Clinical Cases

Baishideng Publishing Group Inc



g é) World Journal of
Clinical Cases

Contents Thrice Monthly Volume 9 Number 18 June 26, 2021

OPINION REVIEW
4460  Surgery for pancreatic tumors in the midst of COVID-19 pandemic

Kato H, Asano Y, Arakawa S, Ito M, Kawabe N, Shimura M, Hayashi C, Ochi T, Yasuoka H, Higashiguchi T, Kondo Y,
Nagata H, Horiguchi A

REVIEW
4467  Roles of exosomes in diagnosis and treatment of colorectal cancer

Umwali Y, Yue CB, Gabriel ANA, Zhang Y, Zhang X

MINIREVIEWS
4480 Dynamics of host immune responses to SARS-CoV-2

Taherkhani R, Taherkhani S, Farshadpour F

4491  Current treatment for hepatitis C virus/human immunodeficiency virus coinfection in adults

Laiwatthanapaisan R, Sirinawasatien A

4500  Anti-tumor effect of statin on pancreatic adenocarcinoma: From concept to precision medicine

Huang CT, Liang YJ

4506 Roles of vitamin A in the regulation of fatty acid synthesis

Yang FC, Xu F, Wang TN, Chen GX

ORIGINAL ARTICLE

Basic Study

4520  Identification of the circRNA-miRNA-mRNA regulatory network and its prognostic effect in colorectal
cancer

Yin TF, Zhao DY, Zhou YC, Wang QQ, Yao SK

4542  Tetramethylpyrazine inhibits proliferation of colon cancer cells in vitro

Li H, Hou YX, Yang Y, He QQ, Gao TH, Zhao XF, Huo ZB, Chen SB, Liu DX

Case Control Study

4553  Significance of highly phosphorylated insulin-like growth factor binding protein-1 and cervical length for
prediction of preterm delivery in twin pregnancies

Lan RH, Song J, Gong HM, Yang Y, Yang H, Zheng LM

WJCC | https://www.wjgnet.com I June 26,2021 | Volume9 | Issuel8 |

Jaishideng®



JBaishideng®

World Journal of Clinical Cases
Contents
Thrice Monthly Volume 9 Number 18 June 26, 2021
Retrospective Cohort Study
4559  Expected outcomes and patients’ selection before chemoembolization —“Six-and-Twelve or Pre-TACE-
Predict” scores may help clinicians: Real-life French cohorts results
Adhoute X, Larrey E, Anty R, Chevallier P, Penaranda G, Tran A, Bronowicki JP, Raoul JL, Castellani P, Perrier H, Bayle
O, Monnet O, Pol B, Bourliere M
Retrospective Study
4573  Application of intelligent algorithms in Down syndrome screening during second trimester pregnancy
Zhang HG, Jiang YT, Dai SD, Li L, Hu XN, Liu RZ
4585  Evaluation of a five-gene signature associated with stromal infiltration for diffuse large B-cell lymphoma
Nan YY, Zhang WJ, Huang DH, Li QY, Shi Y, Yang T, Liang XP, Xiao CY, Guo BL, Xiang Y
4599  Efficacy of combination of localized closure, ethacridine lactate dressing, and phototherapy in treatment of
severe extravasation injuries: A case series
Lu YX, Wu Y, Liang PF, Wu RC, Tian LY, Mo HY
4607  Observation and measurement of applied anatomical features for thoracic intervertebral foramen puncture
on computed tomography images
Wang R, Sun WW, Han Y, Fan XX, Pan XQ, Wang SC, Lu LJ
4617  Histological transformation of non-small cell lung cancer: Clinical analysis of nine cases
Jin CB, Yang L
4627  Diagnostic value of amygdala volume on structural magnetic resonance imaging in Alzheimer’s disease
Wang DW, Ding SL, Bian XL, Zhou SY, Yang H, Wang P
4637  Comparison of ocular axis and corneal diameter between entropion and non-entropion eyes in children
with congenital glaucoma
Wang Y, Hou ZJ, Wang HZ, Hu M, Li YX, Zhang Z
Observational Study
4644  Risk factors for postoperative delayed gastric emptying in ovarian cancer treated with cytoreductive
surgery and hyperthermic intraperitoneal chemotherapy
Cui GX, Wang ZJ, Zhao J, Gong P, Zhao SH, Wang XX, Bai WP, Li Y
4654 Clinical characteristics, gastrointestinal manifestations and outcomes of COVID-19 patients in Iran; does
the location matters?
Mokarram P, Dalivand MM, Pizuorno A, Aligolighasemabadi F, Sadeghdoust M, Sadeghdoust E, Aduli F, Oskrochi G, Brim
H, Ashktorab H
4668  AWGS2019 vs EWGSOP2 for diagnosing sarcopenia to predict long-term prognosis in Chinese patients
with gastric cancer after radical gastrectomy
Wu WY, Dong JJ, Huang XC, Chen ZJ, Chen XL, Dong QT, Bai YY
WJCC | https://www.wjgnet.com I June 26,2021 | Volume9 | Issuel8 |



World Journal of Clinical Cases
Contents
Thrice Monthly Volume 9 Number 18 June 26, 2021
Prospective Study
4681  Clinical outcomes and 5-year follow-up results of keratosis pilaris treated by a high concentration of
glycolic acid
Tian Y, Li XX, Zhang JJ, Yun Q, Zhang S, Yu JY, Feng XJ, Xia AT, Kang Y, Huang F, Wan F
Randomized Controlled Trial
4690  Tenofovir disoproxil fumarate in Chinese chronic hepatitis B patients: Results of a multicenter, double-
blind, double-dummy, clinical trial at 96 weeks
Chen XF, Fan YN, Si CW, Yu YY, Shang J, Yu ZJ, Mao Q, Xie Q, Zhao W, Li J, Gao ZL, Wu SM, Tang H, Cheng J, Chen XY,
Zhang WH, Wang H, Xu ZN, Wang L, Dai J, Xu JH
SYSTEMATIC REVIEWS
4700  Mesenteric ischemia in COVID-19 patients: A review of current literature
Kerawala AA, Das B, Solangi A
4709  Role of theories in school-based diabetes care interventions: A critical review
An RP, Li DY, Xiang XL
CASE REPORT
4721  Alport syndrome combined with lupus nephritis in a Chinese family: A case report
Liu HF, Li Q, Peng YO
4728  Botulinum toxin injection for Cockayne syndrome with muscle spasticity over bilateral lower limbs: A case
report
Hsu LC, Chiang PY, Lin WP, Guo YH, Hsieh PC, Kuan TS, Lien WC, Lin YC
4734  Meigs’ syndrome caused by granulosa cell tumor accompanied with intrathoracic lesions: A case report
Wu XJ, Xia HB, Jia BL, Yan GW, Luo W, Zhao Y, Luo XB
4741  Primary mesonephric adenocarcinoma of the fallopian tube: A case report
Xie C, Shen YM, Chen QH, Bian C
4748  Pancreas-preserving duodenectomy for treatment of a duodenal papillary tumor: A case report
Wu B, Chen SY, Li Y, He Y, Wang XX, Yang XJ
4754  Pheochromocytoma with abdominal aortic aneurysm presenting as recurrent dyspnea, hemoptysis, and
hypotension: A case report
Zhao HY, Zhao YZ, Jia YM, Mei X, Guo SB
4760  Minimally invasive removal of a deep-positioned cannulated screw from the femoral neck: A case report
Yang ZH, Hou F'S, Yin YS, Zhao L, Liang X
4765  Splenic Kaposi's sarcoma in a human immunodeficiency virus-negative patient: A case report
Zhao CJ, Ma GZ, Wang YJ, Wang JH
Bishidenge WVJCC | https://www.wjgnet.com 111 June?26,2021 | Volume9 | Issue18 |



World Journal of Clinical Cases
Contents
Thrice Monthly Volume 9 Number 18 June 26, 2021

4772  Neonatal syringocystadenoma papilliferum: A case report

Jiang HJ, Zhang Z, Zhang L, Pu YJ, Zhou N, Shu H

4778  Disappeared intralenticular foreign body: A case report
Xue C, Chen Y, Gao YL, Zhang N, Wang Y

4783  Femoral neck stress fractures after trampoline exercise: A case report

Nam DC, Hwang SC, Lee EC, Song MG, Yoo JI

4789  Collision carcinoma of the rectum involving neuroendocrine carcinoma and adenocarcinoma: A case
report

Zhao X, Zhang G, Li CH

4797  Therapeutic effect of autologous concentrated growth factor on lower-extremity chronic refractory
wounds: A case report

Liu P, Liu Y, Ke CN, Li WS, Liu YM, Xu S

4803  Cutaneous myiasis with eosinophilic pleural effusion: A case report

Fan T, Zhang Y, Lv Y, Chang J, Bauer BA, Yang J, Wang CW

4810  Severe hematuria due to vesical varices in a patient with portal hypertension: A case report

Wei ZJ, Zhu X, Yu HT, Liang ZJ, Gou X, Chen Y

4817  Rare coexistence of multiple manifestations secondary to thalamic hemorrhage: A case report

Yu QW, Ye TF, Qian WJ

4823  Anderson-Fabry disease presenting with atrial fibrillation as earlier sign in a young patient: A case report

Kim H, Kang MG, Park HW, Park JR, Hwang JY, Kim K

4829  Long-term response to avelumab and management of oligoprogression in Merkel cell carcinoma: A case
report

Ledo I, Marinho J, Costa T

4837  Central pontine myelinolysis mimicking glioma in diabetes: A case report

Shi XY, Cai MT, Shen H, Zhang JX

4844  Microscopic transduodenal excision of an ampullary adenoma: A case report and review of the literature
Zheng X, Sun QJ, Zhou B, Jin M, Yan S

4852  Growth hormone cocktail improves hepatopulmonary syndrome secondary to hypopituitarism: A case
report
Ji W, Nie M, Mao JF, Zhang HB, Wang X, Wu XY

4859  Low symptomatic COVID-19 in an elderly patient with follicular lymphoma treated with rituximab-based
immunotherapy: A case report

Lacki S, Wyzgolik K, Nicze M, Georgiew-Nadziakiewicz S, Chudek J, Wdowiak K

Guieidenge WICC | https://www.wjgnet.com X June 26,2021 | Volume9 | Issuel8 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 9 Number 18 June 26, 2021

4866  Adult rhabdomyosarcoma originating in the temporal muscle, invading the skull and meninges: A case
report

Wang GH, Shen HP, Chu ZM, Shen J

4873  Listeria monocytogenes bacteremia in a centenarian and pathogen traceability: A case report

Zhang ZY, Zhang XA, Chen Q, Wang JY, Li Y, Wei ZY, Wang ZC

Bishidenge WVJCC | https://www.wjgnet.com X June?26,2021 | Volume9 | Issue18 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 9 Number 18 June 26, 2021

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Shingo Tsujinaka, MD, PhD, Assistant Professor, Senior
Lecturer, Surgeon, Department of Surgery, Saitama Medical Center, Jichi Medical University, Saitama 330-8503,
Japan. tsujinakas@omiya.jichi.ac.jp

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World | Clin Cases) is to provide scholars and readers from
various fields of clinical medicine with a platform to publish high-quality clinical research articles and
communicate their research findings online.

WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now indexed in Science Citation Index Expanded (also known as SciSearch®), Journal Citation
Reports/Science Edition, Scopus, PubMed, and PubMed Central. The 2020 Edition of Journal Citation Reports®
cites the 2019 impact factor (IF) for WJCC as 1.013; IF without journal self cites: 0.991; Ranking: 120 among 165
journals in medicine, general and internal; and Quartile category: Q3. The WJCC's CiteScore for 2019 is 0.3 and
Scopus CiteScore rank 2019: General Medicine is 394/529.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: J/-Hong Lin; Production Department Director: Xiang Ii; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https:/ /www.wijgnet.com/bpg/getinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS
ISSN 2307-8960 (online) https:/ /www.wjgnet.com/bpg/Gerlnfo/287
LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
April 16, 2013 https:/ /www.wijgnet.com/bpg/gerinfo/240
FREQUENCY PUBLICATION ETHICS

Thrice Monthly https://www.wjgnet.com/bpg/Gerlnfo/288
EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Dennis A Bloomfield, Sandro Vento, Bao-Gan Peng https:/ /www.wijgnet.com/bpg/gerinfo/208
EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https:/ /www.wjgnet.com/2307-8960/ editorialboard.htm https:/ /www.wjgnet.com/bpg/gerinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
June 26, 2021 https:/ /www.wignet.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@wijgnet.com https://www.wjgnet.com

JBaishideng®

WJCC | https://www.wjgnet.com XI June?26,2021 | Volume9 | Issue18 |


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
https://www.wjgnet.com/2307-8960/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

7|0\

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

DOI: 10.12998 / wjcc.v9.118.4559

World Journal of
Clinical Cases

World | Clin Cases 2021 June 26; 9(18): 4559-4572

ISSN 2307-8960 (online)

Retrospective Cohort Study

ORIGINAL ARTICLE

Expected outcomes and patients’ selection before
chemoembolization—“Six-and-Twelve or Pre-TACE-Predict” scores
may help clinicians: Real-life French cohorts results

Xavier Adhoute, Edouard Larrey, Rodolphe Anty, Patrick Chevallier, Guillaume Penaranda, Albert Tran, Jean-
Pierre Bronowicki, Jean-Luc Raoul, Paul Castellani, Hervé Perrier, Olivier Bayle, Olivier Monnet, Bernard Pol,

Marc Bourliere

ORCID number: Xavier Adhoute
0000-0001-5977-800X; Edouard
Larrey 0000-0003-0102-3418;
Rodolphe Anty 0000-0002-8053-
1957; Patrick Chevallier 0000-0002-
2229-229X; Guillaume Penaranda
0000-0002-7461-4254; Albert Tran
0000-0003-0003-5361; Jean-Pierre
Bronowicki 0000-0003-1631-500X;
Jean-Luc Raoul 0000-0001-6305-
8953; Paul Castellani 0000-0002-
6662-847X; Hervé Perrier 0000-0003-
2865-4842; Olivier Bayle 0000-0003-
2151-7466; Olivier Monnet 0000-
0003-3086-6342; Bernard Pol 0000-
0003-3594-635X; Marc Bourliere
0000-0001-8976-9200.

Author contributions: Adhoute X,
Larrey E, Tran A, Bourliere M,
Anty R, Castellani P, Perrier H, Pol
B and Bronowicki JP were the
physicians in charge of the
patients; Chevallier P, Monnet O
and Bayle O were the radiologists
who performed endovascular
treatments; Adhoute X, Larrey E,
Bourliere M and Bronowicki JP
collected the data and Penaranda G
proceeded to statistical analysis;
Adhoute X, Bourliere M, Larrey E,
Raoul JL and Anty R wrote the
manuscript.

Institutional review board

Jaishideng®

WJCC | https://www.wjgnet.com

Xavier Adhoute, Paul Castellani, Hervé Perrier, Marc Bourliere, Department of Gastroenterology
and Hepatology, Hopital Saint-Joseph, Marseille 13008, France

Edouard Larrey, Rodolphe Anty, Albert Tran, Department of Gastroenterology and Hepatology,
Hopital Universitaire de I’ Archet, Nice 06000, France

Patrick Chevallier, Department of Radiology, Hopital Universitaire de 1’ Archet, Nice 06000,
France

Guillaume Penaranda, Statistics Department, AlphaBio Laboratory, Marseille 13003, France

Jean-Pierre Bronowicki, Department of Gastroenterology and Hepatology, Centre Hospitalo-
Universitaire de Nancy, Vandoeuvre les Nancy 54511, France

Jean-Luc Raoul, Department of Medical Oncology, Institut de Cancérologie de 1’Ouest, Site de
Nantes, Nantes 44805, France

Olivier Bayle, Olivier Monnet, Department of Radiology, Hopital Saint-Joseph, Marseille 13008,
France

Bernard Pol, Department of Hepatobiliary Surgery, Hopital Saint-Joseph, Marseille 13008,
France

Corresponding author: Xavier Adhoute, Doctor, Department of Gastroenterology and
Hepatology, Hopital Saint-Joseph, 26 Bd de Louvain, Marseille 13008, France.
xvadhoute@gmail.com

Abstract

BACKGROUND

Careful selection of hepatocellular carcinoma (HCC) patients prior to chemoem-
bolization treatment is a daily reality, and is even more necessary with new
available therapeutic options in HCC.

AIM
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To propose two new models to better stratify patients and maximize clinical
benefit: “6 and 12” and “pre/post-TACE-predict” (TACE, transarterial chemoem-
bolization).

METHODS

We evaluated and compared their performance in predicting overall survival with
other systems {Barcelona Clinic Liver Cancer (BCLC), Albumin-Bilirubin (ALBI)
and NIACE [Number of tumoz(s), Infiltrative HCC, alpha-fetoprotein, Child-Pugh
(CP), and performance status]} in two HCC French cohorts of different stages
enrolled between 2010 and 2018.

RESULTS

The cohorts included 324 patients classified as BCLC stages A/B (cohort 1) and
137 patients classified as BCLC stages B/ C (cohort 2). The majority of the patients
had cirrhosis with preserved liver function. “Pre-TACE-predict” and “6 and 12”
models identified three distinct categories of patients exhibiting different
prognosis in cohort 1. However, their prognostic value was no better than the
BCLC system or NIACE score. Liver function based on CP and ALBI grades
significantly impacted patient survival. Conversely, the “post-TACE-predict”
model had a higher predictive value than other models. The stratification ability
as well as predictive performance of these new models in an intermediate/
advanced stage population was less efficient (cohort 2).

CONCLUSION

The newly proposed “Pre-TACE-predict” and “6 and 12” models offer an
interesting stratification into three categories in a recommended TACE
population, as they identify poor candidates, those with partial control and
durable response. The models' contribution was reduced in a population with
advanced stage HCCs.

Key Words: Hepatocellular carcinoma; Transarterial chemoembolization; Pre-TACE-
predict; Six-and-twelve; Barcelona Clinic Liver Cancer; Prognosis

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

Core Tip: Management of hepatocellular carcinoma (HCC) has significantly changed
over the past few years. The introduction of new systemic therapies, including immune
checkpoint inhibitors has improved survival, especially in patients with advanced stage
HCC. Careful selection of patients prior to transarterial chemoembolization (TACE) is
crucial. “Up-to-seven criteria” have been proposed for subclassification of intermediate
stages. More recently, two models (“6 and 12”; “pre-TACE-predict”) have been
developed to improve patient stratification and refine prognosis, overcoming the
limitations of points-based scores. In this retrospective multi-center French study, we
evaluated and compared these two new models to validate their prognostic value and
applicability in clinical current practice.
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4559-4572
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INTRODUCTION

Careful selection of patients with hepatocellular carcinoma (HCC) before performing
transarterial chemoembolization (TACE) treatment remains a daily reality. HCC
therapeutic management in the West is based on the Barcelona Clinic Liver Cancer
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(BCLC) system endorsed by the European Association for the Study of the Liver
(EASL) and the American Association for the Study of Liver Diseases (AASLD)
guidelines[1,2]. However limitations in its ability both to guide this procedure and
more generally to manage intermediate-stage HCCs are recognized[3]. Despite serious
improvements in patient selection, TACE modalities, efficacy [using modified
response evaluation criteria in solid tumors (mRECIST)][4] and discontinuation criteria
[5], this treatment usually fails to achieve sustained control of the disease, despite an
objective response in about 50% of patients[6]. Despite subclassification propositions
for intermediate stages[7,8] using up-to-seven criteria arbitrarily, clinicians have also
continued to promote scores both to refine individual prognosis and guide therapeutic
decisions. “Pre- and post-TACE-predict” models[9] have been developed accordingly,
in consideration of TACE daily practices, based on a very large cohort of non-surgical
HCC patients, some beyond the intermediate stage. Using continuous variables, to
overcome the limitations of points-based scores, and online calculators, it offers a four-
group stratification with survival prediction superior to the Hepatoma Arterial-
embolization Prognostic score[10] and its different versions[11]. The “six-and-twelve”
[12] model is another new score designed to stratify HCC patients recommended for
TACE treatment. Based on simple addition, it defines three distinct prognosis
populations (the sum is < 6; or > 6 but < 12; or > 12), with one over twelve who will not
benefit from TACE treatment. To date, no model has really proved suitable as a
prognostic tool and/or as an aid to the decision-making process. We do not yet have
biomarkers or driver mutations to help us select beyond classic criteria such as tumor
size and number. The scores could be helpful, and their relevance is supported by
emerging treatment options[13] and trials currently underway evaluating the
combination of TACE plus immune checkpoint inhibitors (ICIs). Recently, the
combination of TACE with sorafenib, used as an anti-angiogenic agent before the
procedure, has demonstrated a benefit on progression-free survival (PFS)[14]. A
simple model, which identifies one group that benefits sustainably from TACE
treatment, a second one that benefits only partially by delaying progression and a
third with no benefits, i.e. TACE-refractory patients, could provide valuable guidance
for clinicians. The aims of this study are to assess and compare the prognostic value of
these two recent models with other commonly used systems and to further explore
their suitability in two French cohorts including patients with HCCs of different
stages.

MATERIALS AND METHODS
Study population

This retrospective study was performed on two French cohorts of HCC patients
undergoing conventional (c) TACE treatment. The first cohort was a multicenter
cohort (Marseille, Nancy, cohort 1) with 324 patients displaying comparable BCLC
staging to those in the study by Wang et al[12], and the second cohort was a single-
center cohort (Nice, cohort 2) with 137 patients displaying comparable BCLC staging
to those in the study by Han et al[9]. Patients enrolled were screened from January
2010 to December 2018. HCC diagnosis was either based on imaging according to
EASL[1]/ AASLDI2] criteria, or histology if no cirrhosis or typical imaging of HCC was
found. We selected all treatment-naive patients not curable by resection or ablation,
and those who received TACE for HCC recurrence after curative therapies. We
excluded patients treated by pre-operative TACE (before resection or liver trans-
plantation), those who received TACE in combination with other therapies (ablation or
systemic therapy), those with impaired performance status (PS) > 1 and/or liver
function [Child-Pugh (CP) B 8/9], and those with metastatic disease. Decision of TACE
was adopted in all three centers following a multidisciplinary team discussion.
Candidates selected for this retrospective analysis were therefore: (1) those with
multinodular HCC featuring arterial enhancement, PS 0, CP A or B7 grade; (2) those
with early HCC according to the stage treatment migration concept[1]; and (3) those
with segmental or more peripheral portal venous invasion and/or slight impairment
of PS (PS 1), CP A or B7 grade classified as stage C in the BCLC system. Baseline and
follow-up demographic, clinical, biological and radiological characteristics were
collected prospectively and analyzed retrospectively following a similar process in all
three centers that regularly collaborate in the field of HCC. The local institutional
review board in each center approved the study protocol.
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TACE treatment and follow-up

Treatment procedure: A conventional TACE procedure was applied in each center.
The protocol combined an emulsion of epirubicin (20-50 mg) and iodized oil (3-10 mL),
followed by embolization with absorbable gelatin sponge particles, adjusted to the
tumor volume. Selective embolization of tumor-feeding vessels was performed until
blood flow discontinuation on angiography. This supra-selective approach was
prioritized and systematically applied when a portal venous invasion was present. A
second TACE session was delivered six to eight weeks later in case of partial disease
control. Conversely, treatment was discontinued when clear progression or serious
adverse events occurred. Additional TACE sessions were scheduled "on demand",
following radiological and AFP results every 12 wk. Response to TACE was evaluated,
after each procedure, on dynamic computed tomography (CT) and/or magnetic
resonance imaging, according to the mRECIST[4], based on a measurement of the
tumor's enhanced viable component. Homogeneous and dense-deposited areas of
iodized oil (lipiodol) in the tumor on CT were further considered as criteria related to
tumor response. Similar treatment and follow-up regimes were conducted in all three
centers.

Risk stratification according to scoring/staging systems

Risk stratification based on “pre-TACE-predict”, “6 and 12” and NIACE[15] [Number
of tumor(s), Infiltrative HCC, AFP, CP class, and Eastern Cooperative Oncology Group
(ECOG) PS] scores, Albumin-Bilirubin (ALBI)[16] grade and “post-TACE-predict”
model were calculated (Table 1).

Statistical analysis

Continuous variables are presented as medians (interquartile range) and categorical
data as frequencies (percentage). Overall survival (OS) was the endpoint used.
Survival time was defined as the time interval between HCC diagnosis and death or
time of last follow-up. Proportionality of the subdistribution hazards was assessed
both by inspecting Schoenfeld-type residuals and by testing the correlation of these
residuals with time[17]. OS were compared between staging systems using Kaplan-
Meier estimates and compared using the Log-Rank test for overall comparison, and
the Sidak test adjusted for multiple comparisons. Cox proportional hazards regression
was performed and hazard ratios were retrieved with their 95% confidence interval
(CI). One, two, and three-year predictive accuracies of staging systems were assessed
using the area under receiver operating characteristic curve (AUROC). AUROCs were
compared between staging systems using the Delong approach, having defined Pre-
TACE-Predict and Post-TACE-Predict as references[18]. The Concordance (C)-index
was also assessed and compared to determine the performance of staging systems
across time. The larger the C-index, the more accurate the prognostic prediction was.
C-index values were compared among each staging system using the Delong
approach. All P values were considered significant at a-level = 0.05. All calculations
were performed using the SAS V9.4 statistical software (SAS Institute Inc., Cary, NC,
United States).

RESULTS

A description of patients is provided in Table 2. Both cohorts contained mostly males
(85% and 92% for cohort 1 and cohort 2, respectively). Median age was 68 (62-74) years
in cohort 1 and 67 (57-75) years in cohort 2. All HCC patients with cirrhosis had well-
preserved liver function before first TACE session. HCCs were primarily linked to
hepatitis C virus infection, high-risk alcohol consumption or non-alcoholic steatohep-
atitis. Liver cancers appeared multinodular in more than 50% of cases. These two
cohorts varied according to BCLC staging, ECOG PS, tumor size, and mean number of
TACE sessions.

Predictive abilities of staging/scoring systems for survival in cohort 1 (n = 324)

Median duration of follow-up time in that first group was 24.4 (15.0-36.8) mo. A total
of 81% of patients died during this period. Kaplan-Meier analyses found that OS
distribution among BCLC staging, the “6 and 12” and NIACE scores subgroups varied
significantly in this multicenter cohort including early and intermediate stage HCCs (P
< 0.0001 for all) (Table 3 and Figure 1). The “pre-TACE-predict” model also identified
subgroups of different prognosis with survival ranging from 38 (30-68) (category 1) to
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Table 1 Summary of points-based scores

Prognostic ; . e
J Constituents Risk stratification
systems
Pre-TACE- Pre-TACE score was calculated according to the following equation = 0.313 % tumor number (0 = single, 1 = C-1:<0.94, C-2: > 0.94 to
predict multifocal) + 1.252 x log10 tumor size (cm) + 0.230 x baseline log10 AFP (ng/mL) + [-0.0176 x baseline albumin <1.47, C-3:>1.47 to <
(g/L)] + 0.458 x baseline log10 bilirubin (mcmol/L) + 0.437 x VI (0 =no, 1 = yes) + 0.149 x HBV (0 =no, 1 = 2.10, C-4: > 2.10
yes) + 0.333 x alcoholic (0 = no, 1 = yes) + 0.211 x other etiology if not HCV/HBV/alcoholic (0 = no, 1 = yes)
Post-TACE- Post-TACE score was calculated according to the following equation 0.207 x tumor number (0 = single, 1 = C-1:<1.82,C-2>1.82to
predict multifocal) + 1.129 x log10 tumor size (cm) + 0.147 x baseline log10 AFP (ng/mL) + 0.750 x baseline log10 <249,C-3:>249to<
bilirubin (mcmol/L) + 0.447 x VI (0 = no, 1 = yes) + 0.469 x PR (0 = no, 1 = yes) + 1.143 x SD (0 =no, 1 =yes) +  3.37, C-4: >3.37
1.354 x PD (0 = no, 1 = yes)
6 and 12 6 and 12 score = tumor size in cm + tumor number <6/6-12/>12
NIACE Tumor nodules 2 3, Infiltrative vs Nodular HCC, AFP 2200 1 point, 1.5 / 0 point(s), 1.5 points, 0/1.5 points, <1/1.5-3/>3
ng/mL, Child-Pugh grade A/B, PS>1 1.5 points
ALBI The ALBI score was calculated according to the following equation = 0.66 x log10 bilirubin - 0.085 x albumin Grade 1: £-2.60, Grade

(bilirubin level in mcmol/L and albumin level in g/L) 2:>-2.60 to<-1.39,

Grade 3: >-1.39

TACE: Transarterial chemoembolization; AFP: Alpha-fetoprotein; VI: Vascular invasion; HCV: Hepatitis C virus; HBV: Hepatitis B virus; PR: Partial

response; SD: Stable disease; PD: Progressive disease; PS: Performance status; C: Category; 6 and 12: Six-and-Twelve.
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11 (8-15) mo (category 4) (P < 0.0001). However, the two lowest risk categories did not
show a statistically significant difference in survival (Table 3 and Figure 2). Liver
function also influenced survival outcomes; median OS varied between CP classes
[CP-A, 27 (25-31) mo; CP-B7, 21 (15-24) mo (P = 0.0003)], and ALBI grades [grade 1, 35
(25-43) mo; grade 2, 26 (22-28) mo; grade 3, 16 (12-24) mo (P = 0.0029)].

Performances of the “pre-TACE-predict” model and other systems to predict
survival are reported in Table 4. Time-dependent AUROC values and concordance-
indices of the “pre-TACE-predict” model were not significantly different to those of
other systems (BCLC, CP and ALBI grades), except for NIACE score that provided a
better prognostication ability [C-index (pre-TACE) 0.59 (0.56-0.61) vs (NIACE) 0.70
(0.64-0.77), P = 0.0004]. The performance of the “post-TACE-predict” model outper-
formed other systems (BCLC, CP and ALBI grades).

Predictive abilities of staging/scoring systems for survival in cohort 2 (n = 137)
Median duration of follow-up time in the second group was 19 (10-32) mo. A total of
74% of patients died during this period. The “pre and post-TACE-predict” models
score also identified subgroups of different prognosis with survival times ranging
from 26 (21-44) mo (category 1) to 12 (5-15) mo (category 4) (P = 0.0032), and from 36
(23-44) mo to 9 (5-15) mo (P = 0.0022), respectively. However, there was some overlap
between the three lowest risk categories when considering multiple comparisons
(Table 5 and Figure 3). Kaplan-Meier analyses found that OS distribution among
BCLC staging, CP and ALBI grades subgroups varied significantly. Conversely, OS
distribution did not differ significantly across the “6 and 12” score subgroups within
this cohort including intermediate and advanced HCCs. Time-dependent AUROC
values and concordance-indices of the “pre- and post-TACE-predict” models were not
significantly different to those of other systems (BCLC, NIACE score, CP and ALBI
grades), except for the “6 and 12” score that provided a lower prognostic value [C-
index (6 and 12) 0.52 (0.41-0.63) vs (pre-TACE) 0.63 (0.53-0.73), P = 0.0087; C-index (6
and 12) 0.52 (0.41-0.63) vs (post-TACE) 0.63 (0.52-0.73), P = 0.0232; respectively].

DISCUSSION

Firstly, our findings showed, as demonstrated previously[9], that the “pre and post-
TACE-predict” models could stratify survival among recommended TACE candidates
in cohort 1. We observed similar results for survival time compared to the original
study[9] and similar performances for survival prediction. However, the two lowest
risk categories exhibited no significant difference in survival when applying the “pre-
TACE-predict” model (P = 0.9707) as reported in the validation cohorts in the study by
Han et al[9]. Thus, this new model mainly identified three patient groups with
different prognosis as the “6 and 12” score, and not four as mentioned previously.
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Table 2 Baseline characteristics of hepatocellular carcinoma patients undergoing transarterial chemoembolization treatment

Demographic variables

Marseille/Nancy cohort, n = 324

Nice cohort, n =137

Age, median (Q1-Q3), yr

Gender n (%)

Male/Female

Liver disease 1 (%)

HCV/HBV/ Alcoholism/MS/ other
ECOG (PS-0/1) n (%)

Cirrhosis 1 (%)

Tumor variables

Tumor size, mm, median (Q1-Q3)
Nodule (s): 1 (%) 1/2/3/4/25
Vascular invasion

Laboratory variables

AFP, ng/mL, median (Q1-Q3)

PT (%), median (Q1-Q3)

Albumin (g/L), median (Q1-Q3)
Total bilirubin (mcmol/L), median (Q1-Q3)
Platelet count, 10° /L, Median (IQR)
Child-Pugh grade n (%) A/B7
ALBI grade 1/ 2/3 n (%)

BCLC stage A/B/C 1 (%)

“6 and 12” score allocation 7 (%)
<6/6-12/>12

NIACE score allocation 71 (%)
<1/15-3/>3

"Pre-TACE allocation 7 (%)
C-1/C-2/C-3/C-4

TACE session, mean (SD)
Radiological response (after first TACE)

CR/PR/SD?/PD 1 (%)

68 (62-74)

276 (85)/48 (15)

129 (40)/14 (4)/122 (38)/42 (13)/17 (5)
324 (100)

311 (%)

35 (25-50)
95 (29)/72 (22)/80 (25)/38 (12)/39 (12)

0

16.3 (6.0-120.3)
76 (64-88)

35 (28-38)

19.0 (13.7-28.7)

106 (82-153)

249 (77)/75 (23)

64 (20)/230 (71)/30 (9)

145 (45)/179 (55)/0

154 (48)/163 (50)/7 (2)

168 (52/134 (41)/22 (7)

47 (15)/144 (44/109 (34)/23 (7)

27+18

176 (54)/67 (21)/15 (5)/66 (20)

67 (57-75)

126 (92%)/11 (8)

55 (40)/8 (6)/44 (32)/11 (8)/19 (14)
69 (50)/68 (50)

118 (86)

46 (25-70)
20 (15)/22 (16)/63 (46)/32 (23)/0

24 (18%)

18 (1-600)
90 (79-100)

37 (33-41)

11 (8-19)

126 (92)/11 (8)

52 (38)/79 (58/6 (4)

0/58 (42)/79 (58)

51 (37)/73 (53)/13 (10)

41 (30)/72 (52)/24 (18)

32 (23)/35 (26)/47 (34)/23 (17)

40+23

34 (25)/88 (64)/6 (4)/9 (7)

Available data for 323 patients for score calculation. HCC: Hepatocellular carcinoma; TACE: Transarterial chemoembolization; HCV: Hepatitis C virus;
HBV: Hepatitis B virus; MS: Metabolic syndrome; ECOG (PS): Eastern Cooperative Oncology Group (performance status); AFP: Alpha-fetoprotein; PT:
Prothrombin Time; ALBI: Albumin-Bilirubin; BCLC: Barcelona Clinic Liver Cancer; “6 and 12”: “Six-and-Twelve”; NIACE: Number of tumor(s), Infiltrative
hepatocellular carcinoma, Alpha-fetoprotein, Child-Pugh class, Eastern Cooperative Oncology Group Performance Status; C: Category; SD: Standard

deviation; CR: Complete response; PR: Partial response; SD? Stable disease; PD: Progressive disease.

Moreover, the “pre-TACE-predict” model predictive value was comparable to that of
other systems (BCLC staging, ALBI grade). The NIACE score was more powerful
within this multicenter French cohort, but it encompasses an important feature,
namely tumor appearance. TACE performances are based on nodule size, number and
morphology. Patients with poorly limited HCCs are usually considered to be poor
responders to TACE or with less sustained response compared to well-limited
encapsulated HCC. Many reasons are involved: the lack of a safety margin related to
the procedure, capsular tumor invasion and microsatellite lesions widely linked to
these forms of HCCs[19] are usually both fed by the hepatic artery and portal vein
[20]. Conversely, the “post-TACE-predict” model identified four different prognostic
groups and not surprisingly outperformed other models; treatment response is an

WJCC | https://www.wjgnet.com 4564 June 26,2021 | Volume9 | Issuel8 |

Jaishideng®



Adhoute X et al. “Six-and-Twelve” or “Pre-TACE-Predict” scores before chemoembolization?

Table 3 Kaplan-Meier survival analysis according to scores and other systems in cohort 1 (n = 324)

Scoring/Staging systems 0S (95%Cl), mo Pvalue (log-rank)  Sidak’ Hazard ratio (95%CI) P value
’Pre-TACE-predict <0.0001

Category 1 (n = 47) 38 (30-68) Ref Ref

Category 2 (n = 144) 32 (28-36) 0.9707 1.45 (0.96-2.19) 0.0769
Category 3 (n = 109) 18 (16-21) <0.0001 2.99 (1.97-4.54) <0.0001
Category 4 (n = 23) 11 (8-15) <0.0001 4.87 (2.81-8.47) <0.0001
’Post-TACE-Predict <0.0001

Category 1 (n =74) 44 (35-66) Ref Ref

Category 2 (1 = 125) 32 (25-35) 0.0725 1.94 (1.35-2.78) 0.0003
Category 3 (1 = 80) 19 (16-24) <0.0001 4.33 (2.92-6.41) <0.0001
Category 4 (n = 44) 12 (8-13) <0.0001 14.0 (8.89-22.15) <0.0001
“6 and 12” score <0.0001

Sum <6 (1 = 154) 31 (27-35) Ref Ref

Sum 6-12 (1 = 163) 20 (17-24) 0.0009 1.55 (1.21-1.99) 0.0005
Sum >12 (n=7) 15 (5-19) <0.0001 3.80 (1.76-8.21) 0.0007
BCLC staging <0.0001

A (n=145) 35 (29-38) - Ref

B (1 = 179) 19 (17-23) - 1.88 (1.47-2.41) <0.0001
NIACE score < 0.0001

<1 (n=168) 35 (28-36) Ref Ref

1.5-3 (n = 134) 20 (16-23) <0.0001 1.92 (1.49-2.48) <0.0001
>3 (n=22) 11 (5-16) <0.0001 6.23 (3.87-10.02) <0.0001
Child-Pugh class 0.0003

A (n=249) 27 (25-31) - Ref

B (1 = 75) 21 (15-24) - 1.66 (1.26-2.19) 0.0003
ALBI grade 0.0029

Grade 1 (1 = 64) 35 (25-43) Ref Ref

Grade 2 (n = 230) 26 (22-28) 0.1228 1.50 (1.06-2.11) 0.0216
Grade 3 (n = 30) 16 (12-24) 0.0016 2.30 (1.41-3.75) 0.0009

1Sidak test for multiple comparisons.
2Available data for 323 patients for score calculation. OS: Overall survival; CI: Confidence interval; “6 and 12”: “Six-and-Twelve”; Ref: Reference; BCLC:
Barcelona Clinic Liver Cancer; NIACE: Number of tumor(s), Infiltrative hepatocellular carcinoma, Alpha-fetoprotein, Child-Pugh class, Eastern

Cooperative Oncology Group Performance Status; ALBI: Albumin-Bilirubin.

independent predictor of survival after TACE[21].

Secondly, this stratification into three categories proposed by the “pre-TACE-
predict” or “6 and 12” models is attractive and reflects the different scenarios
(Figure 4) with patients who sustainably benefit from TACE, while some intermediate
stages still have a high risk of progression, and others may not achieve benefit from
TACE and therefore may require earlier initiation of systemic treatment[13]. The
different models, especially “pre-TACE-predict”, “6 and 12” and NIACE scores
identify a population of patients who do not benefit from TACE and therefore are
deemed TACE refractory, accounting for less than 10% of our population (Figure 1) vs
15% to 45% of patients in the study by Han et al[9], which means a change in our
practices resulting in better patient selection. Conversely, these different models
identified a first group of patients accounting for around 50% of our population who
benefit sustainably from TACE, as this treatment may sometimes lead to complete
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Table 4 Comparison of predictive accuracy for overall survival between pre-/post transarterial chemoembolization-predict and

staging/scoring systems in cohort 1 (n = 324)

:;:t'z:f’s’ Stage 1yrAUROC  P(vsReff 2yrAUROC P(vsRef) 3-yrAUROC P(vsRef) C-index P (vs Ref)
Pre-TACE-predict 0.67(0.60-0.75) Ref 0.60(0.56-0.64) Ref 0.57(0.53-0.60) Ref 0.59(0.56-0.61) Ref

“6 and 12” score 0.65(0.56-0.74) 0.6040 0.64(0.58-0.70) 0.1425 0.63(0.57-0.70) 0.0347 0.66(0.58-0.73) 0.0806
BCLC staging 0.60(052-0.67)  0.0549 0.64(058-0.69) 01705 0.61(055-0.67) 01537 0.61(054-0.68) 04459
NIACE score 0.77(0.69-0.84) 0.0254 0.69(0.63-0.75) 0.0010 0.69(0.63-0.75) < 0.0001 0.70(0.64-0.77) 0.0004
Child-Pugh class 0.56(0.49-0.63) 0.0399 0.55(0.51-0.60) 0.1574 0.54(0.49-0.59) 0.4784 0.59(0.55-0.64) 0.8075
ALBI grade 0.63(0.57-0.69) 0.3997 0.56(0.51-0.61) 0.1972 0.55(0.49-0.61) 0.7351 0.62(0.55-0.68) 0.3909
Post-TACE-predict 0.81(0.76-0.87) Ref 0.73(0.68-0.78) Ref 0.73(0.67-0.78) Ref 0.74(0.68-0.80) Ref

“6 and 12” score 0.65(0.56-0.74) < 0.0001 0.64(0.58-0.70) 0.0011 0.63(0.57-0.70) 0.0029 0.66(0.58-0.73) 0.0145
BCLC staging 0.60(0.52-0.67) < 0.0001 0.64(0.58-0.69) 0.0005 0.61(0.55-0.67) < 0.0001 0.61(0.54-0.68) 0.0002
NIACE score 0.77(0.69-0.84) 0.1673 0.69(0.63-0.75) 0.1263 0.69(0.63-0.75) 0.1927 0.70(0.64-0.77) 0.2562
Child-Pugh class 0.56(0.49-0.63) < 0.0001 0.55(0.51-0.60) < 0.0001 0.54(0.49-0.59) < 0.0001 0.59(0.55-0.64) < 0.0001
ALBI grade 0.63(057-0.69) < 0.0001 0.56(051-0.61)  <0.0001 0.55(049-0.61) < 0.0001 0.62(055-0.68)  0.0051

“6 and 12”: “Six-and-Twelve”; AUROC: Area under receiver operating characteristic curve; C-index: Concordance index; Ref: Reference; BCLC: Barcelona

Clinic Liver Cancer; NS: Non-significant; NIACE: Number of tumor(s), Infiltrative hepatocellular carcinoma, Alpha-fetoprotein, Child-Pugh class, Eastern

Cooperative Oncology Group Performance Status; ALBI: Albumin-Bilirubin.
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tumor necrosis[22]. However, local and/or distant intrahepatic recurrences are
commonly observed including in patients who achieved complete response following
TACE[5]. These recurrences sometimes have a more invasive pattern[23], and became
TACE resistant. Portal venous supply of HCC nodules, resulting from impaired
arterial flow following repeated TACE, may help tumor survival[24]. This group may
require additional treatment. Antiangiogenic therapy could enhance TACE efficacy
[25]. In a new prospective randomized controlled study, Kudo et al[14] reported that
combining cTACE plus sorafenib improves PFS based on a new definition of
progression in patients with unresectable HCC. The authors propose another drug
management; in contrast with other studies[26,27], sorafenib was introduced two to
three weeks before the first TACE in an attempt to decrease vascular endothelial
growth factor upregulation. This study requires further confirmation, since population
size was limited and criteria for PFS are not yet consensual, but provides new insights,
especially for patients who are considered TACE responders. The three scores also
highlight an intermediate group (risk category 3 following “pre-TACE-predict”, or
sum of tumor size and number over six and not exceeding twelve in the “6 and 12”
score) accounting for one-third of the population (Figure 1) as reported in the original
study[9]. This population, whose TACE delays tumor progression with an estimated
median survival of 18 (16-21) mo, is well defined as opposed to the intermediate stage
subclassifications (“outside up-to-seven criteria”). This group would deserve
additional treatment to improve TACE efficacy, the whole purpose of the combined
approaches with ICIs. TACE impacts the immune microenvironment of the tumor and
may augment the effects of ICIs. Ongoing studies are currently underway[28].

Thirdly, the models' usefulness was reduced in our single center cohort including
both intermediate and advanced stage HCCs (cohort 2) as in some cohorts that
contributed to the development of the “pre-/post-TACE-predict” models[9]. The “6
and 12” score did not differentiate between subgroups with different prognosis. The
low sample size may have affected this outcome, but other factors beyond tumor
number or size influenced the prognosis in that population, especially vascular
invasion[11]. The “6 and 12” model was developed based on a cohort of early (over
50%) and intermediate stage HCCs[12]. In a recent study, the “6 and 12” score survival
prediction decreased within a population with slightly altered PS[29]. Thus, this model
should be limited to TACE recommended candidates. It should also be stated that the
performance of the “pre-TACE-predict” and NIACE scores was poorer for patient
stratification with mainly two subgroups (Figure 3); thus, no model outperformed the
BCLC system within this population. Moreover, the “post-TACE-predict” model
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Table 5 Kaplan-Meier survival analysis according to scores and other systems in cohort 2 (n = 137)

Scoring/Staging systems 0S (95%Cl), mo Pvalue (log-rank)  Sidak' Hazard ratio (95%CI) P value
Pre-TACE-Predict 0.0032

Category 1 (n = 32) 26 (21-44) Ref Ref

Category 2 (n = 35) 30 (17-50) 0.8786 0.83 (0.46-1.52) 0.5463
Category 3 (n = 47) 16 (11-20) 02611 1.56 (0.92-2.65) 26614
Category 4 (n = 23) 12 (5-15) 0.0418 2.27 (1.24-4.14) 0.0079
Post-TACE-Predict 0.0022

Category 1 (n = 36) 36 (23-44) Ref Ref

Category 2 (n = 38) 21 (12-30) 0.4851 1.47 (0.83-2.61) 01843
Category 3 (n = 48) 16 (12-24) 0.0699 1.89 (1.10-3.23) 0.0203
Category 4 (n = 15) 9 (5-15) 0.0022 3.68 (1.79-7.55) 0.0004
“6 and 12” score 0.8633

Sum <6 (1 = 51) 26 (16-36) Ref Ref

Sum 6-12 (n =73) 18 (15-23) 0.8328 1.12 (0.74-1.70) 0.5913
Sum > 12 (n = 13) 24 (3-48) 0.8867 1.09 (0.54-2.18) 0.8159
BCLC staging 0.0234

B (1= 58) 29 (18-39) - Ref

C(n="79) 16 (13-21) = 1.58 (1.06-2.36) 0.0253
NIACE score <0.0001

<1 (n=41) 29 (21-43) Ref Ref

1.5-3 (n=72) 22 (16-30) 0.5463 1.38 (0.86-2.19) 0.1782
>3 (n=24) 9 (5-12) <0.0001 3.69 (2.09-6.51) <0.0001
Child-Pugh class <0.0001

A (n =126) 23 (18-29) - Ref

B (n = 11) 9 (6-11) . 474 (2.34-9.59) <0.0001
ALBI grade <0.0001

Grade 1 (n =51) 32 (25-44) Ref Ref

Grade 2 (11 = 77) 17 (12-21) 0.0074 1.93 (1.26-2.97) 0.0026
Grade 3 (n = 9) 9 (1-16) <0.0001 6.82 (3.14-14.83) <0.0001

1Sidak test for multiple comparisons. OS: Overall survival; CI: Confidence interval; “6 and 12”: “Six-and-Twelve”; Ref: Reference; BCLC: Barcelona Clinic
Liver Cancer; NIACE: Number of tumor(s), Infiltrative hepatocellular carcinoma, Alpha-fetoprotein, Child-Pugh class, Eastern Cooperative Oncology
Group Performance Status; ALBI: Albumin-Bilirubin.

identified only two subgroups of patients with different survival time. No study has
shown a significant correlation between survival and radiological response following
TACE treatment for HCCs with vascular invasion.

Fourthly, since pre-treatment scores contribution is comparable in a recommended
TACE population combining a three-group stratification with therapeutic decision
support, which model should be promoted? The simplicity of the “6 and 12” score by
adding “the sum of largest tumor size and number” outperforms existing systems for
daily medical practice even those with an online calculator. The recommendation for
TACE results from a multi-disciplinary discussion with different clinicians who should
both know and master at least one model. Other systems include some additional key
features that may affect OS[15,30], but those parameters are not routinely recorded
such as tumor morphology due to lack of consensus regarding radiological procedures
and criteria that should be applied. However, liver function remains a key criterion in
our cohorts of cirrhotic patients as CP and ALBI grades also identified subgroups with
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different prognosis (Figures 1 and 3). This is one of the limitations of the “6 and 12”

model in our population.

Our study is limited by its retrospective design; therefore, selection and
confounding biases are both possible. Moreover, sample size in cohort 2 was relatively
small, and probably affected the results. A further limitation relies on the fact that we

considered only the main treatment.

CONCLUSION

In sum, the two latest models (“6 and 12”, “pre-TACE-predict”) share comparable
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prognostic value with the BCLC system in our recommended TACE population. The
newly proposed “pre-TACE-predict” model does not outperform the other models for
predicting survival. However, it provides similar to the “6 and 12” score, an
interesting three-subgroup stratification (long-term control, delay in progression and
poor responders) especially when considering new available systemic therapies and
future options. The usefulness of these scores was less apparent within our HCC
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cohort with advanced stages.

ARTICLE HIGHLIGHTS

Research background

Transarterial chemoembolization (TACE) is currently recommended for intermediate
stage hepatocellular carcinomas (HCCs), while in practice TACE is performed beyond
the recommendations. New therapeutic options in advanced HCC require careful
selection of patients prior to TACE treatment, since some patients may not benefit
from this therapy and may impair their liver function.

Research motivation

Two recently developed models entitled "pre-TACE-predict” and “Six-and-Twelve”
both easy-to-use and powerful, have been designed accordingly, to identify suitable
and inappropriate candidates and thus help in the decision-making process.

Research objectives
To evaluate and compare the performance of both new models in survival prediction,
and their potential contribution to patient treatment strategy.

Research methods

This is a retrospective multicenter study performed on two French cohorts with HCC
of different stages, including 324 patients classified as Barcelona Clinic Liver Cancer
(BCLC) stages A/B (cohort 1) and 137 patients classified as BCLC stages B/C (cohort
2), respectively. All of these patients (treatment naive or with recurrence after curative
therapies) received conventional TACE treatment as the main therapy during a period
from 01/2010 to 12/2018. Survival prediction was calculated based on these two new
models and compared to the BCLC system and established prognostic scores
[Albumin-Bilirubin grade, NIACE (Number of tumor, Infiltrative HCC, Child-Pugh,
Alpha-fetoprotein, Eastern Cooperative Oncology Group Performance Status)] using
concordance-index and area under the receiver operating characteristic curve across
time.

Research results

The "pre-TACE-predict" model identified three rather than four groups of patients
with different prognosis within a recommended TACE candidate cohort (cohort 1),
similar to the “6 and 12” model. Its prognostic value was no higher than other systems,
as opposed to the "post-TACE-predict" model that includes response to treatment. The
contribution of both new models was reduced in our second cohort with advanced
stage HCCs (cohort 2), as prognosis is influenced by variables other than tumor size or
number and TACE efficacy is unclear in HCC with vascular invasion.

Research conclusions

Both “pre-TACE-predict” and “6 and 12” models offer an interesting stratification into
three groups in a recommended TACE population, by defining respectively a first
group with durable control but prone to recurrence, a second partially controlled
group prone to progression and a third group that do not benefit from this treatment.

Research perspectives

With further refinement prior to chemoembolization, the “6 and 12” and “pre-TACE-
predict” models allow us to consider the future scenarios of TACE therapy with (1)
HCC patients who might benefit from adjuvant therapy to prevent recurrence (after a
complete response to TACE); (2) others who might benefit from a combined therapy
following a partial response to TACE; and (3) others who should be treated with a
systemic exclusive therapy.
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