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1. Introduction

Both inflammation and nutrition-based prognostic 
systems such as the Glasgow prognostic score (GPS) 
and C-reactive protein/Albumin (CRP/Alb) ratio are 
brief and useful markers for surgical outcomes in 
patients with diverse forms of gastroenterological 
cancer, such as esophageal (1), gastric (2), colorectal 
(3,4), and pancreatic cancer (5,6). In primary liver 
cancer, high scores of GPS and CRP/Alb ratio have 
also been associated with reduced survival after 
operation in patients with hepatocellular carcinoma 
(7-9), although it is still unclear whether CRP/Alb 
ratio can predict survival in patients with intrahepatic 
cholangiocarcinoma (ICC) (10,11).
 ICC makes up approximately 5% of all primary 
liver cancer cases, and prognosis is very poor because 
of the possibility of relapse both outside and inside the 
liver, even when a patient undergoes liver resection at 
an early stage (12,13). Therefore, stratification of ICC 

patients based on the risk of recurrence would be helpful 
for identifying candidates for postoperative adjuvant 
therapy (14,15). In addition to clinicopathological 
findings (16,17) and surgical procedures (18,19), 
various types of predictive marker, such as aspartate 
aminotransferase/neutrophil ratio (20), platelet/
lymphocyte ratio (21), albumin/gGTP ratio (22), and 
neutrophil/lymphocyte ratio (23), have been reported as 
being negatively associated with patient survival after 
resection of ICC.
 In this study, we classified patients who underwent 
curative resection for ICC according to the prognostic 
system, CRP/Alb ratio, and compared their surgical 
outcomes. Then, we elucidated whether a high CRP/
Alb ratio was associated with the survival of patients 
with ICC.

2. Materials and Methods

2.1. Patients
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C-reactive protein (CRP)- and albumin (Alb)-based scoring systems are available for predicting the 
prognosis of patients with diverse forms of gastrointestinal cancer, but their utility for patients with 
intrahepatic cholangiocarcinoma (ICC) is still unclear. This study aimed to elucidate whether a high 
CRP/Alb ratio is associated with the surgical outcome of ICC patients. Patients who underwent 
initial and curative resection for ICC were included in this study, and were divided into the High 
and Low CRP/Alb groups based on their preoperative CRP and Alb values. The surgical outcomes 
were compared between the two groups. The median CRP/Alb ratio amongst 88 patients was 0.033 
(range, 0.019-3.636); 44 patients with CRP/Alb > 0.033 were allocated to the High CRP/Alb group 
and 44 patients were allocated to the Low CRP/Alb group. The operative data did not differ between 
the two groups, while the tumor status was more advanced in the High CRP/Alb group. The median 
overall survival was 2.4 years (95% CI, 1.4-3.3) and 8.9 years (3.8-NA) in the High and Low CRP/
Alb groups, respectively (P < 0.001), and recurrence-free survival was 0.5 years (95% CI, 0.3-0.7) and 
7.7 years (1.3-NA), respectively (P < 0.001). In a multivariate analysis, the independent factors for 
overall survival were High CRP/Alb (P = 0.017) and multiple nodules (P = 0.008). Taken together, the 
survival of ICC patients in the High CRP/Alb group was reduced compared to that of patients in the 
Low CRP/Alb group due to the advanced stage of the tumor as well as malnutrition.
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Patients undergoing curative liver resection for ICC 
from 2000 to 2018 at Nihon University Itabashi 
Hospital were included in this study; each participant 
provided written informed consent, and the institutional 
review board of Nihon University approved this study. 
All the patients were closely observed during each of 
their outpatient office visits. All clinical investigations 
were conducted according to the principles of the 
Declaration of Helsinki.

2.2. Classification

Patients with ICC, which was diagnosed by two 
pathologists with more than 5 years' experience in 
the field of liver pathology, were divided into the two 
classes based on the preoperative CRP/Alb ratio. The 
cut-off value was determined as the median, and those 
patients with a CRP/Alb ratio higher than the cut-off 
value were allocated to the High CRP/Alb group, and 
the other patients to the Low CRP/Alb group.

2.3. Surgical procedures

Liver resection was performed for all patients based on 
the criteria regarding the number of tumors and liver 
function (24). Transection of the liver was performed 
under ultrasonographic guidance using the clamp-
crushing method and the inflow blood occlusion 
technique (25). Systemic lymph nodes dissection 
was not routinely performed; only those that were 
diagnosed as metastatic before or during operation 
were removed. Anatomic resection was defined as any 
type of systematic resection of the portal regions based 
on Couinaud's classification. Major liver resection 
was defined as resection of three or more segments. 
Curative resection was defined as the complete removal 
of recognizable viable ICC diagnosed preoperatively 
or intraoperatively with macroscopically tumor-free 
surgical margins.

2.4. Follow-up after operation

All patients were followed for postoperative recurrence 
as described previously (26). Briefly, tumor marker 
levels, including those of carcinoembryonic antigen 
and carbohydrate antigen 19-9 (CA19-9), were 
measured, and imaging studies, including computed 
tomography and ultrasonography, were performed 
every three months in all patients. Recurrence was 
diagnosed by dynamic computed tomography and/
or by gadolinium-ethoxybenzyl-diethylenetriamine 
pentaacetic acid-enhanced magnetic resonance imaging, 
and 18F-fluorodeoxyglucose-positron emission 
tomography. The date of recurrence was defined as the 
date of examination when the recurrent ICC was noted.

2.5. Statistical analysis

Data collected from each group were statistically 
analyzed using Fisher's exact test and the Wilcoxon 
rank-sum test. Survival curves were generated using 
the Kaplan–Meier method and compared using the 
Wilcoxon test. Prognostic factors for survival were 
identified using the Cox proportional hazards regression 
model. A P value of less than 0.10 was set as the cut-
off value for elimination. The following 11 variables, 
considered potential confounders, were examined: age 
(≥ 70 versus < 70 years), sex, positive for hepatitis 
B or C virus, indocyanine green clearance rate at 15 
minutes (ICGR15) (≥ 15 versus < 15%), frequency 
of esophageal varices, tumor size (≥ 5.0 versus < 5.0 
cm), tumor number (single versus multiple), tumor 
thrombus, serum carcinoembryonic antigen level (≥ 5.0 
versus < 5.0 ng/mL), CA19-9 level (≥ 37 versus < 37 
ng/mL), and CRP/Alb ratio. In all analyses, a P value < 
0.05 was considered to be statistically significant.

3. Results

3.1. Patients

The median CRP/Alb ratio amongst 88 patients who 
underwent initial and curative resection for ICC was 
0.033 (range, 0.019-3.636), from whom 44 patients 
with a CRP/Alb ratio > 0.033 were allocated to the 
High CRP/Alb group (median, 0.139; range, 0.034-
3.636), and 44 patients with a CRP/Alb ratio < 0.033 
were allocated to the Low CRP/Alb group (median, 
0.023; range, 0.019-0.032) (Figure 1).
 Patient background did not differ between the two 
groups, except for CA 19-9, which was significantly 
higher in the High CRP/Alb group (P = 0.005) (Table 1).

3.2. Operative data

Operation data and postoperative complication rates did 
not differ between the two groups (Table 2). Two patients 
(for bile leakage and an intra-abdominal abscess) and 
one patient (for wound infection) underwent re-operation 
in the High and Low CRP/Alb groups, respectively, but 
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Figure 1. Flow diagram illustrating the recruitment of patients 
with ICC. ICC, intrahepatic cholangiocarcinoma.
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(1.3-NA; P < 0.001), respectively (Figure 2B). The 
5-year rate of overall survival was 19.1% and 65.0%, 
and that of recurrence-free survival was 14.4% and 
55.9% in the two groups, respectively.
 In a multivariate analysis, the independent factors 

there was no in-hospital death in this series. Histological 
findings for the resected specimens showed that tumor 
status was more advanced in the High CRP/Alb group; 
multiple nodules (P = 0.020) and vascular invasion (P = 
0.026) were more frequent, and tumor size was larger (P 
= 0.001), in the High CRP/Alb group.

3.3. Survival

After a median follow-up of 1.4 years (range, 0.3 to 
10.3 years), a total of 48 patients (54.5%) experienced 
recurrence; 28 patients (58.3%) in the remnant liver, 
11 patients (12.5%) in distant sites, and nine patients 
with both intra- and extra-hepatic recurrences (Table 3). 
Extrahepatic recurrence was more frequent in the Low 
CRP/Alb group (30.3% vs 66.6%, P = 0.027). Treatment 
for recurrent ICC did not differ between the two groups.
 Median overall survival was 2.4 years (95% 
confidence interval [CI], 1.4-3.3) and 8.9 years (3.0-NA; 
P < 0.001) in the High CRP/Alb and the Low CRP/Alb 
groups, respectively (Figure 2A), and recurrence-free 
survival was 0.5 years (95% CI, 0.3-0.7) and 7.7 years 

Table 1. Patient background

Variables

Age, years
Sex, male (%)
Alcoholic, n (%)
Diabetes mellitus, n (%)
HBV, n (%)
HCV, n (%)
Varices, n (%)
Child-Pugh, A (%)
ICGR15, %
CEA, ng/mL
CA19-9, U/mL

   High CRP/Alb (n = 44)

  68 (23-84)
28 (63.6)
  8 (18.1)
  9 (20.4)
1 (2.2)

  5 (11.3)
2 (4.5)

42 (95.4)
     8.8 (1.9-26.8)

       3.3 (0.2-175.1)
        82.8 (0.5-117800)

P value

0.622
0.355

1
1

0.057
1
1

0.494
0.667
0.362
0.005

Data are presented as median with range, if not specified. HBV, hepatitis B virus; HCV, hepatitis C virus; ICGR15, indocyanine green clearance 
rate at 15 minutes; CEA, carcinoembryonic antigen; CA19-9, carbohydrate antigen 19-9.

     Low CRP/Alb (n = 44)

   69 (41-84)
 33 (75.0)
   9 (20.4)
   9 (20.4)
   7 (15.9)
   6 (13.6)
 1 (2.2)
44 (100)

      9.4 (2.0-33.4)
      2.8 (0.4-71.5)

       22.5 (0.1-39950)

Table 2. Operative data

Variables

Operation data
    Operation time, min
    Bleeding, mL
    Transfusion, n (%)
    Major resection, n (%)
    Anatomic resection, n (%)
Complications
    Overall, n (%)
    Morbidity, n (%)
    Re-operation, n (%)
    Mortality, n (%)
Pathology
    Multiple, n (%)
    Size, cm (range)
    Differentiation grade, mod, (%)
    Vascular invasion, n (%)
    Tumor exposure, n (%)
    Cirrhosis

  High CRP/Alb (n = 44)

    392 (168-869)
     326 (20-1,752)

2 (4.5)
21 (47.7)
35 (79.5)

19 (43.1)
10 (22.7)
2 (4.5)

0

15 (34.0)
     5.2 (1.8-12.3)

39 (88.6)
32 (72.7)
11 (25.0)
2 (4.5)

P value

0.229
0.442
0.116

1
0.231

0.114
0.792

1
1

0.020
0.001
0.713
0.026
0.165

1

Data are presented as median, if not specified.

  Low CRP/Alb (n = 44)

    381 (170-795)
       352 (29-11,002)

4 (9.0)
22 (50.0)
29 (65.9)

 11(25.0)
  8 (18.1)
1 (2.2)

0

 5 (11.3)
     3.4 (1.0-10.5)

41 (93.1)
20 (47.7)
  5 (11.3)
3 (6.8)

Table 3. Treatment for recurrence

Variables

Recurrent sites
    Intrahepatic
    Distant sites
    Both
Treatments
    Second resection
    TACE/TAI
    Chemotherapy
    Radiation therapy
    None

High CRP/Alb
(n = 33)

23 (69.6)
3 (9.0)

  7 (21.2)

  5 (15.1)
  9 (27.2)
12 (36.3)
  4 (12.1)
3 (9.0)

P value

0.004

0.410

Data are presented as median with range, if not specified. TACE, 
transcatheter arterial chemoembolization; TAI, transcatheter arterial 
infusion.

Low CRP/Alb
(n = 15)

  5 (33.3)
  8 (53.3)
  2 (13.3)

  2 (13.3)
1 (6.6)

  8 (24.2)
1 (6.6)

  3 (20.0)
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affecting overall survival were High CRP/Alb (hazard 
ratio [HR], 2.82, 95% CI, 1.20-7.17; P = 0.017) and the 
presence of multiple nodules (HR, 3.98, 95% CI, 1.42-
11.09; P = 0.008) (Table 4). The independent factors 
affecting recurrence were High CRP/Alb ratio (HR, 
3.28, 95% CI, 1.64-6.80; P < 0.001) and the presence 

of multiple nodules (HR, 7.67, 95% CI, 3.57-16.50; P < 
0.001) (Table 5).

4. Discussion

We demonstrate that a high preoperative CRP/Alb ratio 
is related to advanced tumor stage and reduced survival 
in patients with ICC. This is the first report showing the 
utility of a scoring system based on inflammation and 
nutritional status (CRP/Alb ratio) for stratifying patients 
after resection of ICC.
 GPS was originally proposed as a prognostic 
marker for patients with non-small lung cell cancer, 
which was superior to clinical stage or performance 
status (27). It was later shown that GPS reflected 
malnutrition status based on the systemic inflammation 
response, "cancer cachexia" (28). Given that many ICC 
patients experience early recurrence even after curative 
resection, it is possible that patient survival is longer in 
our Low CRP/Alb group, and in the GPS-Low group in 
the Pan et al. (11) study, due to the possible continuation 
of cancer treatments for recurrent tumors, including 
chemotherapy, radiation therapy, transcatheter arterial 
chemoembolization, and infusion.

Table 4. Prognostic factors for survival

Variables

Age
Sex
Viral hepatitis
ICGR15
Varices
Size
Multiple
Tumor Thrombus
CEA
CA19-9
CRP/Alb ratio

            Univariate

     Hazard ratio            P value

1.02 (0.47-2.17)          0.958
1.19 (0.53-2.52)          0.657
0.79 (0.26-1.93)          0.635
1.08 (0.46-2.94)          0.864
0.92 (0.33-2.15)          0.864
2.59 (1.23-5.47)          0.012
6.45 (2.56-15.73)     < 0.001
1.87 (0.87-4.24)          0.106
0.74 (0.27-1.72)          0.511
0.98 (0.45-2.08)          0.965
3.76 (1.70-9.16)       < 0.001

ICGR15, indocyanine green clearance rate at 15 minutes; CEA, carcinoembryonic antigen; CA19-9, carbohydrate antigen 19-9.

           Multivariate

      Hazard ratio             P value
     
     
     

     
     

  1.37 (0.56-3.24)          0.477
  3.98 (1.42-11.09)        0.008

     
     
     

  2.82 (1.20-7.17)          0.017

Table 5. Prognostic factors for recurrence

Variables

Age
Sex
Viral hepatitis
ICGR15
Varices
Size
Multiple
Tumor Thrombus
CEA
CA19-9
CRP/Alb ratio

             Univariate

     Hazard ratio              P value

0.73 (0.40-1.30)            0.293
1.14 (0.62-2.22)            0.666
0.56 (0.24-1.15)            0.123
0.68 (0.29-1.39)            0.310
1.59 (0.25-5.18)            0.548
2.09 (1.17-3.70)            0.012
8.40 (4.25-16.36)       < 0.001
1.85 (1.03-3.43)            0.038
1.08 (0.55-1.98)            0.809
1.49 (0.83-2.68)            0.174
3.81 (2.07-7.35)         < 0.001

ICGR15, indocyanine green clearance rate at 15 minutes; CEA, carcinoembryonic antigen; CA19-9, carbohydrate antigen 19-9.

         Multivariate

     Hazard ratio               P value
            
            
            
            
            

1.12 (0.57-2.14)             0.727
7.67 (3.57-16.50)        < 0.001
1.19 (0.61-2.38)             0.603

            
            

3.28 (1.64-6.80)          < 0.001

Figure 2. Surgical outcomes of patients undergoing resection for 
ICC. (A) Overall survival of patients in the High CRP/Alb group is 
significantly less than that of patients in the Low CRP/Alb group (P 
= 0.001). (B) Recurrence-free survival of patients in the High CRP/
Alb group is significantly less than that of patients in the Low CRP/
Alb group (P < 0.001). CRP, C-reactive protein; Alb, albumin; ICC, 
intrahepatic cholangiocarcinoma.
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 It has been reported that GPS and CRP/Alb ratio 
are positively associated with primary liver cancer 
progression; tumor stage is more advanced in patients 
with a higher GPS (7,11) and CRP/Alb ratio (8,9). 
Consequently, both overall and recurrence-free survival 
of patients in these studies were without exception 
significantly reduced in the high GPS and CRP/Alb 
ratio groups. Consistent with this, tumor status was 
more advanced in the High CRP/Alb group in our 
study; multiple tumors and vascular invasion were 
more frequent, tumors were larger, and serum CA19-9 
levels were higher. Given that liver function, indicated 
by variables such as frequency of varices, Child-Pugh 
classification, and ICGR15, did not differ between the 
two groups, we attributed reduced survival in patients 
from the High/CRP group to the advanced stage of the 
tumor and the poor nutritional status of patients with a 
cancer burden.
 In the studies reported above, cut-off values for the 
CRP/Alb ratio were determined using area under the 
curve of receiver operating characteristic curves (9) or 
X-tile plots (8), or were defined as the median value (10), 
and its range was from 0.024 to 0.033. Given that cut-off 
values for CRP/Alb ratio were from 0.018 to 0.10 for the 
other types of gastroenterological cancer (1-3,5,6), the 
value of 0.033 used in this study was appropriate.
 There are several limitations of this study. First, 
tumor status was more advanced in the High CRP/Alb 
group, as in previous reports. Consequently, progressive 
cancer greatly influenced surgical outcomes and it is 
not yet clear whether nutritional status can contribute to 
the improvement of post-operational patient survival. In 
order to elucidate the relationship between nutritional 
status and survival, surgical outcomes should be 
compared after matching patient background and tumor 
stage between the two groups, using a much larger 
cohort. Second, the presence of any causal relationship 
between high CRP/Alb ratio and tumor progression 
remains unknown. Given that tumor status is more 
advanced in high GPS and high CRP/Alb ratio groups 
in previous primary liver cancer studies (7-9,11), we 
speculate that the deviation of tumor progression in the 
High CRP/Alb group in this study is not accidental, 
which needs to be clarified in the future.
 In conclusion, survival of ICC patients in the High 
CRP/Alb group was significantly less than that of 
patients in the Low/CRP group. This is partly because 
the nutritional status of high CRP/Alb ratio patients 
negatively affected survival, but mainly because CRP/
Alb ratio is associated with tumor progression, which 
dictated surgical outcome in patients with ICC.

Acknowledgements

This work was supported by the Japan Agency for 
Medical Research and Development (AMED) under 
Grant Number JP18hk0102049 and a grants-in-aid of 

The 106th Annual Congress of JSS Memorial Surgical 
Research Fund, Tokyo, Japan.

References

1. Tamagawa H, Aoyama T, Tamagawa A, Komori K, 
Maezawa Y, Kano K, Murakawa M, Atsumi Y, Hara K, 
Kazama K, Numata M, Oshima T, Yukawa N, Masuda M, 
Rino Y. Influence of the Preoperative C-Reactive Protein-
to-Albumin Ratio on Survival and Recurrence in Patients 
With Esophageal Cancer. Anticancer Res. 2020; 40:2365-
2371.

2. Kudou K, Saeki H, Nakashima Y, et al. C-reactive 
protein/albumin ratio is a poor prognostic factor of 
esophagogastric junction and upper gastric cancer. J 
Gastroenterol Hepatol. 2019; 34:355-363.

3. Shibutani M, Maeda K, Nagahara H, Iseki Y, Ikeya T, 
Hirakawa K. Prognostic Significance of the Preoperative 
Ratio of C-Reactive Protein to Albumin in Patients with 
Colorectal Cancer. Anticancer Res. 2016; 36:995-1001.

4. Ishizuka M, Nagata H, Takagi K, Horie T, Kubota K. 
Inflammation-based prognostic score is a novel predictor 
of postoperative outcome in patients with colorectal 
cancer. Ann Surg. 2007; 246:1047-1051.

5. Murakawa M, Yamamoto N, Kamioka Y, Kamiya M, 
Kobayashi S, Ueno M, Morimoto M, Atsumi Y, Aoyama T, 
Tamagawa H, Yukawa N, Rino Y, Masuda M, Morinaga S. 
Clinical Implication of Pre-operative C-reactive Protein-
Albumin Ratio as a Prognostic Factor of Patients With 
Pancreatic Ductal Adenocarcinoma: A Single-institutional 
Retrospective Study. In Vivo. 2020; 34:347-353.

6. Liu Z, Jin K, Guo M, Long J, Liu L, Liu C, Xu J, Ni Q, 
Luo G, Yu X. Prognostic Value of the CRP/Alb Ratio, a 
Novel Inflammation-Based Score in Pancreatic Cancer. 
Ann Surg Oncol. 2017; 24:561-568.

7. Ishizuka M, Kubota K, Kita J, Shimoda M, Kato M, 
Sawada T. Impact of an inflammation-based prognostic 
system on patients undergoing surgery for hepatocellular 
carcinoma: a retrospective study of 398 Japanese patients. 
Am J Surg. 2012; 203:101-106.

8. Wu MT, He SY, Chen SL, Li LF, He ZQ, Zhu YY, He 
X, Chen H. Clinical and prognostic implications of 
pretreatment albumin to C-reactive protein ratio in patients 
with hepatocellular carcinoma. BMC Cancer. 2019; 
19:538.

9. Shimizu T, Ishizuka M, Suzuki T, Tanaka G, Shiraki T, 
Sakuraoka Y, Matsumoto T, Kato M, Aoki T, Kubota K. 
The Value of the C-Reactive Protein-to-Albumin Ratio is 
Useful for Predicting Survival of Patients with Child-Pugh 
Class A Undergoing Liver Resection for Hepatocellular 
Carcinoma. World J Surg. 2018; 42:2218-2226.

10. Nakao Y, Yamashita YI, Arima K, Miyata T, Itoyama R, 
Yusa T, Umezaki N, Yamao T, Nakagawa S, Okabe H, 
Imai K, Chikamoto A, Baba H. Clinical Usefulness of 
Perioperative C-reactive Protein/Albumin Ratio in Patients 
With Intrahepatic Cholangiocarcinoma: A Retrospective 
Single Institutional Study. Anticancer Res. 2019; 39:2641-
2646.

11. Pan QX, Su ZJ, Zhang JH, Wang CR, Ke SY. Glasgow 
Prognostic Score predicts prognosis of intrahepatic 
cholangiocarcinoma. Mol Clin Oncol. 2017; 6:566-574.

12. Cai Y, Cheng N, Ye H, Li F, Song P, Tang W. The current 
management of cholangiocarcinoma: A comparison of 
current guidelines. Biosci Trends. 2016; 10:92-102.



www.biosciencetrends.com

BioScience Trends. 2020; 14(4):304-309. 309

13. Chan KM, Tsai CY, Yeh CN, Yeh TS, Lee WC, 
Jan YY, Chen MF. Characterization of intrahepatic 
cholangiocarcinoma after curative resection: outcome, 
prognostic factor, and recurrence. BMC Gastroenterol. 
2018; 18:180.

14. Ke Q, Lin N, Deng M, Wang L, Zeng Y, Liu J. The 
effect of adjuvant therapy for patients with intrahepatic 
cholangiocarcinoma after surgical resection: A systematic 
review and meta-analysis. PloS One. 2020; 15:e0229292.

15. Wang L, Deng M, Ke Q, Lou J, Zheng S, Bi X, Wang 
J, Guo W, Li F, Wang J, Zheng Y, Li J, Cheng S, Zhou 
W, Zeng Y. Postoperative adjuvant therapy following 
radical resection for intrahepatic cholangiocarcinoma: 
A multicenter retrospective study. Cancer Med. 2020; 
9:2674-2685.

16. Sakamoto Y, Kokudo N, Matsuyama Y, Sakamoto 
M, Izumi N, Kadoya M, Kaneko S, Ku Y, Kudo M, 
Takayama T, Nakashima O; Liver Cancer Study Group of 
Japan. Proposal of a new staging system for intrahepatic 
cholangiocarcinoma: Analysis of surgical patients from 
a nationwide survey of the Liver Cancer Study Group of 
Japan. Cancer. 2016; 122:61-70.

17. Nathan H, Aloia TA, Vauthey JN, Abdalla EK, Zhu AX, 
Schulick RD, Choti MA, Pawlik TM. A proposed staging 
system for intrahepatic cholangiocarcinoma. Ann Surg 
Oncol. 2009; 16:14-22.

18. Wu ZF, Wu XY, Zhu N, Xu Z, Li WS, Zhang HB, 
Yang N, Yao XQ, Liu FK, Yang GS. Prognosis after 
resection for hepatitis B virus-associated intrahepatic 
cholangiocarcinoma. World J Gastroenterol. 2015; 21:935-
943.

19. Zhou R, Lu D, Li W, et al. Is lymph node dissection 
necessary for resectable intrahepatic cholangiocarcinoma? 
A systematic review and meta-analysis. HPB 2019; 
21:784-92.

20. Liu L, Wang W, Zhang Y, Tan W, Zhu S, Chen X, 
Min J, Shang C, Chen Y. Declined Preoperative 
Aspartate Aminotransferase to Neutrophil Ratio Index 
Predicts Poor Prognosis in Patients with Intrahepatic 
Cholangiocarcinoma after Hepatectomy. Cancer Res 
Treat. 2018; 50:538-550.

21. Chen Q, Dai Z, Yin D, Yang LX, Wang Z, Xiao YS, 
Fan J, Zhou J. Negative impact of preoperative platelet-
lymphocyte ratio on outcome after hepatic resection 
for intrahepatic cholangiocarcinoma. Medicine. 2015; 
94:e574.

22. Jing CY, Fu YP, Shen HJ, Zheng SS, Lin JJ, Yi Y, Huang 
JL, Xu X, Zhang J, Zhou J, Fan J, Ren ZG, Qiu SJ, Zhang 
BH. Albumin to gamma-glutamyltransferase ratio as a 
prognostic indicator in intrahepatic cholangiocarcinoma 
after curative resection. Oncotarget. 2017; 8:13293-13303.

23. Chen Q, Yang LX, Li XD, Yin D, Shi SM, Chen 
EB, Yu L, Zhou ZJ, Zhou SL, Shi YH, Fan J, Zhou 
J, Dai Z. The elevated preoperative neutrophil-to-
lymphocyte ratio predicts poor prognosis in intrahepatic 
cholangiocarcinoma patients undergoing hepatectomy. 
Tumour Biol. 2015; 36:5283-5289.

24. Kokudo N, Hasegawa K, Akahane M, et al. Evidence-
based Clinical Practice Guidelines for Hepatocellular 
Carcinoma: The Japan Society of Hepatology 2013 update 
(3rd JSH-HCC Guidelines). Hepatol Res. 2015; 45:123-
127.

25. Takayama T, Makuuchi M, Kubota K, Harihara Y, Hui 
AM, Sano K, Ijichi M, Hasegawa K. Randomized 
comparison of ultrasonic vs clamp transection of the liver. 
Arch Surg. 2001; 136:922-928.

26. Song P, Midorikawa Y, Nakayama H, Higaki T, 
Moriguchi M, Aramaki O, Yamazaki S, Aoki M, Teramoto 
K, Takayama T. Patients' prognosis of intrahepatic 
cholangiocarcinoma and combined hepatocellular-
cholangiocarcinoma after resection. Cancer Med. 2019; 
8:5862-5871.

27. Forrest LM, McMillan DC, McArdle CS, Angerson WJ, 
Dunlop DJ. Evaluation of cumulative prognostic scores 
based on the systemic inflammatory response in patients 
with inoperable non-small-cell lung cancer. Br J Cancer. 
2003; 89:1028-1030.

28. McMillan DC. Systemic inflammation, nutritional status 
and survival in patients with cancer. Curr Opin Clin Nutr 
Metab Care. 2009; 12:223-226.

Received May 20, 2020; Revised June 1, 2020; Accepted June 3, 
2020.

*Address correspondence to:
Yutaka Midorikawa, Department of Digestive Surgery, Nihon 
University School of Medicine. 30-1, Oyaguchikami-machi, 
Itabashi-ku, Tokyo 173-8610, Japan.
E-mail: mido-tky@umin.ac.jp

Released online in J-STAGE as advance publication June 5, 
2020.


