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ABSTRACT
INTRODUCTION: Breast-cancer is a common-cause of death in women.(1) We investigated the effects of 
 before/after-NACT on hemoglobin-albumin-lymphocyte-platelet (HALP) scores and of changes therein on 
clinical/pathological-responses. 
MATERIALS AND METHODS: One-hundred-twenty-seven breast-cancer-patients receiving-NACT between 
December 2009 – January 2019 were investigated retrospectively.
RESULTS: The mean – age was 50.3±12.3 (min 27 – max 79), and 125 patients (98.4 %) were women. Fifty-
four (42.5 %) were premenopausal and 71 (55.9 %) postmenopausal. Invasive-ductal-carcinoma was present 
in 111 patients (92.5 %). Eighty patients (70.2 %) were ≤ T2 and 34 (29.8 %) > T2. Lymph-node-status was 
positive in 99 patients (83.2 %) and negative in 20 (16.8 %). Ki-67 was ≤ 10 % in 22 (28.9 %), 11–20 % in 
23 (30.3 %), and > 20 % in 31 (40.8 %). Complete clinical response was observed in 27 (21.3 %), partial-
response in 76 (59.8 %), stable-disease in 21 (16.5 %), and progressive-disease in 3 patients (2.4 %). The 
objective-response-rate (ORR) was 103 (81.1 %). Pathological-complete-response (pCR) was observed in 
24 patients (18.9 %). ORR was higher in Ki-67 > 20 % compared to ≤ 10 % and 10–20 % (90.3 % vs 59.0 
% / 78.3 %, respectively, p: 0.027), but no difference occurred in pCR. Neutrophil-lymphocyte-ratio (NLR), 
platelet-lymphocyte-ratio (PLR), prognostic-nutritional-index (PNI), and HALP were measured before/after 
NACT. Associations with ORR and pCR were investigated via changes in these with NACT (excepting-PNI), 
but no-signifi cant results emerged.
CONCLUSIONS: Higher ORR occurred post-NACT in patients with Ki-67 >20 %, while NLR, PLR, PNI, and 
HALP before/after-NACT and post-NACT-changes (excepting-PNI) had no-effect on ORR/pCR (Tab. 5, Ref. 21). 
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KEY WORDS: breast cancer, objective response rate (ORR), pathological complete response (pCR), 
hemoglobin-albumin-lymphocyte-platelet (HALP) score.

1Karaman Training and Research Hospital, Medical Oncology Department, 
Turkey, 2Rize Provincial Health Department, Public Health Specialist, 
Turkey, 3Karadeniz Technical University – Internal Medicine Department, 
Trabzon, Turkey, 4Sivas Numune Hospital – Medical Oncology Depart-
ment, Sivas, Turkey, 5Karadeniz Technical University – Pathology Depart-
ment, Trabzon, Turkey, and 6Medical Park Hospital – Medical Oncology 
Department, Trabzon, Turkey 
Address for correspondence: Elif YÜCE Dr, Karaman Training and Re-
search Hospital, Medical Oncology Department, 70100 Turkey.
Phone: +90 507 873 64 69

Introduction

Breast cancer is the second most prevalent cancer worldwide, 
and one of the most common cancer-related causes of death in 
women (1). Survival has been prolonged due to advances in the 
treatment of breast cancer and agents newly added to treatment at 
all stages, and it is therefore very important to preserve the qual-

ity of life of individuals who will live with this disease for many 
years. Neoadjuvant chemotherapy (NACT) allows patients to 
undergo less extensive surgery by means of tumor downstaging. 
This assists with the preservation of quality of life by preventing 
both, cosmetic and movement-restricting complications such as 
lymphedema (2). Another advantage of NACT, one not observed 
with adjuvant chemotherapy, is that it can evaluate the tumor’s 
response to chemotherapy in vivo (3). Assessing the response to 
chemotherapy, particularly in the HER2-positive and triple-neg-
ative subtypes, is very important in terms of prognosis.

These advantages of NACT mean that it is becoming increas-
ingly frequently employed, and is the standard treatment for locally 
advanced breast cancer. The parameter that best indicates the suc-
cess of NACT is the pathological complete response (pCR). Over-
all survival (OS) results are better in breast cancers in which pCR 
is achieved, particularly in the HER2-positive and triple-negative 
subtypes. The contribution to survival of pCR is only unclear in 
luminal A tumors (4).
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Infl ammation has long been known to promote the prolifera-
tion, angiogenesis, and metastasis of malignant cells in the tumor 
microenvironment and to reduce the response to chemotherapy. At 
the same time, cancer-related infl ammation has also been shown to 
precipitate genetic instability in cancer cells (5). Studies in recent 
years have therefore investigated the prognostic signifi cance in 
various cancers of systemic infl ammatory response (SIR) param-
eters such as the neutrophil-lymphocyte ratio (NLR) and platelet-
lymphocyte ratio (PLR) (3, 6–8). In addition to systemic infl am-
mation, the prognostic nutritional index (PNI) is also employed 
to indicate nutritional status, another host prognostic factor. The 
prognostic signifi cance of the PNI has been shown in several can-
cers (9, 10). Due to the frequent general presence of malnutrition 
it is recommended that the PNI be evaluated in cancer in order to 
prevent this being overlooked (11).

The hemoglobin-albumin-lymphocyte-platelet (HALP) score 
consists of four laboratory parameters including both nutritional 
and infl ammatory status. Its association with prognosis has been 
investigated in several cancers (9, 12–16). However, to the best 
of our knowledge only limited numbers of studies have investi-
gated the relationship between the HALP score and clinical and 
pathological responses in breast cancer. Due to this defi ciency in 
the literature, the purpose of this study was to investigate whether 
NLR, PLR, and PNI values and HALP scores before and after pre-
operative chemotherapy in patients receiving NACT and changes 
between them (except for PNI) after NACT are useful in predicting 
the clinical response and pCR rates in breast cancer.

 
Materials and methods 

One hundred twenty-seven patients diagnosed with breast 
cancer and receiving NACT at the Karadeniz Technical Univer-
sity Medical Faculty, Turkey, between December 2009 and Janu-
ary 2019 were included in the study. Breast magnetic resonance 
imaging (MRI) results before and after NACT were compared in 
order to evaluate clinical response rates, and use was made of the 
Response Evaluation Criteria in Solid Tumors (RECIST) 1.1 cri-
teria. Patients’ pathological response rates were evaluated by the 
faculty’s pathology department. NLR values were calculated by 
dividing neutrophils and lymphocytes, and PLR values by dividing 
platelets and lymphocytes. The formula 0.005*lymphocyte/mm3 
+10*albumin (gr/dl) was applied to calculate PNI values, while 
the hemoglobin(g/L)*albumin(g/L)*lymphocyte(/L):platelet/L 
formula was applied for HALP scores. The relationship between 
patients’ NLR, PLR, PNI, and HALP scores calculated before 
and after NACT, and the change in NLR, PLR, and HALP scores 
following NACT (delta-NLR, delta-PLR, and delta-HALP) and 
clinical and pathological response rates were also investigated. 
Since all patients were in the < 0 group, the relationship between 
delta-PNI and clinical and pathological response rates was not 
investigated. Data analysis was performed on SPSS version 22.0 
statistical software. Descriptive statistics were expressed as number 
and percentage for categorical variables and as mean, standard de-
viation, median, and interquartile range (IQR) for numerical vari-
ables. The third quartile was employed to determine cut-off values 

for NLR, PLR, PNİ, and HALP. The cut-off value for delta-NLR, 
delta-PLR, and delta-HALP scores was regarded zero. p values < 
0.05 were regarded as statistically signifi cant.

Results

The patients’ clinical and pathological characteristics are sum-
marized in Table 1. The median age of the patients was 50.3±12.3 
years (min 27, max 79). Eighty-two (77.4 %) of the 106 patients 
whose hormone receptor status was known were positive and 24 
(22.6 %) were negative. Thirty-six (33.6 %) of the 107 patients 
whose immunohistochemistry records were accessible were HER2-

Variable Patients (%)
Age, year (min–max) 50.3±12.3 (min 27, max 79)
Gender 

Male: 2 (1.6)
Female: 125 (98.4)

Menopausal Status (n=125)
Premenopausal 54 (42.5)
Postmenopausal 71 (55.9)

Histological type (n=120)
Ductal carcinoma 111 (92.5)
Lobular carcinoma 6 (5)
Other 3 (2.5)

Clinical T Stage (n=114)
T1 26 (22.8)
T2 54 (47.4)
T3 26 (22.8)
T4 8 (7)

Clinical Lymph Node Status (n=119)
N+ 99 (83.2)
N– 20 (16.8)

Molecular subtype (n=105)
Luminal A 23 (21.9)
Luminal B 58 (55.2)
HER2 + 14 (13.3)
Triple - 10 (9.5)

Ki-67 index (n=76)
≤%10 22 (28.9)
>%10 ≤%20 23 (30.3)
>%20 31 (40.8)

Operation Type (n=127)
MRM (modifi ed radical mastectomy) 116 (91.3)
BCS (breast conserving surgery) 11 (8.7)

Tab. 1. Patients’ clinicopathological features.

Response  All patients, n=127 (%)
Clinical response

CR 27 (21.3)
PR 76 (59.8)
SD 21 (16.5)
PD 3 (2.4)

Pathological Response
pCR (breast+axilla) 24 (18.9)
Residual mass 103 (81.1)

CR – Complete response, pCR – Pathological complete response, PD – 
Progressive disease, PR – Partial response, SD – Stable disease

Tab. 2. Response rates to the neoadjuvant chemotherapy.
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difference was observed between the Ki-67 groups in terms of 
pCR (32.3 % vs 18.2 % and 17.4 %, respectively, p: 0.344). No 
difference was also determined in ORR and pCR between pre- 
and postmenopausal patients (81.5 % vs 81.7 % p: 1.0, 45.8 % vs 
54.2 %, p: 0.952, respectively). There was no difference in terms 
of ORR and pCR between the ≤ T2 and > T2 patients (78.75 % 
vs 85.3 % p: 0.582, 18.75 % vs 20.6 % p: 1.0, respectively). No 
difference was also found in ORR and pCR between patients 
with and without lymph node involvement (78.9 % vs 85.0 % p: 
0.761, 17.2 % vs 30.0 % p: 0.216, respectively). No difference in 
ORR and pCR was also determined between luminal A, luminal 
B, HER2-positive, and triple-negative patients (73.9 % vs 79.3 % 
vs 92.9 % vs 80 % p: 0.61, 8.7 % vs 22.4 % vs 28.6 % vs 30.0 %, 
p: 0.317, respectively).

The patients’ pre- and post-NACT NLR, PLR, PNI, and HALP 
scores were measured, and the presence of any association between 
these and ORR and pCR was investigated (Tabs 3 and 4, respec-
tively). The presence of any relationship between the changes in 
these values after NACT and ORR and pCR was also investi-

gated (Tab. 5). No statistically signifi cant 
difference was observed in terms of ORR 
and pCR between cut-off values below and 
above the area under the curve for HALP 
scores before and after preoperative NACT, 
and the change between these (delta-HALP) 
(delta-HALP: ORR: 83.1 % vs 73.3 %, p: 
0.470 and pCR: 18.8 % vs 13.3 %, p: 1.0).

Discussion

NACT is the standard treatment in lo-
cally advanced breast cancer (17). Since 
the clinical and pathological responses ob-
tained with NACT are signifi cant in terms 
of prognosis in breast cancer, it is impor-
tant to understand the factors affecting the 
response to NACT. The best known factors 
for predicting response in patients receiving 
NACT are the tumor molecular subtype and 
the Ki-67 percentage (18, 19). In agreement 
with the previous literature, ORR was also 
higher among patients with Ki-67 > 20 % 
in the present study (p:  0.027). 

Infl ammation is regarded as the seventh 
hallmark of cancer. It has long been known 
to lead to malignant cell proliferation, an-
giogenesis, and metastasis, and to lower the 
response to chemotherapy and hormono-
therapy (5). Since high NLR and PLR val-
ues have been shown to be correlated with 
increased cancer-related SIR, its prognostic 
signifi cance has been investigated in several 
types of cancer, and better prognosis has 
been observed in patients with low NLR 
and PLR values (6, 8, 20). Whether these 

ORR (CR+PR) n (%) pCR n (%)
+ – + –

NLR:
 <2.495: 77 (77.8%) 15 (65.2%) p:0.32 18 (81.8%) 74 (74%) p:0.61 ≥2.495: 22 (22.2%)  8 (34.8%) 4 (18.2%) 26 (26%)

PLR: 
<144.25: 77 (77.8%) 15 (65.2%) p:0.32 16 (72.7%) 76 (76%) p:0.96 ≥144.25: 22 (22.2%) 8 (34.8%) 6 (27.3%) 24 (24%)

PNI: 
<57.72: 72 (75%) 16 (76.2%) p:1.0 17 (77.3%) 71 (74.7%) p:1.0≥57.72: 24 (25%) 5 (23.8%) 5 (22.7%) 24 (25.3%)

HALP:
≤60.974: 68 (70.8%) 19 (90.5%) p:0.11 15 (68.2%) 72 (75.8%) p:0.64>60.974: 28 (29.2%) 2 (9.5%) 7 (31.8%) 23 (24.2%)

CR – Complete response, HALP – Hemoglobin albumin lymphocyte platelet, NLR – Neutrophil lymphocyte ratio, 
ORR – Objective response rate, pCR – Pathological complete response, PD – Progressive disease, PLR – Platelet 
lymphocyte ratio, PNI – Prognostic nutritional index, PR – Partial response, SD – Stable disease

Tab. 3. The relationship between clinical and pathological responses and preoperative NLR, 
PLR, PNI and HALP scores before neoadjuvant chemotherapy.

ORR (CR+PR) n (%) pCR n (%)
+ – + –

NLR:
<3.1711: 78 (76.5%) 16 (66.7%) p:0.46 20 (87%) 74 (71.8%) p:0.21≥3.1711: 24 (23.5%)  8 (33.3%) 3 (13%) 29 (28.2%)

PLR: 
<226.888: 80 (78.4%) 15 (62.5%) p:0.17 18 (78.3%) 77 (74.8%) p:0.93≥226.888: 22 (21.6%) 9 (37.5%) 5 (21.7%) 26 (25.2%)

PNI: 
<52.05: 76 (74.5%) 18 (75%) p:1.0 17 (73.9%) 77 (74.8%) p:1.0≥52.05: 26 (25.5%) 6 (25%) 6 (26.1%) 26 (25.2%)

HALP:
≤45.506: 77 (75.5%) 18 (75%) p:1.0 14 (60.9%) 81 (78.6%) p:0.12>45.506: 25 (24.5%) 6 (25%) 9 (39.1%) 22 (21.4%)

CR – Complete response, HALP – Hemoglobin albumin lymphocyte platelet, NLR – Neutrophil lymphocyte ratio, 
ORR – Objective response rate, pCR – Pathological complete response, PD – Progressive disease, PLR – Platelet 
lymphocyte ratio, PNI – Prognostic nutritional index, PR – Partial response, SD – Stable disease

Tab. 4. The relationship between clinical and pathological responses and preoperative NLR, 
PLR, PNI and HALP scores after neoadjuvant chemotherapy.

positive and 10 (9.3 %) were triple-negative. Fifty-six (44.1 %) had 
been started on NACT with an anthracycline + taxane combination, 
30 (23.6 %) with a combination of anthracycline + cyclophospha-
mide, 26 with (20.5 %) an HER2-targeted regimen, seven (5.5 %) 
with a platinum + taxane regimen, and eight (6.3 %) with other 
regimens (FEC, TC, and taxane alone). Sixteen patients completed 
the fi rst chemotherapy protocol and progressed to the second. Nine 
(56.3 %) of these received taxane alone, four (25 %) received a 
taxane + platinum combination, and three (18.8 %) received HER2-
targeted regimens. Ninety-seven (76.4 %) of our patients did not 
complete six-month NACT. Our patients’ clinical and pathologi-
cal response rates are summarized in Table 2. Analysis of clinical 
responses revealed ORR (complete response + partial response) in 
103 (81.1 %) patients, while evaluation of pathological response 
rates revealed pCR in the breast + axilla in 24 (18.9 %) patients. 

Factors affecting clinical and pathological responses were 
also investigated. ORR was signifi cantly higher in patients with 
Ki-67 > 20 % than in those with Ki-67 ≤ 10 % and 10–20 % (90.3 
% vs 59.0 % and 78.3 %, respectively, p: 0.027). No signifi cant 
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ratios are also predictive in determining the response to neoadju-
vant therapy in breast cancer has also been investigated. Graziano 
et al’s study published in 2018 considered the effects on achiev-
ing pCR of pre-NACT NLR and PLR and combinations thereof in 
373 breast cancer patients receiving NACT. While no signifi cant 
association was observed between NLR or PLR values alone, sig-
nifi cantly higher pCR was achieved in patients in the low-NLR/
low-PLR combination group (p 0.009) (7).

NLR, PLR, and HALP score are known to be of prognostic 
signifi cance in several cancers. The principal limitation of stud-
ies showing that signifi cance is the absence of standardized cut-
off values. Since statistically signifi cant cannot be obtained with 
ROC analysis, particularly in studies with low numbers of patients, 
statistical analysis is performed based on the cut-off values from 
previous studies. Since studies’ patient profi les are not exactly 
identical, we do not think that statistical analysis using cut-off 
values from other studies will yield healthy results. Studies in 
the literature support this view (3, 21). Dan et al suggested that, 
theoretically, delta-NLR was more predictive than pre- and post-
NACT NLR in evaluating the effectiveness of NACT in breast 
cancer. While no signifi cant association was observed between 
pre-and post- preoperative NLR and pCR, they achieved signifi -
cantly higher pCR in patients with delta-NLR < 0 (p < 0.001). 
The authors attributed this result to the study having focused on 
delta-NLR, a change variable, rather than an absolute value (3). In 
support of that idea, Wang et al. also showed that low delta-NLR 
and delta-PLR after chemotherapy in unresectable stomach cancer 
were associated with better overall survival (OS) and progression 
free survival (PFS) (21).

Since the HALP score shows both systemic infl ammatory re-
sponse and nutritional status, it is known to be a practical option 
in prognosis evaluation in several cancers (12, 13). To the best of 
our knowledge, only limited studies have investigated the effect 
of the change in HALP scores after NACT on clinical and patho-
logical responses in breast cancer. In the light of this informa-
tion, this study was intended to investigate the effect on clinical 
and pathological responses of pre- and post- preoperative HALP 
scores, systemic infl ammatory response markers (NLR and PLR), 
and PNI values and the changes occurring in these in breast cancer 

patients receiving NACT. Although better 
numerical results were achieved in obtain-
ing ORR and pCR in patients with delta-
NLR, delta-PLR, and delta-HALP scores < 
0, these results were not statistically signifi -
cant (delta-HALP: ORR: 83.1 % vs 73.3 %, 
p: 0.470 and pCR: 18.8 % vs 13.3 %, p: 1.0).

We think that our inability to show any 
statistically signifi cant effect on clinical 
and pathological responses of NLR, PLR, 
PNI, and HALP score values before and 
after preoperative NACT and the differ-
ences in these (with the exception of PNI) 
poses a limitation on this study. The prin-
cipal limitations of this study are the low 
patient number and the differing ages, gen-

ders, and menopausal states, and therefore immune responses, 
of our patients. In addition, it should be remembered that the 
patients’ stages at the time of diagnosis, and the histological and 
molecular subtypes differed, and that the responses to NACT may 
also be different. The types and durations of chemotherapy that 
our patients received in NACT also varied. It should not be for-
gotten that all these can affect clinical and pathological responses. 
Further studies with larger numbers are now needed to support the 
hypothesis in this study. 

Conclusions

A higher ORR is achieved with NACT in breast cancer in 
patients with Ki-67 > 20 %. However, this study does not sup-
port the idea that preoperative NLR, PLR, PNI, and HALP scores 
measured before and after NACT and the changes in these after 
NACT (with the exception of PNI) are of prognostic signifi cance 
in patients with breast cancer. Further, more extensive studies on 
the subject are now needed.
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