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ABSTRACT
Objective: To determine the diagnostic value of the haemoglobin, albumin, lymphocyte, and platelet (HALP) score in predicting axillary lymph node (ALN) involvement.
Study Design: Observational study.
Place and Duration of Study: Department of General Surgery, Balıkesir University and Mersin City Hospital, Turkey from January
2016–December 2021.
Methodology: Included in the study were 307 patients who underwent surgical treatment for breast cancer. HALP values were
calculated by multiplying the haemoglobin, albumin, and lymphocyte values and dividing the resulting value by the platelet
number. The patients were divided in two groups, being those with low HALP (Group 1) and high HALP (Group 2) scores. We
examined the potential of the HALP score for the prediction of ALN involvement.
Result: Group 1 had 65 patients and the Group 2 had 242 patients. At the cut-oﬀ point, a HALP score of <29.01 predicted the presence of axillary involvement with a sensitivity of 84.33% and a speciﬁcity of 26.1%. The sentinel lymph node sampling rate was
similar in both groups (12.3% vs. 16.9% p=0.365). The presence of positive lymph nodes in the axilla was higher in group 1 (67.7%
vs. 53.3% p=0.038). There was no correlation between HALP score, and the metastatic lymph node and total lymph node count.
Conclusion: The use of HALP score alone for the prediction of axillary lymph node positivity in patients with breast cancer is not
advised. In the present study, a low HALP score was associated with aggressive tumour activity, such as advanced tumour and axillary lymph node positivity.
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INTRODUCTION
Breast cancer is the most common form of cancer among
women and is the second leading cause of cancer-related death
after lung cancer.1 Development in the diagnosis and treatment
of breast cancer around the world, Turkey included, have
contributed signiﬁcantly to the survival of patients and diseasefree survival.
The earliest and most common metastasis site in breast cancer
patients are the axillary lymph nodes (ALN), which is an important indicator of progression and clinical staging, and the status
of the axillary nodes plays an important role also in the determination of a clinical treatment plan.2
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Axillary dissection is the standard approach for patients with
pathologically positive nodes. Sentinel lymph node biopsy
(SLNB) is performed in patients with negative lymph nodes on
palpation or imaging, although both axillary lymph node dissection (ALND) and SLNB are associated with such side eﬀects as
infection, lymphedema, pain, infection, and hematoma.3
The determination of the presence of metastasis in the axilla
from preoperative data in breast cancer has been the subject of
many studies, and several have presented formulas and nomogram programs for the calculation of the relationship between
identiﬁable parameters and axillary metastases.4-6 Clinics make
use of diﬀerent non-invasive imaging methods, including ultrasound, mammography, Magnetic resonance imaging (MRI),
and positron emission tomography/computed tomography (PET/CT) for the examination of the state of the axilla based
on its morphological and functional abnormalities, although the
rate of false negatives when used alone is considered too high.
Ultrasound-guided ﬁne-needle aspiration may reveal preoperative lymph node metastasis, although if a negative result is
obtained, sampling is still required to conﬁrm the state of the
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axilla.7,8 There is, therefore, an urgent need for a non-invasive
and less expensive approach to the prediction of the status of
the axilla in breast cancer patients.

patients in the postoperative period were compared. In addition,
the HALP score at the determined cut-oﬀ value predicting an axillary positive lymph node was examined.

Inﬂammation and nutrition are important in the formation and
progression of cancer.9,10 In recent studies, a new immune nutrition index called HALP has been developed that is calculated
from haemoglobin, albumin, lymphocyte and platelet values.
The condition of the patient's immune system and nutritional
status, its prognostic importance, and its relationship with the
postoperative period, have been shown in many types of
cancer.11-13 The aim of the present study was to assess the diagnostic value of the HALP score for the prediction of ALN metastasis in breast cancer.

IBM SPSS Statistics (Version 23.0. Armonk, NY: IBM Corp.) was
used for the statistical analysis of the data. Categorical variables were expressed as numbers and percentages, while continuous data with abnormal distribution were expressed as
mean and standard deviation, and data without normal distribution were expressed as minimum-maximum values. A ShapiroWilk test was used to determine whether the data were
normally distributed, and a Chi-square test and Fisher's exact
test were applied for the comparison of categorical variables.
An Independent Student's t-test was used for the comparison of
groups with normal distribution, and a Mann-Whitney U-test for
the comparison of groups without normal distribution. The sensitivity and speciﬁcity of the HALP score were calculated based on
the axillary lymph node positivity of the patients. The cut-oﬀ
value was determined from the area under the ROC curve. A
Spearman correlation test was used to determine the relationship between lymph node count and HALP score. Statistical
signiﬁcance was accepted as <0.05 in all tests.

METHODOLOGY
Patients who had been diagnosed with breast cancer and had
undergone surgery from January 2016 to December 2021 were
included in this observational study. Permission for the study was
granted by the Balıkesir University Faculty of Medicine Ethics
Committee, dated and numbered 08.09.2021-2021/187. Patient
data were obtained from the hospital automation system, the
online database of the Ministry of Health (e-pulse), and the
hospital archive ﬁles. Patients with missing follow-up data and
male patients were excluded from the study.
The HALP index score is calculated using the formula: haemoglobin (g/L) × albumin (g/L) × lymphocytes (/L) / platelets (/L).
Patient blood samples were taken at the time of admission for
surgery, and the tumour types were determined according to
World Health Organization criteria. Breast cancer was staged
according to the 6th edition of the Cancer Staging Manual
14
published by the American Cancer Joint Committee on Cancer.
Treatment decisions were made by a multidisciplinary team of
surgeons, oncologists and radiation oncologists specialized in
breast cancer. Neoadjuvant therapy was administered to
patients with locally advanced tumours. The choice of total
mastectomy or breast-conserving surgery was made based on
tumour size, the multifocality and multicentricity of the tumour,
and patient preference. The expression of the oestrogen
receptor (ER) and progesterone receptor (PR) was determined
through immunohistochemistry. Human epidermal growth
factor receptor 2 (HER2) expression was determined based on
immunohistochemistry or ﬂuorescent in situ hybridization
(FISH), depending on the case.
Cut-oﬀ values garnered from Receiver operating characteristic
(ROC) curves were analysed. The patients who were included in
the study were divided into two groups as Group 1 (low-HALP
score) and Group 2 (high-HALP score), depending on the deﬁned
cut-oﬀ value. The demographic characteristics of the patients,
hemogram ﬁndings, carbohydrate antigen 15-3 (CA15-3) levels,
menstrual pattern, menopausal status, history of oral contraceptive use, number of children, breastfeeding status, family history
of cancer, pathological diagnosis, neoadjuvant treatment
status, sentinel lymph node sampling, T stage, the number of
metastatic and total lymph nodes, ER (%), PR (%), CERBB2, Ki-67
(%), and the surgical and oncological treatment applied to the

RESULTS
A ROC curve was drawn to establish a cut-oﬀ HALP score and
yielded an area under the curve of 52.5% (p=0.457). At the cutoﬀ point, a HALP score of <29.01 predicted the presence of axillary involvement with a sensitivity of 84.33% and speciﬁcity of
26.1%. The ROC analysis is presented in Figure 1.

Figure 1: Receiver operating characteristic curve analysis of the HALP
score for lymph positive.

Group 1 included 65 patients and Group 2 included 242 patients
with a mean age of 56.3 and 58.5 (p=0.204), respectively. Menopausal status (p=0.517). Smoking was more common in Group
1 (72.3% vs 59.5% p=0.039), and the Hgb value (12 vs. 13.2
p<0.001), Lymphocyte count (1.51 vs. 2.18 p<0.001) and
albumin value (4.37 vs. 4.42 p=0.016) were lower in Group 1
(Table I).
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Table I: Demographic data and clinical background.

Age
OCU (months)
Menstrual regularity
Regular
Irregular
Menopause status
Negative
Positive
Cigarette smoking
Childbirth
Number of children
Presence of breastfeeding
Breastfeeding status (years)
Family history of malignancy
Haemoglobin (gr/dl)
Platelet counts (mm3 /L)
Neutrophils counts (mm3 /L)
Lymphocytes counts (mm3 /L)
Monocytes counts (mm3 /L)
Albumin (gr/dl)
ESR (mm/h)
CA15.3 (U/ml)

Group 1
Low
65 (%)

Group 2
High
242 (%)

p-value

56.3±12.6
6 (0-36)

58.5±12.5
5 (0-36)

0.204a
0.625b

14 (60.9)
9 (39.1)

39 (49.4)
40 (50.6)

0.331c

24 (36.9)
41 (63.1)
47 (72.3)
56 (86.2)
3 (1-6)
56 (86.2)
4 (1-10)
18 (27.7)
12 (2.3-14.5)
319 (58-724)
4.27 (0.07-375)
1.51 (0-4.49)
0.34 (0.09-1.98)
4.37 (0.28-4.8)
29 (6-100)
13.1 (2.4-1917.8)

79 (32.6)
163 (67.4)
144 (59.5)
199 (82.2)
3 (1-6)
199 (82.2)
4 (1-12)
64 (26.4)
13.2 (9.2-15.9)
270.5 (24-651)
4.39 (1.6-10.06)
2.18 (1.19-4.61)
0.36 (0.08-1.62)
4.42 (2.5-17)
25 (2-68)
13.55 (1.8-314.6)

0.517 c
0.039*. c
0.454 c
0.387b
0.454 c
0.534b
0.840 c
<0.001b.**
b
<0.001 .**
b
0.999
<0.001b.**
0.086b
0.016b.*
0.022b.*
0.641b

OCU oral contraceptive use ESR Erythrocyte sedimentation rate *p<0.05, **p<0.001, a: Independent Student t-test=mean±SD, b Mann-Whitney U-test: Med
(Min-Maks), c Chi-Square Test and Fisher's Exact Test = n (%).
Table II: Tumour characteristics.

Biopsy
Excision
Incisional
Tru-cut
Clinical stage
Early
Local. Advanced
Neoadjuvant therapy
Tumour diameter in radiology
Surgical intervention performed
Mastectomy
Mastectomy+SLNB
Mastectomy+SLNB+axillary dissection
BCS
BCS+axillary dissection
BCS+SLNB
BCS+SLNB+axillary dissection
MRM

Group 1
Low
65 (%)

Group 2
High
242 (%)

3 (4.6)
-

18 (7.4)
1 (0.4)

62 (95.4)

223 (92.1)

30 (46.2)
35 (53.8)
13 (20)
3 (2-18)

149 (61.6)
93 (38.4)
39 (16.1)
3 (1-15)

2 (3.1)
3 (4.6)
1 (1.5)
2 (3.1)
1 (1.5)
56 (86.2)

4 (1.7)
19 (7.9)
11 (4.5)
3 (1.2)
13 (5.3)
9 (3.7)
2 (0.8)
181 (74.8)

p-value

0.630 c

0.025*.c
0.459 c
0.182b

NA

SLNB: Sentinel lymph node biopsy, BCS: Breast-conserving surgery, MRM: Modiﬁed radical mastectomy *p<0.05, **p<0.001, b Mann-Whitney U-test: Med
(Min-Maks), c Chi-square Test and Fisher's Exact Test = n (%).

The patients in Group 1 were more frequently at a locally
advanced stage (53.8% vs. 38.4% p=0.025). The recorded
radiological tumour diameters and biopsy types were similar
between the groups. The most common surgical procedure
was Modiﬁed radical mastectomy in both groups (86.2% vs.
74.8.6 NA), as shown in Table II.

The SLNB rate was similar between the groups (12.3% vs.
16.9% p=0.365). The presence of positive axillary lymph
736

nodes was more common in Group 1 (67.7% vs. 53.3%
p=0.038). The total number of lymph nodes dissected was
higher in Group 1 (20 vs. 17.5 p=0.015). The most
common pathological type in both groups was invasive
ductal carcinoma (72.3% vs. 73.6% NA). The pathological
stage and immunohistochemical receptor status of the
tumour in the two groups were similar. Data are presented
in Table III.
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Table III: Pathological Outcomes.
Group 1
Low
65 (%)

Group 2
High
242 (%)

p-value

SLNB
T Stage
T0
T1

8 (12.3)

41 (16.9)

0.365 c

15 (23.1)

3 (1.2)
67 (27.7)

0.251 c

T2

35 (53.8)

138 (57)

T3

10 (15.4)

18 (7.4)

T4

5 (7.7)

12 (5)

Tis
Presence of axillary lymph nodes
CERB B2 category
0
1

44 (67.7)

4 (1.7)
129 (53.3)

52 (80)
7 (10.8)

179 (74)
17 (7)

2

2 (3.1)

10 (4.1)

3
Pathologic stage
0
1A

4 (6.2)

36 (14.9)

8 (12.3)

5 (2.1)
44 (18.2)

2A

15 (23.1)

78 (32.2)

2B

16 (24.6)

47 (19.4)

3A

13 (20)

40 (16.5)

3B

4 (6.2)

7 (2.9)

3C
The number of Metastatic lymph node
Total number of lymph nodes
ER (%)
PR (%)
Ki 67 (%)
Pathological Diagnosis
Adenoid cystic Carcinoma
Apocrin
Ductal carcinoma in situ
Invasive ductal carcinoma
Invasive lobuler carcinoma
Invasive lobuler carcinoma + paget disease
Medullary carcinoma
Metaplastic carcinoma
Mixed carcinoma
Mucinous carcinoma
Mucinous carcinoma (colloid. clear)
Mucinous carcinoma and neuroendocrine
Neuro-endocrine
Squamous cell carcinoma
Solid papillary carcinoma
Post-op treatment
Hormonal therapy
Hormonal therapy +Radiotherapy

9 (13.8)
4 (1-30)
20 (1-49)
90 (0-100)
30 (0-100)
10 (1-80)

21 (8.7)
3 (1-34)
17.5 (1-50)
80 (0-100)
40 (0-100)
10 (0-95)

47 (72.3)
5 (7.7)
1 (1.5)
1 (1.5)
7 (10.8)
2 (3.1)
1 (1.5)
1 (1.5)
-

1 (0.4)
1 (0.4)
4 (1.7)
178 (73.6)
15 (6.2)
1 (0.4)
11 (4.5)
2 (0.8)
16 (6.6)
9 (3.7)
1 (0.4)
1 (0.4)
1 (0.4)
1 (0.4)

NAc

5 (7.7)
52 (80)
8 (12.3)

35 (14.5)
2 (0.8)
152 (62.8)
53 (21.9)

0.072 c

Chemoradiotherapy
Chemotherapy

0.038*.c
0.230 c

0.256 c

0.513b
0.015b.*
0.239b
0.297b
0.944b

SLNB Sentinel lymph node biopsy *p<0.05, **p<0.001b: Mann-Whitney U-test: Med (Min-Maks), c Chi-Square Test and Fisher's Exact Test = n (%).

No correlation was identiﬁed between HALP score, and
metastatic lymph node and total lymph node counts
(r=0.051; p=0.504 and r=0.056; p=0.333 respectively).

DISCUSSION
The present study, examining the accuracy of the HALP score,

calculated in the preoperative period, on the prediction of axillary node positivity in breast cancer, calculated the sensitivity
of the HALP score to be 84% and the speciﬁcity to be 26%.
Axillary node positivity was found to be higher in the low
HALP score group, in which smoking was more common and
sedimentation was higher. An analysis of the advanced and
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early stage cancer types in the sample revealed a low HALP
score to be associated with advanced-stage tumours.

Axillary lymph node involvement is the leading prognostic
marker of disease-free and overall survival in breast
cancer.15,16 Consequently, interventions of the axilla in the
surgical treatment of breast cancer continues to be a
leading area of interest in clinical and surgical oncology.
There are proven factors to be eﬀective in the prediction of
axillary node status. These include serum miRNA proﬁle,
tumour-inﬁltrating lymphocyte (TIL) within the tumour
microenvironment and new markers such as CXCR4
6,17,18
level,
as well as mammography, ultrasound, dynamic
contrast (DCE)-MR, Doppler and ultrasound combined with
computed tomography-based radiomic nomograms with
19-21
varying sensitivity speciﬁcities.
In addition, such immune
composite indices as Neutrophil/lymphocyte ratio have also
22
been shown to be associated with lymph node metastasis.
There are a number of newly identiﬁed biomarkers that are
still in the experimental stage and are currently not cost
eﬀective. Although radiology-based methods show relatively
high sensitivity and speciﬁcity, they require the patient to
receive additional radiation and contrast material, and accurate results cannot always be obtained with imaging.
The immune and nutritional statuses of patients can be evaluated from simple and reproducible parameters obtained
from the blood. The predictive power of the HALP score has
proven to be insuﬃcient, although it provides a rational
basis for the composite index in the present study, in which
the role of the immune system in cancer progression is evaluated, as well as the relationship between nutritional status
and cancer.
In the prognosis of colorectal cancers, a low HALP score has
been found to be associated with a high mortality rate in
literature. Furthermore, 5-year survival in these patients is
low.23 In the study by Yalav et al., although no relationship
was identiﬁed between HALP score and the prognosis of
gastric cancer, it was found to be associated with positive
24
lymph nodes and poor clinicopathological features. Arıkan
et al. reported that in addition to the prognostic importance
of the HALP score in pancreatic cancer, it was also able to
predict the development of 73% (55.6–87.1) of pancreatic
ﬁstulas with a 62.11% (51.6-71.9) speciﬁcity (95%CI) and
sensitivity (95%CI, AUC= 0.666, p=0.002).11 The evidence
provided by the HALP score and the diﬀerent tumours to
which it is applied in studies are increasing, and its prognostic importance has become worthy of note, especially in
11,13,23,25
gastrointestinal system and genitourinary cancers.
This can be attributed to the fact that nutrition aﬀects this
organ system in particular, while its diagnostic and prognostic value in solid tumours, on the other hand, is limited,
and has yet to be demonstrated.
The limited variety of operations and the retrospective
738

design of the study are the main limitations of the present
study. That said, the authors believe that the study
contributes to literature as the ﬁrst to evaluate the relationship between HALP score and breast cancer. Multicenter
studies involving similar patient subgroups will need to be
applied to contribute to ﬁlling this gap in literature. The available data are insuﬃcient for an assessment of the diagnostic
value of the HALP score.

CONCLUSION
HALP score – an immunonutritional composite index was
shown to be unable to predict axillary lymph node positivity
in breast cancer. This result may be attributed to the large
cohort of patients who were managed diﬀerently in our study.
In this study of a large patient cohort, a low HALP score was
found to be associated with aggressive tumour activity, such
as advanced tumour and axillary lymph node positivity.
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