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Abstract
BACKGROUND
Radiological detection of small liver metastasis or peritoneal metastasis is still difficult, and some patients with biliary tract cancer (BTC) are unresectable after laparotomy. Staging laparoscopy may help avoid unnecessary laparotomy. However, which category of BTC is amenable with staging laparoscopy remains unclear.

AIM
To clarify the risk factors for occult metastasis in patients with BTC.

METHODS
Medical records of patients with BTC who underwent surgery at our institution between January 2008 and June 2014 were retrospectively reviewed. The patients were divided into two groups, according to resection or exploratory laparotomy (EL). Preoperative laboratory data, including inflammation-based prognostic scores and tumor markers, were compared between the two groups. Prognostic importance of detected risk factors was also evaluated.

RESULTS
[bookmark: _Hlk76935287]A total of 236 patients were enrolled in this study. Twenty-six (11%) patients underwent EL. Among the EL patients, there were 16 cases of occult metastasis (7 liver metastases and 9 abdominal disseminations). Serum carcinoembryonic antigen level, carbohydrate antigen 19-9 level, neutrophil-lymphocyte ratio and modified Glasgow prognostic score were significantly higher in the EL group than in the resected group, and these factors were prognostic. Among these factors, carcinoembryonic antigen > 7 ng/mL was the most useful to predict occult metastasis in BTC. When patients have more than three of these positive factors, the rate of occult metastasis increases.

CONCLUSION
Inflammation-based prognostic scores and tumor markers are useful in detecting occult metastasis in BTC; based on these factors, staging laparoscopy may reduce the rate of EL.
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Core Tip: This is a retrospective study to clarify the risk factors for occult metastasis in patients with biliary tract cancer (BTC). Radiological detection of small liver metastasis or peritoneal metastasis is difficult, and 11% BTC patients resulted in exploratory laparotomy in 7 years. Serum carcinoembryonic antigen (CEA) and carbohydrate antigen 19-9 levels, neutrophil-lymphocyte ratio and modified Glasgow prognostic score were significantly higher in the exploratory laparotomy group than in resected group. In these, CEA > 7 ng/mL and a combination of these factors were useful for predicting occult metastasis in BTC. Based on these factors, selective staging laparoscopy may reduce the rate of exploratory laparotomy.

INTRODUCTION
Biliary tract cancer (BTC) has a poor prognosis. Curative resection is the most promising therapy, but many patients present with advanced or unresectable disease at the time of diagnosis [1,2]. It is widely accepted that metastases to the liver, peritoneum, distant lymph nodes, lung and bone are definite unresectable factors[3]. Advances in radiological imaging techniques have enabled us to understand the details of BTC preoperatively. Detecting small liver metastasis or peritoneal metastasis remains difficult, and some patients are decided to be unresectable after laparotomy[2,4]. Staging laparoscopy (SL) may help avoid unnecessary laparotomy due to these occult metastases, and it is widely performed in patients with various solid cancer types [5–8]. 
Inflammation-based prognostic scores and serum carbohydrate antigen 19-9 (CA19-9) level are useful for the selection of SL in pancreatic head and periampullary cancer[9,10]. In BTCs, serum levels of tumor markers, including CA19-9 and carcinoembryonic antigen (CEA), and inflammation-based prognostic scores are associated with prognostic outcomes [11–13]. However, it remains unclear whether tumor markers and inflammation-based prognostic scores are associated with resectability or distant metastases in BTC and whether resection should be performed in certain categories of patients with BTC. This study aimed to elucidate the risk factors for exploratory laparotomy (EL) in patients with BTC using tumor markers and inflammation-based prognostic scores, to estimate the reduction rate of EL due to occult metastases, and to evaluate the prognosis of the risk factors.

MATERIALS AND METHODS
Patients
This retrospective study included 236 patients with BTC who underwent open surgery between January 2008 and June 2014 at the Kobe University Hospital (Kobe, Hyogo, Japan). All BTC cases were histologically confirmed. For each patient, the following clinical information was collected: age, sex, body mass index (BMI), location of tumor, operative procedure, prognosis, and preoperative laboratory and imaging findings. The patients were divided the following into two groups: resected (R) and EL.
This study protocol was approved by the Ethics Committee of the Kobe University Graduate School of Medicine (#160163). Informed consent was obtained using the opt-out principle.

Management strategy for BTC patients
Preoperative laboratory tests and imaging studies including dynamic multidetector row computed tomography (MDCT), endoscopic retrograde cholangiography, magnetic resonance cholangiopancreatography, gadolinium ethoxybenzyl-diethylenetriamine pentaacetic acid contrast-enhanced magnetic resonance imaging and 18F-fluorodeoxyglucose positron emission tomography (FDG-PET), were performed routinely. Tumor marker, serum CA19-9 and CEA levels were assessed just before operation. Endoscopic biopsy and brushing cytology for pathological diagnosis were also performed. Endoscopic biliary drainage was performed, if necessary.
The patients were diagnosed with unresectable diseases when the imaging study findings showed definite distant metastases, far extended disease, or several locally advanced diseases such as arterial and/or portal vein encasement. Patients with unresectable disease received systemic chemotherapy or best supportive care. In the absence of radiologically unresectable disease, patients underwent open surgery. At the time of laparotomy, we routinely explored abnormalities in the abdominal cavity. EL was selected when we found liver or peritoneal metastasis and macroscopic bulky distant lymph node metastasis. When histological distant lymph node metastases (para-aortic lymph node metastases) were detected in patients with gallbladder cancer, we also performed EL according to a previous study[14]. When surgeons judged locally advanced tumor more than expected at laparotomy, EL was occasionally selected. In the absence of unresectable factors, complete tumor resection with lymphadenectomy was performed.

Inflammation-based prognostic scores
The neutrophil-lymphocyte ratio (NLR) was defined as the circulating blood neutrophil/lymphocyte count ratio. The platelet-lymphocyte ratio (PLR) was defined as the circulating blood platelet/lymphocyte count ratio. Modified Glasgow prognostic score (mGPS) was defined as follows: group A, albumin ≥ 3.5 g/dL and C-reactive protein (CRP) < 0.5 mg/dL; group B, albumin < 3.5 g/dL and CRP < 0.5 mg/dL; group C, albumin ≥ 3.5 g/dL and CRP ≥ 0.5 mg/dL; and group D, albumin < 3.5 g/dL and CRP < 0.5 mg/dL[15,16]. The prognostic nutrition index was defined as: “10 × albumin levels (g/dL) + 0.005 × total lymphocyte count (/ μL)”[12].

Statistical analysis
Continuous variables were analyzed using the Wilcoxon rank-sum test. Fisher’s exact test was used to compare categorical variables. To elucidate the risk factors for EL in patients with BTC, tumor markers and inflammation-based prognostic scores differences between EL and R groups were compared. A receiver operating characteristic (ROC) curve was generated and the area under the curve [and its 95% confidence interval (CI)] was calculated to determine the best cutoff values for continuous parameter to discriminate the level of the EL and R group. 
Next, the reduction rate of EL was estimated by the identified risk factors to assess how many patients with unresectable factors avoid EL when SL is performed. The reduction rate was calculated by the number of patients with occult liver or peritoneal metastasis divided by the number of patients.
Finally, to evaluate the prognosis of the risk factors, the Kaplan-Meier analysis with the log-rank test was used to compare survival curves by the identified risk factors. 
All statistical tests were two-sided and performed at a significance level of 0.05.
These analyses were performed using JMP version 12.0 (SAS Institute Inc. Cary, NC, United States). 

RESULTS
Patient characteristics
As shown in Table 1, there were 134 men and 102 women with a median age of 70 years. The tumor locations were as follows: intrahepatic bile duct (n = 39), extrahepatic bile duct (n = 110) [perihilar bile duct (n = 55) and distal bile duct (n = 55)], gallbladder (n = 50), and papilla of Vater (n = 37). Twenty-six patients (11%) had an EL. The unresectable factors in the EL group were liver metastasis (n = 7), peritoneal metastasis (n = 9), distant lymph node metastasis (n = 4), and locally advanced disease (n = 6), including duplications. 

Risk factors for EL
There were no significant differences between the EL and R groups for the individual indices of inflammation and nutrition. However, CA19-9 (5198 ± 2767 U/mL vs 777 ± 357 U/mL, P = 0.014), CEA (12.3 ± 3.1 ng/mL vs 5.1 ± 1.0 ng/mL, P = 0.0054), NLR (3.92 ± 0.40 vs 2.81 ± 0.14, P = 0.0018), and mGPS (P = 0.012) were significantly higher in the EL group than in the R group, respectively (Table 2). Consequently, we determined the cutoff values of CA19-9, CEA, and NLR as 255 U/mL, 7 ng/mL, and 3, respectively, using the ROC curve for all BTCs (Table 3, Figure 1). The area under the curve at each cutoff value was 0.688 (95%CI: 0.488-0.740), 0.645 (95%CI: 0.544-0.767), and 0.667 (95%CI: 0.565-0.780), respectively.
Table 4 shows the tumor markers, inflammation-based prognostic scores, and cumulative survival time for each biliary cancer. CA19-9 was high in intrahepatic and extrahepatic bile duct cancer and gallbladder cancer, but low in ampullary cancer. Inflammation-based prognostic scores were similar for each BTC. In terms of postoperative survival time, ampullary cancer showed a good prognosis compared to other BTCs.
When we performed sensitivity analysis for each biliary cancer (excluding ampullary cancer since ampullary cancer had zero EL cases) by using the cutoff value shown in Table 3, we found a similar tendency to the result for all BTCs; that is, specificity was high but sensitivity was particularly low in each cancer (Table 5).

Estimated reduction rate of occult metastasis 
The positive outcome of this examination was liver or peritoneal metastasis. The considered criteria were: CA19-9 > 255 U/mL, CEA > 7 ng/mL, NLR > 3, and mGPS ≥ B, as mentioned above. Among all 236 patients, the number of patients at each of these criteria were 48 (20%), 26 (11%), 77 (33%) and 101 (43%), and the number of the patients with positive criterion, positive outcomes were 7, 6, 11 and 5, respectively (Table 6). Estimated reduction rate of EL was 14.6% (CA19-9 > 255 U/mL), 23.1% (CEA > 7 ng/mL), 14.3% (NLR > 3) and 5.0% (mGPS ≥ B) of patients with BTC, respectively (Table 6). 
The number of patients with two of these positive factors was 73 (31%). Among these 73 patients, 11 patients had occult metastasis, and the estimated reduction rate of EL was 15.1%. The estimated reduction rate of EL in patients with three and four positive factors was 26.9% and 33.3%, respectively (Table 6).

Evaluation of prognosis by the risk factors
The overall survival curves between all the patients based on these four factors (CA19-9, CEA, NLR, and mGPS) and type of operation were compared (Figure 2). The prognoses were significantly worse in the cohorts with CA19-9 > 255 U/mL, CEA > 7 ng/mL, NLR > 3, mGPS = B, C, or D, and EL. This result suggests that these indices may be prognostic factors.

DISCUSSION
BTCs show poor prognosis and are often diagnosed at an advanced stage. The rate of resection of BTC with curative intent is only 70%[1,2]. In addition, approximately 30% of the patients preoperatively diagnosed with resectable diseases show unresectable diseases during laparotomy due to metastatic progression[2,4]. In our cohort, 11% of the patients diagnosed with resectable disease by imaging studies were eventually diagnosed with unresectable disease at laparotomy and underwent EL. This rate is better than that reported previously[2,4]. This discrepancy may be due to previous studies including cases from the 1990s, when the diagnostic modalities were limited and MDCT and FDG-PET were unavailable. Recently, advances in imaging techniques, especially MDCT, have enabled us to evaluate the local resectability of BTC. The limitations in detecting liver and peritoneal metastases have not yet been overcome[17–20]. As the lesions of liver and peritoneal metastasis first detected during the operation are often very small and solitary, they are difficult to detect even with contrast-based techniques. Even FDG-PET scanners have difficulty in delineating lesions < 8.8 mm in diameter[21].
Moreover, EL imparts physical strain on the patients and also has a negative impact on the optimization of medical resources. To perform an operation with curative intent, we have to secure the operation room for 8 h to 12 h along with the required number of surgeons and allied medical staff for each BTC patient. If the operation necessitates EL, then these resources would be wasted. For this problem, the utility of SL in patients with BTC has been reported[22–26]. SL ensures decreased blood loss, shorter duration of operation and faster induction of chemotherapy than EL[7]. However, as even SL may impose extra stress and costs for those whom SL is potentially unnecessary, it would not be appropriate to perform SL for all patients with BTC. In our cohort, if we had performed SL in all the patients, the outcome of SL would have been only 6.8% (occult metastasis, 16/236). Thus, clinicians should select patients who undergo SL efficiently. There are some previous reports describing the selection criteria for SL in pancreas and periampullary cancer[10,27,28]. These studies indicated that serum CA19-9 levels and the PLR are useful in selecting patients for SL. However, to the best of our knowledge, this is the first report discussing the selection criteria for SL in patients with BTC.
In this study, CEA, CA19-9, NLR and mGPS were detected as the factors predicting EL as well as prognostic factors. The prognostic usefulness of inflammation-based prognostic scores has been reported in various cancer types, such as hepatobiliary, colorectal, gastric, esophageal, lung, and renal cell carcinoma[21,29-36]. We also reported that NLR is an independent prognostic factor for resectable pancreatic ductal carcinoma and hepatocellular carcinoma[37]. The remarkable advantages of inflammation-based prognostic scores are their simplicity and convenience. We can examine blood cell count and biochemistry, including CRP and albumin, with low costs in daily clinical practice. There are no ethical issues, unlike with genetic examinations. Moreover, tumor markers, including CA19-9 and CEA, are widely used. CA19-9 is useful in selecting patients with pancreas and periampullary cancer for SL[10,27,28]. Here, we demonstrated that inflammation-based prognostic scores-NLR and mGPS, and tumor markers were good predictors of unresectable BTC in patients who were radiologically diagnosed with resectable disease. Recently, the utility of neoadjuvant chemotherapy (NAC) in patients with BTC has been discussed[38]. As one of the roles of NAC in BTC is to benefit the patients with distant micrometastasis who are potentially unresectable, inflammation-based prognostic scores and tumor markers may also be useful for selecting patients suitable for NAC.
In this study, CEA > 7 ng/mL was the most useful criteria for detecting occult metastasis. If SL was performed in cases with CEA > 7 ng/mL, unnecessary EL might be avoided in 23% of BTC patients. CA19-9, NLR and mGPS were also useful to decrease unnecessary laparotomy. In addition, when the number of positive factors increased, the estimated reduction rate of EL gradually increased. In this study, if all four factors were positive, the rate was 33.3%. However, these factors may not to be highly related for selective SL. Previous studies on BTC demonstrated that preoperative SL could detect liver or peritoneal metastasis in 14%–41% of the patients[23-26]. These studies discussed nonselective SL. Our data could be due to the relatively low rate of performing EL (11%) due to accurate preoperative imaging studies, including MDCT and FDG-PET.
This study has several limitations. First, BTCs are heterogeneous malignancies comprising intrahepatic cholangiocarcinoma, extrahepatic cholangiocarcinoma, gallbladder carcinoma, and ampullary carcinoma. Although sensitivity analysis showed similar results for all BTCs, a study with a large number of tumors is required. However, due to the heterogeneity of BTCs, the results of this study may be suitable for evaluation of other solid malignancies. However, studies on other solid malignancies are also required. Second, this study included a limited number of patients with EL and no representation from primarily unresectable patients. Further studies including primarily unresectable patients are needed. Lastly, although we detected the factors predicting the EL or occult metastasis in BTC, the validation study has not been performed yet. To determine the selection criteria for SL future study is required.

CONCLUSION
The study indicates that planned SL may reduce requirement of EL when the inflammation-based prognostic scores and tumor markers or their combinations are used in selecting patients with BTC.

ARTICLE HIGHLIGHTS
Research background
Advances in radiological imaging techniques have enabled us to understand the details of biliary tract cancer (BTC) preoperatively. However, detecting small liver metastasis or peritoneal metastasis remains difficult in BTCs.

Research motivation
Staging laparoscopy may help avoid unnecessary laparotomy due to the occult metastases. However, there are no standard methods for selecting staging laparoscopy in BTC.

Research objectives
This study aimed to elucidate the risk factors for exploratory laparotomy due to occult metastasis in patients with BTC using tumor markers and inflammation-based prognostic scores.

Research methods
This was a retrospective study from the data of 236 BTC patients.

Research results
Twenty-six (11%) patients underwent exploratory laparotomy, and there were sixteen occult metastasis cases (7 liver metastasis and 9 abdominal disseminations). Serum carcinoembryonic antigen, carbohydrate antigen 19-9, neutrophil-lymphocyte ratio and modified Glasgow prognostic score were significantly higher in the exploratory laparotomy group (n = 26) than in the resected group (n = 210). Among these factors, carcinoembryonic antigen > 7 ng/mL was the most useful to predict occult metastasis. When patients had more than three of these positive factors, the rate of occult metastasis increased.

Research conclusions
Inflammation-based prognostic scores and tumor markers are useful in detecting occult metastasis in patients with BTC, and based on a combination of these factors, selective staging laparoscopy may reduce the rate of exploratory laparotomy.

Research perspectives
Since BTCs are heterogeneous malignancies, a study with a large number of tumors is required.
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Figure Legends
[image: ]
Figure 1 Receiver operating characteristic curves. The cutoff values for carbohydrate antigen 19-9, carcinoembryonic antige and the neutrophil-lymphocyte ratio were 255 U/mL, 7 ng/mL and 3, respectively. CA19-9: Carbohydrate antigen 19-9; CEA: Carcinoembryonic antigen; AUC: Area under the curve.
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Figure 2 Overall survival in 236 patients with biliary tract cancer who underwent laparotomy. A: Stratified by carcinoembryonic antigen (P < 0.0001); B: Carbohydrate antigen 19-9 (P < 0.0001); C: Neutrophil-lymphocyte ratio (NLR; P = 0.034); D: Modified Glasgow prognostic score (P < 0.0001); E: Type of operation (P < 0.0001). CA19-9: Carbohydrate antigen 19-9; CEA: Carcinoembryonic antigen; NLR: Neutrophil-lymphocyte ratio; mGPS: Modified Glasgow prognostic score.

Table 1 Patients' demographics
	　
	Type of operations
	　

	Characteristics
	EL (n = 26)
	R (n = 210)
	P value

	Age, y1
	69 (55-83)
	70 (25-89)
	0.57

	Sex (male / female)
	12/14
	122/88
	0.29

	BMI (kg/m2)1
	21.8 (18-31.6)
	21.8 (15.6-40.1)
	0.98

	Location of the tumor, n
	
	
	

	 Intrahepatic bile duct (n = 39)
	6
	33
	

	 Perihilar bile duct (n = 55)
	3
	52
	

	 Distal bile duct (n = 55)
	8
	47
	

	 Gallbladder (n = 50)
	9
	41
	

	 Papilla of Vater (n = 37)
	0
	37
	　


1Data are presented as median (range). EL: Exploratory laparotomy; R: Resected.

Table 2 Comparison of laboratory findings and inflammation-based prognostic scores
	　
	Type of operations
	　

	Variables
	EL (n = 26)
	R (n = 210)
	P value

	Hb (g/dL)1
	12.0 ± 0.33
	12.3 ± 0.11
	0.78

	Plt (10000/μL)1
	24.4 ± 1.53
	22.1 ± 0.54
	0.079

	PT-INR1
	0.97 ± 0.03
	0.99 ± 0.01
	0.72

	Albumin (mg/dL)1
	3.73 ± 0.11
	3.79 ± 0.04
	0.66

	ALP (IU/L)1
	641 ± 98
	564 ± 34
	0.22

	γ-GTP (IU/L)1
	223 ± 51
	192 ± 17
	0.28

	T-bil (mg/dL)1
	1.74 ± 0.34
	1.24 ± 0.11
	0.083

	LDH (IU/L)1
	212 ± 16
	187 ± 5.6
	0.079

	CRP (mg/dL)1
	0.88 ± 0.93
	1.23 ± 0.33
	0.63

	Creatinine clearance (mL/min)1
	212 ± 16
	187 ± 5.6
	0.079

	Tumor markers
	
	
	

	 CA19-9 (IU/mL)1
	5198 ± 2767
	777 ± 357
	0.014

	 CEA (ng/mL)1
	12.3 ± 3.1
	5.1 ± 1.0
	0.0054

	Inflammation-based prognostic scores
	
	
	

	 NLR1
	3.92 ± 0.40
	2.81 ± 0.14
	0.0018

	 PLR1
	190 ± 18
	166 ± 6.4
	0.15

	 PNI1
	43.4 ± 3.4
	46.7 ± 1.2
	0.82

	 mGPS (A / B, C, D)
	9 / 17
	126 / 84
	0.012


1Data are presented as the mean ± SD. CA19-9: Carbohydrate antigen 19-9; CEA: Carcinoembryonic antigen; NLR: Neutrophil-lymphocyte ratio; PLR: Platelet-lymphocyte ratio; PNI: Prognostic nutrition index; mGPS: Modified Glasgow prognostic score; EL: Exploratory laparotomy; R: Resected.

Table 3 Cut-off values of each variables determined using receiver operator characteristic curves for all BTC patients
	Variables
	Cut-off value
	Sensitivity
	Specificity
	PPV
	AUC

	CA19-9
	255 IU/mL
	0.423
	0.823
	0.229
	0.688

	CEA
	7 ng/mL
	0.346
	0.919
	0.346
	0.645

	NLR
	3
	0.615
	0.71
	0.208
	0.667


PPV: Positive predictive value; AUC: Area under the curve; BTC: Biliary tract cancer. 
Table 4 Tumor markers, inflammation-based prognostic scores and survival time according to type of biliary tract cancers
	Variables
	Type of cancer

	
	IBDC
	EBDC
	GBC
	Vater C

	
	(n = 39)
	(n = 110)
	(n = 50)
	(n = 37)

	Tumor markers

	CA19-9 (IU/mL)1
	7904 ± 3316
	1356 ± 506
	832 ± 371
	22 ± 36

	CEA (ng/mL) 1
	12.2 ± 26.8
	4.0 ± 7.5
	8.4 ± 22.0
	3.2 ± 3.5

	Inflammation-based prognostic scores	

	NLR1
	3.04 ± 1.60
	2.83 ± 2.20
	3.22 ± 2.27
	2.74 ± 2.04

	PLR1
	151.1 ± 56.9
	174.0 ± 95.4
	176.6 ± 99.2
	163.2 ± 109.9

	PNI1
	48.0 ± 5.5
	45.3 ± 24.5
	46.7 ± 7.0
	47.1 ± 7.1

	mGPS (A / B, C, D) 
	10/29
	47/63
	32/18
	10/27

	Cumulative survival time (%)2

	1-year
	65.0
	80.1
	82.6
	94.6

	3-year
	48.3
	35.7
	63.2
	75.3

	5-year
	31.3
	26.4
	45.8
	75.3


1Data are presented as the mean ± SD. 2Kaplan-Meier analysis. IBDC: Intrahepatic bile duct cancer; EBDC: Extrahepatic bile duct cancer; GBC: Gallbladder cancer; Vater C: Cancer of the papilla of Vater; CA19-9: Carbohydrate antigen 19-9; CEA: Carcinoembryonic antigen; NLR: Neutrophil-lymphocyte ratio; PLR: Platelet-lymphocyte ratio; PNI: Prognostic nutrition index; mGPS: Modified Glasgow prognostic score.

Table 5 Sensitivity, Specificity and PPV for each biliary cancer
	Variables (cut-off value)
	Sensitivity
	Specificity
	PPV

	Intrahepatic bile duct cancer

	CA19-9 (255 IU/mL)
	0.833
	0.667
	0.313

	CEA (7 ng/mL)
	0.500
	0.849
	0.333

	NLR (3)
	0.500
	0.636
	0.200

	Extrahepatic bile duct cancer

	CA19-9 (255 IU/mL)
	0.273
	0.787
	0.125


	CEA (7 ng/mL)
	0.273
	0.939
	0.333

	NLR (3)
	0.455
	0.727
	0.152

	Gallbladder cancer

	CA19-9 (255 IU/mL)
	0.444
	0.878
	0.444


	CEA (7 ng/mL)
	0.444
	0.878
	0.444

	NLR (3)
	0.889
	0.659
	0.364


PPV: Positive predictive value; CA19-9: Carbohydrate antigen 19-9; CEA: Carcinoembryonic antigen; NLR: Neutrophil-lymphocyte ratio.

Table 6 Occult liver and peritoneal metastasis according to each criteria, n (%)
	Factor
	n of patients
	No. of patients with occult liver or peritoneal metastasis 
	Estimated reduction rate of exploratory laparotomy

	CA19-9 > 255 U/mL
	48 (20)
	7
	7/48 (14.6)

	CEA > 7 ng/mL
	26 (11)
	6
	6/26 (23.1)

	NLR > 3
	77 (33)
	11
	11/77 (14.3)

	mGPS = B, C, D
	101 (43)
	5
	5/101 (5.0)

	
	
	
	

	Positive factors ≥ 2
	73 (31)
	11
	11/73 (15.1)

	Positive factors ≥ 3
	26 (11)
	7
	7/26 (26.9)

	Positive factors ≥ 4
	6 (3)
	2
	2/6 (33.3)


CA19-9: Carbohydrate antigen 19-9; CEA: Carcinoembryonic antigen; NLR: Neutrophil-lymphocyte ratio.
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