLR) and the platelet to
lymphocyte ratio (PLR). After completion
of neoadjuvant chemotherapy and surgery,
the response was evaluated based on the
pathology report. The chi-square test and
logistic regression were used for data
analysis.

The patients were divided into two groups
based on the pathological response: the
responsive group, made up of those who
had achieved pathologic  complete
response, namely, the absence of any
invasive disease in the breast and regional
lymph nodes, and the nonresponsive
group, including patients with any disease
were in the breast and regional lymph
nodes upon pathologic assessment.

Results

This study contained a total of 120
participants. The numbers of patients in the
responsive and nonresponsive groups were
34 and 86, respectively. The mean (SD)
age of responsive patients was 44.8 (10.5),
and that of nonresponsive patients was
48.3 (13.3). Compared with ER", PR", and
HER2™ tumors, ER™, PR™, and HER2" ones
were significantly more likely to be
responsive to neoadjuvant chemotherapy
(P=0.04, P=0.01, and P=0.002,
respectively). No significant relationship
was found between age and neoadjuvant
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chemotherapy response. Ki67 expression
level was higher in the responsive group,
but this difference was not statistically
significant.

In terms of tumor grade, all patients in the
responsive group had grade 2 or 3 tumors,
but this relationship was not statistically
significant. Based on the cut-off value for
PLR, attained from logistic regression
analysis, the high-ratio group (53%)
showed a significantly greater response to

neoadjuvant chemotherapy compared with
the low-ratio group (47%) (P=0.01).
However, no significant difference was
observed in the response of high-NLR and
low-NLR groups. Multivariate analysis did
not show any significant relationship
between PR, ER, and HER2 levels with
NLR and PLR (Table 1). There was no
significant difference in the mean NLR or
PLR among molecular subtypes (Table 2).

Table 1: Multivariate analysis of neutrophil to lymphocyte ratio and platelet to lymphocyte ratio by ER,
PR, and HER2 status

Neutrophil to Lympjocyte Ratio

Platelete to Lymphocyte Ratio

Variables OR (95% CI) P Value OR (95% CI) P Value
First model
ER
Positive 0.65 (0.15-2.7) 0.56 2.9 (0.56-15.7) 0.2
Negative 1 - 1
PR
Positive 1.46 (0.36-5.8) 0.6 0.86 (0.16-4.5) 0.8
Negative 1 - 1
HER2
Positive 1 0.9 1 0.71
Negative 1.02 (0.43-2.38) 1.17 (0.49-2.8)
Second model
ER
Positive 0.65 (0.15-2.7) 0.56 2.9 (0.56-15.7) 0.2
Negative 1 - 1
PR
Positive 1.46 (0.36-5.8) 0.6 0.86 (0.16-4.5) 0.8
Negative 1 - 1
HER2
Positive 0.97 (0.42-2.28) 0.96 0.85 (0.35-2.01) 0.71
Negative 1 - 1
Third model
ER
Positive 1 0.6 1 0.19
Negative 1.5 (0.37-6.3) 0.33 (0.06-1.7)
PR
Positive 1.46 (0.36-5.8) 0.59 0.86 (0.16-4.5) 0.86
Negative 1 1
HER2
Positive 0.97 (0.42-2.28) 0.96 0.85 (0.36-2.01) 0.71
Negative 1 1
Fourth model
ER
Positive 1 0.55 1 0.19
Negative 1.5 (0.37-6.3) 0.33 (0.06-1.7)
PR
Positive 1 0.59 1 0.86
Negative 0.68 (0.17-2.7) 1.15 (0.21-6.1)
HER2
Positive 1 0.96 1 0.71
Negative 1.02 (0.44-2.38) 1.17 (0.49-2.8)
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Table 2: Comparison of neutrophil to lymphocyte ratio and platelet to lymphocyte ratio among molecular

subgroups
Neutrophil to lymphocyte ratio
Molecular subtype N Mean (SD) Median IQR P Value
Luminal A 2 1.17 (0.67) 1.17
Luminal B 35 2.07 (1.10) 1.74 0.86 0.164
HER2-enriched 13 2.29(1.47) 1.85 1.05
™ 10 1.56 (0.55) 1.47 0.73
Platelet to lymphocyte ratio
Molecular subtype N Mean (SD) Median IQR P Value
Luminal A 2 87.97 (45.42) 87.97
Luminal B 35 119.28 (64.92) 100.00 49.29 0368
HER2-enriched 13 127.12 (36.05) 118.46 54.41 '
™ 10 161.53 (165.10) 161.53 60.88
Discussion difference between these results and the

Neoadjuvant chemotherapy provides an
excellent model for the evaluation of
prognostic factors (7). Information on the
differential histological response of breast
tumors to neoadjuvant chemotherapy is
limited. We found that a high PLR was
associated with a greater chance of
responding to neoadjuvant chemotherapy.
Also, a significant inverse relationship was
observed between tumor size after
treatment and PLR.

NLR and PLR are prognostic indicators
related to systemic inflammatory response,
and the host immune environment has a
great effect on these blood markers (8).
The present study showed that PLR, unlike
NLR, may be a reliable predictor of better
response to neoadjuvant chemotherapy. In
2020, Vibisono et al investigated the
relationship between PLR and response to
neoadjuvant chemotherapy in locally
advanced breast cancer patients. They
stated that patients with a low PLR (<150)
showed a better response to neoadjuvant
chemotherapy  (9).  Therefore, the

findings of the present study can be due to
the potential effect of genetics and racial
differences in the study population and the
populations of other countries, as well as
the difference in the cut-off values for the
ratio of platelets to lymphocytes and also
the lack of performing tests in a reference
laboratory, which can affect blood cell
counts due to the difference in the types of
kits and the accuracy of different devices.
Also, the present study showed that
patients with ER-negative, PR-negative,
and HER2-positive tumors responded
better to neoadjuvant chemotherapy.
Consistent with the findings of this
research, in 2019, Kim et al showed that
patients with ER™, PR™, and HER2" tumors
had a better response to neoadjuvant
chemotherapy (6).

Conclusion

PLR is a good prognostic marker for breast
cancer, and patients with a higher PLR
respond better to neoadjuvant
chemotherapy.

15(4): 33-50


http://dx.doi.org/10.30699/ijbd.15.4.33
https://dor.isc.ac/dor/20.1001.1.17359406.1401.15.4.3.3
https://ijbd.ir/article-1-974-en.html

[ Downloaded from ijbd.ir on 2025-12-08 ]

[ DEkNn1O30a9®jivdjB8.4.88 P023-01-28 ] [ DOR: 20.1001.1.17359406.1401.15.4.3.3 ]

15(4): 33-50

Association of Neutrophil to Lymphocyte Ratio....

Reffrences

1.

Abbasalizadeh S, Abbasalizadeh F, Sahaf F,
Navaei N. Prevalence of breast cancer in north
west of Tabriz. Iranian J Obstetr Gyn. 2002; 5:
54-17.

Sharifian A, Pourhoseingholi MA, Emadedin
M, Nejad MR, Ashtari S, Hajizadeh N, et al.
Burden of breast cancer in Iranian women is
increasing. Asian Pacific Journal of Cancer
Prevention. 2015; 16(12): 5049-52.

Hajizadeh, N. (2015). Incidence rate of breast
cancer in Iranian women, trend analysis from
2003 to 2009.

Dan J, Tan J, Huang J, Zhang X, Guo Y,
Huang Y, et al. The dynamic change of
neutrophil to lymphocyte ratio is predictive of
pathological  complete  response  after
neoadjuvant chemotherapy in breast cancer
patients. Breast Cancer. 2020; 27(5): 982-8.
Cuello-Lépez J, Fidalgo-Zapata A, Lopez-
Agudelo L, Vasquez-Trespalacios E. Platelet-
to-lymphocyte ratio as a predictive factor of
complete pathologic response to neoadjuvant
chemotherapy in breast cancer. PLoS One.
2018; 13(11): e0207224.

. Hirahara

. Kim HY, Kim TH, Yoon HK, Lee A. The role

of neutrophil-lymphocyte ratio and platelet-
lymphocyte ratio in predicting neoadjuvant
chemotherapy response in breast cancer.
Journal of Breast Cancer. 2019; 22(3): 425-38.

. Khan U. Correlation between Neoadjuvant

Chemotherapy Response and ER, PGR and
Her-2 Expression in Breast Cancer. P J M H
S.2013; 7(3): 614-7.

T, Arigami T, Yanagita S,
Matsushita D, Uchikado Y, Kita, et al.
Combined neutrophil-lymphocyte ratio and
platelet-lymphocyte ratio predicts
chemotherapy response and prognosis in
patients with advanced gastric cancer. BMC
cancer. 2019; 19(1): 1-7.

. Wibisono A, Christian INWS, Adiputra PAT.

Hubungan antara Platelet Lymphocyte Ratio
(PLR) dan respon Neoadjuvant Chemotherapy
(NAC) CAF pada pasien Locally Advanced
Breast Cancer. Intisari Sains Medis. 2020;
11(2): 647-51.


http://dx.doi.org/10.30699/ijbd.15.4.33
https://dor.isc.ac/dor/20.1001.1.17359406.1401.15.4.3.3
https://ijbd.ir/article-1-974-en.html

[ Downloaded from ijbd.ir on 2025-12-08 ]

[ DEkNn1O30a9®jivdjB8.4.88 P023-01-28 ] [ DOR: 20.1001.1.17359406.1401.15.4.3.3 ]

gz Allie
U Cowgtid 49 SN Comd 9 Cumighld 3 Jud g 3igd i Bl ol (w39
SLogF ) Elgil 30 Cilgadlgh (Sloydcom 4 Sigfeil il
4 ouiS Al gllow Swliwliops 48w Gl Gl gw

Olos e o 3goT rollo ;3 g oyl slow
10013 ¥ ey dozmo (TS (g liko gl fudlae g IS O3 0 < yoleg w2 0

Al ole,S eoless (K poke olR2ils oygr Liabl Sip 0SS ((555lsSilgsl, 09,5
Ol eobesS wle,S (S pole oS ¢ 555095l 05,57
Sl oo S olesS (Ko poke olKiils pmndglin § sud Slisizs 55 "

olS>

“ @

5 NLR) cogid &y by isi comd (9700 alol] o sl (1t (i i 8lanl g dondio
P ol ol s 5o sl 03505 iz 395 44 1) (90bi5 eioms 4z (PLR) copgid 4y 5 o
e @l 00 Saie 3l ool liee 5 ol Sliie pllons 5 Silyrolss Gloys et oo
Sl oed 4 el b PLR 5 NLR ( alaly () Geos a5 Boe nlply aile

el Sl o 428 iy iy s 5 (NAC) clgzrolyss

gl 4y D Jlam Ve 45 0l ploml g nd )0 (6 pSaiged by, 4 orhalie adllas ol il g,
Wogr odds ad S las o Cdlgzolet Sleps cewd S aF SCbiolie e ad iy by ol e
S g pll (aezme (53 Wiged ()l 5 Comdd Sz Gl 5l DML (5 5lmer e b Sl
plos! 5l dmy a5 0 dplme (PLR) consisd 4y < s § NLR) considd 4y Judg 5o
O303) 3l Grizmes 08 S5l S5l S el 2 El s plil g Slsalsn (Sleys (oot
s ooliiul Wosls Julos 5 4355 (sl Seitacnd (ygumr S, 5 (1) 90 S

S G 5 AF) ol Corgid & SN S g 4 VYEIAA 5 a8 o b o Loy sbaily
6 olins ysbas Vb o by 09,5 45 0 Cywnd (PFIWL Coppi) & SO o Slgis 43 VYF/AA
ol adayly SG I oy lis ol Cod b 0g )8 4y Connd Silgzolen Slops cond 4 55V Ruly
Comd (PT0.01) wis svplive Cilgzolgss Sloys comds @ el § Comwghd & SN Connd Gy
aal, S (p0.24) coals gllal, colgrolst leys sord & gl b Corsid & by s
alal, (P=0.01) o sunlice gloys 5l amr yyes3 ojladl 5 Comsit) 4 M Cond (r usSne
colas o9y KiBT g jge95 az )0 ¢ Jgi Camdy b Comgh) 4 <O Comd o (6 lobine
959y (BRY ¢59 5l 00315 il (ylime oy 6 lobime bLI )| e 0 uitie oz 3JUT (p>0.05)
Slas lis Comghd) 45 EIM s 5 Camvghi) 45 Judg g5 oo L HER2 4 (PR)

Ol sl w85 85 Sl S Casitd & S S 45 ol L anlllae (pl i S At
s Solgrolyss (Sloys (ot & 5y by SYL Commghd & SO S b lilo 5 0390 (liny

osls

Ol s ilgzoless Sloyo sond (ommgii) 4 Judg Se8 Comud oo 4 SO Coens (0}l wulS
by

Ol Oln sl (SHle Anliliad
Ve VO(E): YY -0

VENIYY : eyl b
VES VAN 13y gl

o a’d}*

mrs.shahrzad66@gmail.com

ADCE): YY-0-


http://dx.doi.org/10.30699/ijbd.15.4.33
https://dor.isc.ac/dor/20.1001.1.17359406.1401.15.4.3.3
https://ijbd.ir/article-1-974-en.html

[ Downloaded from ijbd.ir on 2025-12-08 ]

[ DEkNn1O30a9®jivdjB8.4.88 P023-01-28 ] [ DOR: 20.1001.1.17359406.1401.15.4.3.3 ]

VOCF): YY-0-

e A3 S i 9 Cowadid 43 Judg 3 g5 S bLI | oy

wol= J= 5 NAC) v@lgalgx Sloys o
G Ow hlew jo ojlatinl Sleys an S S lgeas
el 0t 20l pgBa grdge 43y iy ol e
i gl b (NAC) colszslsts Jloys (oo (raiznos
ks (V) cul lag e Sloyd cond 4 5088 VIVO
Slgrales Sl oerd 4 iyl S el
5 s by ol 4 S oyl 5o (NAC)
Sl Do o g DowolisS gl i o GQ.?T g
ol plnl b o clillas s Lol Glaal 5l S5
(NAC) cilgzslets gloys comd 05ill 04w b3
Fb il (FDA) Ty )ls o 13 oylejle 5 (V) ol
29wl Gl ol 5l S plyea 1) Sl JalS
Sloyd oot o ol 8yse lagyls S 4
el 5885 o iy ol (NAC) cilyzalys

()
La> >l e (NAC) cilgzolsss Sleys (o
2y Jes 5l am 0se Jlas 5w o ialEl 1) by
gl sty BB ol gl 4 M Gl e
Sdlgzoless gloys coudd 3l ol Bun S o
oy @l S ol o o] 5l eslizal (NAC)
Bk 5 el @l 5 ead anl Sloye Sl e
Wiboe Gl Li> Glie 05 5 j9ag ol alS
Syislsies e a5 WS B ol (V)
S 23 a5 il o |y ol 2y s
hoasls o plyiear (NLR) Ccongadd a0 by 5gs
@ Jdy iy Sy Sl oad wd Sl s Sl
s 058 s Sl |y Y (NLR) ]
a wlos,S pohe Gl laglbyw 5 s mls
sgeg by 9008 e ) (ol s da 89 g w03
) T Jho cslovimly 3 npmsisd led g8 o b1,
oty ) Sllllae (S cnl poepdle wins e
ISHVERTNER S PRV NS SRUUPC IR SR 5 PR I

3Neo-adjuvant Chemotherapy (NAC)
“Food and Drug Administration (FDA)
SNeutrophil-lymphocyte ratio (NLR)

.~

doulo
2 S e US 5l as,s WY olasl L)

Ol

Pl (sloasads cn Sten 5l (o 4 pSl9 d (slogs Lo
55 Tl s (Y )) el 00 Lo bl
(V) el Los sl 5o o0l j0 aglb s o Sl
Jbo 5o Ol Gl daaz 990 Jlie YO- Sl A
(F) canl onds ool amid sasie YLl o YNV
ol Ble 5 (IVF) godoy (nmld liny ooy
S9den 2ymme Slnl 0U) G )3 Gl 5l (L6 S e
om0 ddh asy Gl ol IRl e @)
Jols b oojls by j0 ead ooy aseis gloglb
Sl I3 a4 Y (F) b oy S 5l as )0 YT ol
awg J 50 beyeaS o gl plbsw £58y oS
Ohid Jlo onl b el a8l angi sloysiS 5l Sl
anwgs Jlo )0 layeiS 5o culie ployd g pantis
o oliel (V) col oo Ll VU o 9 S oo 4 e
L arlpe plSim o ST e sloyssh a5 ol oyl
oS gz 5l @Vb Ceal 5l Gl 4 Moo e
(F) sxwn Jlogsn oy a4 b i 5 sk
sl sl Lt ses lalume (el
) medor slodsbe Gl 5 350 Wlgiee o5 0S5 0
335 j3058 (b p2les 5 Finpl A e g S o
Olee 4 ey boewsad ey Ss ()
§ et S 2l Euly o oSS s
2508 S yiay azme )0 5 by Slml )5 guldST A
SY) S Sl 5 pleys (1) wuS o0 Ll
Jbe plgrea anS St QLA ulb Sl wsil o
sbdoe wile bz Gbodole o Slojo et

ICancer
2Breast Cancer


http://dx.doi.org/10.30699/ijbd.15.4.33
https://dor.isc.ac/dor/20.1001.1.17359406.1401.15.4.3.3
https://ijbd.ir/article-1-974-en.html

[ Downloaded from ijbd.ir on 2025-12-08 ]

[ DEkNn1O30a9®jivdjB8.4.88 P023-01-28 ] [ DOR: 20.1001.1.17359406.1401.15.4.3.3 ]

2 egSye s Gl b Jis jsbay (PLR)
OlSer 5 Tl (7 10) wites b e iy ol
Tl Sl g5 5l anllas G WYV Lo o
3 Camosit] & Jedg i Comd 2STokn M (59,
a5 wis S 158 g wssls plel 1oLl yo by ol s
abaly (NLR) cogisd @ Ldg 558 o sV ol
foilem 3l s)le sl 5 e sl b S
Silow 3 S)low o> 4 (5, i 51 (DFS)
5 " JpeSuwkmgal, (YY) o)l e HER-2 4 ER
Comghib-fds ig Comd Y Jlo s olSes
£5 |, (PLR) comssitcS coms 5 (NLR)
@bl Jlem WY () Gl (b SSbiulie 2
Comd Gy &S 3l lis adlas ol ol W60, w)
ESMW Comad 5 ¥ 51 iy (NLR) gt @ L5 550
5 oort I & L YO ) iy (PLR) Comasis
5,5 Ssms 6 oline LU, (DFS) (6 bows 5l s)le slis
IS 255 gk o (Vo)D) oflSen 5 oS (YY)
Comistdd @ g e Comd bo0gF a5 W0
(PLR) cmsgidd 4 &S & 5 YIVV> (NLR)
o & e Fel epiie auz JBT o VEYIYE>
Sl bog )T a4 cows (NAC) cilgzolgs Sbeyo

OF) wazsls SV
a4 Jeds s S LT Sl b)) ln aallae
(PLR) comwsas) 4 & o 3 (NLR) congad
J Sl Gl sl ek 0018 ey K
Shlem 0 (NAC) cilgzoles glops cand 5l amy
b il oo (rdge atd iy by by 4 i
aSol @ g eal SO ofge 4 dzgi bl oo
Sl 48,55 Sy90 lnl ) 0590 cnl 5o (Shagh e
J959 S BLS)| oy Saa b 2l g 1
(PLR) comwgad & <M cond 5 (NLR) cnsadd o

“Ethier

Disease Free Survival (DFS)
SRamos-Esquivel

Kim

Ol by (s (5 5lous anlidiad [ o on 9 0les vy

wg ay S ge w5 1) 0D, slayeSU ol g hB
aby el e plisa oy leygs pl g
Jskw a3, 556 5 (PDGF) e 5l sud 5uie
R Gy dlad < 5l oad Fae JLbigu]
Seins Sl 45 00l aseiie Cnl 3 ogdle 0B oo
2 elemgid 5 338 b e Cdiin
2 s (§)98 j305 e ;0 (el Eal (Salea
oRIB L, o Sldlae eeelie ool el
@ Jeds e S 2l Sujglsisenl (e sl Sl
(PLR) "cossis) 4 <5 o 5 (NLR) s
ol 5 1bm oS st oSS ol w
Sl 00l plas wlagzs (V) canl ool pisie ol
Comsiid 4 Jed g o aiile el sl Sl &8
&by b (PLR) cowwsidd 4 <53 <o (NLR)
(1) wdlboo b po (lmy Gl o JulS So590550
Pom e gaPdd gy Olsear (Jsene 53 (ialesT S
R skl 3)50 slos S jobay (>l 5l LS
Sy (e Jlse 5l golasd eSE (VS 5 oo
Somgitd & By 5e Cand Gemes (93 FRie
Olseas (PLR) cowgidd 4 <8 i (NLR)
00) wlows slgiiny by 5 5T i oS b
Comd 9 (NLR) cosidd @ Jedy iy o (o) 2
5 o3k (g, Ko wlgoe (PLR) Cogid o <
() adly gl gl @l i lr O)))
@ Jedg i S Gl Bl &5 wmo oo (LA daz dalel
(PLR) cormgid &y <52 comd 5 (NLR) osgic]
G Mo phlen 5 Wlokm sleysst
Olb s S slizme slogiol Yslogibia Logtew IS
(VY VA AY) w4y 5 LS 6)sS o

Comgp 5 VA0 Jlo g0 oliSen 5 TS slaiags 5
Jrd9558 S 93 2 a5 W) 4l (ul 4 (V4)F)

Comgid a4 N Cewd 5 (NLR) cowsad o

'Platelet-Derived Growth Factor (PDGF)
ZPlatelet—lymphocyte ratio (PLR)
3Koh

ADCE): YY-0-


http://dx.doi.org/10.30699/ijbd.15.4.33
https://dor.isc.ac/dor/20.1001.1.17359406.1401.15.4.3.3
https://ijbd.ir/article-1-974-en.html

[ Downloaded from ijbd.ir on 2025-12-08 ]

[ DEkNn1O30a9®jivdjB8.4.88 P023-01-28 ] [ DOR: 20.1001.1.17359406.1401.15.4.3.3 ]

VOCF): YY-0-

e A3 S i 9 Cowadid 43 Judg 3 g5 S bLI | oy

0955 5 slaemb sl sad g i )0 e 5 len
2° ezl olom 4355 2 2929 ©)g00 osimd by d
s g a5 (glaml gslad sad 5 Gl

SLSis om ly o)l Jelo 5 iz by 5
& 0303 5l esliiul b layitie Julod 5 w325 (o le
L oohlen slaShs om blo)l ab el (x2) 5
4 &S Cond 9 (NLR) Comgddd @y Judg s S
YU 5 ol o b a5 35 s 53 (PLR) oy
285 B gy 2550 (U2) 50 ogesl 5l sl b
LU e sl St Oy el 5 05
polie g NAC) cilgzolgss Sloyd sort & ks Gy
Sowd g (NLR) cowgdd 0 Jdg 59 Comsd o
et oS35 s 5 PLR) comsi) & <534
(U-Mann-Whitney) _uggle g oyg05] o plol
4 Jdsis Ced LU s iellnd Gialel sl
L (PLR) cosgis 4y <D s 9 (NLR) gt
A pll (NAC) colgzoless Sloys comd 4 Fuly
b as S L s s e gylel a5 p <0.05 lade
Jed=s g 4325 sl SPSS version 22 I3l 5
o oolal (5]

Ladasls
Slasin plo g o i 5l aslllae o0 o3 Slasin
&S ead edls plas (V) Jeux yo clbcoass
Ol il S i Jlew VY Lol adlas
5 (V+10) FEIA saimoziuls o (s Glre ly=il)
o FF Loyl 05 (VYIY) FAY ool o)l Lo
YE Jols sasmoimuly 05,8 azlls cpw Jlo B YL
ol 00g Sl AP saimsiul e 098 5 Lo
PR 5 ER (sl 9055 & cond 5ite PR G ER (sl 5095
Syt NAC) cilszolgs gloys comd a4 Fuly Coie
slaygeg sl las (p= +/+) g p= /0 F CS 5 )

Cilgzolgn Sleys  cond 4 AWl oot HER-2

FU Sseleily gl b calgzraless Slojs cards 51 S
2 Ol Gl s Sciliwlin e 4 iy sloog )5 55 50
e )5 plsl pleyS el

Lagdgy  3lge
ozl &5 il (shie el S ook o)
S g Comghd & L8958 Camd LUl (o)
L cilgzolens (Sloysgand 51 3 Copmghid @ <O
Ol sloog S n; 0 (2lr dse Sidsl Bl
LT aShl byl Bas b Ssliabio o aidyin ey
Slodsers a4 Fl eaiS oofiy eyl
plowl VFee B AYAA Gla le jo asil oo ilgzoless
@ Mie o3 AT gk cal )bl anlr s S
4 0w dxzlie (rdge Ayl Ol Gl
gy le ST o G.:J)’yo] GeolKle o 5 oyl oy
pzles Gl Ol 4 M (b5 Jold 395 (sl Lo
oAl bl g3 lojlone g Slinlio e (ondse
Crrsx SYNS a Ml jlewy Sledlbl onigp yog
WS e ey g g rulsSiieS ol esliiul woaias
GrShged gy wp e bool Ll s len
Mo jlooy WWe a5 091 (g2 )0 (6 S diged )90
Sz &S Sl adpioy Ol by lgl &
Qg oo a8 S Gl o Cdlgzoles Sleys eend
Sz Gk 5l Sledbl g slaez G il Sl
Kib7 (Jgui comdg ys055 ol (o Jolis a5 o]
(ER) (59,5l 00355 ()l Cumdy c3glgimne a2 )
5 shee (93 aged (2b)l HERZ 5 (PR) (5 2
Comd 9 (NLR) g @y L8955 Comnd arlone
day e § S35 S jg0 09 (PLR) Cornsiad 4 2530
Gl o>z el g Silgzolens (Sleys (oot plesl
bl 2 phlem wd Gb) 3l IS el
09,5 45 WAl gamates 058 93 4 il Gk
=z dee GidPl Dbyl el n eses Eub

G5y D9y pae Jm JolS Soieleil b g0


http://dx.doi.org/10.30699/ijbd.15.4.33
https://dor.isc.ac/dor/20.1001.1.17359406.1401.15.4.3.3
https://ijbd.ir/article-1-974-en.html

[ Downloaded from ijbd.ir on 2025-12-08 ]

[ DEkNn1O30a9®jivdjB8.4.88 P023-01-28 ] [ DOR: 20.1001.1.17359406.1401.15.4.3.3 ]

Gl 00405 Jlobime (g Lol Ll 5l L, 9 Mg
& <O s cut off e s 5l (p>0.05)
ol odslie  gblee bls,l (PLR)  cowwgad
Sloyd somd 4 Fwl sl YU i b o0g,5 OV
cut off e a5l WSe s NAC) cilgzolgss
&ololxe bli)l (NLR) comgid a4 dg g o

(p>0.05) sis somlie

Ol by (s (5 5lous anlidiad [ o on 9 0les vy

HER-2 (la)5055 &3 S (p= +/++Y) (5 e NAC)

Asls plas saie
(NAC) cdlgzolss (Sloys (oond @ Gl b o O
05,5 ;3 Ki67 (p>0.05) ois ounlive g, lsline bLs )|
Y e (NAC) ilgzalyss (Slojd (oo 4 sty
Ses ssme slel Llsd 5l LLsyl onl Js cadls
@ &b b ol e sy 05 k51 (p>0.05)

dw g 9O Ax)0 4O (NAC) C"‘"?J}ﬁ L.SSLQ)“> w

(NAC) cilgolghi (Gloys (oo &1 gl (bl 1 (sl dod (Su38l9ily looguas ) Jguar

NAC
Characteristics Non-response Response P-value
(n =86) (n=34)
Age (mean, yr) 48.3 (13.3) 44.8 (10.5)
<50 54 (62.8%) 22 (64.7%) 0.84
>50 32 (37.2%) 12 (35.3%)
Tumor size 0.99
TO 18 (20.9%) 34 (100)
T1 32 (37.2%) 0
T2 28 (32.6%) 0
T3 4 (4.7%) 0
T4 4 (4.7%) 0
Nodule status
NO 28 (32.6%) 34 (100) 0.99
N1 30 (34.9%) 0
N2 14 (16.3%) 0
N3 14 (16.3%) 0
ER 0.04*
Positive 58 (67.4%) 16 (47.1%)
Negative 28 (32.6%) 18 (52.9%)
PR 0.01*
Positive 52 (60.5%) 12 (35.3%)
Negative 34 (39.5%) 22 (64.7%)
HER-2 0.002*
Positive 24 (27.9%) 20 (58.8%)
Negative 62 (72.1%) 14 (41.2%)
Ki67%* 0.18
Low 4 (4.7%) 0
Intermediate 4 (4.7%) 0
High 78 (90.7) 34 (100)
History of heart disease 0.54
Yes 8(9.3%) 2 (5.9%)
No 78 (90.7%) 32 (94.1%)
Grade
I 2 (2.3%) 0 0.86
11 50 (58.1%) 20 (58.8%) ’
111 34 (35.9%) 14 (41.2%)
NLR cut off satisfaction
Low- ratio group 60 (69.8%) 22 (64.7%) 0.59
High-ratio group 26 (30.2%) 12 (35.3%)
PLR cut off satisfaction
Low- ratio group 68 (79.1%) 16 (47.1%) 0.01%*

High-ratio group

18 (52.9%)

18 (52.9%)

NAC = neoadjuvant chemotherapy; ER = estrogen receptor; PR = progesterone receptor
**Ki67: low for < 10%, intermediate for 10-20, high for >20% tumor cells.
*The p-values with statistically significance
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Characteristics High-ratio group  Low-ratio group p-value
(n=36) (n=84)
Age group
<50 26 (72.2%) 50 (59.5%) 0.18
>50 10 (27.8%) 34 (40.5%)
Tumor size
TO 22 (61.1%) 30 (35.7%) 0.01*
None TO (T1, T2, T3, T4) 14 (38.9%) 54 (64.3%)
Nodule status
NO 24 (66.7%) 38 (45.2%)
N1 6 (16.7%) 24 (28.6%) 0.15
N2 2 (5.6%) 12 (14.3%)
N3 4 (11.1%) 10 (11.9%)
Grade
I 0 2 (2.4%) 0.14
II 26 (72.2%) 44 (52.4%) ’
1T 10 (27.8%) 38 (45.2%)
Ki67%*
Low 0 4 (4.8%) 034
Intermediate 2 (5.6%) 2 (2.4%) ’
High 34 (94.4%) 78 (92.9%)
NAC = neoadjuvant chemotherapy; PLR =Platelet-lymphocyte Ratio
*The p-values with statistically significance
Ki67: low for < 10%, intermediate for 10-20%, high for > 20% tumor cells**
NLR cut off caus 1 olylos (S239I94 9 (SoialS Slooguas ¥ Jouz
Characteristics ngh(—:l’a=t1§8g)roup Lowz:‘lallgzg)roup p-value
Age group
<50 28 (73.7%) 48 (58.5%) 011
>50 10 (26.3%) 34 (41.5%) )
Tumor size
TO 14 (36.8%) 38 (46.3%)
T1 10 (26.3%) 22 (26.8%) 033
T2 12 (31.6%) 16 (19.5%) '
T3 0 4 (4.9%)
T4 2 (5.3%) 2 (2.4%)
Nodule status
NO 24 (63.2%) 38 (46.3%)
N1 4 (10.5%) 26 (31.7%) 0.07
N2 6 (15.8%) 8 (9.8%)
N3 4 (10.5%) 10 (12.2%)
Grade
I 0 2 (2.4%) 025
I 26 (68.4%) 44 (53.7%) ’
I11 12 (31.6%) 36 (43.9%)
Ki67**
Low 0 4 (4.9%) 0.34
Intermediate 2 (5.3%) 2 (2.4%)
High 36 (94.7%) 76 (92.7%)

NAC = neoadjuvant chemotherapy; NLR= Neutrophil-lymphocyte Ratio.

*The p-values with statistically significance.

**Ki67: low for < 10%, intermediate for 10-20%, high for > 20% tumor cells.
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i NLR PLR
variables OR (95% CI) p-value OR (95% CI) p-value
Frist model
ER
Positive 0.65 (0.15-2.7) 0.56 2.9 (0.56-15.7) 0.2
Negative 1 - 1
PR
Positive 1.46 (0.36-5.8) 0.6 0.86 (0.16-4.5) 0.8
Negative 1 - 1
HER-2
Positive 1 0.9 1 0.71
Negative 1.02 (0.43-2.38) 1.17 (0.49-2.8)
Second models
ER
Positive 0.65 (0.15-2.7) 0.56 2.9 (0.56-15.7) 0.2
Negative 1 - 1
PR
Positive 1.46 (0.36-5.8) 0.6 0.86 (0.16-4.5) 0.8
Negative 1 - 1
HER-2
Positive 0.97 (0.42-2.28) 0.96 0.85(0.35-2.01) 0.71
Negative 1 - 1
Third models
ER
Positive 1 0.6 1 0.19
Negative 1.5 (0.37-6.3) 0.33 (0.06-1.7)
PR
Positive 1.46 (0.36-5.8) 0.59 0.86 (0.16-4.5) 0.86
Negative 1 1
HER-2
Positive 0.97 (0.42-2.28) 0.96 0.85(0.36-2.01) 0.71
Negative 1 1
Forth models
ER
Positive 1 0.55 1 0.19
Negative 1.5 (0.37-6.3) 0.33 (0.06-1.7)
PR
Positive 1 0.59 1 0.86
Negative 0.68 (0.17-2.7) 1.15 (0.21-6.1)
HER-2
Positive 1 0.96 1 0.71
Negative 1.02(0.44-2.38) 1.17 (0.49-2.8)
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(Molecular subtypes)
Ratio of neutrophils to lymphocytes
Molecular subtypes N Mean=+Sd Median IQR P-Value
Luminal A 2 1.17+0.67 1.17
Luminal B 35 2.07£1.10 1.74 0.86
Her2Enriched 13 2.29+1.47 1.85 1.05 0164
™ 10 1.56+0.55 1.47 0.73
Platelet to lymphocyte ratio
Molecular subtypes N Mean+Sd Median IQR P-Value
Luminal A 2 87.97+45.42 87.97
Luminal B 35 119.28+64.92 100.00 49.29
Her2Enriched 13 127.12436.05 118.46 54.41 0368
N 10 161.53+165.10 161.53 60.88

NAC G.wl.: GWMSGW&HL{" ¥ Jyus
NAC response

Characteristics Univariate analysis Multivariate analysis

OR (95% CI) p-value OR (95% CI) p-value

Age group
<50 1.1(0.47-2.49) 0.84 - -
>50 1 - - -
Tumor grade
[& 11 1 - - -
1T 1.1(0.48-2.4) 0.89 - -
ER
Positive 1 - 1 -
Negative 2.3 (1.04-5.2) 0.04* 0.55 (0.12-2.46) 0.43
PR
Positive 1 - 1 -
Negative 2.8 (1.2-6.4) 0.01* 2.7 (0.62-12.2) 0.18
HER-2
Positive 1 - 1 -
Negative 0.27(0.12-0.62)  0.002*  0.31 (0.12-0.78) 0.01*
Ki67**
Low - - - -
Intermediate - - - -
High - - - -
NLR cut off satisfaction
Low- ratio group 0.79(0.34-1.84) 0.59 - -
High-ratio group 1 - - -
PLR cut off satisfaction
Low- ratio group 0.23(0.10-0.55) 0.001 0.24 (0.09-0.61) 0.003*
High-ratio group 1 - 1 -

NAC = neoadjuvant chemotherapy; OR = odds ratio; ER = estrogen receptor; PR = progesterone receptor; HR =
hormonal receptor; NLR = neutrophil-lymphocyte ratio; PLR = platelet-lymphocyte ratio.
**Ki67: low for < 10%, intermediate for 10-20, high for > 20% tumor cells.
*The p-values with statistically significance
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