Gastroenterology

Baishideng Publishing Group Inc



Jaishideng®

Contents Weekly Volume 27 Number 13 April 7, 2021

REVIEW

1255  Coronavirus disease-2019 and the intestinal tract: An overview
Alberca GGF, Solis-Castro RL, Solis-Castro ME, Alberca RW

1267  Metabolic complications of hepatitis C virus infection
Chaudhari R, Fouda S, Sainu A, Pappachan JM
MINIREVIEWS

1283  Artificial intelligence for early detection of pancreatic adenocarcinoma: The future is promising
Mendoza Ladd A, Diehl DL

1296  COVID-19 and comorbidities of hepatic diseases in a global perspective
Ahmad A, Ishtiag SM, Khan JA, Aslam R, Ali S, Arshad MI
ORIGINAL ARTICLE
Retrospective Cohort Study

1311  Non-responsive celiac disease in children on a gluten free diet
Veeraraghavan G, Therrien A, Degroote M, McKeown A, Mitchell PD, Silvester JA, Leffler DA, Leichtner AM, Kelly CP,
Weir DC
Retrospective Study

1321  Endoscopic diagnosis for colorectal sessile serrated lesions
Nishizawa T, Yoshida S, Toyoshima A, Yamada T, Sakaguchi Y, Irako T, Ebinuma H, Kanai T, Koike K, Toyoshima O

1330  Factors influencing the short-term and long-term survival of hepatocellular carcinoma patients with portal
vein tumor thrombosis who underwent chemoembolization
Chen KL, Gao J
SCIENTOMETRICS

1341 Global research trends in the microbiome related to irritable bowel syndrome: A bibliometric and
visualized study
Zyoud SH, Smale S, Waring WS, Sweileh W, Al-Jabi SW
CASE REPORT

1354  Transperineal core-needle biopsy of a rectal subepithelial lesion guided by endorectal ultrasound after
contrast-enhanced ultrasound: A case report
Zhang Q, Zhao JY, Zhuang H, Lu CY, Yao J, Luo Y, Yu YY

WJG | https://www.wjgnet.com I April7,2021 | Volume?27 | Issuel3 |



World Journal of Gastroenterology

Contents
Weekly Volume 27 Number 13 April 7, 2021

ABOUT COVER

Editorial Board Member of World Journal of Gastroenterology, Giovanna Ferraioli, MD, FAIUM, Associate Professor,
Researcher, Department of Clinical Surgical, Diagnostic and Pediatric Sciences, Medical School University of Pavia,
Viale Brambilla 74, Pavia 27100, Italy. giovanna.ferraioli@unipv.it

AIMS AND SCOPE

The primary aim of World Journal of Gastroenterology (WJ]G, World | Gastroenterol) is to provide scholars and readers
from various fields of gastroenterology and hepatology with a platform to publish high-quality basic and clinical
research articles and communicate their research findings online. WJG mainly publishes articles reporting research
results and findings obtained in the field of gastroenterology and hepatology and covering a wide range of topics
including gastroenterology, hepatology, gastrointestinal endoscopy, gastrointestinal surgery, gastrointestinal
oncology, and pediatric gastroenterology.

INDEXING/ABSTRACTING

The WJG is now indexed in Current Contents®/Clinical Medicine, Science Citation Index Expanded (also known as
SciSearch®), Journal Citation Reports®, Index Medicus, MEDLINE, PubMed, PubMed Central, and Scopus. The 2020
edition of Journal Citation Report® cites the 2019 impact factor (IF) for W]G as 3.665; IF without journal self cites:
3.534; 5-year IF: 4.048; Ranking: 35 among 88 journals in gastroenterology and hepatology; and Quartile category:
Q2. The W]G's CiteScore for 2019 is 7.1 and Scopus CiteScore rank 2019: Gastroenterology is 17/137.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Yu-Jie Ma; Production Department Director: Xiang I.i; Editorial Office Director: Ze-Mao Gong.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Gastroenterology https:/ /www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS
ISSN 1007-9327 (print) ISSN 2219-2840 (online) https:/ /www.wijgnet.com/bpg/Getlnfo/287
LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
October 1, 1995 https:/ /www.wignet.com/bpg/gerinfo/240
FREQUENCY PUBLICATION ETHICS

Weekly https:/ /www.wignet.com/bpg/Gerlnfo/288
EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Andrzej S Tarnawski, Subrata Ghosh https:/ /www.wjgnet.com/bpg/gerinfo/208
EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

http:/ /www.wjgnet.com/1007-9327/ editotialboard.htm https:/ /www.wijgnet.com/bpg/gerinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
April 7, 2021 https:/ /www.wjgnet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2021 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2021 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com https://www.wjgnet.com

Bishidengs WIG | https://www.wjgnet.com I April7,2021 | Volume27 | Issuel3 |


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
http://www.wjgnet.com/1007-9327/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.3748 / wjg.v27.i13.1330

World Journal of
Gastroenterology

World | Gastroenterol 2021 April 7; 27(13): 1330-1340

ISSN 1007-9327 (print) ISSN 2219-2840 (online)

ORIGINAL ARTICLE

Retrospective Study

Factors influencing the short-term and long-term survival of
hepatocellular carcinoma patients with portal vein tumor thrombosis
who underwent chemoembolization

Ke-Li Chen, Jian Gao

ORCID number: Ke-Li Chen 0000-
0003-2027-4677; Jian Gao 0000-0002-
9799-160X.

Author contributions: Chen KL was
responsible for designing the
study, collecting data, analyzing
data and writing the paper; Gao J
was responsible for designing the
study and guiding important
content of the article.

Supported by National Natural
Science Foundation of China, No.
81572888.

Institutional review board
statement: The study was
reviewed and approved by the
Ethics Committee of the Second
Affiliated Hospital of Chongqing
Medical University (No. 2020-122).

Informed consent statement: All
study participants gave their
informed consent prior to study
enrollment (by written or verbal).

Conflict-of-interest statement:
None declared.

Data sharing statement: No
additional data are available.

Open-Access: This article is an
open-access article that was
selected by an in-house editor and

Jaishideng®

WJG | https://www.wjgnet.com

Ke-Li Chen, Jian Gao, Department of Gastroenterology and Hepatology, The Second Affiliated
Hospital of Chongqing Medical University, Chongqing 400010, China

Corresponding author: Jian Gao, PhD, Chief Doctor, Professor, Department of Gastro-
enterology and Hepatology, The Second Affiliated Hospital of Chongqing Medical University,
No. 76 Linjiang Road, Yuzhong District, Chongqing 400010, China.

982213482@qq.com

Abstract

BACKGROUND

The factors affecting the short-term and long-term prognosis of hepatocellular
carcinoma (HCC) patients with portal vein tumor thrombosis (PVTT) receiving
transarterial chemoembolization (TACE) are still unclear.

AIM
To clarify the predictors correlated with the short-term and long-term survival of
HCC patients with PVTT who underwent TACE.

METHODS

The medical records of 181 HCC patients with PVTT who underwent TACE at the
Second Affiliated Hospital of Chongqing Medical University from January 2015 to
July 2019 were retrospectively analyzed. We explored the short-term and long-
term prognostic factors by comparing the preoperative indicators of patients who
died and survived within 3 mo and 12 mo after TACE. Multivariate analyses were
conducted using logistic regression. The area under the receiver operating
characteristic curve (area under curve) was used to evaluate the predictive ability
of the factors related to the short-term and long-term prognosis.

RESULTS

The median survival time was 4.8 mo (range: 2.5-8.85 mo). The 3 mo, 6 mo, and 12
mo survival rates were 68.5%, 38.7%, and 15.5%, respectively. In multivariable
analysis, total bilirubin, sex, and aspartate aminotransferase (AST) were closely
linked to short-term survival. When AST = 87 U/L and total bilirubin > 16.15
pmol/L, the 3-mo survival rate after TACE was reduced significantly (P < 0.05).
AST had the best predictive ability, followed by total bilirubin, while sex had the
worst predictive ability for short-term survival area under curve: 0.763 (AST) vs
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0.707 (total bilirubin) vs 0.554 (sex)]. The long-term survival outcome was
significantly better in patients with a single lesion than in those with > three
lesions (P = 0.009). Patients with massive block HCC had a worse long-term
survival than patients with nodular and diffuse HCC (P = 0.001).

CONCLUSION

AST, total bilirubin, and sex are independent factors associated with short-term
survival. The number of tumors and the gross pathological type of tumor are
related to the long-term outcome.

Key Words: Transarterial chemoembolization; Hepatocellular carcinoma; Portal vein tumor
thrombosis; Survival; Prognostic factors

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: It is unclear which factors affect the short-term and long-term prognosis of
hepatocellular carcinoma patients with portal vein tumor thrombosis receiving
transarterial chemoembolization. In our research, we clarified the predictors correlated
with the short-term and long-term survival of hepatocellular carcinoma patients with
portal vein tumor thrombosis who underwent transarterial chemoembolization by
analyzing preoperative indicators. Results showed that aspartate aminotransferase, sex,
and total bilirubin were independent factors associated with short-term survival. The
number of lesions and the gross pathological type of tumor were related to the long-
term outcome.

Citation: Chen KL, Gao J. Factors influencing the short-term and long-term survival of
hepatocellular carcinoma patients with portal vein tumor thrombosis who underwent
chemoembolization. World J Gastroenterol 2021; 27(13): 1330-1340

URL: https://www.wjgnet.com/1007-9327/full/v27/i13/1330.htm

DOI: https://dx.doi.org/10.3748/wjg.v27.i13.1330

INTRODUCTION

Primary liver cancer is currently one of the most common malignant tumors, and it is
among the top five causes of death and morbidity from malignant tumors around the
world!". Hepatocellular carcinoma (HCC) is the most common pathological type,
accounting for approximately 90% of all primary liver cancers. Because of its biological
and anatomical characteristics, HCC easily invades the portal vein during the
progression of liver cancer and forms portal vein tumor thrombosis (PVTT). Some
reports have proposed that the incidence of HCC with PVTT is approximately 44 %-
62.2%". HCC accompanied by PVTT is closely associated with a poor prognosis and is
likely to lead to intrahepatic metastasis, liver function damage, portal hypertension,
upper gastrointestinal bleeding, and other complications. The median overall survival
time of HCC patients with PVTT who receive no treatment is only 2.7 mol’l.

There is still controversy about the treatment of HCC with PVTT in Eastern and
Western countries. Previous studies have suggested that HCC with PVTT should be
classified as stage C of Barcelona Clinic Liver Cancer and is no longer suitable for
surgical treatment!l. Some researchers have mentioned that compared with
conservative treatment, TACE is a safe and effective therapy for selected HCC patients
with PVTTP. However, some patients die in the short term after TACE, and patients
who have expected postoperative survival times of less than 3 mo may not be suitable
for TACE.

At present, the factors affecting the short-term (3 mo) and long-term (12 mo)
prognosis of HCC patients with PVTT treated with TACE are still unclear. We aimed
to identify the preoperative factors related to the short-term and long-term prognosis
by comparing the preoperative clinical data of patients who died in the short-term (< 3
mo) with those who survived into the long-term (> 12 mo) after TACE. The area under
the curve (AUC) was utilized to assess the predictability of the factors related to short-
term and long-term survival to provide some help for doctors when screening HCC
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patients with PVTT to identify those who can benefit from TACE.

MATERIALS AND METHODS

Patient

We enrolled a total of 181 HCC patients with PVTT who received TACE in the Second
Affiliated Hospital of Chongqing Medical University from January 2015 to July 2019.
The inclusion criteria were as follows: (1) Histopathology confirmed as HCC or
clinically diagnosed as HCC; (2) Abdominal color Doppler ultrasound, digital
subtraction angiography, contrast-enhanced computerized tomography, or magnetic
resonance imaging showed signs of PVTT; (3) No treatment, such as surgery,
radiotherapy, chemotherapy, liver transplantation, targeted, or biological therapy, was
administered before and after TACE; (4) Age > 18 years; and (5) Complete clinical data
were available. Patients with other malignancies or severe heart and lung diseases
were eliminated. The follow-up endpoint was July 2020 or the date of death,
whichever came first. The follow-up was conducted by telephoning or outpatient
visits. During our follow-up, 14 patients received other treatments, such as targeted
therapy and High Intensity Focused Ultrasound, and one patient was diagnosed with
and treated for a hematologic malignancy. Twenty-six patients were lost to follow-up.
The above patients were not included in the study. The study complied with the
ethical guidelines of the Declaration of Helsinki in 1964 and passed the review of the
Review Committee of the Second Affiliated Hospital of Chongqing Medical
University.

Data collection

We collected the basic data of the patients, including sex, age, cause of hepatitis,
ascites, hepatoportal arteriovenous fistula, liver cirrhosis, cavernous transformation of
the portal vein, Child-Pugh grade, the model for end-stage liver disease score, the
Eastern Cooperative Oncology Group score, and albumin-bilirubin grade (ALBI
grade). The biochemical parameters included the following indicators: Prealbumin,
serum albumin (ALB), total bilirubin, alanine aminotransferase (ALT), aspartate
aminotransferase (AST), alpha-fetoprotein, activated partial thromboplastin time,
prothrombin time, international normalized ratio, hemoglobin, platelet count, white
blood cell count, serum cholinesterase, and gamma-glutamyl transpeptidase. The
characteristics of the tumors included the number and size of tumors, the type of
PVTT, gross pathological type, invasion of the left and right liver lobes and inferior
vena cava tumor thrombus. Cheng’s classification of PVTT was applied®. The formula
for calculating the ALBI score was as follows: ALBI = log10 bilirubin x 0.66 + albumin
x (-0.085)". Gross pathological types of liver cancer included the massive block type,
the nodular type, and the diffuse type. The clinical diagnostic criteria for patients with
HCC are in line with the European Society for Medical Oncology Clinical Practice
Guidelines!".

TACE procedure

The puncture of the artery used Seldinger technology. The right femoral artery was
often selected. The catheter was delivered to the celiac trunk and the common hepatic
artery, and arteriography was performed to identify the tumor's nutrient artery. The
catheter was sent into the tumor-feeding artery and injected with chemotherapy drugs.
Chemoembolization drugs commonly included lipiodol, polyvinyl alcohol particles,
cisplatin, bleomycin, gelatin sponge particles, etc.

Statistical analysis

The mean + SD or median were used to express the continuous variables. Categorical
variables are presented as n (%). Two groups of data were compared using
independent-samples f tests, Mann-Whitney U tests, y* tests or Fisher's exact tests. The
statistically significant indicators in the univariate analysis (P < 0.05) were selected in
multivariate analysis in the study. The independent predictors for survival were
determined by logistic regression analysis. The predictive ability of the independent
predictors for short-term survival was assessed by the AUC. The cutoff value was
calculated by the receiver operating characteristic (ROC) curves. The Kaplan-Meier
method was used to plot the survival curves. SPSS 25.0 software (Armonk, NY, United
States) was used to perform all statistical analyses. When P < 0.05, the statistical results
were considered significant.
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RESULTS

Patient basic characteristics

A total of 181 HCC patients with PVTT who underwent TACE were enrolled in our
study. Their baseline data are shown in Table 1. The average age of the patients was
52.16 £ 9.73 years. The 3 mo, 6 mo, and 12 mo survival rates were 68.5%, 38.7%, and
15.5%, respectively. In our study, 159 patients (87.8%) were men and 22 patients
(12.2%) were women, hepatitis B patients accounted for 90.1%, and 133 (73.5%)
patients had a background of cirrhosis. According to the type of PVTT, 29 (16%)
patients, 77 (42.5%) patients, 68 (37.6%) patients, and 7 (3.9%) patients were classified
as having type I, I, IIl and IV PVTT, respectively. For the Child-Pugh grade, 123 (68%)
had grade A, 55 (30.4%) had grade B, and 3 (1.6%) had grade C. Patients with greater
than or equal to 3 lesions accounted for 48.1%. The median survival time was 4.8 mo.

Short-term survival outcome

Of the 181 patients, 56 patients died within 3 mo after interventional therapy, and 125
patients survived. The clinical data of patients who died and survived within 3 mo
after treatment were compared. The results of the univariate analysis are shown in
Table 2. Multivariate analysis showed that total bilirubin [odds ratio (OR): 1.027, 95%
confidence interval (CI): 1-1.054 P = 0.046), sex (OR: 2.832, 95%CI: 1.025-7.828, P =
0.045] and AST (OR: 1.014, 95%CI: 1.006-1.021, P < 0.01) were significant independent
predictors of short-term survival (Table 3).

The AUC was used to evaluate the predictive ability of these indicators for short-
term survival. AST (AUC: 0.763, 95%CI: 0.686-0.841) had the best predictive ability,
followed by total bilirubin (AUC: 0.707, 95%CI: 0.627-0.788), while sex (AUC: 0.554,
95%ClI: 0.461-0.648) had the worst predictive ability (Figure 1).

The cutoff values of the above indicators were calculated by using ROC curves, and
the 3-mo cumulative survival rates of patients with AST <87 U/L and AST 287 U/L
were 84.6% and 40.6% (Figure 2A), respectively. The difference was significant (P <
0.001). The 3-mo cumulative survival rates of the patients with total bilirubin < 16.15
pmol/L and bilirubin > 16.15 pmol/L were 86.9% and 53.6% (Figure 2B), respectively,
and the difference was statistically significant (P < 0.001). The 3-mo cumulative
survival rates of men and women were 71.1% and 50% (Figure 2C), respectively. The
discrepancy was statistically significant (P = 0.019).

Long-term survival outcome

Of the 181 patients, 150 died within 12 mo after interventional therapy, and 31
survived. Univariate analysis showed that the number of tumors, invasion of the left
and right liver lobes, pathological type, platelet count, and gamma-glutamyl
transpeptidase were correlated with the long-term survival of patients (Table 4), and
logistic regression analysis showed that the number of lesions and pathological type
were independent predictors of long-term survival (Table 3). The long-term survival
outcome was significantly better in patients with a single lesion than in those with >
three lesions (OR: 5.809, 95%CI: 1.563-21.594, P = 0.009). Patients with massive block
HCC had a worse long-term survival than patients with nodular and diffuse HCC
(OR:0.197, 95%ClI: 0.075-0.521, P = 0.001).

We used ROC curves to evaluate the predictability of the number of tumors and
pathology for long-term survival. Number of tumors (AUC: 0.665, 95%CI: 0.568-0.763)
had the best predictive ability, followed by gross pathology (AUC: 0.620, 95%CI: 0.510-
0.730) (Figure 3).

DISCUSSION

In this paper, we found that sex, AST, and total bilirubin were independent influential
factors for short-term survival. The incidence and mortality of HCC in men were
higher than in women!"l. This was different from the conclusion in our article. The
main reason was the imbalance of gender ratio in the article. The AUC of sex was not
high (AUC: 0.554, 95%CI: 0.461-0.648, P > 0.05), which showed that although sex was
an independent factor influencing short-term prognosis, its predictability was not well.

Total bilirubin was a biochemical indicator of liver metabolic function. Carr ef all'’
believed that high levels of serum bilirubin can increase the risk of death in HCC
patients with PVTT. In our study, it was also found that elevated bilirubin levels were
associated with poor short-term survival in HCC patients with PVTT who underwent
TACE. According to the AUC of bilirubin, we thought that this indicator had good
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Table 1 Characteristic of the 181 patients

Parameters Patients, n =181
Age in yr 5216 +9.73
Sex, men/women 159/22
Cause of liver disease, hepatitis B/C/B and C/others 163/3/1/14
Tumor size, <5cm/25 cm, <10 cm/2 10 cm 39/86/56
Number of tumors, 1/2/23 82/12/87
Liver cirrhosis, no/yes 48/133
Ascites, no/small/moderate-massive 91/70/20
CTPV, no/yes 158/23
Invade left and right liver lobes, no/yes 119/62
Type of gross pathology, massive/nodular/diffuse 112/59/10
PVTT type, I/11/111/IV 29/77/68/7
Inferior vena cava tumor thrombus, no/yes 171/10
Arteriovenous fistula, no/yes 125/56

Total bilirubin, pmol/L
Prealbumin, mg/L
Albumin, g/L
Hemoglobin, g/L
WBC, 10°/L

PLT, 10°/L

INR

PT, S

APTT, S

ALT,U/L

AST,U/L

GGT, U/L
Cholinesterase, kU/L
Creatinine, pmol/L
AFP, ng/L

Child-Pugh grade, A/B/C
ECOG score, 0/1/2/3
ALBI grade, 1/2/3
MELD score

Overall survival time, mo

17.1 (12.3-24.7)
110 (79-147)
37+48

127 (115-142)

5.1 (3.925-6.505)
116 (81- 179.5)
1.12 (1.055-1.205)
14.3 (13.7-15.25)
39.5 (37-42.8)

46 (31-71.5)

65 (46-109.5)

211 (124.5-352.5)
4.5 (3.065-5.78)
68 (57.7-78.1)
1210 (82.905-1210)
123/55/3
8/142/29/2
56/120/5

7.67 (6.08-9.54)

4.8 (2.5-8.85)

AFP: Alpha fetoprotein; ALBI: Albumin-bilirubin; ALT: Alanine aminotransferase; APTT: Activated partial thromboplastin time; AST: Aspartate
aminotransferase; CTPV: Cavernous transformation of the portal vein; ECOG: Eastern Cooperative Oncology Group; GGT: Gamma-glutamyl

transpeptidase; INR: International normalized ratio, MELD: Model of end-stage liver disease; PLT: Platelets; PVTT: Portal vein tumor thrombosis; WBC:

White blood cell.

JBaishideng®

predictive power. When total bilirubin was greater than 16.15 pmol/L, the patients’
mortality within 3 mo after TACE was significantly increased. This suggested that for
patients with preoperative total bilirubin greater than 16.15 pmol/L, the treatment of
lowering the bilirubin level may be beneficial in reducing the short-term postoperative

mortality.

AST level is elevated in patients with liver disease, reflecting the degree of liver
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Parameters Survivors, n =125 Non-survivors, n = 56 P value
Agein yr 52.56 + 9.966 51.27 £9.212 0.18
Sex, men/women 114/11 45/11 0.04
Cause of liver disease, hepatitis B/C/B and 113/1/0/11 50/2/1/3 0.157
C/others

Tumor size, <5 cm/25 cm, <10 cm/210 cm 29/57/39 10/29/17 0.659
Number of tumors, 1/2/23 62/10/53 20/2/34 0.06
Liver cirrhosis, no/yes 36/89 12/44 0.299
Ascites, no/small/moderate-massive 68/47/10 23/23/10 0.087
CTPV, no/yes 110/15 48/8 0.67
Invade left and right liver lobes, no/yes 85/40 34/22 0.34
Type of gross pathology, massive / nodularand  78/47 34/22 0.829
diffuse

PVTT type, I/11/111/IV 24/52/44/5 5/25/24/2 0.354
Inferior vena cava tumor thrombus, no/yes 119/6 52/4 0.775
Arteriovenous fistula, no/yes 89/36 36/20 0.352
Total bilirubin, pmol/L 15 (11.15-21.75) 22.25 (17.175-32) <0.01
Prealbumin, mg/L 119 (87-159.5) 91.5 (67.25-120.5) <0.01
Albumin, g/L 36.407 +4.749 37.205 +4.853 0.758
Hemoglobin, g/L 127 (115-142) 127 (113.25-143) 0.89
WBC, 10°/L 5.06 (4.06-6.27) 5.09 (3.61-6.72) 0.87
PLT, 10°/L 119.00 (86.00-180.50) 111.00 (69.25-178.25) 0.15
INR 1.11 (1.06-1.19) 1.12 (1.05-1.26) 0.33
1P, § 14.20 (13.70-15.20) 14.35 (13.70-15.78) 0.38
APTT, S 39.60 (37.25-42.80) 39.35 (36.32-42.85) 0.47
ALT,U/L 41.00 (29.50-62.00) 58.00 (41.25-85.75) <0.01
AST,U/L 56.00 (41.00-81.00) 109.00 (72.00-161.75) <0.01
GGT, U/L 188.00 (109.00-300.50) 256.00 (186.00-415.25) <0.01
Cholinesterase, kU/L 4.88 (3.44-5.84) 3.89 (2.69-5.4675) 0.02
Creatinine, pmol/L 68.60 (58.20-77.25) 66.95 (54.98-79.60) 0.63
AFP, ug/L 1210 (47.86-1210) 1210 (270-1210) 0.34
Child-Pugh grade, A/B/C 94/30/1 29/25/2 <0.01
ECOG score, 0/1/2/3 8/102/14/1 0/40/15/1 0.016
ALBI grade, 1/2/3 43/79/9 13/41/2 0.31
MELD score 7.53 (5.88-9.02) 9.10 (7.08-11.19) <0.01

AFP: Alpha fetoprotein; ALBI: Albumin-bilirubin; ALT: Alanine aminotransferase; APTT: Activated partial thromboplastin time; AST: Aspartate
aminotransferase; CTPV: Cavernous transformation of the portal vein; ECOG: Eastern Cooperative Oncology Group; GGT: Gamma-glutamyl

transpeptidase; INR: International normalized ratio, MELD: Model of end-stage liver disease; PLT: Platelets; PVTT: Portal vein tumor thrombosis; WBC:

White blood cell.

damage. In this study, AST was found to be closely related to short-term survival
after TACE, while ALT was not found to be associated with short-term survival after
interventional treatment.

Xie et al'! suggested that the total cause mortality rate, liver disease mortality and
liver cancer mortality rate of those with elevated AST were higher than those of the
correspondingly elevated ALT patients. This may mean that patients with
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Table 3 Multivariate analysis of short-term and long-term survival

Short-term survival Long-term survival

Variables
OR (95%Cl) P value OR (95%Cl) Pvalue
Total bilirubin, pmol/L 1.027 (1-1.054) 0.046
AST, U/L 1.014 (1.006-1.021) P <0.01
Sex
Men 1
Women 2.832 (1.025-7.828) 0.045
Type of gross pathology
Massive 1
Nodular and diffuse 0.197 (0.075-0.521) 0.001
Number of tumors
1 1
2 1.365 (0.283-6.581) 0.698
3 5.809 (1.563-21.594) 0.009

AST: Aspartate aminotransferase; CI: Confidence interval; OR: Odds ratio.
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preoperative high levels of AST do not obtain good short-term survival from TACE.
When AST > 87 U/L, the 3-mo mortality rate after TACE increased significantly, which
indicated that correcting high levels of AST before TACE may be an effective measure
to reduce short-term mortality.

In long-term survival analysis, we found that patients with only one lesion had
better long-term survival than those with > three lesions. Liu et al"”! obtained the same
conclusion. Second, patients with massive block liver cancer had a worse long-term
outcome than patients with nodular and diffuse liver cancer. This study used the gross
pathological type of liver cancer because some patients were clinically diagnosed with
liver cancer, and it was not possible to obtain liver tissue biopsy results. The gross
pathological type could be judged by imaging, and its clinical applicability was better.
However, in this research, the sample size of patients with the diffuse type of liver
cancer was small, and this conclusion may need to be further validated in a larger
sample size.

In addition, most patients had a background of viral hepatitis in the study, which
was different from some areas. This may limit the application of our findings in
regions where the cause of liver cancer was non-viral hepatitis. Therefore, research in
other countries or regions may be needed to make up for the shortcoming of our
study. Because patients with viral hepatitis accounted for the majority, model for end-
stage liver disease scores in our study were higher than those of patients whose cause
of liver cancer was alcohol or cholestasis.

The following limitations existed in this study. First, this study was a single-center,
retrospective study, and it was difficult to avoid selection bias. Second, perhaps
because of the small sample size, AUC value was not high, but the AUC value was still
statistically significant. The larger and multicenter studies are needed to validate
further the results in the future.

CONCLUSION

In summary, sex, AST, and total bilirubin were associated with the short-term survival
outcomes in HCC patients with PVTT who underwent TACE. According to the AUC,
AST was the best predictor of short-term survival, followed by total bilirubin. Multiple
tumor lesions and massive block types of liver cancer were closely related to long-term
adverse survival outcomes in HCC patients with PVTT who underwent TACE. In the
future, multi-center, prospective and large sample studies are needed to verify these
results.
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Table 4 Univariate analysis of survivors vs non-survivors at 12 mo after transarterial chemoembolization
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Parameters Survivors, n =31 Non-survivors, n =150 P value
Agein yr 54.770 £10.724 51.800 + 9.400 0.225
Sex, men/women 28/3 131/19 0.871
Cause of liver disease, hepatitis B/C/B and 30/0/0/1 133/3/1/13 0.751
C/others

Tumor size, <5 cm/25 cm, <10 cm/210 cm 11/14/6 28/72/50 0.081
Number of tumors, 1/2/23 21/4/6 61/8/81 0.002
Liver cirrhosis, no/yes 4/27 44/106 0.059
Ascites, no/small/moderate-massive 16/11/4 75/59/16 0.892
CTPV, no/yes 26/5 132/18 0.74
Invade left and right liver lobes, no/yes 26/5 93/57 0.019
Type of gross pathology, massive/nodular and 13/18 99/51 0.012
diffuse

PVTT type, I/11, III/IV 7/10/11/3 22/67/57/4 0.155
Inferior vena cava tumor thrombus, no/yes 30/1 141/9 0.854
Arteriovenous fistula, no/yes 21/10 104/46 0.861
Total bilirubin, pmol/L 19.550 (11.200-33.400) 16.600 (12.900-24.000) 0.436
Prealbumin, mg/L 124.500 (86.750-160.500) 105.000 (78.000-142.000) 0.163
Albumin, g/L 37.047 £5.635 36.813 +4.622 0.669
Hemoglobin, g/L 132.500 (117.500-146.500) 125.000 (115.000-142.000) 0.316
WBC, 10°/L 4.565 (3.398-5.850) 5.100 (4.050-6.610) 0.284
PLT, 10°/L 89.000 (63.250-126.000) 119.000 (87.000-182.000) 0.046
INR 1.120 (1.070-1.253) 1.110 (1.050-1.200) 0.281
1P, § 14.400 (13.850-15.875) 14.300 (13.700-15.200) 0.266
APTT, S 39.200 (36.450-42.075) 39.700 (37.100-42.900) 0.541
ALT,U/L 46.500 (38.500-72.000) 45.000 (30.000-72.000) 0.770
AST,U/L 56.500 (41.750-83.750) 71.000 (46.000-115.000) 0.108
GGT, U/L 177.500 (72.250-265.250) 216.000 (132.000-356.000) 0.036
Cholinesterase, kU/L 4.25 (2.775-5.905) 4.51 (3.08-5.79) 0.945
Creatinine, pmol/L 71.300 (61.475-79.500) 67.600 (57.400-78.100) 0.220
AFP, ug/L 568 (15.13~1210) 1210 (97.335-1210) 0.188
Child-Pugh grade, A/B/C 19/11/1 104/44/2 0.373
ECOG score, 0/1/2/3 4/24/3/0 4/118/26/2 0.086
ALBI grade, 1/2/3 13/16/2 43/104/3 0.09
MELD score 7.130 (5.548-9.315) 7.860 (6.070-9.790) 0.348

AFP: Alpha fetoprotein; ALBI: Albumin-bilirubin; ALT: Alanine aminotransferase; APTT: Activated partial thromboplastin time; AST: Aspartate
aminotransferase; CTPV: Cavernous transformation of the portal vein; ECOG: Eastern Cooperative Oncology Group; GGT: Gamma-glutamyl

transpeptidase; INR: International normalized ratio; MELD: Model of end-stage liver disease; PLT: Platelets; PVTT Portal vein tumor thrombosis; WBC:

White blood cell.
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Figure 1 Comparisons of the area under the receiver operating characteristics curves for short-term survival among aspartate
aminotransferase, total bilirubin, and sex. AST: Aspartate aminotransferase; AUC: Area under curve; Cl: Confidence interval.

A

=+ AST = 87 U/L
~ AST < 87 U/L

100
L
©
©
2
c
@
£ 50
2
5
5 P < 0.001
0 T T
0 1 2 3
Patients at risk: Time after TACE (mo)
AST =87U/L 64 56 43 26
AST <87U/L 117 115 105 99
100
o]
©
©
2
1=
3 50
£
2
£
2 P < 0.001
[
0 T T
0 1 2 3
Patients at risk: Time after TACE (mo)
Total bilirubin < 16.15 umol/L 84 83 78 73
89 72 52

Total bilirubin = 16.15 umol/L 97

c = Men
Women
100
. K‘\I\
[
s
<
a 50
E
2
£
2 P =0.019
(%2}
0 T T
0 1 2 3
Patients at risk: Time after TACE (mo)
Men 159 151 135 114
Women 22 20 13 11

= Total bilirubin = 16.15 umol/L
Total bilirubin < 16.15 pumol/L

Figure 2 Cutoff values of the indicators were calculated by using receiver operating characteristic curves. A: The 3-mo survival rate curve
based on the stratification of aspartate aminotransferase; B: The 3-mo survival rate curve based on the stratification of bilirubin; C: The 3-mo survival rate curve
based on the sex. AST: Aspartate aminotransferase; TACE: Transarterial chemoembolization.
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Figure 3 Comparisons of the area under the receiver operating characteristics curves for long-term survival between pathology and
number of tumors. AUC: Area under curve; Cl: Confidence interval.
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ARTICLE HIGHLIGHTS

Research background

Hepatocellular carcinoma (HCC) patients with portal vein tumor thrombosis (PVTT)
have poor prognosis. Transarterial chemoembolization (TACE) is an effective
treatment for HCC patients with PVTT. The factors affecting the short-term and long-
term prognosis of HCC patients with PVTT receiving TACE are still unclear.

Research motivation
The main aim of this study was to clarify the predictors correlated with the short-term
and long-term survival of HCC patients with PVTT who underwent TACE.

Research objectives
We can provide some guidance to clinicians for selecting suitable patients for TACE by
analyzing preoperative indicators.

Research methods

A total of 181 HCC patients with PVTT who underwent TACE were enrolled in this
retrospective study. We explored the short-term and long-term prognostic factors by
comparing the preoperative indicators of patients who died and survived within 3 mo
and 12 mo after TACE. Multivariate analyses were conducted using logistic regression.
The area under the receiver operating characteristic curve was used to evaluate the
predictive ability of the factors related to the short-term and long-term prognosis.

Research results

Total bilirubin, sex, and aspartate aminotransferase (AST) were closely linked to short-
term survival. When AST = 87 U/L and total bilirubin = 16.15 umol/L, the 3-mo
survival rate after TACE was reduced significantly. In long-term survival analysis, we
found that patients with only one lesion had better long-term survival than those with
> three lesions. Patients with massive block liver cancer had a worse long-term
outcome than patients with nodular and diffuse liver cancer.

Research conclusions

Sex, AST, and total bilirubin were associated with short-term survival outcomes in
HCC patients with PVTT who underwent TACE. According to the area under the
curve, AST was the best predictor of short-term survival, followed by total bilirubin.
Multiple tumor lesions and massive block types of liver cancer were closely related to
long-term adverse survival outcomes in HCC patients with PVTT who underwent
TACE.

Research perspectives
Larger and multicenter studies are needed to validate further the results in the future.
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