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Background: Systemic inflammatory markers are associated with patient survival in pancreatic cancer (PC). 
The aim of this study was to investigate the prognostic significance of the systemic immune-inflammation 
index (SII) in PC patients who underwent radical surgery. Platelet-albumin-bilirubin (PALBI) grade is 
a composite evaluation index based on liver function. Patients with pancreatic head cancer are prone to 
obstructive jaundice, which leads to abnormal liver function. Based on this, we also explored the prognostic 
value of PALBI grade in PC patients.
Methods: Patients with pathologically confirmed PC who had undergone radical surgery (with negative 
surgical margin) for the first time at the Affiliated Hospital of Qingdao University from January 2013 to 
December 2019 and followed up by December 2020 were retrospectively analyzed. Peripheral blood cell 
count is easily affected by infection or hematological diseases, which affects the results, so it is excluded. 
Clinical data and laboratory examination indexes were collected. The SII and PALBI grade were calculated. 
The cutoff values were determined using the Youden index. The Cox proportional hazards regression model 
was used to analyze the prognostic value of the SII and PALBI grade through univariate and multivariate 
survival analysis.
Results: A total of 214 patients [median age, 60.29 years; 128 (59.8%) men] met the inclusion criteria. 
There were 140 patients (65.4%) with pancreatic head cancer according to the tumor location. They were 
divided into high and low SII or PALBI groups by cutoff values of 705 and −5.6, respectively. According to 
the multivariate analysis, SII (P<0.001) was an independent factor negatively associated with overall survival 
(OS) and disease-free survival (DFS). In patients with pancreatic head cancer, PALBI grade was associated 
with shorter OS (P=0.031). The combination of high SII and high PALBI grade had stronger predictive 
value for poor prognosis (log-rank test, P<0.001), which the OS was 11.3 months less than the combination 
of low two groups.
Conclusions: SII was a promising prognostic biomarker in PC. And PALBI grade also showed predictive 
value for patients with pancreatic head cancer. Therefore, it can help predict the treatment outcomes in these 
patients
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Introduction

Pancreatic cancer (PC) is one of the leading causes of 
cancer-related mortality (1). The 5-year survival rate 
remains low at approximately 5% (2). Surgical resection 
is the only curative treatment for pancreatic ductal 
adenocarcinoma (PDAC); however, only 20% of patients 
have the chance for surgery (2). Carbohydrate antigen 19-9 
(CA19-9) is the most commonly used biomarker for PDAC, 
with reliable sensitivity and specificity. However, a limitation 
of using elevated levels of CA19-9 for the diagnosis of PC 
is that CA19-9 also increases in other diseases, including 
biliary and gastrointestinal diseases (3). Therefore, we 
cannot reliably predict the outcome of patients with PC 
undergoing surgical resection, and it is important to develop 
reliable noninvasive prognostic indicators in such patients. 
Moreover, it is essential to establish precise and effective 
prognostic biomarkers to guide treatments for all patients 
with surgically resectable PC.

Many inflammatory and immune-related biomarkers 
have been proven to have predictive value for the prognosis 
of PC (4), such as neutrophil-to-lymphocyte ratio (NLR), 
platelet to lymphocyte ratio (PLR). The investigation 
of tumor driven inflammatory components is of great 
significance, and targeted inflammatory response pathways 
may become the cornerstone of cancer treatment. However, 
the value of known biomarkers in prognosis of PC is still 
controversial. The systemic immune-inflammation index 
(SII), a systemic inflammatory marker based on the counts 
of platelets (PLTs), neutrophils, and lymphocytes, has been 
linked to the outcomes of melanoma patients (5,6) and 
subsequently confirmed in patients with hepatocellular 
carcinoma (7-10) and lung cancer (5). High SII is associated 
with shorter overall survival (OS) (11,12). The platelet-
albumin-bilirubin (PALBI) grade is a composite evaluation 
index based on liver function, which is associated with 
the poor outcome of patients with cirrhosis (13,14) and 
hepatocellular carcinoma (15). Patients with high PALBI 
grade have poor OS (13,16). Patients with pancreatic head 
cancer are prone to obstructive jaundice, which leads to 
abnormal liver function. Based on this, we explored the 
prognostic value of PALBI grade in PC patients. And there 
has been no relevant report regarding PALBI grade and 
the combination of SII and PALBI in patients with PC. 
Therefore, the purpose of this study was to analyze the 
prognostic ability of SII and PALBI grade in patients with 
surgically removed PC.

We present the following article in accordance with 
the REMARK reporting checklist (available at https://
gs.amegroups.com/article/view/10.21037/gs-22-117/rc).

Methods

Patient selection

This  retrospect ive  s tudy inc luded pat ients  wi th 
pathologically confirmed PC who had undergone radical 
surgery for the first time at the Affiliated Hospital of 
Qingdao University from August 2013 to December 
2019 and followed up by December 2020. The inclusion 
criteria were as follows: (I) negative surgical margin; (II) 
the pathological type was PDAC; (III) complete data and 
information; The exclusion criteria were as follows: (I) 
unavailability to follow-up; or (II) simultaneous presence of 
other tumors. All patients were followed up carefully with 
hospital visits, telephone, or text messaging.

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). This study was 
registered in the clinicaltrials.gov (No. NCT05012540) and 
was approved by the Ethics Committee of the Affiliated 
Hospital of Qingdao University (approval No. QYFY 
WZLL 26364) and individual consent for this retrospective 
analysis was waived.

Data collection

The clinical data of patients with PC at admission were 
collected, including demographic data such as sex and age; 
whole blood cell counts; tumor location, size, lymph node 
metastasis (LNM), vascular invasion, and perineural invasion; 
and serum levels of CA19-9, alanine aminotransferase 
(ALT), aspartate aminotransferase (AST), albumin (Alb), 
and total bilirubin (TBIL). All laboratory parameters were 
assayed during routine workups before surgery. The NLR 
was calculated as the neutrophil/lymphocyte ratio, while the 
PLR was calculated as the PLT/lymphocyte ratio. SII was 
calculated as PLT count × neutrophil count/lymphocyte 
count. The PALBI grade was calculated as 2.02× log10 
bilirubin −0.37× (log10 bilirubin) −0.04× Alb −3.48× log10 
PLT +1.01× (log10 PLT). The main outcome was OS, which 
was defined as the time between surgery and death or the last 
follow-up. The secondary outcome was disease-free survival 
(DFS), which was defined as the first evidence of disease 
progression from the date of surgery.

https://gs.amegroups.com/article/view/10.21037/gs-22-117/rc
https://gs.amegroups.com/article/view/10.21037/gs-22-117/rc
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Statistical analysis

The cutoff values for SII, PALBI grade, NLR, and PLR 
were confirmed by calculating the Youden index, which 
can maximize the sum of sensitivity and specificity (17). 
Univariate analysis of clinical baseline data was carried 
out by t-tests and chi-square tests in the SII groups and 
PALBI grade groups. Specifically, categorical data were 
analyzed using the chi-square test. For continuous normally 
distributed data, we used the t-test. Cox proportional 
hazards regression model was used to determine the 
prognostic factors associated with OS and DFS in univariate 
and multivariate analyses. The Kaplan-Meier (K-M) 
method was used to calculate the cumulative survival rate, 
and the log-rank test was used to evaluate the difference 
between groups. To adjust for the confounding effects of 
other clinical covariates, all variables were included in the 
multivariate Cox regression model, excluded PLT, NLR, 
PLR and PALBI grade due to multicollinearity. Death due 
to causes other than PC and survival before the end of the 
observation period were considered censored observations. 
The hazard ratio (HR) and 95% confidence interval (CI) 
were used to describe the relative effect. All tests were two-
sided tests, and statistical significance was defined as P 
<0.05. SPSS (24.0) was used to analyze data.

Results

Clinicopathological characteristics

A total of 214 patients undergoing PC surgery were 
enrolled. The average age of the patients was 60.29 [standard 
deviation (SD) 9.353] years, and 128 (59.8%) of them were 
men. According to the tumor location, the pancreatic head 
cancer for 65.4% (n=140). Patients with yellow skin or 
sclera were identified as having jaundice. Based on receiver 
operating characteristic (ROC) analysis, the patients were 
divided into high and low SII groups by 705 as the cutoff, 
and into high and low PALBI grade groups by −5.6 as 
the cutoff. There were 57 and 159 patients in the high 
SII group and the high PALBI group, respectively. The 
demographic and clinical data of the patients are shown in 
Table 1.

There were differences in the presence of jaundice 
(P=0.003), Alb level (P<0.001), AST level (P=0.002), TBIL 
level (P<0.001), and abdominal pain (P=0.003) between the 
high SII group and the low SII group. Similarly, the presence 
of jaundice (P<0.001), Alb level (P=0.021), ALT level 
(P<0.001), AST level (P<0.001), TBIL (P<0.001), and tumor 

location (P<0.001) of the high PALBI grade group were 
significantly different from those of the low PALBI group. 
Using OS as an endpoint, the area under the ROC curve 
(AUC) of SII was 0.525 (95% CI: 0.435–0.615) (Figure 1A), 
the AUC of PALBI grade was 0.461 (95% CI: 0.374–0.548) 
(Figure 1B), the AUC of PLR was 0.499 (95% CI: 0.410–
0.588) (Figure 1C), and the AUC of NLR was 0.524 (95% CI: 
0.433–0.616) (Figure 1D). There were no obvious differences 
in discrimination ability between SII, PALBI grade, NLR, 
and PLR regarding OS.

Systemic inflammatory markers are associated with OS

As shown in Table 2, univariate analysis identified ALT (HR, 
1.926; P=0.028), AST (HR, 1.994; P=0.028), high PLT 
(HR, 2.312; P=0.044), tumor size (HR, 0.276; P=0.036), 
LNM (HR, 3.285; P=0.001), vascular invasion (HR, 2.520; 
P=0.003), PLR (HR, 2.277; P=0.009), NLR (HR, 4.045; 
P=0.020), and high SII (HR, 2.995; P<0.001) as factors 
affecting OS. In the multivariate analysis, SII (HR, 2.843; 
P=0.002), LNM (HR, 2.874; P=0.010), vascular invasion 
(HR, 2.502; P=0.007), and larger tumor size (HR, 0.215; 
P=0.026) were independently associated with OS. In the 
entire cohort, PALBI grade was not an independent risk 
factor of OS.

Figure 2 shows the K-M cumulative OS curves of the 
entire cohort. Shorter OS was significantly associated with 
a higher SII. The median OS was 31.5 and 19.9 months for 
patients with SII <705 and SII ≥705, respectively. 

Systemic inflammatory markers are associated with DFS

In Table 3, high TBIL (HR, 0.476; P=0.022), tumor location 
(HR, 2.655; P=0.003), tumor size (≤2 vs. ≤4 and >2 cm) 
(HR, 3.444; P=0.018), bigger tumor size (≤2 vs. >4 cm) 
(HR, 5.973; P=0.001), diabetes (HR, 1.985; P=0.004), and 
operative method (HR, 1.765; P=0.034) were prognostic 
factors for DFS as determined by univariate analysis. 
Moreover, LNM (HR, 2.345; P<0.001), perineural invasion 
(HR, 2.578; P=0.006), and SII (HR, 0.550; P=0.045) were 
significantly associated with DFS. Multivariate analysis 
identified larger tumor size (HR, 5.600; P=0.008), diabetes 
(HR, 2.228; P=0.013), and TBIL (HR, 0.295; P=0.028) as 
independent factors affecting DFS. In addition, LNM (HR, 
2.565; P=0.001), perineural invasion (HR, 3.925; P=0.001), 
and SII (HR, 0.235; P<0.001) were also independent factors 
for DFS in PC patients who underwent radical surgery. 
There were no significant associations between PALBI 
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Table 1 Baseline clinicopathological characteristics

Factors All
SII PALBI

High Low P High Low P

N 214 57 157 – 159 55 –

Age (years), mean (±SD) 60.29 (±9.353) 0.107 0.340

Sex, n (%) 0.976 0.005

Male 128 (59.8) 34 94 104 24

Female 86 (40.2) 23 63 55 31

Jaundice, n (%) 0.003 <0.001

Yes 85 (39.7) 32 53 85 0

No 129 (60.3) 25 104 74 55

CA19-9 (U/mL) 0.917 0.053

≤114 78 (36.4) 14 64 52 26

>114 136 (63.6) 43 93 107 29

Alb (g/L) <0.001 0.021

≥30 205 (95.8) 50 155 55 150

<30 9 (4.2) 7 2 9 0

TBIL (μmol/L) <0.001 <0.001

0–35 120 (56.1) 19 101 65 55

36–200 44 (20.6) 13 31 44 0

>200 50 (23.4) 25 25 50 0

ALT (U/L) 0.084 <0.001

0–100 133 (62.1) 30 103 79 54

>100 81 (37.9) 27 54 80 1

AST (U/L) 0.002 <0.001

0–80 150 (70.1) 31 119 95 55

>80 64 (29.9) 38 26 64 0

CRP (mg/L) 0.109 0.357

≤0.5 117 (54.7) 26 91 84 33

>0.5 97 (45.3) 31 66 75 22

Pancreatitis 0.915 0.384

Yes 8 (3.7) 2 6 7 1

No 206 (96.3) 55 151 152 54

Abdominal pain 0.003 0.988

Yes 183 (85.5) 42 141 136 47

No 31 (14.5) 15 16 23 8

Table 1 (continued)
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grade and DFS via the multivariate analysis (Table 3). K-M 
analysis indicated that the high SII group was related to 
poor DFS (log-rank test, P=0.042) (Figure 3). The PALBI 
grade was not an independent risk factor of DFS in all 
patients according to the univariate analysis.

PALBI grade is associated with pancreatic head cancer

The PALBI grade was also associated with tumor location, 
as patients with pancreatic head cancer were more often 

characterized by increased TBIL and decreased Alb. 
This may be the reason that PALBI was not a significant 
prognostic factor for all the PC patients. Therefore, we 
verified whether PALBI grade is related to the prognosis of 
pancreatic head cancer. There were 140 patients who had 
tumor location at the pancreatic head. According to the K-M 
curve, we found that in patients with pancreatic head cancer, 
high PALBI grade was associated with shorter OS (Figure 4). 
The median OS was 44.4 and 25.2 months for patients with 
pancreatic head cancer respectively.

Table 1 (continued)

Factors All
SII PALBI

High Low P High Low P

Diabetes 0.778 0.226

Yes 46 (21.5) 13 33 31 15

No 168 (78.5) 44 124 128 40

Perineural invasion 0.165 0.204

Yes 179 (83.6) 128 51 43 136

No 35 (16.4) 29 6 12 23

Lymph node metastasis 0.001 0.883

Yes 103 (48.1) 65 38 26 77

No 111 (51.9) 92 19 29 82

Vascular invasion 0.037 0.447

Yes 95 (44.4) 63 32 22 73

No 119 (55.6) 94 25 33 86

Tumor location 0.160 <0.001

Head 140 (65.4) 43 97 120 20

Body 54 (25.2) 11 43 29 25

Tail 20 (9.3) 3 17 10 10

Tumor size 0.614 0.054

≤2 cm 27 (12.6) 7 20 24 3

≤4 and >2 cm 137 (64.0) 34 103 103 34

>4 cm 50 (23.4) 16 34 32 18

Operative method 0.012 <0.001

PPPD 140 (65.4) 53 87 120 20

Distal pancreatectomy 74 (34.6) 15 59 39 35

P refers to the difference between the high and low groups. Alb, albumin; ALT, alanine transaminase; AST, aspartate transaminase 
CA19-9, carbohydrate antigen 19-9; CRP, C-reactive protein; PALBI grade, platelet-albumin-bilirubin grade; PPPD, pylorus-preserving 
pancreaticoduodenectomy; SD, standard deviation; SII, systemic immune-inflammation index; TBIL, total bilirubin.
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We also analyzed the association between the PALBI 
grade and DFS (Figure 5), and the results showed that there 
was no obvious difference between the 2 groups (log-rank 
test, P=0.233).

The prognostic value of SII combined with PALBI grade 

To further assess the prognostic value of SII combined 
with PALBI grade in PC, we divided the total samples into  
4 groups as follows: high SII + high PALBI grade, low SII 
+ low PALBI grade, low SII + high PALBI grade, and high 
SII + low PALBI grade. Through the pairwise comparisons 

of different groups, we found that the combination of high 
SII and high PALBI grade had stronger predictive value for 
poor prognosis (log-rank test, P<0.001) (Figure 6).

Discussion

The prognosis of PC is poor because of its increasing 
incidence, high degree of malignancy, rapid development, 
and strong invasiveness (18). Chronic inflammation may 
increase the risk of PC, and PC-associated inflammatory 
infiltrate in the tumor microenvironment further enhances 
tumor growth and metastasis (19). The relationship 
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Figure 1 ROC curves were generated to evaluate the discriminatory ability of the SII (A), PALBI grade (B), PLR (C), and NLR (D). NLR, 
neutrophil/lymphocyte ratio; PALBI, platelet-albumin-bilirubin; PLR, platelet/lymphocyte ratio; ROC, receiver operating characteristic; 
SII, systemic immune-inflammation index.
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Table 2 Univariate and multivariate cox proportional hazard regression analysis of OS

Variables
Univariate analysis Multivariate analysis 

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

Sex 1.089 (0.619–1.915) 0.768 1.197 (0.590–2.427) 0.618

Jaundice (yes vs. no) 1.711 (0.950–3.084) 0.074 0.648 (0.156–2.695) 0.551

CA19-9 (≤114 vs. >114 U/mL) 1.000 (0.999–1.001) 0.809 0.822 (0.426–1.588) 0.560

Alb (≥30 vs. <30 g/L) 3.601 (0.466–27.833) 0.219 2.866 (0.276–29.724) 0.378

TBIL (μmol/L)

0–35 vs. 36–200 1.930 (0.988–3.770) 0.054 2.653 (0.595–11.831) 0.201

0–35 vs. >200 1.855 (0.825–4.169) 0.135 2.983 (0.611–14.574) 0.177

ALT (0–100 vs. >100 U/L) 1.926 (1.072–3.458) 0.028 1.304 (0.272–6.240) 0.740

AST (0–80 vs. >80 U/L) 1.994 (1.078–3.687) 0.028 1.149 (0.316–4.181) 0.833

PLT (109/L) (>300 vs. ≤300) 2.312 (1.024–5.219) 0.044 NA

Tumor location

Head vs. body 1.155 (0.621–2.147) 0.649 1.825 (0.369–9.021) 0.461

Head vs. tail 0.447 (0.13–1.488) 0.189 1.040 (0.161–6.704) 0.967

Tumor size (cm)

≤2 vs. ≤4 and >2 0.659 (0.301–1.442) 0.297 0.513 (0.200–1.320) 0.167

≤2 vs. >4 0.276 (0.083–0.919) 0.036 0.215 (0.055–0.834) 0.026

Operative method 1.010 (0.560–1.820) 0.974 1.365 (0.251–7.425) 0.719

Diabetes (yes vs. no) 1.121 (0.591–2.126) 0.727 0.818 (0.391–1.709) 0.593

Perineural invasion (yes vs. no) 1.489 (0.753-2.941) 0.252 1.046 (0.476–2.303) 0.910

Lymph node metastasis (yes vs. no) 3.285 (1.652–6.530) 0.001 2.874 (1.286–6.423) 0.010

Vascular invasion (yes vs. no) 2.520 (1.377–4.614) 0.003 2.502 (1.282–4.883) 0.007

SII (≥705 vs. <705) 2.995 (1.658–5.412) 0.000 2.843 (1.446–5.588) 0.002

PALBI grade (≥−5.6 vs. <−5.6) 1.889 (0.937–3.808) 0.075 NA

PLR (≤127 vs. >127) 2.277 (1.224–4.236) 0.009 NA

NLR (≤1.35 vs. >1.35) 4.045 (1.246–13.133) 0.020 NA

NA indicates not included in the multivariate analysis model due to interference of these indices with the SII. Alb, albumin; ALT, alanine 
transaminase; AST, aspartate transaminase; CA19-9, carbohydrate antigen 19-9; CI, confidence interval; HR, hazard ratio; NLR, neutrophil/
lymphocyte ratio; OS, overall survival; PALBI grade, platelet-albumin-bilirubin grade; PLR, platelet/lymphocyte ratio; PLT, platelet; SII, 
systemic immune-inflammation index; TBIL, total bilirubin.

between SII and the prognosis of PC may be due to 
thrombocytopenia, neutrophilia, and lymphocytopenia. This 
indicates that the inflammatory state is elevated and the 
immune system response is reduced. Cancer inflammation 
has a negative impact on survival (20,21). Neutrophil count 
has been shown to negatively correlate with the prognosis 
of some tumors (22-25). The increase in neutrophil count is 

stimulated by inflammatory cytokines to promote neutrophil 
phagocytic and bactericidal effects, which provides the 
“fuel that feeds the flames” of tumor growth and metastasis 
(25,26). Several studies have confirmed the prognostic value 
of PLT count in lung cancer, gynecologic malignancies, 
melanoma, and hepatocellular carcinoma (27-32). PLTs have 
been suggested to mediate antigen presentation by dendritic 
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cells to T cells (33) and form heterotypic aggregates with 
neutrophils (34). Several recent studies have indicated that 
inflammation markers have prognostic value for OS and 
DFS in patients with cancer (35-38).

According to our results, high SII is an independent 
factor of poor prognosis in patients who underwent radical 
surgery. In several malignant tumors including PC, elevated 
SII before surgery plays a key role in prognostic evaluation 
(5,39-42). Our study further analyzed the prognostic value 
of the SII and identified the cutoff value at 705. Serum 
Alb has generally been used to assess nutritional status and 
function of visceral protein synthesis. Low levels of serum 
Alb have also been determined to be an independent factor 
of poor survival in patients with PC (43). Alb synthesized in 
the liver can reflect the nutritional status of the body. When 
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Figure 2 Kaplan-Meier curves of OS for all patients with high 
SII (>705) and low SII (≤705). OS, overall survival; SII, systemic 
immune-inflammation index.

Table 3 Univariate and multivariate cox proportional hazard regression analysis of DFS

Variables
Univariate analysis Multivariate analysis 

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

Sex 0.871 (0.543–1.396) 0. 565 0.818 (0.482–1.390) 0.458

Jaundice (yes vs. no) 0.638 (0.395–1.030) 0.066 0.595 (0.167–2.117) 0.595

CA19-9 (≤114 vs. >114 U/mL) 1.115 (0.697–1.782) 0.650 0.790 (0.454–1.377) 0.406

Alb (≥30 vs. <30 g/L) 3.894 (0.540–28.098) 0.178 3.527 (0.411–30.274) 0.250

TBIL (μmol/L)

0–35 vs. 36–200 0.476 (0.252–0.900) 0.022 0.295 (0.099–0.875) 0.028

0–35 vs. >200 0.661 (0.373–1.170) 0.155 0.793 (0.227–2.774) 0.716

ALT (0–100 vs. >100 U/L) 0.661 (0.410–1.065) 0.089 3.227 (0.994–10.479) 0.051

AST (0–80 vs. >80 U/L) 0.616 (0.366–1.039) 0.069 1.061 (0.421–2.673) 0.900

PLT (109/L) (>300 vs. ≤300) 0.563 (0.227–1.399) 0.216 NA

Tumor location

Head vs. body 1.564 (0.917–2.666) 0.100 1.446 (0.314–6.659) 0.636

Head vs. tail 2.655 (1.384–5.093) 0.003 1.922 (0.389–9.485) 0.423

Tumor size (cm)

≤2 vs. ≤4 and >2 3.444 (1.242–9.552) 0.018 2.442 (0.803–7.427) 0.116

≤2 vs. >4 5.973 (2.001–17.831) 0.001 5.600 (1.571–19.960) 0.008

Operative methods 1.765 (1.042–2.990) 0.034 1.148 (0.257–5.131) 0.856

Diabetes (yes vs. no) 1.985 (1.245–3.164) 0.004 2.228 (1.182–4.199) 0.013

Perineural invasion (yes vs. no) 2.578 (1.320–5.038) 0.006 3.925 (1.773–8.689) 0.001

Lymph node metastasis (yes vs. no) 2.345 (1.480–3.717) 0.000 2.565 (1.453–4.526) 0.001

Table 3 (continued)
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nutritional status is poor or liver function is abnormal, 
the Alb based PALBI grade will increase. Bilirubin has 
immunomodulatory effects, such as inhibiting T cell  
activity (44). A retrospective multicenter cohort study 
showed that bilirubin levels can affect the prognostic ability 
of the SII in terms of cancer-specific survival and recurrence 
in resectable PC (43). Liver damage can also cause bilirubin 
secretion and imbalance, leading to increased circulating 
bilirubin levels (45). The PALBI grade calculation involves 
the levels of bilirubin and Alb. A study has shown that 
higher PALBI grade is related to shorter OS in patients 
with hepatocellular carcinoma (43). There have been no 
studies, however, on the relationship between PALBI grade 
and PC. In our study, we found that PALBI grade was not 

an independent risk factor for all patients with pancreatic 
cancer undergoing radical surgery. We also verified whether 
PALBI grade is related to the prognosis of pancreatic 
head cancer by performing a subgroup analysis of patients 
with pancreatic head cancer, and analyzed the K-M curve 
between PALBI grade and the OS of these patients. The 
results showed that a high PALBI grade was associated with 
a shorter OS in patients. In addition, in order to further 
clarify the prognostic value of the combination of the 2 
indictors, we divided all patients into 4 groups by cutoff 
points. Through pairwise comparisons between the groups, 
we found that the combination of high SII and high PALBI 
grade indicated poor prognosis. The prognostic utility 
of the combination of SII and PALBI grade should be 

Table 3 (continued)

Variables
Univariate analysis Multivariate analysis 

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

Vascular invasion (yes vs. no) 1.085 (0.671–1.756) 0.739 1.065 (0.606–1.870) 0.828

SII (≥705 vs. <705) 0.550 (0.307–0.987) 0.045 0.235 (0.110–0.502) 0.000

PALBI (≥−5.6 vs. <−5.6) 0.727 (0.430–1.231) 0.235 NA

PLR (≤127 vs. >127) 0.517 (0.324–0.825) 0.006 NA

NLR (≤1.35 vs. >1.35) 0.741 (0.375–1.448) 0.380 NA

NA indicates not included in the multivariate analysis model due to interference of these indices with the SII. Alb, albumin; ALT, alanine 
transaminase; AST, aspartate transaminase; CA19-9, carbohydrate antigen 19-9; CI, confidence interval; DFS, disease-free survival; HR, 
hazard ratio; NLR, neutrophil/lymphocyte ratio; PALBI grade, platelet-albumin-bilirubin grade; PLR, platelet/lymphocyte ratio; PLT, platelet; 
SII, systemic immune-inflammation index; TBIL, total bilirubin.
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Figure 3 Kaplan-Meier curves of DFS for all patients with high 
SII (>705) and low SII (≤705). DFS, disease-free survival; SII, 
systemic immune-inflammation index.

Figure 4 Kaplan-Meier curves of OS for pancreatic head cancer 
with high PALBI grade (>−5.6) and low PALBI grade (≤−5.6). OS, 
overall survival; PALBI grade, platelet-albumin-bilirubin grade.
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evaluated in further studies. 
This study has some strengths and limitations. This was 

a retrospective observational study including 214 patients 
undergoing pancreatic surgery. This study is the first to 
explore the impact of PALBI grade on PC patients. In 
terms of limitations, this was a single-center study and thus 

lacks representativeness. Moreover, it was limited by its 
retrospective study design and limited scope of analyzed 
outcomes. Therefore, large-scale multicenter studies are 
required in the future, using more representative samples 
with higher statistical power.

Conclusions

In summary, this study showed that preoperative high SII is 
an independent predictor of OS and DFS for PC patients 
who underwent radical surgery. Higher PALBI grade is 
associated with shorter OS in patients with pancreatic head 
cancer. The combination of high SII and high PALBI grade 
is even more informative in predicting prognosis. SII and 
PALBI grade can be calculated easily from routine blood 
indicators, which is practical and easy-to-use and may help 
clinicians guide the treatment of patients with surgically 
resectable PC.
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