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Abstract

BACKGROUND

The hemoglobin, albumin, lymphocyte, and platelet (HALP) score, derived from a
composite evaluation of markers reflecting the tumor-inflammation relationship
and nutritional status, has been substantiated as a noteworthy prognostic
determinant for diverse malignancies.

AIM
To investigate how the HALP score relates to prognosis in patients with
metastatic gastric cancer.

METHODS

The cutoff values for the HALP score, neutrophil/lymphocyte ratio, and pla-
telet/lymphocyte ratio were determined using receiver operating characteristic
analysis. Low HALP scores were defined as those less than 24.79 and high HALP
scores as those greater than 24.79.

RESULTS

The study cohort comprised 147 patients and 110 of them (74.8%) were male. The
patients' median age was 63 (22-89) years. The median overall survival was
significantly superior in the patients with high HALP scores than in those with
low HALP scores (10.4 mo vs 7.5 mo, respectively; P < 0.001)

CONCLUSION

The HALP score was found to be a prognostic factor in patients with metastatic
gastric cancer.

Key Words: Biomarker; Hemoglobin, albumin, lymphocyte, and platelet score; Gastric
cancer; Nutritional index; Prognosis; Survival
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Core Tip: Median overall survival (OS) was 10.4 mo in the high hemoglobin, albumin, lymphocyte, and platelet (HALP)
group and 7.5 mo in the low HALP group. There was a statistically significant difference between the groups in terms of age
(P <0.001), second-line chemotherapy (P < 0.001), sex (P = 0.035), and HALP score (P = 0.004). The HALP score has been
demonstrated to be useful as a prognostic factor in a variety of cancer types, including genitourinary and gastrointestinal
malignancies. Our study is the first to investigate the HALP score in patients with metastatic gastric cancer. We found that
patients with high HALP scores had longer OS. Given its simplicity and low cost, we think the HALP score can be utilized
to manage patients with gastric cancer.

Citation: Duzkopru Y, Kocanoglu A, Dogan O, Sahinli H, Cilbir E, Altinbas M. Hemoglobin, albumin, lymphocyte, and platelet score
as a predictor of prognosis in metastatic gastric cancer. World J Gastrointest Oncol 2023; 15(9): 1626-1635
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INTRODUCTION

In Western countries, there has been a gradual decline in the prevalence of gastric cancer[1]. However, it remains a
significant public health concern in certain regions of Eastern Asia[2]. Globally, gastric cancer ranks third in terms of
cancer-related mortality and fifth in terms of overall prevalence[3]. Adenocarcinomas account for over 95% of all
diagnosed cases of gastric cancer[4].

It is well known that gastric cancer has a poor prognosis. This is due to the disease usually being diagnosed at an
advanced stage[5]. The most important factors in predicting the disease's prognosis are the stage of the tumor node
metastasis (TNM), lymph node invasion, and the presence of distant metastases[6]. However, even among patients
classified within the same stage, survival rates can significantly vary. Consequently, there is a pressing need for novel
biomarkers to assist clinicians in accurately anticipating prognosis and making informed treatment decisions.

Numerous studies have demonstrated a significant association between systemic inflammation and the proliferation,
invasion, and metastasis of the cancer[7]. At the same time, this inflammatory response around the tumor affects the
formation and growth of the tumor[8]. Furthermore, blood cells trigger an adaptive immune response through the release
of diverse cytokines, exerting an impact on tumor cells[9]. Based on the tumor inflammation relationship, biomarkers
such as the neutrophil/lymphocyte ratio (NLR), platelet/lymphocyte ratio (PLR), lymphocyte/monocyte ratio, and
prognostic nutritional index are utilized to predict disease prognosis[10]. Combining these parameters to generate scores
is thought to enhance the predictive value of prognosis compared to using individual biomarkers alone. The integration
of multiple biomarkers enables a more comprehensive assessment and potentially provides a more accurate prediction of
disease outcomes. One of these combinations is the hemoglobin, albumin, lymphocyte, and platelet (HALP) score,
calculated using the HALP counts. Together, the immune system and nutritional status are assessed by the HALP score.
By evaluating both the immune system and nutritional status, the HALP score has shown utility as a prognostic factor in
various cancer types, including genitourinary and gastrointestinal malignancies[11,12]. In the context of gastric cancer,
some retrospective studies have demonstrated the predictive value of the HALP score in the preoperative stage,
providing foresights into the disease prognosis prior to surgical intervention[13,14].

A scoring system incorporating clinical and laboratory data may be useful in determining the prognosis of gastric
cancer. In the present study, we aimed to investigate the prognostic effect of the HALP score in patients with metastatic
gastric cancer.

MATERIALS AND METHODS

Collection of material and follow-up of patients

A total of 158 patients were initially screened and, among them, 147 patients who met the inclusion criteria were included
in the study. The data of patients diagnosed with metastatic gastric adenocarcinoma and followed up in the Medical
Oncology Clinic of Diskapi Yildirim Beyazit Training and Research Hospital, Health Sciences University (Ankara,
Turkey), between January 2010 and May 2021 were analyzed retrospectively. The inclusion criteria encompassed patients
aged 18 years and older. However, those with heart failure, undergoing dialysis, having secondary malignancy, or
suffering from any inflammatory disease were excluded.

Data for the study were obtained by collecting information from hospital records and patient files. Various variables
were recorded and analyzed, including details regarding chemotherapy regimens, comorbidities, smoking and alcohol
consumption histories, surgical procedures, pathological diagnoses, types of lymph node dissection, tumor sizes,
metastasis sites, and patient survival durations. Overall survival (OS) was calculated as the time from the date of
metastasis to the date of death or the last follow-up date. Also the HALP score was calculated using laboratory values at
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the time of metastasis. It was calculated by multiplying the hemoglobin albumin and lymphocyte/platelet ratio
[hemoglobin (g/L) x albumin (g/L) x lymphocyte count/thrombocyte count][15].

Approval for the study was granted by the Diskapi Yildirim Beyazit Training and Research Hospital ethics committee
(number: 116/21, date: 26.07.2021). The protocol of the study was prepared in accordance with the 1964 Declaration of
Helsinki.

Statistical analysis

The statistical analyses were performed using IBM SPSS Statistics (version 22.0, IBM SPSS, United States). The clinical and
demographic characteristics of the patients were subjected to descriptive analysis. Categorical and numerical variables
were presented as numbers and percentages (1, %). Continuous data were expressed as means + SD when the data were
normally distributed; otherwise, they were expressed as median and range. Receiver operating characteristic (ROC) curve
analysis was used to determine the optimal cutoff values of NLR, PLR, and HALP score. Survival outcomes were
compared using the Kaplan-Meier method with the log-rank test (univariate analysis) or the Cox proportional hazards
regression model (multivariate analysis). Only the parameters that demonstrated statistical significance in the univariate
analysis were included in the multivariate analysis. A P value < 0.05 was considered statistically significant in all
analyses. The statistical methods used were reviewed by Yakup Duzkopru from Ankara Etlik City Hospital.

RESULTS

A total of 147 patients diagnosed with metastatic gastric cancer were included. The majority of the patients (74.8%) were
male. The median age of the patients was 63 (22-89). Among the participants, 74 patients (50.3%) had no additional
diseases, while 78 patients (53.1%) had a history of smoking. A total of 90 patients (61.2%) had never undergone any
surgical procedures.

Surgical interventions were performed in a subset of the patients. Specifically, total gastrectomy was conducted in 41
patients (27.9%), while subtotal gastrectomy was performed in 16 (10.9%). The histopathological examination revealed
adenocarcinoma in 128 patients (87.1%). Among these patients, 74 (50.3%) were classified as having moderately differen-
tiated adenocarcinoma. For the majority of the patients (38.1%), the primary tumor was in the corpus. The number of de
novo metastatic patients was 103 (70.1%). Table 1 provides an overview of the clinicopathological characteristics of the
patients in the study.

Using ROC analysis, a cutoff value of 24.79 for the HALP score was determined, with 62.5% sensitivity and 62.3%
specificity (AUC: 0.64, 95%CI: 0.48-0.80, P = 0.183). A HALP score of > 24.79 was considered high and of < 24.79 low. The
patients were divided into two groups: Those with low HALP scores (60.5%) and those with high HALP scores (39.5%).

The association between the HALP score and various characteristics of the patients was assessed, and the results
indicate that there was no statistically significant relationship between the HALP score and sex (P = 0.816), smoking (P =
0.679), record of previous surgery (P = 0.804), type of operation performed (P = 0.783), pathological subtype (P = 0.18),
presence of metastasis at the time of diagnosis (P = 0.894), and the tumor location (P = 0.142). However, statistically
significant relationships were observed between the HALP score and other factors, specifically between the HALP score
and the Eastern Cooperative Oncology Group Performance status (ECOG PS) (P = 0.02), the presence of additional
diseases (P = 0.008), and the degree of differentiation (P = 0.045). The relevant patient characteristics related to the HALP
score are summarized in Table 2.

The optimal cutoff values for NLR and PLR were determined by ROC analysis. NLR 2 2.88 was considered high (38.8%
of patients) and < 2.88 low (61.2% of patients). PLR > 166.1 was categorized as high (39.5% of patients) and < 166.1 low
(60.5% of patients). The sensitivity and specificity for both NLR and PLR were 62.6% and 62.5%, respectively.

The median OS was 10.4 mo in the high HALP group and 7.5 mo in the low HALP group. The subgroups were further
compared in terms of OS. In the univariate analysis, no statistically significant difference was observed in terms of NLR
groups (P = 0.582), PLR groups (P = 0.350), differentiation groups (P = 0.06), and the presence of metastasis at the time of
diagnosis (P = 0.754). However, statistically significant differences were found between the groups in terms of age (P <
0.001), second-line chemotherapy (P < 0.001), sex (P = 0.035), ECOG PS (P = 0.03), comorbidity (P = 0.004), and HALP
score (P = 0.004) (Figure 1).

The multivariate analysis revealed that second-line chemotherapy (P < 0.001) and HALP score (P < 0.001) were statist-
ically significant factors affecting OS. The HALP score was also statistically significant in the multivariate analysis (P =
0.001). The univariate and multivariate analyses of prognostic factors in terms of OS are presented in Table 3.

DISCUSSION

The HALP score, derived from the levels of hemoglobin, albumin, lymphocytes, and platelets, serves as an indicator of
the patient's immunological and nutritional status. Anemia, commonly observed in cancer patients, particularly in gastric
cancer, is recognized as a prevalent paraneoplastic syndrome. Chronic bleeding associated with gastric cancer often
contributes to the development of anemia[l6]. Anemia is thought to affect the performance status, chemotherapy
tolerance, and course of the disease in patients with gastric cancer[17]. Additionally, hypoalbuminemia has been
identified as an independent prognostic factor linked to poor outcomes in several studies[18]. It is known that immune
system suppression raises the probability of cancer development[19]. Therefore, the HALP score, which encompasses
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Table 1 Clinicopathological characteristics of 147 metastatic gastric cancer patients

Features Frequency, n (%)
Gender

Female 37 (25.2)

Male 110 (74.8)
ECOG Ps

0 32 (21.8)

1 83 (56.5)

2 32 (21.8)
Comorbidity

No 74 (50.3)

Yes 73 (49.7)
Smoking

No 69 (46.9)

Yes 78 (53.1)
Surgery

No 90 (61.2)

Yes 57 (38.8)
Type of surgery

No 90 (61.2)

Total gastrectomy 41 (27.9)

Subtotal gstrectomy 16 (10.9)
Patology

Adenocarcinom 128 (87.1)

Signet ring cell carcinom 15 (10.2)

Musinoz adenocarcinom 2(14)

Mix carcinom 2(14)
Diferantiation

Well 5(3.4)

Moderate 74 (50.3)

Poorly 53 (36.1)

Signet ring cell carcinoma 15 (10.2)

Surgical margin

No operation 90 (61.2)
Positive 6(4.1)
Negative 51 (34.7)

Tumor location

Fundus, cardia 48 (32.7)
Korpus 56 (38.1)
Antrum, pylor 43 (29.3)

De novo metastasis

No 44 (29.9)
Yes 103 (70.1)
Buishidenge WJGO | https://www.wjgnet.com 1629 September 15,2023 | Volume15 | Issue9 |
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Age group
<63 74 (50.3)
> 63 73 (49.7)

ECOG PS: Eastern Cooperative Oncology Group Performance status.

Survival functions

HALP group
1.0 .
HALP high  HALP low — HALP high
Median OS, 10.4 75 . ’ - HALP Io.w
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>
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DOI: 10.4251/wjgo.v15.i9.1626 Copyright ©The Author(s) 2023.

Figure 1 Kaplan-meier plot according to hemoglobin, albumin, lymphocyte, and platelet score. HALP: Hemoglobin, albumin, lymphocyte and
platelet; HR: Hazard ratio; Cl: Confidence interval; OS: Overall survival.

both immunological and nutritional components, is promising as a valuable marker for predicting prognosis in patients
with gastric cancer. Previous studies have demonstrated the predictive value of the HALP score in terms of lymph node
involvement and the likelihood of recurrence in gastric cancer patients during the preoperative period[13,14]. In the
present study, our objective was to explore the relationship between the HALP score and OS in patients diagnosed with
metastatic gastric cancer.

In a study conducted by Chen et al[14], involving a cohort of 888 patients diagnosed with gastric cancer, a HALP score
cutoff value of 56.8 was adopted. That study demonstrated that patients with high HALP scores had significantly longer
OS times compared to those with low HALP scores. The authors also identified tumor size and T stage as independent
factors associated with the HALP score. Subgroup analysis based on TNM stages revealed that there was no significant
difference in survival between stage 4 patients with high HALP scores and those with low HALP scores. It is important to
note that their study included a relatively small number of metastatic patients, with only 5 (1.9%) in the high HALP score
group and 36 (6.1%) in the low HALP score group[14]. The lack of a difference in survival observed in the metastatic
gastric cancer patients with high and low HALP scores in Chen's study could potentially be attributed to the small
number of stage 4 patients and the imbalanced distribution of patients in the study cohort.

In a study conducted by Wang et al[13], the prognostic significance of the HALP score in the preoperative period was
investigated in patients diagnosed with gastric cancer. A cutoff value of 35.3 was determined for the HALP score. Their
study revealed that the HALP score, calculated prior to surgery, served as an effective marker for predicting lymph node
status in gastric cancer patients. The authors emphasized that the HALP score could be utilized to personalize the
surgical approach, providing valuable information for treatment planning and decision-making[13].

Sargin and Dusunceli[19] conducted a retrospective evaluation of 204 patients diagnosed with gastric cancer. Through
the use of ROC analysis, they determined a cutoff of 23.8 for the HALP score. Their study revealed a significant difference
in OS between patients with high HALP scores and those with low HALP scores (P = 0.05). Among the patient cohort, 136
individuals (66.7%) received adjuvant chemotherapy, while palliative chemotherapy was administered to 68 (33.3%).
However, there was no statistically significant difference in OS between patients with high and low HALP scores in
metastatic patients receiving palliative therapy. It is worth noting that the limited number of patients with metastatic
disease in their study might have contributed to this lack of statistical significance[19].

In our study, which included 147 patients with metastatic gastric cancer, the patients with high HALP scores exhibited
a significantly longer OS compared to those with low HALP scores. The median OS was 10.4 mo in the high HALP score
group and 7.5 mo in the low HALP score group. These findings suggest that higher HALP scores are associated with
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Table 2 Distribution of patients according to hemoglobin, albumin, lymphocyte, and platelet score in subgroups

Features HALP low, n (%) HALP high, n (%) Pvalue
Gender 0.816
Female 23 (25.8) 14 (24.2)
Male 66 (74.2) 44 (75.9)
ECOG Ps 0.02
0 16 (18) 16 (27.6)
1 47 (52.8) 36 (62.1)
2 26 (29.2) 6 (10.3)
Comorbidity 0.008
No 37 (41.6) 37 (63.8)
Yes 52 (58.4) 21 (36.2)
Smoking 0.679
No 43 (48.3) 26 (44.8)
Yes 46 (51.7) 32 (55.2)
Surgery 0.804
No 56 (62.9) 34 (58.6)
Yes 33 (37.1) 24 (41.4)
Type of surgery 0.783
No 55 (61.8) 34 (58.6)
Total gastrectomy 23 (25.8) 18 (31)
Subtotal gastrectomy 10 (11.2) 6 (10.3)
Patology 0.18
Adenocarcinom 79 (88.8) 49 (84.5)
Signet ring cell carcinom 8(9) 7 (12.1)
Musinoz adenocarcinom 2(22) 0(0)
Mix carcinom 0 (0) 2(3.4)
Diferantiation 0.045
Well 1(1.1) 4(6.9)
Moderate 42 (47.2) 32 (55.2)
Poorly 38 (42.7) 14 (24.1)
Signet ring cell carcinoma 8(9) 8 (13.8)
Tumor location 0.142
Fundus, cardia 25 (28.1) 23 (39.7)
Corpus 33 (37.1) 23 (39.7)
Antrum, pylor 31 (34.8) 12 (20.7)
De novo metastasis 0.894
No 27 (30.3) 17 (29.3)
Yes 62 (69.7) 41 (70.7)

ECOG PS: Eastern Cooperative Oncology Group Performance status; HALP: Hemoglobin, albumin, lymphocyte and platelet.
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Table 3 Analysis of prognostic factors in terms of overall survival

Multivariate analysis

Univariate analysis

Features Median (months)
HR (95%Cl) P value HR (95%Cl) Pvalue
HALP groups
HALP low 7.5 0.59 (0.41-0.85) 0.004 Reference 0.001
HALP high 10.4 0.53 (0.36-0.78)
NLR groups
NLR low 9.1 1.10 (0.78-1.56) 0.582
NLR high 8.0
PLR groups
PLR low 8.6 1.18 (0.83-1.68) 0.350
PLR high 84
Age groups
<63 10.2 1.96 (1.37-2.8) 0.000 Reference 0.060
> 63 6.9 1.47 (0.98-2.19)
ECOG Ps
0-1 9.1 1.57 (1.04-2.36) 0.030 Reference 0.850
2 6.9 1.04 (0.66-1.64)
Comorbidity
No 10.2 1.67 (1.18-2.36) 0.004 Reference 0.303
Yes 6.2 1.22 (0.84-1.78)
Diferantiation
Well-moderate 8.6 1.10 (0.78-1.53) 0.600
Poorly-Signet ring cell 8.4
Second line CT
No 49 0.24 (0.16-0.35) 0.000 Reference <0.001
Yes 154 0.23 (0.16-0.34)
De novo metastasis
No 9.2 0.94 (0.65-1.37) 0.754
Yes 8.2
Gender
Female 9.1 1.53 (1.03-2.28) 0.035 Reference 0.051
Male 8.2 1.52 (0.99-2.31)
Tumor location
Fundus, cardia 7.5 0.056
Corpus 8.8 - -
Antrum, pylor 9.2

CI: Confidence interval; CT: Chemotherapy; HALP: Hemoglobin, albumin, lymphocyte and platelet; HR: Hazard ratio; NLR: Neutrophil/lenfocyte ratio;

PLR: Platelet/lenfocyte ratio.
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improved OS in patients with metastatic gastric cancer.

When reviewing previous studies on NLR and PLR, it is generally accepted that higher levels of NLR and PLR are
associated with worse survival outcomes. However, the literature reveals conflicting results[7,20,21]. In the study
conducted by Magdy et al[10], a borderline significant association was observed between NLR levels and OS, while no
significant association was found with progression-free survival[10]. In the current study, there was no significant
difference in OS between patients with high and low NLR, or between patients with high and low PLR. These findings
support the hypothesis that the HALP score, which is obtained by combining nutritional and inflammatory markers,
provides a better prognosis prediction for metastatic gastric cancer compared to other known inflammation-related
markers.

Previous studies have consistently demonstrated that the HALP score, calculated based on preoperative values, serves
as a valuable marker for predicting lymph node involvement, prognosis, and OS[13,14,19]. However, it did not reach
statistical significance in the metastatic subgroups, which generally constitute a small portion of the patients in the
studies. In the present study, our results indicate that the HALP score, determined using values obtained during the
metastatic process, holds significant utility as a biomarker for predicting OS. By focusing specifically on patients with
metastatic gastric cancer, we were able to evaluate the direct impact of the HALP score in this specific subgroup. Our
findings highlight the prognostic value of the HALP score in the context of metastatic gastric cancer, further supporting
its potential as a clinically useful biomarker in this setting.

The present study has some limitations. Firstly, the study was retrospective and conducted in a single-center setting,
which inherently carries the risk of bias and compromises the generalizability of the findings. Secondly, the cutoff values
from the ROC analysis did not exhibit the desired level of sensitivity and specificity, thus potentially affecting the
accuracy of the results. Additionally, the exclusion of patients with missing records from the analyses reveals the
possibility of bias. Hence, it is crucial to consider these limitations when interpreting the outcomes of our study,
recognizing the need for further research with robust designs and larger, more diverse patient cohorts to enhance the
validity and generalizability of the results.

CONCLUSION

HALP score is a biomarker that can be easily calculated by routine tests and is known to predict prognosis in many
tumors. This is the first study to demonstrate the prognostic value of the HALP score in patients with metastatic gastric
cancer. This score is a potential biomarker to utilize in the management of patients with metastatic gastric cancer.
However, multicenter and prospective studies with more patients are required.

ARTICLE HIGHLIGHTS

Research background

The hemoglobin, albumin, lymphocyte, and platelet (HALP) score, derived from a composite evaluation of markers
reflecting the tumor-inflammation relationship and nutritional status, has been substantiated as a noteworthy prognostic
determinant for diverse malignancies. A scoring system incorporating clinical and laboratory data may hold utility in
determining the prognosis of gastric cancer.

Research motivation
The need for healthcare professionals to utilize supportive tools in predicting prognosis and making treatment decisions
in metastatic gastric cancer.

Research objectives
To investigate how the HALP score relates to prognosis in patients with metastatic gastric cancer.

Research methods

This retrospective study cohort comprised 147 patients with metastatic gastric cancer. The cutoff values for the HALP
score, neutrophil/lymphocyte ratio, and platelet/lymphocyte ratio were determined using receiver operating charac-
teristic analysis. Low HALP scores were defined as those less than 24.79 and high HALP scores as those greater than
24.79.

Research results
The median overall survival was significantly superior in patients with high HALP score than those with low HALP score
(10.4 mo vs 7.5 mo, respectively; P < 0.001).

Research conclusions
The HALP score was found to be a prognostic factor in patients with metastatic gastric cancer.
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Research perspectives
Given its simplicity and low cost, we think the HALP score can be utilized to manage patients with gastric cancer.
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