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Association of systemic
inflammation index with
survival in patients with
advanced perihilar
cholangiocarcinoma treated
with interventional therapy

Jinyu Li1†, Long Gao1†, Tianci Liu2† and Duiping Feng1*

1Department of Oncological and Vascular Intervention, First Hospital of Shanxi Medical University,
Taiyuan, China, 2College of Medical Imaging, Shanxi Medical University, Taiyuan, China
Objective: Immunity and inflammation are key mediators of carcinoma

development, invasion and metastasis. However, it remains unknown

whether the systemic immune-inflammation index (SII) can be used as a

prognostic indicator for cholangiocarcinoma. In this study, we investigated

the association and predictive value of the SII with the prognosis of advanced

perihilar cholangiocarcinoma (pCCA) after interventional therapy.

Methods: A retrospective cohort of patients with advanced pCCA treated with

interventional therapy at the First Hospital of Shanxi Medical University enrolled

in this study from January 2019 through January 2021 was examined. Cox

regression models were used to analyze the relationship between the SII and

overall survival (OS) of patients with advanced pCCA. Receiver operating

characteristic (ROC) analysis was used to evaluate the predictive power of SII.

Results: Preoperative SII was positively associated with poor OS of pCCA after

interventional therapy, with corresponding hazard ratios (HR) of 1.57 (95% CI:

1.17 - 2.10) for an inter-quartile range increase. The predictive power of SII was

higher than that of other inflammation indexes based on ROC analysis (AUC =

0.835 [95% CI (0.731 - 0.940)]). The optimal cut-off values, sensitivity, and

specificity with SII were 700, 0.774 and 0.846, respectively. An SII ≥ 700 was

significantly associated with lymph node metastasis and high carbohydrate

antigen199 (CA199) level. In multivariate analyses, total bilirubin, carbohydrate
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antigen 199, vascular invasion, and SII independently predicted overall survival

(P < 0.05).

Conclusion: This is the first study demonstrating that an increase in the SII is

associated with poor advanced pCCA prognosis, and could serve as a reliable

prognostic indicator of pCCA after interventional therapy.
KEYWORDS

advanced perihilar cholangiocarcinoma, systemic immune-inflammation index,
overall survival, prognosis, interventional therapy
Introduction

Cholangiocarcinoma (CCA) is a rare digestive malignancy

with limited therapeutic options and a poor prognosis (1). It is

anatomically classified as intrahepatic, perihilar, and distal. Of

these, perihilar cholangiocarcinoma (pCCA) accounts for 50-

60% of all cholangiocarcinoma (2). Approximately 90% of pCCA

patients present with biliary symptoms, including, most

commonly, painless jaundice (3). Jaundice often reflects locally

advanced or metastatic disease. Since early symptoms are not

obvious, most patients have advanced-stage disease at

presentation. Only 35% patients have early stage disease that is

amenable to surgical resection with curative intent (4). For

advanced pCCA, interventional therapy (percutaneous

transhepatic cholangial drainage (PTCD) combined with

hepatic artery infusion chemotherapy (HAIC)) can reduce

jaundice and control the tumor size, which has become an

important locoregional treatment and palliative care (5–7). It is

important to identify patient subpopulations with poor prognosis

for interventional therapy to optimize adjuvant treatments and

provide new treatments to these subpopulations without delay.

The reasons for the poor prognosis in pCCA after

interventional therapy are complex and multifactorial. It is

largely recognized that poor prognosis in CCA are associated

with immune and inflammation states (8, 9). Immune and

inflammatory cells such as neutrophils, platelets, and

lymphocytes also contribute to tumor cell invasion into the

peripheral blood, where the tumor cells can survive and reseed

distant organs. The systemic immune-inflammation index (SII),

based on lymphocyte, neutrophil, and platelet counts, reflected
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Receiver operating

ate antigen199; CCA,

ic cholangial drainage;

eutrophil-lymphocyte

yte-lymphocyte ratio;

dard deviation; IQR,

02
comprehensively the balance of host inflammatory and immune

status, which was developed to identify patients with poor

prognosis (10, 11). Several studies have shown that SII is

closely related to the prognosis of tumor and have some

prognostic value in a variety of malignancies, including

hepatocellular carcinoma (10), colon cancer (12), cervical

cancer (13) and distal cholangiocarcinoma (14). However, for

patients with advanced pCCA treated with interventional

therapy, there is no data related to the relationship between

prognosis and SII.

In this study, we investigated the relationship of between SII

and the prognosis of advanced pCCA after interventional

therapy. And the potential prognostic value of SII in patients

with advanced pCCA who underwent interventional therapy

was also evaluated in this study.
Patients and methods

Study population

This is a single-center retrospective study. The advanced

pCCA refers to patients who cannot be resected with a negative

margin (R0) and have no distant metastasis (locally advanced).

In total, 76 patients with advanced pCCA who had undergone

interventional therapy in the Department of Oncological and

Vascular Intervention of the First Hospital of Shanxi Medical

University from January 2019 to January 2021 were reviewed,

of whom 10 were excluded due to uncompleted clinical

information. Thus, the present retrospective study comprised

66 patients with advanced pCCA. Demographic and

clinicopathological characteristics (age, gender, liver function,

tumor markers, inflammation-based prognostic scores, tumor

size, vascular invasion, and lymph node invasion) were

collected from the medical records, and the study was

approved by the Research Ethics Committee of the First

Hospital of Shanxi Medical University. The inclusion criteria

were that patients were ≥18 years of age, had received a
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histopathologic diagnosis of pCCA, were unable to a negative

margin (R0) resection, and were treated with PTCD combined

with HAIC. Exclusion criteria were: (1) patients with distant

metastasis and recurrent pCCA after resection, (2) patients

undergoing palliative resection, chemotherapy, radiotherapy

and other anti-tumor treatments before this study, (3) patients

with other inflammatory related diseases, blood diseases,

immune diseases, and other malignant tumors, (4) patients

with biliary stent and radioactive particle implantation, (5)

using drugs that affect peripheral blood cell in recent 1 months,

(6) patients with missing data, difficult follow-up and

unknown cause of death.
Procedure and treatment

The PTCD and HAIC procedure was carried out according

to the method described by Takada T et al. (15) and Wang X

et al. (7). All patients underwent PTCD (routine placement of

external drainage tube) and HAIC (local perfusion

chemotherapy with 30 mg of lobaplatin and 1 g of

gemcitabine pumped into the intrinsic hepatic artery; 1 cycle

every 3-4 weeks, up to 6 cycles). After PTCD, sequential HAIC

treatment was carried out according to the doctor’s judgment.
Definition of inflammation-based
prognostic scores

The neutrophil-lymphocyte ratio (NLR) values were the

ratio of neutrophil count and lymphocyte count. The platelet-

lymphocyte ratio (PLR) values were the ratio of platelet count

and lymphocyte count. The monocyte-lymphocyte ratio (MLR)

values were the ratio of monocyte count and lymphocyte count.

The SII was calculated as platelet * neutrophil/lymphocyte. The

systemic inflammatory response index (SIRI) was calculated as

(neutrophil * monocyte)/lymphocyte.
Statistical analysis

All analyses were conducted using SPSS (version 24.0) and

SAS software (version 9.4). Before analysis, normality tests or P-

P plots were used to check the normality of the variables.

Continuous variables are expressed as mean ± standard

deviation (SD) or median (inter-quartile range). Categorical

variables are described as frequency (proportion). Cox

proportional hazards models were used to analyze the

relationship between the inflammation-based prognostic scores

and overall survival (OS) of patients with advanced pCCA, and

restricted cubic spline models were further used to examine the

shapes of the dose-response association. Survival curves were
Frontiers in Oncology 03
plotted by Kaplan-Meier method and compared by Log-Rank

test to compare between-group variability. Receiver operating

characteristic (ROC) analysis was used to evaluate the predictive

power of SII. In all cases, bilateral P values less than 0.05 were

considered statistically significant.
Results

Characteristics of the participants
in this study

Of the 66 participants, 36 (54.5%) were male. The ages

ranged from 35 to 84 years, with a mean of 64.0 years. The

detailed baseline demographic and clinicopathological

characteristics of the study population are listed in Table 1

and Supplementary Table S1.
TABLE 1 Demographics and clinicopathological characteristics in
this study (n=66).

Variables Values

Age (years)a 64.0 ± 1.2

Sex (Male) 36 (54.5%)

ALT (U/L)b 110.5 (51.0, 134.0)

AST (U/L)b 120.0 (64.5, 159.3)

ALB (g/L)b 32.6 (29.1, 34.9)

TBIL (mmol/L)b 276.8 (185.5, 342.8)

CEA (mg/L)b 3.9 (1.9, 6.2)

CA199 (U/ml)b 305.1 (105.1, 1616.4)

CA125 (U/ml)b 33.5 (13.7, 80.6)

Tumor size (cm)b 3.2 (2.3, 4.9)

Lymph node metastasis (yes) 37 (56.1%)

Vascular invasion (yes) 13 (19.7%)

Overall survival (days)b 224.5 (163.0, 290.3)

NLRb 4.2 (2.0, 7.1)

PLRb 190.4 (132.2, 270.0)

MLRb 0.5 (0.3, 0.8)

SIIb 1049.2 (430.8, 1685.3)

SIRIb 2.8 (1.0, 4.5)

a mean ± SD; b Median with inter-quartile range.
AST, aspartate aminotransferase; ALT, alanine aminotransferase; TBIL, total
bilirubin; ALB, albumin; CEA, carcinoembryonic antigen; CA199, carbohydrate
antigen199; CA125, carbohydrate antigen 125; NLR, neutrophil-lymphocyte ratio;
PLR, platelet-lymphocyte ratio; MLR, monocyte-lymphocyte ratio; SII, systemic
immune-inflammation index; SIRI, systemic inflammatory response index. Tumor
size refers to the maximum diameter of the tumor; Lymph node metastasis and
vascular invasion are evaluated by imaging.
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The association of between
inflammation-based prognostic scores
and prognosis of pCCA after
interventional therapy

According to the distribution of inflammation-based prognostic

scores, we classified participants into 4 groups: Q1 (the 1st inter-

quartile range (IQR)), Q2 (the 2nd IQR), Q3 (3rd IQR), and Q4 (the

4th IQR). The different models used to test the association between

inflammation-based prognostic scores and HR of overall survival in

advanced pCCA is presented in Table 2. We consistently observed
Frontiers in Oncology 04
that a monotonic and positive association of SII with HR of overall

survival in different models, and p-value for trend test was less than

0.05. Further, the dose-response association of SII with increased HR

of overall survival from advanced pCCA was confirmed in the

restricted cubic spline models after adjusting for potential

confounders (Figure 1). However, there were no significant trends

among the HR of overall survival in participants stratified by NLR,

PLR, MLR, and SIRI. These data suggested that preoperative SII was

associated with the prognosis of advanced pCCA after interventional

therapy and may be used as an early predictor to predict the

prognosis and survival of advanced pCCA.
TABLE 2 Associations between inflammation-based prognostic scores and the prognosis of pCCA after interventional therapy by cox regression
in different models.

Hazard ratio (95% CI)

Model 1 Model 2 Model 3

NLR Q1 1 (Ref.) 1 (Ref.) 1 (Ref.)

Q2 1.52 (0.63 - 3.67) 1.52 (0.63 - 3.70) 1.22 (0.49 - 3.04)

Q3 3.80 (1.59 - 9.10) 3.77 (1.56 - 9.13) 1.71 (0.64 - 4.56)

Q4 2.51 (1.07 - 5.89) 2.42 (1.0 - 5.90) 1.74 (0.69 - 4.41)

P for trend 0.010 0.015 0.198

PLR Q1 1 (Ref.) 1 (Ref.) 1 (Ref.)

Q2 1.31 (0.57 - 3.04) 1.31 (0.55 - 3.12) 1.17 (0.45 - 3.04)

Q3 1.80 (0.81 - 4.02) 1.80 (0.80 - 4.09) 1.24 (0.51 - 2.98)

Q4 2.66 (1.19 - 5.96) 2.65 (1.08 - 6.52) 1.80 (0.73 - 4.47)

P for trend 0.010 0.022 0.203

MLR Q1 1 (Ref.) 1 (Ref.) 1 (Ref.)

Q2 1.31 (0.58 - 2.92) 1.29 (0.58 - 2.91) 0.95 (0.41 - 2.20)

Q3 2.34 (1.06 - 5.21) 2.34 (0.96 - 5.70) 1.21 (0.46 - 3.16)

Q4 2.60 (1.16 - 5.80) 2.65 (1.18 - 5.94) 1.74 (0.73 - 4.14)

P for trend 0.009 0.011 0.127

SII Q1 1 (Ref.) 1 (Ref.) 1 (Ref.)

Q2 1.25 (0.52 - 3.01) 1.15 (0.46 - 2.85) 0.99 (0.40 - 2.47)

Q3 3.15 (1.33 - 7.47) 3.32 (1.40 - 7.92) 1.50 (0.56 - 4.04)

Q4 4.04 (1.69 - 9.65) 4.76 (1.87 - 12.13) 3.24 (1.22 - 8.62)

P for trend <0.001 <0.001 0.008

SIRI Q1 1 (Ref.) 1 (Ref.) 1 (Ref.)

Q2 1.44 (0.64 - 3.26) 1.44 (0.64 - 3.25) 1.37 (0.59 - 3.17)

Q3 2.45 (1.07 - 5.62) 2.31 (0.90 - 5.91) 2.21 (0.83 - 5.90)

Q4 3.26 (1.44 - 7.37) 3.44 (1.50 - 7.88) 1.88 (0.77 - 4.57)

P for trend 0.002 0.002 0.140

Model 1: unadjusted for covariates. Model 2: adjusted for age and sex. Model 3: adjusted for age, sex, total bilirubin, carbohydrate antigen199, lymph node metastasis, and vascular
invasion. The bold presented a p-value less than 0.05. NLR, neutrophil-lymphocyte ratio; PLR, platelet-lymphocyte ratio; MLR, monocyte-lymphocyte ratio; SII, systemic immune-
inflammation index; SIRI, systemic inflammatory response index.
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Ability of SII to predict prognosis of
advanced pCCA after interventional
therapy

After confirming the relationship between SII and pCCA

prognosis after interventional therapy, we further evaluated its

ability to predict pCCA prognosis. We plotted the ROC curves

and found the AUC value of SII (AUC = 0.835 [95% CI (0.731 -

0.940)]) was greater than the NLR (AUC = 0.816 [95% CI (0.712

- 0.921)]), PLR (AUC = 0.828 [95% CI (0.715 - 0.941)]), MLR

(AUC = 0.673 [95% CI (0.499 - 0.848)]), and SIRI (AUC = 0.735

[95% CI (0.578 - 0.893)]) (Figure 2). The optimal cut-off values

(SII = 700) for the SII in terms of prognosis of advanced pCCA

was determined, with sensitivity values of 0.774 and specificity

values of 0.846. The Kaplan-Meier analysis indicated that the

high SII (SII ≥ 700) was associated with shorter overall survival

(P for log-rank = 0.012) (Figure 3). The median of overall

survival was significantly higher in patients in the SII < 700

group than those in the SII ≥700 group (324 days vs. 225 days).
The correlation between the SII and
clinicopathological characteristics

To further clarify the reasons for the association of SII with

the prognosis of advanced pCCA, we investigate the association

of SII with the clinicopathological characteristics of advanced

pCCA. We found that SII was associated with lymph node

metastasis and the carbohydrate antigen199 (CA199) level.
Frontiers in Oncology 05
Compared with SII < 700 group, participants in the SII ≥ 700

group had higher CA199 level (P = 0.010) (Table 3). Scatter plot

analyses also revealed a significant positive correlation between

the SII and CA199 level (r = 0.306; P = 0.001, Supplementary

Figure S1). And the SII ≥ 700 group had more participants with
FIGURE 1

Restricted cubic spline models of association of SII with HR of
overall survival for advanced pCCA after interventional therapy
adjusted for age, sex, TBIL, CA199, lymph node metastasis, and
vascular invasion. SII, systemic immune-inflammation index; HR,
hazard ratio; pCCA, perihilar cholangiocarcinoma; TBIL, total
bilirubin; CA199, carbohydrate antigen199.
 FIGURE 2

ROC curves of the probability of inflammation-based prognostic
scores in predicting prognosis of advanced pCCA after
interventional therapy. ROC, receiver operating characteristic;
pCCA, perihilar cholangiocarcinoma; NLR, neutrophil-
lymphocyte ratio; SII, systemic immune-inflammation index;
PLR, platelet-lymphocyte ratio, MLR, monocyte-lymphocyte
ratio; SIRI, systemic inflammatory response index.
FIGURE 3

Kaplan-Meier survival curves of patients with pCCA after
interventional therapy by SII distribution. pCCA, perihilar
cholangiocarcinoma; SII, systemic immune-inflammation index.
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lymph node metastasis than those in SII < 700 group (67.44% vs.

34.78%) (Figure 4).
Influencing factors of prognosis after
interventional therapy for advanced
pCCA

On the basis of the multiple cox regression analysis by

forward method of factors, total bilirubin (TBIL), CA199,

vascular invasion and SII were included in the final

multivariate cox regression model. A higher TBIL, CA199, and

SII and vascular invasion were found to be independent

predictors of advanced pCCA after the interventional therapy.

Under the premise that other variables remain unchanged, each
Frontiers in Oncology 06
an IQR increasing in SII, the hazard ratio of overall survival for

advanced pCCA increased by 1.57 times (HR = 1.57, P <

0.05) (Table 4).
Discussion

To the best of our knowledge, this is the first report to

demonstrate the prognostic value of the SII (a well-known

immune inflammation index) for patients with advanced

pCCA after interventional therapy. Advanced pCCA patients

with a high SII before interventional therapy had a poor overall

survival. Compared with inflammation-based prognostic scores

(NLR, PLR, MLR, and SIRI), the SII was a powerful prognostic

indicator of poor overall survival in patients with advanced

pCCA after interventional therapy and was a promising tool for

advanced pCCA treatment strategy decisions.

The SII was first proposed in 2014 by Hu et al. (10) as a

prognostic indicator among patients with hepatocellular

carcinoma. Subsequently, the role of SII in the prognosis of

gastrointestinal malignancies has been repeatedly demonstrated,

including intrahepatic and extrahepatic cholangiocarcinoma

(16–18). But, pCCA patients are relatively scarce and mostly

only included patients undergoing surgical resection. There were

no studies on the association of SII and survival outcomes in

patients with advanced pCCA after interventional therapy. Our

conclusions were consistent with previous studies that high SII

was independent predictors of poor prognosis for patients with

CCA (17). But, compared with previous studies, the cut-off

values of SII was different in predicting the prognosis of CCA.

We believe the mainly reason was characteristics of the study

population, in particular the type and severity of the disease. The

cut-off values of SII reported by Hui Li et al. (19) and Jian Li et al.

(20) were 450 and 412.6, respectively, which were lower than our

report (SII= 700). We speculated that the cut-off value for SII

was related to the stage of the disease, and the baseline level of SII

was higher in our study.

Besides, the predictive power of SII was also superior to that

of NLR, PLR, MLR, and SIRI. To clarify why SII can be used as a

predictor, we further investigated the association of SII with

demographic and clinicopathological characteristics. Notably,
TABLE 3 Clinicopathological characteristics of participant in
different SII group.

Variablesa SII P
<700 ≥ 700

Age (years) 66.0 (61.0, 74.0) 64.0 (57.0, 69.0) 0.066

ALT (U/L) 78.0 (51.0, 150.0) 112.0 (50.0, 129.0) 0.952

AST (U/L) 89.0 (62.0, 154.0) 132.0 (68.0, 186.0) 0.269

ALB (g/L) 33.8 (30.2, 39.6) 32.2 (28.4, 33.9) 0.068

TBIL (mmol/L) 268.7 (122.0, 355.4) 276.8 (251.2, 338.6) 0.419

CEA (mg/L) 3.2 (2.3, 4.8) 4.5 (1.7, 7.2) 0.244

CA199 (U/ml) 221.0 (52.0, 353.7) 578.0 (123.0, 3745.0) 0.010

CA125 (U/ml) 24.2 (13.7, 80.6) 43.7 (12.0, 80.6) 0.364

Tumor size (cm) 2.7 (1.9, 4.8) 3.3 (2.5, 5.1) 0.155

aMedian with inter-quartile range. The bold presented a p-value less than 0.05.
AST, aspartate aminotransferase; ALT, alanine aminotransferase; TBIL, total bilirubin;
ALB, albumin; CEA, carcinoembryonic antigen; CA199, carbohydrate antigen199;
CA125, carbohydrate antigen 125; SII, systemic immune-inflammation index.
FIGURE 4

Lymph node metastasis rate of patients in different SII groups.
SII, systemic immune-inflammation index.
TABLE 4 Cox regression analyses the risk factors of prognosis for
advanced pCCA after interventional therapy.

Variables b HR (95% CI) P value

TBIL a 0.346 1.41 (1.05, 1.90) 0.022

CA199 a 0.545 1.724 (1.30, 2.29) <0.001

Vascular invasion (no vs. yes) 0.765 2.15 (1.01, 4.56) 0.046

SII a 0.451 1.57 (1.17, 2.10) 0.003

a HR for each additional 1 inter-quartile range. SII, systemic immune-inflammation
index; TBIL, total bilirubin; CA199, carbohydrate antigen199.
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SII was associated with tumor-related features, such as CA199

level and lymph node metastasis. We speculate that this is related

to an increase in platelets, a component of SII. Previous studies

reported elevated platelet counts are significantly associated with

a higher rate of lymph node metastasis, even if the platelet

counts are within the reference range (21, 22). This is related to

the fact that platelets can promote tumor cell migration and

invasion into the surrounding microenvironment, as well as

promote tumor endothelial cell arrest, extravasation and seeding.

Platelets are known to contain important angiogenic factor, such

as vascular endothelial growth factor (VEGF). The VEGF facilitate

tumor metastasis via modulating the lymphatic vessels (23), and

also can induce sentinel node lymphatic angiogenesis and

promote lymphatic metastasis even before the tumor has

metastasized (24, 25). This suggests that SII can be used as a

prognostic predictor in advanced pCCA because of its association

with inflammation and clinicopathological characteristics.

The mechanisms by which SII predicts survival outcomes in

cancer patients are not clear. The predictive value of the SII for

tumor prognosis might be elucidates by the function of the

lymphocyte, neutrophil, and platelets cells, and their close

relationship with tumor biomarkers (10). It is well known that

inflammation plays a key role in tumorigenesis and progression,

and the tumor microenvironment composed of inflammatory

cells is increasingly recognized as an essential player in the

tumor process. Studies shown neutrophils can promote ICC

progression by activating STAT3 (26). Neutrophils can also

release cytotoxic substances that cause DNA damage in

epithelial cells and activate oncogenes (27), and it can suppress

adaptive immune responses and reduce the level of activated

lymphocytes (28). Platelets and their receptors can mediate

cancer cell growth and angiogenesis. The interaction of tumor

cells with platelets is a prerequisite for successful hematogenous

metastatic dissemination (29). The lymphocyte is a key mediator

of antitumor immunity (30). The B lymphocytes are necessary

for establishing chronic inflammation, and it may regulate

cancer progression by altering the levels of circulating

cytokines and chemokines. The T lymphocytes not only

destroy tumor cells directly, but also induce apoptosis of target

cells by binding to Fas-FasL on the surface of tumor cells (31).

High SII may represent an increased platelets-mediated tumor

metastasis, an increased neutrophil-mediated inflammatory

response, a decreased in lymphocyte-mediated antitumor

immune response, and SII is a practical and comprehensive

biomarker reflecting systemic inflammatory response, immune

response, and tumor metastasis in tumor patients. The specific

role and pathway of inflammatory response in tumor are still

inconclusive, which needs further research and discussion. In

addition to SII reflecting immune-inflammatory levels in

patients, we also found that SII was positively associated

several clinicopathological characteristics, including lymph

node metastasis and high CA199 levels. CA199 is a tumor

marker used in the management of gastrointestinal cancer,
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and elevated CA199 levels also occur in diseases of the bile

ducts, especially, obstruction of the bile ducts (32). This also

reflects why the predictive power of SII is better than that of

NLR, because NLR only reflects the immune-inflammatory

situation and does not take into account platelet-mediated

tumor metastasis.

There are several limitations in this study. First, there was a

rather small size sample study. But, this study gives some clues,

suggesting that the prognosis predictors of interventional

therapy for advanced pCCA. We should paid attention to the

value of these convenient and accessible indictors in predictive

pCCA prognosis. Second, this study was a single-center

retrospective study. A prospective multi-center study may be

required to validate our results. Third, we can not evaluate

differences in therapeutic response such as RECIST between SII

groups, due to missing imaging data. Finally, we did not perform

a validation study on a separate patient cohort to verify the

results of this study to confirm the value of the SII in pCCA

prognosis. But, we conducted sensitivity analysis to validate the

relationship between SII and pCCA prognosis. We obtained a

consistent result in different models that pCCA patients with

high SII level had poor prognosis after interventional therapy.
Conclusion

We first found high SII was an independent predictor of a

short overall survival in patients with advanced pCCA after

interventional therapy. The predictive power of SII was superior

to that of NLR, PLR, MLR, and SIRI. SII can be used as a

prognostic predictor in advanced pCCA due to its association

with inflammation and clinicopathological characteristics.
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