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Background: Among cancers, lung cancer has the second highest incidence rate and the highest mortality
rate in the world. Identifying suitable biomarkers to assist in the prognostic prediction of lung cancer is
crucial for developing individualized treatment plans. The hemoglobin, albumin, lymphocyte, and platelet
(HALP) score has been applied to predict patient prognosis across a variety of cancers. This study aimed to
investigate the predictive value of the HALP score for the prognosis of patients with stage IIT squamous cell
lung cancer.

Methods: The clinical data of patients with stage III squamous lung cancer who had undergone radical
radiotherapy at the Department of Radiotherapy of The Fourth Hospital of Hebei Medical University from
January 2011 to December 2020 were retrospectively analyzed. The optimal cutoff values for continuous
variables were determined using X-Tile software. A Cox proportional hazards model was used for univariate
and multivariate analysis, the Kaplan-Meier method was used for survival analysis, and log-rank test was used
to check for differences.

Results: A total of 206 patients were included in this study, and the cutoff value for the HALP score was
24.3. There were statistically significant differences between the high- and low-HALP-score groups in terms
of alcohol consumption history, tumor-node-metastasis (TINM) stage, prognostic nutritional index (PNI)
score, and systemic immune-inflammation index (SII) score. The median overall survival (OS) was 11.0 and
22.0 months in the low- and high-HALP-score groups, respectively (P<0.001), and the median progression-
free survival (PFS) was 8.0 and 13.0 months, respectively (P=0.002). Univariate analysis showed that a low
HALP score was significantly associated with OS [hazard ratio (HR) =1.698, 95% confidence interval (CI):
1.261-2.286; P<0.001] and PFS (HR =1.584, 95% CI: 1.176-2.132; P=0.002) in patients with stage III lung
squamous carcinoma, while the multivariate analysis showed that a low HALP score was the most important
factor in OS (HR =1.538, 95% CI: 1.137-2.079; P=0.005) and PFS (HR =1.399, 95% CI: 1.033-1.895;
P=0.03) as independent predictors of poor prognosis.

Conclusions: In patients with stage III squamous cell lung cancer treated with radical radiotherapy, low
baseline HALP score is associated with its poorer OS and PFS and may thus be valuable prognostic factor.
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Introduction

According to the latest International Agency for Research
on Cancer report, lung cancer has the second highest
incidence rate and the highest mortality rate in the world (1).
Non-small cell lung cancer (NSCLC) is one of the major
types of lung cancer, accounting for about 85% of all lung
cancers, with, lung squamous cell carcinoma (LUSC) is one
of the most common histological subtypes of lung cancer,
accounting for about 30% of NSCLC cases (2). Due to its
insidious onset and lack of specific manifestations, most
patients with LUSC are diagnosed at an advanced stage, and
radical radiotherapy has become the standard treatment.
Despite the recent advances in lung cancer screening and
treatment modalities, the overall prognosis for those with
LUSC is not satisfactory, with a 5-year overall survival
(OS) rate of 10-20% for patients with clinical stage III and
IV LUSC (3). Therefore, identifying accurate prognostic
biomarkers for tumors is crucial to refining individualized
treatment plans and improving the prognosis and survival of
patients with LUSC.

A number of studies have shown that the systemic
inflammatory status (4) and nutritional status (5,6) are
closely related to the survival of patients with cancer, and
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Key findings

¢ In patients with stage ITI squamous lung cancer treated with radical
radiotherapy, low baseline hemoglobin, albumin, lymphocyte,
and platelet (HALP) scores was associated with poorer overall
survival and progression-free survival and thus may be a valuable
prognostic indicator.

What is known and what is new?

e HALP score has been reported to be correlated with prognosis in a
variety of cancers, including gastrointestinal tumors and urological
tumors. However, its use in lung cancer is less common, especially
in lung squamous cell carcinoma (LUSC), and has not been
reported.

® This study was the first to examine HALP scores in patients with
stage III LUSC who had undergone radical radiotherapy and was
aimed at assessing the prognostic significance of baseline HALP in
this population.

What is the implication, and what should change now?

* In recent years, rapid advances have been made in the diagnosis
and treatment of lung cancer, but the prognosis of some patients
remains poor. Therefore, we should find more suitable biomarkers
to guide the diagnose and treatment in lung cancer, which is
critical to developing individualized treatment plans.
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many common blood indices such as neutrophil:lymphocyte
ratio (NLR) (7-9), platelet:lymphocyte ratio (PLR) (10,11),
systemic inflammatory response index (SIRI) (12), and
prognostic nutritional index (PNI) (13,14) have been used to
predict the survival prognosis of patients. The hemoglobin,
albumin, lymphocyte, and platelet (HALP) score can reflect
the inflammatory and nutritional status of the body in an
integrated manner and has been applied to predict patient
prognosis in a variety of cancers, including gastrointestinal
tumors (15,16) and urological tumors (17,18); however,
its utility to prognosticate survival in patients with LUSC
treated with radiotherapy has not been extensively reported.
In addition, given that clinical stage is an important factor
in the prognosis of those with lung cancer, in order to
reduce analysis bias, this study retrospectively analyzed the
relationship between the pre-radiotherapy HALP score
and the prognosis of patients with clinical stage III LUSC
who had received radical radiotherapy. The overarching
goal of this study was to assess the value of HALP score
in predicting survival after radiotherapy for patients with
LUSC. We present this article in accordance with the
REMARK reporting checklist (available at https://jtd.
amegroups.com/article/view/10.21037/jtd-24-1513/rc).

Methods
Clinical information

The study was conducted in accordance with the Declaration
of Helsinki (as revised in 2013). The study was approved by
Ethics Committee of the Fourth Hospital of Hebei Medical
University (No. 2020KS024) and informed consent was
taken from all the patients. Patients with stage III LUSC
who had undergone radical radiotherapy in the Department
of Radiotherapy of The Fourth Hospital of Hebei Medical
University from January 2011 to December 2020 were
enrolled.

Inclusion criteria

The inclusion criteria for patients were the following: (I)
histopathologically or cytologically confirmed LUSC; (II)
clinical stage III according to the tumor-node-metastasis
(TNM) stage of the eighth edition of the American Joint
Committee on Cancer (AJCC) lung cancer guidelines,
inoperable or refused surgery for personal reasons; (I1I)
distant metastasis excluded by computed tomography
(CT), magnetic resonance imaging (MRI), and whole-body
positron emission tomography (PET) before treatment;
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and (IV) no other antitumor treatments such as particle
implantation before and after combined radiotherapy.

Exclusion criteria

The exclusion criteria for patients were the following: (I)
lack of hematological findings before radiotherapy; (II)
accompaniment of serious cardiac, pulmonary, brain, or
other medical diseases; (III) accompaniment of malignant
tumors in other sites; and (IV) patient failure to complete
chest radiotherapy [dose of target (DT) <54 Gy] due to

personal reasons or disease progression.

Radiotherapy tavget area and dose

With consideration to imaging data such as localization CT,
ultrasound diagnosis, or PET/CT, the gross tumor volume
(GTV) was outlined in the treatment planning system
and included the extent of the lung tumor and mediastinal
metastatic lymph nodes as determined by imaging. Meanwhile,
the clinical target volume (CTV) was a uniform outward
expansion of the GTV of 0.6 cm, and the planning target
volume (PTV) was a uniform outward expansion of the CTV
of 0.5-1.0 cm, with appropriate modifications being made
according to the anatomical barrier. Additionally, 95% of the
prescribed doses of the PTV was required to be 54-70 Gy, at
1.8-2.2 Gy/dose and a median dose of 60 Gy. All patients were
treated with 6 MV X-ray linear accelerator.

Chemotherapy regimens

Chemotherapy was administered using synchronous and
sequential chemotherapy. The chemotherapy regimen was
platinum-based single-agent or combination chemotherapy;
the platinum-based drugs were cisplatin, carboplatin,
nedaplatin, and lobaplatin, while the combination drugs were
paclitaxel, gemcitabine, docetaxel, and vincristine. According
to the general situation of the patient and the patient’s wishes,
the treatment regimen was selected. Among the whole group,
155 patients received chemotherapy, 74 of whom were treated
with synchronous chemotherapy and 81 with sequential
chemotherapy for 1-6 cycles, with a median of 4 cycles.

Observation indicators

Routine blood and liver and kidney function results
(including hemoglobin count, albumin count, lymphocyte
count, and platelet count) were collected within 1 week
before radiotherapy, and the patients’ pre-radiotherapy

© AME Publishing Company.
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HALP scores were calculated separately according to
the following formula: HALP score = hemoglobin (g/L)
x albumin (g/L) x lymphocyte (10°/L)/platelet (10°/L).
The PNI was calculated as follows: PNI = serum albumin
value (g/L) + 5 x total peripheral blood lymphocytes (10°/L).
Moreover, the systemic immune-inflammation index (SII)
was calculated as follows: SII = neutrophil count (10°/L) x
platelet count (10°/L)/lymphocyte count (10°/L).

Outcomes and follow-up

The outcome evaluation was performed by reviewing chest
CT and related imaging within 1 month after radiotherapy.
Response Evaluation Criteria in Solid Tumors (RECIST) 1.1,
which is divided into complete response (CR), partial response
(PR), stable disease (SD), and progressive disease (PD), was
applied. All patients were followed up regularly by outpatient
or telephone every 3 months for 2 years after radiotherapy and
every 6 months thereafter. All cases were followed up until
October 31, 2022. OS was defined as the time from the start
of radiotherapy to the patient’s death or the last follow-up
visit, and progression-free survival (PFS) was defined as
the time from the start of radiotherapy to the first disease
progression (tumor recurrence, progression, distant metastasis
etc.), death from any cause, or the last follow-up visit.

Statistical analysis

The statistical analysis of all data was performed using
SPSS 25.0 software (IBM Corporation, Armonk, NY,
USA). Comparisons between groups for clinicopathological
characteristics were performed using the ¥’ test or the Fisher
exact test; the optimal truncated values for continuous
variables were obtained using X-tile version 3.6.1 software (19)
(Yale University, New Haven, CT, USA). The Kaplan-Meier
method was applied for survival analysis, and the log-rank
method was used to test for survival differences. In univariate
and multivariate analyses, the Cox proportional hazards model
(with backward selection) was used to assess the independent
risk factors for OS and PFS. All statistical tests were
two-sided probability tests with a test level of a=0.05, and
P<0.05 indicated a statistically significant difference.

Results

Optimal truncation value for continuous varviables

The values of HALP score, PNI, and SII were calculated
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Figure 1 Optimal truncation values of HALP, PNI, and SII scores based on OS by X-tile software. (A) HALP; (B) PNI; (C) SIL The blue
line and the grey line indicate the patients’ survival conditions in two groups. HALP, hemoglobin, albumin, lymphocyte, and platelet; PNI,

prognostic nutritional index; SII, systemic immune-inflammation index; OS, overall survival.

according to their respective formulae. The median value
of the HALP score was 29.43, with a range of 3.88-122.38;
the median value of PNI was 45.22, with a range of 27.50-
65.43; the median value of SII was 805.63, with a range of
140.95-6,081.95. The results showed that the cutoff values
for OS and PFS of the HALP score, PNI, and SII were
24.3, 45.2, and 865.4, respectively (Figures 1,2). According
to the optimal truncation value, patients were divided into

© AME Publishing Company.

the corresponding high- and low-value groups.

Baseline clinical characteristics of the whole group
of patients

A total of 206 patients with stage III LUSC treated with
radical radiotherapy were included in this study, including
193 males and 13 females. There were 79 patients in the
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Figure 2 Optimal truncation values of HALP, PNI, and SII scores based on PFS by X-tile software. (A) HALP; (B) PNI; (C) SII. The blue
line and the grey line indicate the patients’ survival conditions in two groups. HALP, hemoglobin, albumin, lymphocyte, and platelet; PNI,

prognostic nutritional index; SII, systemic immune-inflammation index; PFS, progression-free survival.

low-HALP-score group, accounting for 38.3% of all
patients, and 127 patients in the high-HALP-score group,
accounting for 61.7% of all patients (Figure 3). The mean
age at presentation for the whole group was 61 years, and
the age range at presentation was 28-83 years. The majority
(80.6%) of patients had a history of smoking, and 36.4% of
the patients had a history of alcohol consumption. About
half (n=96) of the patients in the study population had stage

© AME Publishing Company.

IIIB disease, with a fewer number of patients with stage
IIIC and IIIA disease, at 64 and 46 patients, respectively.
After radiotherapy, the distribution of patients in terms of
response status was as follows: CR, 6 cases; PR, 147 cases;
SD, 50 cases; and PD, 3 cases. The objective remission
rate of the entire cohort was 74.3%. The baseline clinical
characteristics of the patients are shown in 7able 1.

The low-HALP-score group (<24.3) and the high-
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HALP-score group (>24.3) were further compared in
terms of gender, age, smoking history, alcohol consumption
history, and TNM stage. The results suggested that patients
in the high-HALP-score group were more likely to have a
high PNT (P=0.001) and a low SII (P<0.001), while HALP
score was significantly associated with patients’ alcohol
consumption history (P=0.03) and TNM stage (P=0.02);
however, there were no significant correlations with
gender, age, smoking history, T stage, N stage, concurrent

Screening (n=271)

Excluded (n=65)

¢ Not meeting inclusion
criteria (n=61)
Discontinued RT (n=2)
Accompaniment of
malignant tumors in
other sites (n=2)

Y
.

\
Analysis (n=206)

Y Y

Low-HALP-score High-HALP-score
group (n=79) group (n=127)

Figure 3 Flow diagram. HALP, hemoglobin, albumin, lymphocyte,
and platelet.
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chemotherapy, prescription dose or radiotherapy efficacy
(Tuble 1).

Survival analysis

All patients were followed up until October 31, 2022;
two cases were lost to follow-up, The median follow-up time
was 18.5 months, ranging from 2 months to 138 month,
and 176 patients died. The median OS for the whole group
was 19.0 months [95% confidence interval (CI): 16.16—
21.83 months] with a range of 2-138 months, and the OS
rates at 1, 2, and 3 years were 65.3%, 36.1%, and 20.2%,
respectively. The median PFS for the whole group was
11.0 months (95% CI: 9.26-12.73 months), and the PFS
rates at 1, 2, and 3 years were 42.6%, 22.0%, and 17.7%,
respectively.

Further analysis revealed that the median OS was
11.0 months (95% CI: 6.89-15.11 months) and 22.0 months
(95% CI: 20.36-23.63 months) in the low- and high-
HALP-score groups, respectively. The 1-, 2-, and 3-year
OS rates were 48.6%, 21.6%, and 16.2% in the low-HALP-
score group, respectively, while those in the high-HALP-
score group were 72.6%, 43.7%, and 25.3%, respectively.
Kaplan-Meier curves were constructed, and log-rank tests
showed significant differences between groups with low and
high HALP scores (P<0.001) (Figure 4).

The median PFS was 8.0 months (95% CI: 7.07-
8.92 months) and 13.0 months (95% CI: 10.15-15.81 months)
in the low-HALP-score and high-HALP-score groups,
respectively. In the low-HALP-score group, 1-, 2-, and

Table 1 The baseline clinical characteristics of 206 patients with stage III LUSC grouped by HALP score

Variables Total number HALP group b
(%) Low-HALP score group (%) High-HALP score group (%)

Gender 0.63
Female 13 (6.3) 6 (7.6) 7 (5.5)
Male 193 (93.7) 73 (92.4) 120 (94.5)

Age 0.06
<60 years 100 (48.5) 26 (32.9) 74 (58.3)
>60 years 106 (51.5) 53 (67.1) 53 (41.7)

Smoking history 0.08
No 40 (19.4) 18 (22.8) 22 (17.3)
Yes 166 (80.6) 61 (77.2) 105 (82.7)

Table 1 (continued)

© AME Publishing Company.
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Table 1 (continued)

Variables Total number HALP group b
(%) Low-HALP score group (%) High-HALP score group (%)

Alcohol consumption history 0.03
No 131 (63.6) 54 (68.4) 77 (60.6)
Yes 75 (36.4) 25 (31.6) 50 (39.4)

T stage 0.11
T1 6 (2.9) 3(3.8) 3(2.4)
T2 30 (14.6) 6 (7.6) 24 (18.9)
T3 71 (34.5) 30 (38.0) 41 (32.3)
T4 99 (48.1) 40 (50.6) 59 (46.5)

N stage 0.08
No_1 27 (13.1) 9(11.4) 18 (14.2)
N, 102 (49.5) 29 (36.7) 73 (57.5)
N, 77 (37.4) 41 (51.9) 36 (28.3)

TNM stage 0.02
A 46 (22.3) 16 (20.3) 30 (23.6)
1B 96 (46.6) 26 (32.9) 70 (55.1)
ne 64 (31.1) 37 (46.8) 27 (21.3)

Prescription dose 0.58
<60 Gy 135 (65.5) 45 (57.0) 90 (70.9)
>60 Gy 71 (34.5) 34 (43.0) 37 (29.1)

Concurrent chemotherapy 0.051
No 50 (24.3) 27 (34.2) 23 (18.1)
Yes 156 (75.7) 52 (65.8) 104 (81.9)

Radiotherapy efficacy 0.43
CR + PR 153 (74.3) 58 (73.4) 95 (74.8)
SD 50 (24.3) 18 (22.8) 32 (25.2)
PD 3(1.4) 3(3.8) 0

PNI score 0.001
<45.2 120 (58.2) 55 (69.6) 65 (51.2)
>45.2 86 (41.7) 24 (30.4) 62 (48.8)

Sll score <0.001
<865.4 111 (53.9) 22 (27.8) 99 (78.0)
>865.4 95 (46.1) 57 (72.2) 28 (22.0)

LUSC, lung squamous cell carcinoma; HALP, hemoglobin, albumin, lymphocyte, and platelet score; TNM, tumor-node-metastasis; CR,
complete response; PR, partial response; SD, stable disease; PD, progressive disease; PNI, prognostic nutritional index; Sll, systemic
immune-inflammation index.
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3-year PFS rates were 28.3%, 13.5%, and 9.5%, respectively,
while those in the high-HALP-score group were 50.3%,
30.1%, and 20.5%, respectively. Kaplan-Meier curves were
constructed, and log-rank tests showed significant differences
between the low- and high-HALP-score groups (P=0.002)
(Figure 5).

In the univariate Cox proportional hazards model for OS,

Overall survival (n=206)
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Figure 4 Kaplan-Meier survival analysis curve of overall survival in

the HALP subgroups. HALP, hemoglobin, albumin, lymphocyte,
and platelet.

7023

a low HALP score was found to be significantly associated
with a poor prognosis [hazard ratio (HR) =1.698, 95% CI:
1.261-2.286; P<0.001]. Meanwhile, the following variables
were associated with OS: later N stage, TNM stage, no
concurrent chemotherapy, poor radiotherapy efficacy, lower
PNI score, and higher SII score (Tible 2).

In the univariate Cox proportional hazards model of

Progression-free survival (n=206)
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Follow-up time, months
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High HALP 127 49 25 1 4 1 0

0
0
Figure 5 Kaplan-Meier survival analysis curve of progression-free
survival in the HALP subgroups. HALP, hemoglobin, albumin,

lymphocyte, and platelet.

Table 2 Univariate Cox regression analysis for OS and PFES in 206 patients with stage III LUSC

0s PFS
Variables
aHR (95% Cl) P aHR (95% Cl) P

Gender

Female 1 (Reference) NA 1 (Reference) NA

Male 1.423 (0.786-2.624) 0.23 1.413 (0.763-2.615) 0.27
Age

<60 years 1 (Reference) NA 1 (Reference) NA

>60 years 1.151 (0.866-1.529) 0.33 1.058 (0.796-1.405) 0.67
Smoking history

No 1 (Reference) NA 1 (Reference) NA

Yes 1.123 (0.799-1.578) 0.51 1.096 (0.793-1.569) 0.53
Alcohol consumption history

No 1 (Reference) NA 1 (Reference) NA

Yes 1.264 (0.938-1.704) 0.12 1.325 (0.983-1.785) 0.07

Table 2 (continued)

© AME Publishing Company.
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Table 2 (continued)
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(OF] PFS
Variables
aHR (95% Cl) P aHR (95% Cl) P

T stage

T1 1 (Reference) NA 1 (Reference) NA

T2 1.158 (0.443-3.027) 0.76 1.052 (0.402-2.749) 0.92

T3 2.052 (0.826-5.094) 0.12 1.818 (0.732-4.516) 0.20

T4 2.112 (0.858-5.199) 0.10 1.886 (0.765-4.647) 0.17
N stage

No_q 1 (Reference) NA 1 (Reference) NA

N, 1.165 (0.742-1.827) 0.51 1.174 (0.748-1.842) 0.49

N 1.929 (1.217-1.827) 0.005 1.822 (1.151-2.885) 0.01
TNM stage

A 1 (Reference) NA 1 (Reference) NA

1B 1.220 (0.842-1.767) 0.29 1.206 (0.833-1.746) 0.32

lnc 2.250 (1.526-3.317) <0.001 2.014 (1.368-2.964) <0.001
Prescription dose

<60 Gy 1 (Reference) NA 1 (Reference) NA

>60 Gy 0.791 (0.591-1.059) 0.12 0.816 (0.610-1.093) 0.17
Concurrent chemotherapy

No 1 (Reference) NA 1 (Reference) NA

Yes 0.589 (0.428-0.810) 0.001 0.680 (0.495-0.934) 0.02
Radiotherapy efficacy

CR + PR 1 (Reference) NA 1 (Reference) NA

SD 1.224 (0.883-1.698) 0.23 1.219 (0.879-1.691) 0.24

PD 2.865 (1.157-7.090) 0.02 3.858 (1.565-9.509) 0.003
PNI score

<45.2 1 (Reference) NA 1 (Reference) NA

>45.2 2.304 (1.710-3.105) <0.001 2.214 (1.643-2.982) <0.001
Sll score

<865.4 1 (Reference) NA 1 (Reference) NA

>865.4 1.458 (1.098-1.936) 0.009 1.371 (1.032-1.822) 0.03
HALP score

>24.3 1 (Reference) NA 1 (Reference) NA

<243 1.698 (1.261-2.286) <0.001 1.584 (1.176-2.132) 0.002

OS, overall survival; PFS, progression-free survival; LUSC, lung squamous cell carcinoma; aHR, adjusted hazard ratio; Cl, confidence
interval; NA, not available; TNM, tumor-node-metastasis; CR, complete response; PR, partial response; SD, stable disease; PD,
progressive disease; PNI, prognostic nutritional index; Sll, systemic immune-inflammation index; HALP, hemoglobin, albumin, lymphocyte,

and platelet.

© AME Publishing Company.
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Table 3 Multifactorial Cox regression analysis of OS in 206 patients
with stage IIl LUSC

Variables aHR (95%Cl) P
HALP score
>24.3 1 (Reference) NA
<243 1.538 (1.137-2.079) 0.005
PNI score
>45.2 1 (Reference) NA
<45.2 2.010 (1.479-2.732) <0.001
TNM stage
NA 1 (Reference) NA
1B 1.140 (0.785-1.655) 0.49
e 1.921 (1.292-2.875) 0.001

Concurrent chemotherapy
No 1 (Reference) NA
Yes 0.705 (0.511-0.973) 0.03

OS, overall survival; LUSC, lung squamous cell carcinoma; aHR,
adjusted hazard ratio; Cl, confidence interval; NA, not available;
HALP, hemoglobin, albumin, lymphocyte, and platelet; PNI,
prognostic nutritional index; TNM, tumor-node-metastasis.

Table 4 Multifactorial Cox regression analysis of PFS in 206 patients
with stage III LUSC

Variables aHR (95% Cl) P
HALP score
>24.3 1 (Reference) NA
<24.3 1.399 (1.033-1.895) 0.03
PNI score
>45.2 1 (Reference) NA
<45.2 1.966 (1.446-2.673) <0.001
TNM stage
A 1 (Reference) NA
1]=] 1.180 (0.814-1.710) 0.38
lnc 1.709 (1.152-2.543) 0.008

PFS, progression-free survival; LUSC, lung squamous cell
carcinoma; aHR, adjusted hazard ratio; Cl, confidence interval;
NA, not available; HALP, hemoglobin, albumin, lymphocyte, and
platelet; PNI, prognostic nutritional index; TNM, tumor-node-
metastasis.
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PFES, a low HALP score was found to be significantly
associated with poor prognosis (HR =1.584, 95% CI:
1.176-2.132; P=0.002). Meanwhile, the following variables
were associated with PFS: later N stage, TNM stage, no
concurrent chemotherapy, poor radiotherapy efficacy, lower
PNI score, and higher SII score (7able 2).

Factors identified as significant in the univariate analysis
were further analyzed, and incorporated into the Cox
multivariate regression model. The results indicated that
a low HALP score was an independent risk factor for OS
(HR =1.538, 95% CI: 1.137-2.079; P=0.005) and PFS
(HR =1.399, 95% CI: 1.033-1.895; P=0.03). In addition,
the independent risk factors for OS were low PNI score
(HR =2.010, 95% CI: 1.479-2.732; P<0.001), advanced
TNM stage (HR =1.921, 95% CI: 1.292-2.875; P=0.001),
and no concurrent chemotherapy (HR =0.705, 95% CI:
0.511-0.973; P=0.03) (Table 3). Meanwhile, the independent
risk factors for PFS were a low PNI score (HR =1.966, 95%
CI: 1.446-2.673; P<0.001) and advanced TNM stage (HR
=1.709, 95% CI: 1.152-2.543; P=0.008) (Tuble 4).

Discussion

In recent years, rapid advances have been made in the
treatment of lung cancer, but the prognosis of some patients
remains poor. Therefore, developing suitable biomarkers
to assist in prognostic prediction for the patients is critical
to developing individualized treatment plans. Numerous
studies have shown that the degree of systemic inflammation
can reflect the dynamic balance between antitumor and
protumor functions of the body and is inseparable from
tumor development (4,20). Meanwhile, tumor-related
malnutrition and underlying metabolic alterations in
tumors likewise influence tumor invasion, metastasis, and
treatment (5,6). HALP score, which combines measures of
hemoglobin, lymphocyte, platelets, and albumin, can reflect
the inflammatory status and nutritional status of the body in
a comprehensive manner and has been shown to correlate
with patient prognosis in a variety of cancers, including
gastrointestinal tumors (16,21) and urological tumors
(17,18). However, its use in lung cancer is less common,
especially for LUSC squamous lung cancer, and has not
been extensively reported. This study was the first of its kind
to examine HALP scores in patients with stage 11l LUSC
treated with radical radiotherapy and was aimed at assessing
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the prognostic significance of baseline HALP scores in this
population. The cutoff HALP values were determined in
the study using X-Tile software, and the study population
was divided into a high-HALP-score group and a low-
HALP-score group. Survival analysis showed that patients
with low HALP scores had a relatively poor OS and PFS,
and the differences were statistically significant. Cox
multifactorial analysis showed that the baseline HALP score
could be used as a predictor of survival in patients with
stage III LUSC treated with radical radiotherapy.

Xu et al. (21) retrospectively analyzed the clinical data
of 582 patients with pancreatic cancer who had undergone
radical resection; the cutoff value of HALP in this study
was 44.56, and the results showed that low HALP score
was associated with early recurrence and short survival
after pancreatic cancer surgery and was independent risk
factor for early recurrence and short-term survival. In
another study on the prognosis of patients with prostate
cancer, Bendari et 4/. (18) used a cutoff value of 22.2 for
the HALP score. Their results indicated that a low HALP
score is an independent prognostic factor for both patients
with multiple metastases and limited metastases of prostate
cancer. Similar results were obtained in another study on
gastric mesenchymal cell tumors (16), which included a
total of 591 patients with gastrointestinal mesenchymal
tumors who underwent radical resection. The cutoff value
for HALP score was 31.5, and a low HALP score was
demonstrated to be an independent risk factor for poor
recurrence-free survival. In another study on the prognosis
of patients with esophageal squamous carcinoma, the cutoff
value for the HALP score was 31.8. The results of the study
suggested that preoperative HALP score is an independent
prognostic indicator for patients with esophageal squamous
carcinoma undergoing radical resection (15).

Our study was a retrospective analysis of 206 patients
with stage III LUSC who received radical radiotherapy, and
a HALP score cutoff value of 23.2 was used. It was found
that the OS and PFS of patients in the group with high
HALP score before radiotherapy were significantly higher
than those in the group with a low score; moreover, HALP
score before radiotherapy was an independent risk factor for
OS and PFS, which was consistent with the results of the
studies mentioned above.

We also analyzed the association of PNI and SII with
patient prognosis. PNI score, which includes measures
of both serum albumin (22,23) and peripheral blood
lymphocytes, was initially used to predict the risk of
complications after gastrointestinal surgery (24) and has been

© AME Publishing Company.
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confirmed in recent years by several studies to be significantly
associated with prognosis in various solid tumors, including
esophageal (25), colorectal (26), and gastric cancers (14). Our
study also confirmed PNI to be significantly associated with
survival prognosis, and we found that it was an independent
risk factor for OS and PFS in patients with stage III LUSC
treated with radical radiotherapy.

SII is a combination of peripheral blood lymphocyte,
neutrophil, and platelets, and it was found that compared
with traditional predictors such as PLR and NLR, SII can
more objectively reflect the balance between the patient’s
inflammatory response and immune response; moreover,
it has been shown to be associated with poor prognosis in
various solid tumors, including lung cancer, gastric cancer,
cervical cancer, bladder cancer, and colorectal cancer. Our
findings also indicated that pre-radiotherapy SII was an
independent influencing factor for OS in patients with stage
IIT LUSC receiving radical radiotherapy, which is consistent
with the results of previous studies 27-31).

This study involved certain limitations which should be
addressed. First, the cutoff values of HALP scores were
calculated by X-tile software according to the baseline blood
parameters of 206 patients included in this study, but there is
no uniform standard at this stage. Second, our study did not
explore the trend of HALP score during radiotherapy and
its relationship with survival prognosis or the relationship
between adverse effects of radiotherapy and HALP score.
Third, there is a potential bias in the low-HALP group,
where more patients received sequential radiation compared
to the high-HALP group. Finally, the patients in this study
were from a single center and the sample size was relatively
small, which might have led to selection bias.

Conclusions

This study was the first to investigate the utility of HALP
score in predicting the prognosis of patients with stage
IIT LUSC. The results showed that HALP score was
significantly correlated with patients” OS and PFS and was
an independent factor for OS. Therefore, HALP score
can be used as a simple, feasible, and effective prognostic
indicator in clinical practice for the treatment of stage III
LUSC. Future multicenter, large-sample, and prospective
studies are needed to validate the prognostic value of HALP.
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