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Background: The systemic immune inflammation index has been used to evaluate the prognosis of
patients with a variety of malignant tumors. However, studies were limited in primary liver cancer (PLC)
patients. This study aimed to investigate the association between the systemic immune inflammation index
and recurrence or metastasis after interventional therapy in patients with PLC.

Methods: From January 2016 to December 2017, 272 patients with PLC admitted to the 941st Hospital
of PLA Joint Logistics Support Force were retrospectively collected. All patients received interventional
treatment, there were no residual lesions after interventional treatment. The patients were followed up for
5 years to monitor the rates of recurrence or metastasis. The patients were divided into a recurrence or
metastasis group (n=112) and a control group (n=160). The differences in clinical features between the 2 groups
were compared, and the predictive value of systemic immune inflammation index on recurrence or metastasis
after interventional treatment in patients with PLC was analyzed.

Results: Compared with the control group (8.12%), the proportion of patients with >2 lesions in the
recurrence or metastasis group (19.64%) was significantly increased (P=0.005); the proportion of patients with
vascular invasion was significantly increased in the recurrence or metastasis group (10.71% vs. 4.38%, P=0.044);
albumin decreased significantly in the recurrence or metastasis group (39.69+6.17 vs. 41.69+6.82 g/L, P=0.014);
neutrophils (%) were significantly increased in the recurrence or metastasis group (0.70+0.08 vs. 0.64+0.08,
P<0.001); lymphocytes (%) were significantly reduced in the recurrence or metastasis group (0.25+0.06 vs.
0.30+0.06, P<0.001); and platelet count was significantly increased in the recurrence or metastasis group
(179.22+39.52 vs. 160.8134.13 10°/L, P<0.001). The systemic immune inflammation index was significantly
increased in the recurrence or metastasis group (535.23£174.05 vs. 357.84+120.21, P<0.001). Systemic
immune inflammation index was valuable in predicting recurrence or metastasis, and the area under the
curve was 0.795 (95% CI: 0.742-0.848, P<0.001). Systemic immune inflammation index >405.08 was an
independent risk factor of recurrence or metastasis [relative risk (95% CI: 1.878-5.329), P=0.000].
Conclusions: Elevated systemic immune inflaimmation index is associated with recurrence or metastasis

after interventional therapy in patients with PLC.
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Introduction

Primary liver cancer (PLC) is a common fatal disease
with a high degree of malignancy, accounting for about
3-6% of cancer deaths per year (1). Transcatheter arterial
chemoembolization (TACE) is the preferred non-surgical
treatment of PLC and can improve the long-term survival
rate of patients (2-4). For patients with small liver cancer,
TACE or radiofrequency ablation can be used as a radical
treatment. However, due to the high degree of malignancy of
liver cancer, the recurrence and metastasis rates after TACE
or radiofrequency ablation can be as high as 20% (5), and it
is of great significance to accurately identify the recurrence
and metastasis risks after TACE or radiofrequency ablation
therapy in patients with liver cancer. Vascular tumor
thrombus and hepatitis B are risk factors for recurrence
of liver cancer patients after operation. Moreover, Alpha-
fetoprotein (AFP) is the most commonly used biological
indicator in patients with PLC, which has a high value in
distinguishing PLC from metastatic liver cancer (6-8) and
also has some value in identifying recurrence or metastasis
after treatment of PLC. However, the timeliness of AFP is
poor: after treatment, patients with markedly elevated AFP
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often already have recurrence or metastasis and therefore
AFP cannot be used as an early predictor of the risk of
recurrence or metastasis after PLC TACE or radiofrequency
ablation therapy (9,10). The systemic immune inflammation
index can reflect the inflammatory state and immune
function status of patients with malignant tumors and
has been used to evaluate the prognosis of patients with
a variety of malignant tumors (11-15), but there is a lack
of relevant studies in evaluating the predicting value of
systemic immune inflammation index in patients with
PLC after TACE or radiofrequency ablation therapy. This
study aimed to investigate the predictive value of systemic
immune inflammation index for recurrence or metastasis
after TACE or radiofrequency ablation therapy in patients
with PLC. We present the following article in accordance
with the STARD reporting checklist (available at https://
jgo.amegroups.com/article/view/10.21037/jgo-23-104/rc).

Methods
General information

The 5-year recurrence rate of liver cancer after surgery was
about 50% (16). Based on the principle of 10 events per
variable, the sample size for multivariate regression analysis
was determined. Before the study started, we speculated
that 5-10 variables would be analyzed, so the minimum
sample size should be greater than 200 cases. A total of 272
patients with PLC who were admitted to 941st Hospital
of PLA Joint Logistics Support Force from January 2016
to December 2017 were continuously retrospectively
collected. All patients received interventional treatment,
there were no residual lesions after interventional
treatment, and the patients were followed up for 5 years to
observe whether the patients had recurrence or metastasis
after interventional treatment. Then, the patients were
divided into a recurrence or metastasis group (n=112) and
a control group (n=160). The inclusion criteria were as
follows: (I) small PLC (liver cancer in which the maximum
diameter of a single cancer nodule does not exceed 3 cm
or the sum of the diameters of 2 cancer nodules does not
exceed 3 cm); (II) age >18 years old; (III) receiving TACE
treatment or radiofrequency ablation therapy; (IV) no
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residual lesions after treatment. The exclusion criteria were
as follows: (I) metastatic liver cancer; (II) PLC with distant
metastasis; (III) combined with other malignant tumors; (IV)
major organs dysfunction; (V) previous abnormal immune
system function, such as ulcerative colitis, systemic lupus
erythematosus, and other diseases; (VI) lost to follow-
up. The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study was
approved by the Ethics Committee of the 941st Hospital of
PLA Joint Logistics Support Force (No. 202200231) and

individual consent for this retrospective analysis was waived.

Treatment

All patients were treated with TACE or radiofrequency
ablation. The methods of TACE were as follows:
percutaneous right femoral artery puncture, selective
insertion of a catheter into the hepatic intrinsic artery (the
target artery of tumor blood supply). Then, we injected
a contrast agent to observe the mass. After the location,
diameter, and blood supply of the mass had been clarified,
chemotherapeutic drugs such as pirarubicin, oxaliplatin,
S-fluorouracil, and iodide oil mixture were injected at an
appropriate speed, and then microspheres were injected
for embolization. Radiofrequency ablation was conducted
as follows: under ultrasound guidance, the radiofrequency
ablation electrode was pierced into the tumor site, and the
radiofrequency ablation instrument sent out radiofrequency
pulses under computer control to increase the local
temperature of tumor tissue to 80 °C and to kill tumor cells.

Observation indicators

Age, gender, body mass index, combined with Hepatitis B,
tumor size, number of lesions, vascular cancer thrombus,
vascular invasion, Child-Pugh Grade, tumor capsule, AFP,
albumin, neutrophil ratio, lymphocyte ratio, platelet count,
systemic immune inflammation index, and recurrence rate
or metastasis rate 5 years after treatment.

Definitions

(D) Recurrence rate or metastasis: at least once a year after
surgery, liver magnetic resonance imaging, abdominal
computed tomography, head computed tomography, and chest
computed tomography examinations should be performed.
If imaging suggests recurrence or metastasis, lesion biopsy
should be performed to confirm the presence of recurrence or
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metastasis. (II) Systemic immune inflammation index: Platelet
count x Neutrophil count/Lymphocyte count (15).

Statistical analysis

The software SPSS 26.0 IBM Corp., Armonk, NY, USA)
was used to complete the data analysis of this study, and
P<0.05 indicated that the difference was statistically significant
(2-tailed). The measurement data of the 2 groups were
expressed by mean + standard deviation, and the differences
between the 2 groups were analyzed by independent
sample #-test. The patient count data of the 2 groups were
expressed by n (%), and the chi-square test was used to
analyze the difference between the 2 groups. The receiver
operating characteristic (ROC) curve was used to analyze
the predictive value of systemic immune inflammation index
on recurrence or metastasis after interventional treatment
in patients with PLC. Multivariate regression analysis was
used to explore the risk factors of recurrence or metastasis.

Results
Comparison of clinical features of the two groups

The patient inclusion process diagram was shown in Figure 1.
Compared with the control group, the proportion of
patients with >2 lesions in the recurrence or metastasis
group was significantly increased (19.64% vs. 8.12%,
P=0.005); the proportion of patients with vascular invasion
was significantly increased in the recurrence or metastasis
group (10.71% vs. 4.38%, P=0.044); albumin decreased
significantly in the recurrence or metastasis group
(39.69£6.17 vs. 41.69+6.82 g/L, P=0.014); neutrophils (%)
were significantly increased in the recurrence or metastasis
group (0.70£0.08 vs. 0.64+0.08, P<0.001); lymphocytes (%)
were significantly reduced in the recurrence or metastasis
group (0.25+0.06 vs. 0.30£0.06, P<0.001); and platelet
count was significantly increased in the recurrence or
metastasis group (179.22+£39.52 vs. 160.81+34.13 10°/L,
P<0.001). The systemic immune inflammation index was
significantly increased in the recurrence or metastasis group

(535.23£174.05 vs. 357.84+120.21, P<0.001) (see Table 1).

Predictive values of different biological indexes on
recurrence or metastasis after interventional treatment in
patients with PLC

Systemic immune inflammation index, neutrophils,
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Patients with primary liver cancer received interventional therapy
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Previous abnormal immune system function (n=4)
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group (n=112)
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Figure 1 The patient inclusion process diagram.

platelets, lymphocytes, and albumin were all valuable in
predicting recurrence or metastasis after interventional
treatment in patients with PLC, among which systemic
immune inflammation index had the highest predictive
value, and the area under the curve (AUC) was 0.795 (95%
CI: 0.742-0.848, P<0.001) (see Tables 2,3 and Figures 2,3).

Risk factors of recurrence or metastasis after interventional
treatment in patients with PLC

Systemic immune inflammation index >405.08 was an
independent risk factor of recurrence or metastasis after
interventional treatment in patients with PLC [relative risk
(95% CI: 1.878-5.329), P=0.000]. See Tuble 4.

Discussion

PLC has high incidence and mortality rates, and recurrence
or metastasis after treatment is the main factor leading to
death of PLC patients. This study was conducted to explore
the predictive value of systemic immune inflammation index
for recurrence or metastasis after interventional therapy
in patients with PLC. We found that systemic immune
inflammation index, neutrophils, platelets, lymphocytes,
and albumin were all valuable in predicting recurrence or
metastasis after interventional treatment in patients with
PLC, among which systemic immune inflammation index
had the highest predictive value, with an AUC of 0.795 (95%
CI: 0.742-0.848, P=0.000).

© Journal of Gastrointestinal Oncology. All rights reserved.

The systemic immune inflammation index has the
advantage of convenient detection and dynamic monitoring,
and is calculated by neutrophils, platelets, and neutrophils
(17,18). Neutrophils are inflammatory cells, and an increase
in neutrophils levels indicates an increase in systemic
immune inflammation index in patients with PLC, which
is conducive to the generation of local blood vessels in
tumor tissues, promoting the tumor cell proliferation and
metastasis (19-21). Platelets are small pieces of cytoplasm
shed from the cytoplasm of mature megakaryocytes in
the bone marrow, and are active participants in all steps
of tumorigenesis, including tumor growth, tumor cell
extravasation, and tumor metastasis. At the same time,
platelets play an important role in protecting cancer cells
from chemotherapy-induced apoptosis and maintaining
the integrity of tumor vasculature (6,22). Lymphocytes
include T cells, B cells, and natural killer (NK) cells, which
are the main immune cells of the body to kill tumors, and
reduction of lymphocytes indicates that patients with PLC
have a reduced ability to kill tumor cells (23-25). Systemic
immune inflammation index = (neutrophils * platelets)/
lymphocytes, so when the systemic immune inflammation
index is elevated, it indicates an increase in neutrophils
and platelets, and a decrease in lymphocyte levels, which
indicates that tumor cells are more likely to proliferate
and metastasize, resulting in recurrence or metastasis in
patients with PLC after treatment. A study in patients with
intrahepatic cholangiocarcinoma has shown that elevated
systemic immune inflammation index is a risk factor for
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Table 1 Comparison of clinical features of the two groups

Recurrence or metastasis Control group

Variables group (n=112) (n=160) t/x* value P value
Age (years) (mean + standard deviation) 54.96+10.22 56.31+10.37 1.064 0.289
Gender [n (%)] 0.146 0.702
Male 67 (569.82%) 92 (57.50%)
Female 45 (40.18%) 68 (42.50%)
Body mass index (kg/m?) (mean + standard deviation) 24.64+2.03 24.48+2.03 0.644 0.520
Hepatitis B [n (%)] 0.522 0.470
Yes 90 (80.36%) 134 (83.75%)
No 22 (19.64%) 26 (16.25%)
Tumor sizes (cm) (mean + standard deviation) 1.98+0.59 2.02+0.57 0.656 0.513
Number of lesions [n (%)] 7.795 0.005
1 90 (80.36%) 147 (91.88%)
>2 22 (19.64%) 13 (8.12%)
Vascular cancer thrombus [n (%)] 10 (8.93%) 7 (4.38%) 2.331 0.127
Vascular invasion [n (%)] 12 (10.71%) 7 (4.38%) 4.075 0.044
Child-Pugh grade [n (%)] 0.000 1.000
A grade 98 (87.50%) 140 (87.50%)
B grade 14 (12.50%) 20 (12.50%)
Tumor capsule [n (%)] 0.384 0.535
Yes 102 (91.07%) 142 (88.75%)
No 10 (8.93%) 18 (11.25%)
AFP (ug/L) (mean + standard deviation) 231.45+98.03 211.41+£94.03 1.699 0.090
Albumin (g/L) (mean + standard deviation) 39.69+6.17 41.69+6.82 2.474 0.014
Neutrophil ratio (%) (mean + standard deviation) 0.70+0.08 0.64+0.08 5.685 <0.001
Lymphocyte ratio (%) (mean + standard deviation) 0.25+0.06 0.30+0.06 6.914 <0.001
Platelet count (10%/L) (mean + standard deviation) 179.22+39.52 160.81+34.13 4.102 <0.001
Systemic immune inflammation index (mean + standard deviation) 535.23+174.05 357.84+£120.21 9.945 <0.001

AFP, alpha fetoprotein.

Table 2 Predictive values of systemic immune inflammation index, neutrophils, and platelets on recurrence or metastasis after interventional
therapy in patients with primary liver cancer

Variables AUC (95% Cl) Standard error P value Best diagnostic threshold Sensitivity =~ Specificity
Systemic immune inflammation index 0.795 (0.742-0.848) 0.027 0.000 405.08 0.768 0.675
Neutrophils 0.682 (0.619-0.745) 0.032 0.000 0.69 0.518 0.681
Platelet 0.632 (0.565-0.700) 0.034 0.000 161.50 0.643 0.550

AUC, area under the curve.
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Table 3 Predictive value of albumin and lymphocytes in patients with primary liver cancer without recurrence or metastasis after interventional

therapy
Variables AUC (95% ClI) Standard error P value Best diagnostic threshold Sensitivity Specificity
Albumin 0.587 (0.519-0.654) 0.034 0.015 42.5 0.513 0.643
Lymphocyte 0.722 (0.662-0.782) 0.030 0.000 0.27 0.669 0.607
AUC, area under the curve.
1.0 7 1.0 7
0.8 0.8
> >
£ 0.6 g 0.6
& 047 Systemic immune inflammation index & 047
— Neutrophils Albumin
— Platelet — Lymphocyte
0.2 R:f:reence line 0.2 4 — Reference line
0.0 +— : : : | 0.0 : : : : |
00 02 04 06 08 1.0 00 02 04 06 038 1.0

1-Specificity

Figure 2 Predictive values of systemic immune inflammation
index, neutrophils, and platelets on recurrence or metastasis after

interventional therapy in patients with primary liver cancer.

1-Specificity

Figure 3 Predictive values of albumin and lymphocytes in patients
with primary liver cancer who do not relapse or metastasize after

interventional therapy.

Table 4 Risk factors of recurrence or metastasis after interventional therapy in patients with primary liver cancer

Variables B value Standard error Wald value P value Relative risk (95% CI)
Number of lesions =2 0.829 0.393 4.448 0.035 2.292 (1.060-4.953)
Vascular invasion 0.935 0.519 3.241 0.072 2.547 (0.920-7.049)
Albumin <35 g/L 0.365 0.299 1.486 0.223 1.440 (0.801-2.588)
Systemic immune inflammation index >405.08 1.152 0.266 18.751 <0.001 3.164 (1.878-5.329)
Constant -5.310 1.403 14.333 <0.001 0.005

poor prognosis in liver transplant patients (26). A study Limitations

in patients with hepatocellular carcinoma has also shown
that elevated systemic immune inflammation index is a
risk factor for poor prognosis in liver transplant patients,
and systemic immune inflammation index was valuable
in predicting the survival, the area under the ROC curve
was 0.632 (27). The previous studies supported our study,
but our study predominantly involved PLC patients after
interventional treatment, which is different from previous
studies.

© Journal of Gastrointestinal Oncology. All rights reserved.

This study was a retrospectively clinical study and we failed
to explore the molecular mechanism of systemic immune
inflammation index leading to recurrence or metastasis after
interventional therapy in patients with PLC.

Conclusions

The study of biological indicators related to the prognosis
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of different diseases is a research hotspot (28-33). The
elevated systemic immune inflammation index is associated
with recurrence and metastasis after interventional therapy
in patients with PLC, and treatment should be intensified in
patients with elevated systemic immune inflammation index,
which may help reduce the risk of recurrence or metastasis.
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