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Background: To analyze the value of soluble intercellular adhesion molecule-1 (sICAM-1), alpha
fetoprotein (AFP), and aspartate aminotransferase (AST)/platelet (PLT) ratio index (APRI) in predicting the
prognostic survival of patients with primary liver cancer after radiofrequency ablation (RFA).

Methods: The data of 115 patients with primary liver cancer admitted to our hospital from June 2016 to
June 2018 were retrospectively analyzed as the research group, and 120 healthy people who were examined
during the same period were selected as the control group. Multivariate logistic regression analysis was used
to analyze the risk factors that affect the prognostic survival of patients with primary liver cancer treated with
RFA. Receiver operating characteristic (ROC) curve was used to analyze the value of serum sSICAM-1, AFP,
and APRI levels in predicting the prognostic survival of patients with primary liver cancer after RFA.
Results: The levels of SICAM-1, AFP, and APRI in the control group were significantly lower than those
in the study group, and the difference between the 2 groups was statistically significant (P<0.05). After 115
patients were followed up for 2 years, the 2-year survival rate was 55.65% (64/115). Multivariate logistic
regression showed that the clinical stage: IIT + IV, extrahepatic metastasis, abnormal increasing in SICAM-1,
AFP, and APRI levels, were independent risk factors affecting the prognosis survival of hepatocellular
carcinoma (HCC) patients after RFA treatment (P<0.05). The ROC curve showed that the areas under the
curve of SICAM-1, AFP, APRI, and their combination in predicting the prognosis survival of HCC patients
after RFA treatment were 0.693, 0.828, 0.901, and 0.947, respectively, with the area under the curve of the
combination being the largest.

Conclusions: ICMS-1, AFP, and APRI are closely related to the RFA treatment and prognosis of HCC
patients. In clinic, individualized treatment plans can be formulated based on these levels, which can

contribute to prolonging the survival of patients.
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Introduction

Hepatocellular carcinoma (HCC) is one of the more
common malignant tumors in China, with the incidence
of this disease increasing in recent years (1). With the
advancement of various treatment methods, the current
clinical treatment of HCCis mainly radiofrequency ablation
(RFA), but long-term clinical applications have found that
this treatment has low efficiency and yields a short median
survival time (2). Therefore, identifying the factors that
affect the RFA treatment of HCC patients is crucial for
developing timely and effective intervention measures (3).

With the development of cell and biomolecular research,
the molecular mechanism for the onset and metastasis of
HCC patients and new targets for tumor therapy have
attracted widespread attention (4). Soluble intercellular
adhesion molecule-1 (sICAM-1) is a member of the
immunoglobulin family, and plays an important role in the
process of antigen-specific cytotoxicity, immune complex
formation, and target cell lysis (5). Previous research have
showed that Serum sICAM-1 may be a promising predictor
for the overall and recurrence-free survival of patients with
HCC (6). At the same time, the role of proteasome, SICAM-1,
STNFR-II and B-catenin in early detection of HCC. Also,
using this panel of serological markers in combination
with aFP may offer improved diagnostic performance
over oFP alone in the early detection of HCC (7).
Alpha fetoprotein (AFP) is an important indicator for the
specific diagnosis of liver cancer, which has important
value in the diagnosis of early liver cancer patients and the
screening of high-risk populations (8). In addition, related
studies have found that aspartate aminotransferase/platelet
ratio index (AST/PLT ratio index, APRI) is closely related
to liver function and can affect the prognosis of patients
with liver cancer after surgery (9). Therefore, we enrolled
115 HCC patients in a research group, and analyzed
the expression of SICAM-1, AFP, and APRI, and their
relationship with prognostic survival after RFA treatment
in HCC patients. We present the following article in
accordance with the STARD reporting checklist (available
at http://dx.doi.org/10.21037/apm-21-749).

Methods
General information

We retrospectively analyzed 115 HCC patients admitted
to our hospital from June 2016 to June 2018. There were
59 male patients and 56 female patients, aged from 31 to
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75 years old, with an average age of 60.31+6.65 years old.
All patients agreed to participate in this study and signed
an informed consent form. The study was conducted in
accordance with the Declaration of Helsinki (as revised
in 2013). This study was approved by The First Affiliated
Hospital of Zhengzhou University Academy of Medical
Sciences of Zhengzhou University (No. 20160522).
The inclusion criteria were as follows: (I) confirmed by
pathological examination, (II) complete clinical data, and
(III) no other malignant diseases. The exclusion criteria
were as follows: (I) severe diseases of the kidneys and heart
organs, (II) severe neurological or cognitive dysfunction,
and (IIT) with poor compliance.

Another 120 healthy people who were examined during
the same period were selected as the control group. This
group consisted of 63 males and 57 females, aged from 32 to
76 years old, with an average of 60.69+6.75 years old. There
was no difference in general characteristics, such as gender
and age, between the study group and the control group.

RFA treatment

For RFA treatment (10), the radio frequency instrument
used was the Cool-Tip instrument (Radionics). Ultrasound
detection was used to locate and mark the cancer. The
patient was given 0.5% lidocaine for local anesthesia
plus intravenous general anesthesia. The radiofrequency
treatment needle was inserted along the long diameter
of the tumor to the bottom of the lesion, and the cold
circulation was connected. The impedance mode, cold
circulation electrode needle was used to start radiofrequency
treatment. The current power was 85-130 mA,
the impedance was 80-140 Q, and the frequency was
90-120 Hz. Cooling water in a circulating pump was used
to maintain the temperature of the electrode tip at about
28 °C. Under the guidance of ultrasound, the radiofrequency
electrode needle was ablated at the lesion 3 to 4 times, with
an interval of 1 to 2 minutes each time. Ultrasound was used
to detect the return light mass during the treatment. The
number of needle withdrawals was determined according
to the size of the tumor and the scope of damage to the
normal liver tissue (0.5 to 1.0 cm outside the tumor edge).
The video stills of RFA treatment for primary liver cancer
are shown in Figures 1, 2, and 3.

Specimen collection and testing methods

In the morning, 5 mL of blood was collected from all
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Figure 1 Before radiofrequency ablation treatment. Color Doppler

examination shows abundant blood flow signals.

Figure 2 Radiofrequency ablation treatment.

Figure 3 After radiofrequency ablation treatment. The ultrasound
image shows that the edge of the unenhanced area is smooth,
and the measurement range is larger than the tumor size before

treatment.
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patients on an empty stomach with a standard sampling tube
without anticoagulant. After centrifugation (3,000 r/min,
10 min), the serum was collected and stored in a
polypropylene Eppendorf (EP) tube, and kept in a —80 °C
freezer. Enzyme-linked immunosorbent assay (ELISA) was
used to detect SICAM-1. The electrochemiluminescence
method was used to detect AFP. A Roche C800 automatic
biochemical analyzer was used to detect AST and alanine
aminotransferase (AL'T), and the APRI value was calculated
(AST/PLT ratio index). All operations were performed in
accordance with the kit manufacturer’ instructions.

Follow-up

The follow-up period was from the patient’s treatment to
2 years after treatment, ending in June 2020. The follow-up
time of patients was 2—-24 months, and the average follow-
up time was (15.71£5.93) months. Follow-up of patients
was mainly completed through telephone, We Chat, and
patients’ visit to the hospital for review.

Statistical methods

The data in this study were statistically analyzed using
SPSS22.0 software (IBM Corp). The count data are
expressed as numbers and percentages, and were analyzed
using the 7 test; meanwhile, measurement data are expressed
as mean * standard deviation (SD), and were analyzed with
the y° test. Multivariate logistic regression analysis was
used to analyze the risk factors affecting the prognosis and
survival of HCC patients. Receiver operating characteristic
(ROC) was used to analyze the predictive value of sSICAM-1,
AFP, and APRI in the survival of patients with advanced
HCC after RFA treatment. A P value <0.05 was considered
to indicate a statistically significant difference.

Results

Levels of sSICAM-1, AFP, and APRI between the two
groups

As shown in Tible 1, the levels of SICAM-1, AFP, and APRI

in the control group were significantly lower than those in

the study group (P<0.05).

The prognosis of HCC patients after RFA treatment

After 2 years of follow-up, the 2-year survival rate was

Ann Palliat Med 2021;10(4):4760-4767 | http://dx.doi.org/10.21037/apm-21-749



Annals of Palliative Medicine, Vol 10, No 4 April 2021

4763

Table 1 Comparison ofsICAM-1, AFP, and APRI levels between the two groups

Group n sICAM-1 (ng/mL) AFP (U/mL) APRI
Control group 120 197.32+51.98 48.95+6.57 0.89+0.56
Study group 115 513.42+97.14 116.97+38.55 2.37+0.94
t value 31.280 19.043 14.734
P value <0.001 <0.001 <0.001

sICAM-1, soluble intercellular adhesion molecule-1; AFP, alpha fetoprotein; APRI, aspartate aminotransferase/platelet ratio index.

55.65% (64/115).

Single factors affecting the prognosis and survival of HCC
patients with RFA treatment

As shown in Tiable 2, there was no difference in the survival
rate of patients with different ages, gender, tumor numbers,
or pathological types; meanwhile, the survival rates did vary
significantly according to clinical stage, tumor diameter,
extrahepatic metastasis, abdominal effusion, and sSICAM-1,
AFP, and APRI levels (all P values<0.05).

Multivariate analysis of factors affecting the prognosis and
survival of HCC patients with RFA treatment

As shown in Table 3, Clinical stage (III + IV), extrahepatic
metastasis, and abnormally elevated levels of sSICAM-1,
AFP, and APRI were independent risk factors that affected
the prognosis and survival of HCC patients after RFA
treatment (P<0.05).

The predictive value of sICAM-1, AFP, and APRI on the
prognostic survival of HCC patients with RFA treatment

13 An ROC curve was used to analyze the predictive value
of sSICAM-1, AFP, APRI and their combination for survival
of HCC patients after RFA treatment (7zble 4 and Figure 4).
The area under the curve (AUC) of SICAM-1, AFP, APRI,
and their combination was 0.693, 0.828, 0.901, and 0.947,
respectively. As the AUC of the combined indicator was the
largest, this indicator showed the best predictive ability.

Discussion

HCC is a malignant tumor with global reach and high
mortality. The pathogenesis of the disease is unclear, and
there are no obvious symptoms in the early stage. In the
later stage, patients may experience symptoms of ascites,

© Annals of Palliative Medicine. All rights reserved.

jaundice, and cachexia, which threaten the patient’s life
and safety (11,12). RFA represents a breakthrough in the
field of HCC treatment in recent years, but the treatment
effect in some patients is still not ideal, resulting in poor
prognosis (13). Therefore, finding effective therapeutic
targets is crucial for improving the prognosis of HCC
patients with RFA (14).

sICAM-1 is a member of the family of intercellular
adhesion molecules and exists on cell surface glycoproteins.
It can stimulate the adhesion between cells and extracellular
matrix, and participates in the maintenance of normal tissue
structure, embryonic differentiation and development,
tumor infiltration, and immune regulation (15,16). Related
studies have found that sSICAM-1 produced by the shedding
of tumor cells can effectively block the adhesion of toxic
T lymphocytes and natural killer (NK) cells, and destroy
tumor cells (17). At present, studies have confirmed that
SICAM-1 is closely related to the progression of liver cancer,
and its level and concentration are positively expressed
in liver cancer tissues (18). In addition, researchers have
used different treatment methods to detect the levels of
sICAM-1 in HCC patients. They have found that the levels
of sSICAM-1 are decreased most significantly in patients
undergoing surgery following interventional therapy and
that this change is closely related to extrahepatic metastasis,
tumor staging, and other processes (19). This is in line
with the results of our study, suggesting that the levels of
sICAM-1 can reflect the malignant degree of liver tumors
and the ability of liver cancer cells to invade and metastasize
to a certain extent. Thus, SICAM-1 may be an effective
indicator of tumor development, metastasis, and prognosis.

APRI is a widely used clinical, noninvasive, diagnostic
index for liver cirrhosis, and has gradually become a focus
of liver cancer-related research. AST is an important
transaminase in the body, being widely present in various
tissues and acting as an effective indicator of liver cell
necrosis (20). A large number of studies have shown that
platelets play multiple roles in the process of inflammation,
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Clinical feature Patient (n=115) Survival (n=64) Death (n=51) »*/t value P value
Age, n (%) 0.073 0.786
>60 years 57 31 (48.43) 26 (50.98)
<60 years 58 33 (51.56) 25 (49.02)
Sex, n (%) 0.098 0.754
Male 59 32 (50.00) 27 (52.94)
Female 56 32 (50.00) 24 (47.05)
Diameter of tumor, n (%) 32.263 <0.001
>5cm 63 20 (32.25) 43 (84.31)
<5cm 52 44 (68.75) 8 (15.68)
Clinical stages, n (%) 13.204 <0.001
I+11 51 38 (569.37) 13 (25.49)
N+1v 64 26 (40.69) 38 (74.51)
Number of tumors, n (%) 2.866 0.090
Single 62 39 (60.93) 23 (45.09)
Multiple 53 25 (39.06) 28 (54.90)
Extrahepatic metastasis, n (%) 61.918 <0.001
Yes 66 16 (25.00) 50 (98.04)
No 49 48 (75.00) 1(1.96)
Seroperitoneum, n (%) 14.807 <0.001
Yes 23 21 (32.81) 2(3.92)
No 92 43 (67.18) 49 (96.07)
Pathological pattern, n (%) 0.883 0.347
Hepatocellular carcinoma 53 27 (42.18) 26 (50.98)
Cholangiocarcinoma 62 37 (57.81) 25 (49.01)
sICAM-1 (ng/mL) 423.43+7.15 572.11+38.45 30.316 <0.001
AFP (U/mL) 84.67+6.25 146.37+£9.15 42.858 <0.001
APRI 1.65+0.22 2.86+0.45 18.879 <0.001

and can promote cancer progression and metastasis by
promoting angiogenesis and the production of adhesion
molecules (21). Related studies have indicated that APRI
can be used as an indicator of the prognosis of patients with
liver cancer after surgery and is an independent factor that
affects the overall survival of patients after surgery (22).
Studies have shown that after RFA treatment is applied in
HCC patients, liver cancer cells continue to deteriorate
without being inhibited, which aggravates liver cell damage,
resulting in increased levels of AST and ALT, and the
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proliferation of tumor neovascularization (23). Our study
found that the level of APRI was significantly increased in
tumor tissues, and its high expression was related to the
prognostic survival rate of patients with RFA.

AFP is an acid glycoprotein. In recent years, it has
been discovered that AFP can be produced by malignant
tumors of the reproductive organs. Jonas er 4l (24) found
that during the progression of HCC disease, the excessive
proliferation of cancer cells could promote the rapid
proliferation and division of cancer cells; furthermore,
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Table 3 Multivariate analysis of factors affecting the prognosis and survival of HCC patients with RFA treatment

Influence factor Regressioncoefficient Standarderror Wald »? P OR (95% Cl)
Diameter of tumor: =5 cm 0.151 0.335 1.264 0.172 1.16 (0.60-2.24)
Extrahepatic metastasis 0.546 0.137 3.322 0.003 1.73 (1.32-2.26)
Clinical stage: llI+IV 0.861 0.142 3.793 0.001 2.37 (1.79-3.12)
Seroperitoneum 0.151 0.335 1.375 0.194 1.16 (0.60-2.24)
Abnormally elevated levels of 0.694 0.241 3.338 0.009 2.00 (1.25-3.21)
sICAM-1 (ng/mL)

Abnormally elevated levels of AFP 0.769 0.153 3.946 0.016 2.16 (1.04-2.91)
(U/mL)

Abnormally elevated levels of APRI 0.915 0.205 3.811 0.008 2.49 (1.67-3.73)

sICAM-1, soluble intercellular adhesion molecule-1; AFP, alpha fetoprotein; APRI, aspartate aminotransferase/platelet ratio index; OR,

odds ratio; Cl, confidence interval.

Table 4 The predictive value of sSICAM-1, AFP, and APRI on the prognostic survival of HCC patients with RFA treatment

Predictive index Sensitivity (%) Specificity (%) Youden index (%) AUC 95% ClI

sICAM-1 61.94 62.81 123.75 0.693 0.537-0.849
AFP 72.02 73.57 144.59 0.828 0.703-0.952
APRI 75.81 71.46 146.27 0.901 0.811-0.992
Combination 89.54 89.93 178.47 0.947 0.889-1.000

sICAM-1, soluble intercellular adhesion molecule-1; AFP, alpha fetoprotein; APRI, aspartate aminotransferase/platelet ratio index; OR,
odds ratio; Cl, confidence interval; ROC, receiver operating characteristic.
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Figure 4 The predictive value of sSICAM-1, AFP, and APRI on

the prognostic survival of HCC patients with RFA treatment.

sICAM-1, soluble intercellular adhesion molecule-1; AFP, alpha

fetoprotein; APRI, aspartate aminotransferase/platelet ratio index;

HCC, hepatocellular carcinoma; RFA, radiofrequency ablation.
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AFP could be rapidly activated through special channels
and released into the blood, and thus be highly expressed.
Relevant studies have shown that AFP levels can not only
reflect tumor cell proliferation and migration, but also
reflect potential liver necrosis and regeneration, and can be
used as an important indicator for evaluating the efficacy of
treatment and determining HCC prognosis (25). Our study
demonstrated that the level of AFP was closely related to
the prognosis and survival of patients after RFA treatment,
indicating that it may be used in an auxiliary role for
evaluating the occurrence and development of HCC and
subsequent therapeutic effects. However, it is worth noting
that due to the diversity and complexity of the biological
characteristics of malignant tumors, some indicators may
show different expressions in different HCC patients.
Therefore, the sensitivity SICAM-1, AFP, and APRI
detection alone in the diagnosis of HCC was not high.
In order to improve the effectiveness of clinical diagnosis
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and prognosis evaluation of HCC, an ROC curve was
employed. This showed that the combination of SICAM-1,
AFP, and APRI levels had the best predictive value for the
prognosis of patients with RFA treatment, indicating that
the combined indicators could be used as an effective means
to predict the prognosis of patients with RFA treatment.

In summary, sSICAM-1, AFP, and APRI are closely
related to the RFA treatment and the prognosis of HCC
patients. Clinically, individualized treatment plans can be
made based on these level changes and may contribute to
prolonging the survival of patients.
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