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Abstract
BACKGROUND
Previous studies have suggested that a low albumin-to-alkaline phosphatase ratio (AAPR) is associated with a lower survival rate in patients with various malignancies. However, the relationship between pretreatment AAPR and the prognosis of patients with gastric cancer (GC) remains unclear.

AIM
To investigate the prognostic value of AAPR in distant metastatic GC.

METHODS
A total of 191 patients with distant metastatic cancer from a single institute were enrolled in this study. Pretreatment clinical data, including serum albumin and alkaline phosphatase levels, were collected. A chi-square test or Fisher’s exact test was applied to evaluate the correlations between AAPR and various clinical parameters in GC patients. The Kaplan–Meier method and Cox proportional hazards regression model were used to evaluate the prognostic efficacy of AAPR in metastatic GC patients. A two-sided P value lower than 0.05 was considered statistically significant.

RESULTS
A receiver operating characteristic curve indicated that 0.48 was the optimal threshold value for AAPR. AAPR ≤ 0.48 was significantly associated with bone (P < 0.05) and liver metastasis (P < 0.05). Patients with high levels of AAPR had better survival in terms of overall survival (OS) and progression-free survival (PFS), regardless of the presence of liver/bone metastasis. Pretreatment AAPR was found to be a favorable predictor of OS and PFS based on a multivariate cox regression model. AAPR-M system, constructed based on AAPR and number of metastatic sites, showed superior predictive ability relative to the number of metastatic sites for predicting survival.

CONCLUSION
Pretreatment AAPR may serve as an independent prognostic factor for predicting PFS and OS in patients with metastatic GC. Furthermore, AAPR may assist clinicians with individualizing treatment.
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Core Tip: Previous studies have suggested that a low albumin-to-alkaline phosphatase ratio (AAPR) is associated with inferior survival in patients with various malignancies. However, the relationship between pretreatment AAPR and the prognosis of patients with gastric cancer (GC) remains unclear. In this study, we showed that pretreatment AAPR was a favorable predictor of overall survival (OS) and progression-free survival (PFS) by the multivariate cox regression model with hazard ratios of 0.476 and 0.527, respectively. Pretreatment AAPR may serve as an independent prognostic factor for predicting PFS and OS in patients with metastatic cancer. Furthermore, AAPR may assist clinicians with individualizing treatment.


INTRODUCTION
Despite the decline in incidence and mortality over the last decade[1], gastric cancer (GC) is still a severe threat to human health, especially in Eastern Asia, including China, Japan, and Korea[2]. Although more effective treatment regimens have been developed for patients with GC, the prognosis of this disease remains poor, especially for those with distant metastasis, and the 5-year overall survival (OS) rate is only 5.3%[3]. Currently, the recognized tumor-node-metastasis staging system does not provide accurate prognostic information and does not aid clinical decision-making for patients with metastatic cancers[4,5]. Therefore, low cost, easy to obtain, and reliable biomarkers are needed to accurately predict survival for patients with metastatic cancers.
Various biomarkers such as serum levels of programmed cell death ligand 1[6], the platelet-to-lymphocyte ratio[7], the neutrophil-to-lymphocyte ratio[8], and serum levels of high-density lipoprotein cholesterol[9], carcinoembryonic antigen, and carbohydrate antigen 19-9[10], are all currently used prognostic indicators for GC in patients. Nevertheless, the predictive powers of these respective markers are not conclusive and need further validation before being integrated into standard clinical practice. Hence, there is still an urgent need to identify precise predictors of survival for GC patients.
The albumin-to-alkaline phosphatase ratio (AAPR), which is calculated as albumin divided by alkaline phosphatase (ALP), has been shown to be closely associated with clinical outcomes in numerous types of cancer, including hepatocellular carcinoma (HCC)[11], cholangiocarcinoma[12], non-small cell lung cancer (NSCLC)[13,14], small cell lung cancer[15], nasopharyngeal carcinoma[16], and pancreatic ductal adenocarcinoma[17]. Recently, AAPR was found to be significantly decreased in patients with resectable GC, and low level AAPR predicted poor prognosis in GC[18]. However, as far as we know, the use of AAPR as a prognostic indicator of survival in metastatic GC patients has not yet been verified. Therefore, in this study, we focused on the association between AAPR and metastatic GC and evaluated its prognostic capability in patients with metastatic GC.

MATERIALS AND METHODS
Patients and eligibility
From May 2011 to September 2018, we retrospectively enrolled 191 patients diagnosed with distant metastatic GC at the Cancer Center of the Union Hospital of Huazhong University of Science and Technology (Wuhan, China). The inclusion criteria were as follows: the presence of pathologically proven GC; clinically diagnosed distant metastasis; absence of concurrent malignancies; and availability of pretreatment laboratory tests.
This study was retrospectively designed and in line with the Helsinki Declaration’s principles and followed existing national legislation. A waiver of informed consent was obtained for the study because this was a retrospective study, and anonymous analyses were employed in place to protect patient confidentiality, meaning there was minimal risk to the patients. The study was approved by the Institutional Ethical Board of Wuhan Union Hospital of Tongji Medical College, Huazhong University of Science and Technology.

Clinical data collection
Clinical data, such as age, sex, smoking status, sites of metastasis, and histopathology, were collected from the hospital medical system. Furthermore, laboratory data, including pretreatment serum levels of albumin and ALP, were collected from the hospital’s laboratory service. The AAPR was calculated by dividing the serum albumin by the serum ALP. 

Follow-up assessment
Follow-up was performed by a review of medical records and telephone conversation. The last follow-up date was January 31, 2019. The primary endpoints were OS and progression-free survival (PFS). OS refers to the interval between the dates of diagnosis to the date of death due to any cause or last follow-up. PFS was calculated from the date of diagnosis to the date of disease progression or the date of the last follow-up without evidence of progression.

Statistical analyses
All statistical analyses were performed using SPSS software version 23.0 (IBM, Chicago, IL, United States). Receiver operating characteristic (ROC) curve analysis was utilized to estimate the optimal cut-off value of AAPR. A chi-square test or Fisher’s exact test was applied to evaluate the correlations between AAPR and various clinical parameters. Propensity score matching was utilized to balance out selection biases. We employed a logistic regression model to estimate propensity scores for all patients. One-to-one nearest-neighbor matching was used between low and high-level AAPR using a 0.1 caliper width. The score-matched pairs were used in the subsequent analyses. Kaplan-Meier (K-M) method was applied to create survival curves using a log-rank test. We employed a Cox proportional hazards model to identify variables that affected the survival of patients with metastatic GC, using univariate and multivariate analyses. A two-sided P value lower than 0.05 was considered statistically significant.

RESULTS
Patient characteristics
From May 2011 to September 2018, a total of 191 patients with GC were recruited for our study. The demographics and clinical characteristics of the participants are presented in Table 1. The median age was 56 (range: 20-78) years, and 60 (31.4%) patients were older than 60 years. Among the patients, 105 (55.0%) were male and 45 (23.6%) had a history of smoking. The majority (57.1%) of these patients developed metastasis at only one site. There were 57 (29.8%) patients with liver metastasis and 24 (12.6%) patients with bone metastasis. Approximately half of the patients had poorly differentiated carcinoma (40.3%). A total of 146 (76.4%) patients received Taxane- or fluorouracil-based combination chemotherapy as a first-line treatment.
A ROC curve identified 0.48 as the optimal threshold value of AAPR (Supplementary Figure 1). The distribution of clinical characteristics between the two groups is listed in Table 1. AAPR ≤ 0.48 was significantly associated with bone (P = 0.023) and liver metastasis (P = 0.000). Higher AAPR values were more often observed in female patients, and patients who had metastasis in one site upon diagnosis. The median follow-up period was 8.9 (range, 1–62.13) months, and 41 patients were still alive at the last follow-up session. Fifty-eight pairs of patients were generated using propensity score matching who showed no significant differences (Table 1).

K-M survival analysis of AAPR
K-M survival analysis of AAPR for OS and PFS was also conducted as a preliminary evaluation of the prognostic capabilities of AAPR. This K-M analysis suggested that high AAPR values were correlated with longer OS [hazard ratio (HR) = 0.536, 95% confidence interval (CI) = 0.385–0.745, P < 0.05] and PFS (HR = 0.611, 95%CI = 0.446–0.837, P < 0.05) (Figure 1A and B). The median OS (mOS) and PFS values of patients with AAPR ≤ 0.48 were 7.73 and 4.37 months, respectively, which were significantly shorter compared with patients in the high AAPR group (> 0.48), which had a median OS and PFS of 11.57 and 8.63 months, respectively. Among propensity-matched pairs of patients, similar results were obtained for OS (HR = 0.634, 95%CI = 0.426–0.944, P < 0.05) and PFS (HR = 0.584, 95%CI = 0.385–0.884, P < 0.05) (Figure 1C and D).

Subgroup analyses
We conducted subgroup analyses to investigate the relationship between AAPR and survival according to the number of sites with metastasis, with or without bone/Liver metastasis. Patients with low AAPR values showed markedly worse OS (HR = 0.512, 95%CI = 0.344–0.763, P < 0.05) and PFS (HR = 0.553, 95%CI = 0.376–0.811, P < 0.05) compared with those with high AAPR values in the subgroup without liver metastasis (Figure 2A and B). Similarly, in the subgroup without bone metastasis, an AAPR ≤ 0.48 was significantly correlated with worse OS (HR = 0.522, 95%CI = 0.366–0.744, P < 0.05) and PFS (HR = 0.607, 95%CI = 0.433–0.850, P < 0.05) (Figure 2C and D). Not surprisingly, patients with high AAPR values had better OS and PFS in the subgroup without liver/bone metastasis (OS: HR = 0.541, 95%CI = 0.347–0.842, P < 0.05; PFS: HR = 0.589, 95%CI = 0.384–0.902, P < 0.05) (Figure 2E and F). In patients with one site of metastasis, AAPR > 0.48 was associated with better survival in terms of OS (HR = 0.540, 95%CI = 0.343–0.849, P < 0.05) and PFS (HR = 0.567, 95%CI = 0.370–0.869, P < 0.05) (Figure 3A and B). Patients receiving fluorouracil or taxane alone as a first-line treatment had a relative short mOS (mOS: 2.40 mo, 95%CI = 1.88–2.92) in the low AAPR group, which was much shorter than in the high AAPR group (mOS: 6.27 mo, 95%CI = 3.27–9.26) (Supplementary Table 1). In contrast, patients who received combination chemotherapy in the low AAPR group had better survival outcomes (mOS: 10.37 mo, 95%CI = 7.40–13.33) (Supplementary Table 1).

Univariate and multivariate analyses
Univariate and multivariate analyses were conducted to estimate the predictive value of AAPR. As shown in Tables 2 and 3, univariate analysis demonstrated that high AAPR levels (HR = 0.611, 95%CI = 0.446–0.837, P < 0.05), combined chemotherapy as first-line treatment regimen (HR = 0.448, 95%CI = 0.313–0.639, P < 0.05), and only one metastasis site (HR = 1.484, 95%CI = 1.083–2.034, P < 0.05) were significantly associated with better PFS in patients with metastatic GC. Meanwhile, high AAPR levels (HR = 0.536, 95%CI = 0.385–0.745, P < 0.05), male (HR = 0.705, 95%CI = 0.510–0.975, P < 0.05), only one metastasis site (HR = 1.748, 95%CI = 1.264–2.417, P < 0.05), and combination chemotherapy as first-line treatment regimen (HR = 0.334, 95%CI = 0.232–0.480, P < 0.05) were determined to be favorable prognostic indicators of OS. Subsequent multivariate analyses revealed that AAPR was a significant predictor of both OS (HR = 0.476, 95%CI = 0.328–0.691, P < 0.05) and PFS (HR = 0.527, 95%CI = 0.370–0.751, P < 0.05) in patients with metastatic GC. AAPR > 0.48 was found to be associated with a favorable prognosis in patients with metastatic GC. Combination chemotherapy predicted better OS (HR = 0.269, 95%CI = 0.175–0.411, P < 0.05) and PFS (HR = 0.398, 95%CI = 0.263–0.594, P < 0.05) in patients with metastatic GC. We also determined that the number of metastatic sites involved was also an independent prognostic factor of OS (HR = 1.425, 95%CI = 1.018–1.997, P < 0.05).

Predictive value of AAPR-M system
According to a previous study conducted in 2016, several factors were associated with worse prognosis, including age, carcinomatosis, and a larger burden of metastatic disease[19]. In our study, the number of metastatic sites was an independent prognostic factor. A combined model named AAPR-M was constructed based on AAPR and number of metastatic sites aimed at finding more prognostic factors for metastatic GC. We classified the patients into three groups according to this innovative AAPR-M system. Patients with high AAPR levels and only one metastatic site were assigned to a low-risk group, patients with more than one metastatic site and a low AAPR level were assigned to a high-risk group, while the others were grouped into a medium-risk group. Strong association with increased death and progression were documented for patients with high risk according to AAPR-M system. The median OS was 14.03 (95%CI: 10.32–17.75) vs 9.60 (95%CI: 7.59–11.61) vs 5.83 (95%CI: 3.18–8.48) months in the high, medium and low-risk groups, respectively (Figure 4A). Similar results were found in PFS (Figure 4B), suggesting that this AAPR-M system had a very strong predictive ability for survival in patients with metastatic GC.
We applied area under the curve (AUC) values to compare the predictive ability between AAPR, the number of metastatic sites, and AAPR-M. AAPR-M showed greater AUC compared with the number of metastatic sites in terms of 1-year OS, 2-year OS, and 1-year PFS (Figure 5). The AAPR-M system had a larger χ2 value relative to the number of metastatic sites for 1-year OS (7.451 vs 6.071), 2-year OS (8.831 vs 1.779), and 1-year PFS (4.239 vs 2.454) prediction in likelihood ratio test analysis. This suggested that AAPR-M was superior to the number of metastatic sites for predicting survival.

DISCUSSION
This study evaluated the prognostic relevance of AAPR in patients with metastatic GC and, to the best of our knowledge, was the first study to focus on the relationship between the AAPR and prognosis in metastatic GC. This study demonstrated that smaller AAPR values were correlated with inferior clinical outcomes in terms of OS and PFS in patients with metastatic GC. Furthermore, multivariate analysis demonstrated that AAPR was an independent prognostic indicator of metastatic GC.
Albumin is one of the major plasma proteins that indicate an individual’s nutritional status. This protein is involved in maintaining intravascular oncotic pressure, scavenging free radicals, and maintaining steroid hormone hemostasis[20]. Previous studies have demonstrated that hypoalbuminemia is a prognostic indicator in colorectal cancer[21] and glioblastoma multiforme[22]. Notably, low levels of preoperative serum albumin are correlated with poor OS in GC patients after surgery[23], indicating that albumin is a prognostic biomarker for GC.
ALP is a ubiquitous membrane-bound glycoprotein that exist in several mammalian tissues such as liver, bone, and kidney[24]. Serum ALP is closely associated with the presence of liver and bone metastasis in malignant diseases[25-27]. Serum ALP is also an independent predictor of various cancers including breast cancer[28], nasopharyngeal carcinoma[29], prostate cancer[30], and GC[31].
As both albumin and ALP are prognostic indicators of survival in several types of cancer, Chan et al[32] derived the albumin-to-alkaline phosphatase ratio to put these two parameters together, and found that AAPR was a superior prognostic indicator compared with albumin and ALP alone in patients with HCC. Thereafter, the prognostic capability of AAPR has been verified in several types of cancer, and the majority of data indicates that low AAPR values are correlated with poorer survival[11,13,16]. Three meta-analyses were recently conducted and a consistent conclusion was drawn, namely, that cancer patients with higher AAPR levels have better survival than patients with lower levels[33-35]. However, the prognostic significance of pretreatment AAPR in GC remains unclear. We suspected, however, that AAPR would be a promising prognostic indicator in patients with metastatic GC.
Therefore, we used pretreatment AAPR as a predictor of survival in patients with metastatic GC. In our cohort, an AAPR lower than 0.48 was associated with more metastatic sites, as well as the presence of liver and bone metastasis. In accordance with our findings, Li et al[13] demonstrated that elevated AAPR values were more likely to be found in patients with one site of metastasis and advanced NSCLC. A significant correlation was also discovered between patients with liver/bone metastasis and lower AAPR values[13]. Hence, we speculated that high AAPR values at diagnosis may reflect a relatively less aggressive stage of metastatic GC.
Patients with high AAPR values had significantly longer OS and PFS compared to patients with low AAPR values in our study, suggesting that high AAPR values were correlated with favorable survival in metastatic GC. Furthermore, univariate and multivariate cox regression analyses revealed that AAPR was an independent predictor of survival in terms of OS and PFS in patients with metastatic GC. All of these results collectively suggest that AAPR is an excellent predictor of survival in patients with metastatic GC. We demonstrated that patients with low-level AAPR level received fluorouracil or taxane alone as first-line treatment had an mOS of less than 3 months, while patients received combination chemotherapy had an mOS more than 10 months. For patients with rapidly progressing cancers may aggravate in a short time, and loss the chance of treatment. It is particularly important to precisely confirm the gastric patients with advanced malignant disease who are expected to have a poor prognosis. These results gave us a hint that for patients with low AAPR was associated with poor prognosis, and stronger treatment regimens were needed to prolong survival time. Further analysis showed that AAPR-M system may serve as a supplementary strategy to further improve prognostic efficiency for metastatic GC. 
However, this study had several limitations. First, this study was retrospective in design, and all of the data was collected from a single institution, which may have introduced bias in the results. Multicenter prospective studies are needed to verify and extend these findings. Second, the cut-off value of AAPR was obtained from a ROC curve in this study. To date, a consensus regarding the optimal threshold has not been reached, and external validation is required. Third, only pretreatment AAPR was adopted to evaluate its prognostic capability in metastatic GC; thus, whether dynamic AAPR is related to the prognosis of GC is unclear. Fourth, our conclusions were restricted by the small sample size, and high quality, large scale, prospective cohort studies are needed to validate these conclusions.

CONCLUSION
In conclusion, as far as we know, our study demonstrated that pretreatment AAPR is an independent prognostic indicator of both OS and PFS in patients with metastatic GC for the first time. Patients with high levels of pretreatment AAPR showed better survival compared with those with low levels. To verify the prognostic efficacy of AAPR, prospective studies are needed.

ARTICLE HIGHLIGHTS
Research background
Previous studies have suggested that a low albumin-to-alkaline phosphatase ratio (AAPR) is associated with a lower survival rate in patients with various malignancies.

Research motivation
The predictive ability had been established in several malignancies, however, the relationship between pretreatment AAPR and the prognosis of patients with gastric cancer (GC) remains unclear.

Research objectives
To investigate the prognostic value of AAPR in distant metastatic GC.

Research methods
From May 2011 to September 2018, we retrospectively enrolled 191 patients who were diagnosed with distant metastatic GC.

Research results
Patients with high levels of AAPR had better survival in terms of overall survival (OS) and progression-free survival (PFS), regardless of the presence of liver/bone metastasis. Pretreatment AAPR was found to be a favorable predictor of OS and PFS based on a multivariate cox regression model. AAPR-M system, constructed based on AAPR and number of metastatic sites, showed superior predictive ability relative to the number of metastatic sites for predicting survival.

Research conclusions
Patients with high levels of pretreatment AAPR showed better survival compared with those with low levels.

Research perspectives
Prospective studies are needed to verify the prognostic efficacy of AAPR.
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Figure Legends
 [image: ]
Figure 1 Kaplan-Meier survival estimates between subgroups according to albumin-to-alkaline phosphatase ratio. A: Overall survival (OS) according to albumin-to-alkaline phosphatase ratio (AAPR) before propensity matching; B: Progression-free survival (PFS) according to AAPR before propensity matching; C: OS according to AAPR after propensity matching; D: PFS according to AAPR after propensity matching. AAPR: Albumin-to-alkaline phosphatase ratio.
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Figure 2 Kaplan–Meier survival estimates of overall survival and progression-free survival according to albumin-to-alkaline phosphatase ratio levels in patients (A and B) without liver metastasis, (C and D) without bone metastasis, (E and F) without liver or bone metastasis. AAPR: Albumin-to-alkaline phosphatase ratio.
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Figure 3 Kaplan–Meier survival estimates of overall survival and progression-free survival according to albumin-to-alkaline phosphatase ratio levels in patients with one site of metastasis. A: Overall survival according to abumin-to-alkaline phosphatase ratio (AAPR); B: Progression-free survival according to AAPR. AAPR: Albumin-to-alkaline phosphatase ratio.
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Figure 4 Kaplan–Meier survival estimates of overall survival (A) and progression-free survival (B) according to the AAPR-M risk system (combination of albumin-to-alkaline phosphatase ratio and number of metastatic sites) in metastatic gastric patients.
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Figure 5 Receiver operating characteristic analysis of the albumin-to-alkaline phosphatase ratio, number of metastatic sites, and AAPR-M system in 1-year overall survival (A), 2-year overall survival (B), and 1-year progression-free survival (C) prediction. PFS: Progression-free survival; OS: Overall survival; AAPR: Albumin-to-alkaline phosphatase ratio.

Table 1 Baseline patient information and characteristics
	Characteristics
	Before propensity matching
	After propensity matching

	
	AAPR ≤ 0.48 (n = 86)
	AAPR > 0.48 (n = 105)
	P value
	AAPR ≤ 0.48 (n = 58)
	AAPR > 0.48 (n = 58)
	P value

	Gender
	
	
	
	
	
	0.265

	Male
	56
	49
	0.011
	32
	26
	

	Female
	30
	56
	
	26
	32
	

	Age
	
	
	
	
	
	

	≤ 60
	59
	72
	0.996
	39
	40
	0.842

	> 60
	27
	33
	
	19
	18
	

	Smoking status
	
	
	
	
	
	

	No
	61
	85
	0.018
	44
	48
	0.359

	Yes
	25
	20
	
	14
	10
	

	Number of involved sites 
	
	
	
	
	
	

	One
	41
	68
	0.018
	30
	24
	0.264

	Multiple
	45
	37
	
	28
	34
	

	Liver metastasis
	
	
	
	
	
	

	No
	48
	86
	0.000
	44
	44
	1.000

	Yes
	38
	19
	
	14
	14
	

	Bone metastasis
	
	
	
	
	
	

	No
	70
	97
	0.023
	50
	50
	1.00

	Yes
	16
	8
	
	8
	8
	

	Pathology
	
	
	
	
	
	

	High differentiated
	3
	1
	0.201
	1
	0
	0.334

	Moderately differentiated
	3
	4
	
	3
	2
	

	Poorly differentiated
	31
	46
	
	17
	25
	

	Signet ring cell
	13
	25
	
	9
	13
	

	Others
	2
	3
	
	1
	1
	

	Unknown
	34
	26
	
	27
	17
	

	Treatment regimens
	
	
	
	
	
	

	Combination chemotherapy
	63
	83
	0.520
	45
	44
	0.378

	Fluorouracil or taxane alone
	11
	7
	
	7
	3
	

	Radiotherapy
	1
	2
	
	1
	2
	

	Best supportive care
	11
	13
	
	5
	9
	


AAPR: Albumin-to-alkaline phosphatase ratio.

Table 2 Univariate and multivariate analyses of prognostic factors for overall survival for all patients
	Variables
	Univariate analyses
	
	Multivariate analyses
	

	
	HR (95%CI)
	P value
	HR (95%CI)
	P value

	Gender (male vs female)
	0.705 (0.510-0.975)
	0.035
	0.746 (0.508-1.094)
	0.133

	Age (> 60 vs ≤ 60)
	1.125 (0.794-1.594)
	0.509
	0.808 (0.541-1.207)
	0.298

	Smoking status (Yes vs No)
	1.451 (0.970-2.173)
	0.070
	1.364 (0.851-2.188)
	0.197

	Number of involved sites (multiple vs one)
	1.748 (1.264-2.417)
	0.001
	1.425 (1.018-1.997)
	0.038

	Liver metastasis (Yes vs No)
	0.950 (0.674-1.339)
	0.731
	0.758 (0.511-1.124)
	0.167

	Bone metastasis (Yes vs No)
	1.319 (0.822-2.115)
	0.251
	1.395 (0.843-2.307)
	0.195

	Treatment regimens (combination chemotherapy vs others)
	0.334 (0.232-0.480)
	0.000
	0.269 (0.175-0.411)
	0.000

	AAPR (> 0.48 vs ≤ 0.48)
	0.536 (0.385-0.745)
	0.000
	0.476 (0.328-0.691)
	0.000


HR: Hazard ratio; CI: Confidence interval; AAPR: Albumin-to-alkaline phosphatase ratio.

Table 3 Univariate and multivariate analyses of prognostic factors for progression-free survival for all patients
	Variables
	Univariate analyses
	
	Multivariate analyses
	

	
	HR (95%CI)
	P value
	HR (95%CI)
	P value

	Gender (male vs female)
	0.759 (0.554-1.041)
	0.087
	0.772 (0.529-1.126)
	0.179

	Age (> 60 vs ≤ 60)
	1.162 (0.830-1.626)
	0.382
	0.955 (0.654-1.395)
	0.813

	Smoking status (Yes vs No)
	0.805 (0.550-1.177)
	0.262
	1.227 (0.781-1.927)
	0.375

	Number of involved sites (multiple vs one)
	1.484 (1.083-2.034)
	0.014
	1.223 (0.880-1.701)
	0.231

	Liver metastasis (Yes vs No)
	0.950 (0.674-1.339)
	0.770
	0.737 (0.506-1.073)
	0.112

	Bone metastasis (Yes vs No)
	1.219 (0.762-1.951)
	0.409
	1.232 (0.754-2.011)
	0.405

	Treatment regimens (combination chemotherapy vs others)
	0.448 (0.313-0.639)
	0.000
	0.398 (0.263-0.594)
	0.000

	AAPR (> 0.48 vs ≤ 0.48)
	0.611 (0.446-0.837)
	0.002
	0.527 (0.370-0.751)
	0.000


HR: Hazard ratio; CI: Confidence interval; AAPR: Albumin-to-alkaline phosphatase ratio.
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