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Abstract

The first editorial board meeting of the World Journal of Hepatology (WJH) was
held on November 8, 2019 at the Side Bar Grille, Sheraton Boston Hotel, Boston,
MA, United States. Ruo-Yu Ma, Director of Editorial Office, on behalf of the
Baishideng Publishing Group (BPG), organized the meeting with the great help
of Professor Ke-Qin Hu, Journal Editor-in-Chief. There were six editorial board
members, including two Editors-in-Chief and one administrative director of the
editorial office at the meeting, discussing future strategies of the journal’s
development. The editorial board provided BPG a number of suggestions in
regard to the business plan and quality control of the WJH. Regarding the
business aspect, the editorial board suggested that BPG should advertise the WJH
at the international Hepatology and Gastroenterology conferences and promote
the WJH via social media. On the scientific aspect, the editorial board suggested
that the assessment systems for managing the reviewers and the editorial board
members are necessary, and that the BPG should make efforts to attract more
high-quality manuscript submissions. An additional comment was to continue to
foster a scientific culture for the journal. In conclusion, it was noted that these
new ideas expressed during the meeting will bring the WJH to the next level. In
the future, the BPG and the editorial board will increase communication and
collaboration in order to further the development of the WJH.

Key words: Editorial board meeting; World Journal of Hepatology; Baishideng Publishing
Group; Journal development; Quality control; Business plan
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Core tip: The first editorial board meeting of the World Journal of Hepatology (WJH)
was held on November 8, 2019 in Boston, MA, United States. During the meeting, the
attendees discussed about the future strategy of the development of the WJH. Many new
ideas, including for the business aspect and the scientific aspect, were proposed. Both the
editorial office and the editorial board will make efforts based on this discussion to bring
the WJH to the next level.
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INTRODUCTION

The first editorial board meeting of the World Journal of Hepatology (WJH) was called to
order on November 8, 2019 at the Side Bar Grille, Sheraton Boston Hotel. It began at
19:00 and was presided over by Dr. Ke-Qin Hu, Journal Editor-in-Chief, with Ruo-Yu
Ma, Director of Editorial Office, on behalf of Baishideng Publishing Group (BPG) as
the organizer. The attendees discussed about how to develop the WJH and had a
wonderful dinner.

ATTENDEES

There were seven attendees in total, including six editorial board members and one
director of the editorial office. The editorial board members are: Dr. Ke-Qin Hu,
Journal Editor-in-Chief; Dr. Nikolaos T Pyrsopoulos, Journal Editor-in-Chief; Dr.
Calvin Pan, Associate Editor; and Dr. Astrid Ruiz-Margdin, Dr. Mohamed AS Kohla
and Dr. Tatehiro Kagawa, Editorial Board. Ruo-Yu Ma, Director of Editorial Office,
attended the meeting on behalf of the editorial office of BPG. Lian-Sheng Ma, CEO
and Founder of BPG gave strong support for this meeting.

APPROVAL OF AGENDA

The meeting agenda was unanimously approved as distributed.

REPORTS

Self-introduction
After checking in, all the attendees briefly introduced their educational background,
research field and their current work.

Opening

Dr. Hu explained that it was important for the WJH to hold an editorial board
meeting, which would be very beneficial for the journal development. He was
surprised that the journal had never held an editorial board meeting before, and thus
he suggested Dr. Ma, the CEO of BPG, to organize this meeting during The Liver
Meeting® 2019. With the great support from Dr. Ma and the BPG company, the
editorial board meeting was called to order and held by Ruo-Yu Ma. He appreciated
that the attendees could come to the meeting to follow the current situation of the
WJH and to provide better support for the journal.

Overview of the WJH and BPG update
Ruo-Yu Ma summarized the current situation of the WJH and the BPG:

One hundred and seventy-six editorial board members from myriad countries
across the globe contribute to the development of the journal. From its launch in 2009
to today in 2019, the WJH has published 1081 articles. Among these, the total cites is
13040 and the average cites per article is 12.1. The current number of total visits to the
WJH homepage is about 1.6 million, of which 23% of those visits are from the United
States and 21.4% from China. The WJH is now abstracted and indexed in PubMed,
PubMed Central, ESCI, and major academic databases in China. BPG will submit an
application to Clarivate Analytics in 2019, with anticipation of its being abstracted and
indexed in SCIE.

BPG itself has 27 years of experience in editing and publishing medical journals.
BPG currently publishes 43 clinical medical journals covering a wide range of topics, 7
of which are indexed in SCIE, 6 in ESCI (including the WJH), and 23 in PubMed and
PubMed Central.

At the end of her presentation, Ruo-Yu Ma introduced her working experience in
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BPG, welcomed the attendees and expressed her hope that new ideas would be
proposed to bring the journal to the next level.

Open discussion

The attendees asked questions based on Ruo-Yu Ma’s presentation, e.g., the
acceptance rate of the manuscript submitted, the time for peer reviewing and the
indexing situation, and described their impression of the journal and their own
experience of submitting and publishing manuscripts in the WJH. They proposed
many good ideas on how to improve the scientific quality of the journal and how to
enhance the impact and visibility. Dr. Pan pointed out that one of the major purposes
of the meeting was to make the WJH abstracted and indexed in SCIE and gain a good
impact factor (commonly known as the IF). The discussion was based mainly on the
two aspects of developing a good journal: the business aspect and the academic
aspect.

Editorial board’s impression of the WJH: The editorial board thought that the WJH
had been doing a good job but still had a long way to go. Dr. Ruiz-Margain had
submitted a manuscript to the WJH, and she said the software service was easy in
general. The response from the reviewers was fast as well, which made her always
like to submit manuscripts to the BPG journal series. According to Dr. Hu's
experience, he thought that the submission process was a little cumbersome, because
he spent more than an hour to deal with the guidelines and the files required. For
clinicians who have very busy work, they would not like to spend plenty of time on
the submission process. Dr. Pyrsopoulos also mentioned the importance of a user-
friendly software.

Business plan of journal development: Dr. Pan first suggested that the major
business of the WJH should be moved from China to the United States, because a
majority of the Chinese scientists choose to publish in journals with IFs, while in the
United States, scientists care more about whether the journal is indexed in PubMed.
The shift of the focus may help to involve more active researchers.

Dr. Pyrsopoulos gave some good suggestions on how to advertise the journal and
increase visibility based on his MBA background: (1) Advertisement in the
conferences held in the United States, Europe and the Pacific, e.g., to set a booth in the
exhibition hall and the editorial board members who attend the meeting can help
advertise. The editorial board suggested that BPG should attend the APASL2020 in
March 2020. (2) Promoting the journal (e.g., good manuscripts, editorial events) via
social media, such as Facebook, Twitter and LinkedIn. Dr. Pyrsopoulos pointed out
that BPG will attract plenty of followers through social networks. Dr. Ruiz-Margain
suggested that BPG can send a link of the manuscript to the author once the it is
published so that the authors can share the link through social media. This will
increase the cites of the published article as well.

Scientific aspect of journal development: The editorial board was very concerned
about the quality control of the WJH. Based on the concern, Ruo-Yu Ma introduced
the current tracking system for the assessment of the peer reviewers. Dr. Pan stressed
the importance of the database to track the reviewers’” performance. The quality of the
journal is associated with the quality of the peer reviewers. The reviewers can neither
be too picky nor too easy, actually, they should screen the manuscripts that meet the
level of the WJH. The reviewers should write the peer-review report seriously and
send the feedback timely. BPG can rate the peer reviewers according to their
reviewing quality and only leave the high-quality reviewers in the database. The
editorial board also suggested that 2-3 reviewers would be enough for reviewing a
manuscript. The more reviewers are involved, the harder the decision will be made,
and the authors will be confused as well.

Dr. Ruiz-Margéin noticed that many good reviews were published in the World
Journal of Gastroenterology (WJ]G), and the WJH should invite highly influential reviews
as well. For manuscript invitations, the editorial board suggested that BPG should
raise the invitation threshold and should not reject the invited manuscripts. The list of
the invited scientists should be previewed by the editors-in-chief and the associate
editors, and the invited manuscript can be directly reviewed by the editorial board
members for good quality control.

In order to expand the manuscript sources, BPG should “bend down” to pay for
good manuscripts submitted to WJH, e.g., to pay for language editing of the
manuscripts with important scientific or clinical value. The journal should maintain a
balance between making money to feed itself and improving the quality. Some
manuscripts may not meet the level of the WJG; however, they may be good enough
to be published in the WJH. These manuscripts should be transferred directly to the
WIJH for free. In this way, the WJH obtains good manuscripts while the authors will be
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satisfied.

The attendees believed that 176 members are too many for the editorial board of the
WIJH. Therefore, it is very import to develop an assessment system for the editorial
board performance. An annual report of the assessment should be sent to every
editorial board member so that they will be encouraged by what they have done and
will contribute more actively in the future. BPG can also award the board members
for their contribution. Besides, BPG can launch a newspaper for the editorial board
members, to let them know the updates of the WJH and BPG. The scale of the editorial
board should be downsized to around 50 people for a better management and quality
control. Those who neither review the manuscripts nor publish their work in the WJH
should be removed from the editorial board.

Culture of the journal: The minor comment from the editorial board is to cultivate a
culture for the WJH. Since there is an article processing charge for publishing in the
WIJH, the editorial board suggested that the fee should be discounted for authors from
low-income countries and young fellows without financial support. These young
fellows will appreciate the journal for helping them publish their articles and will
contribute more good work to the journal in the future. Encouraging the young
fellows to publish their good work can form a good culture of the WJH.

At the end of the discussion, Dr. Pan summarized the efforts that should be made
for the development of the WJH: (1) Quality assessment of the reviewers and the
editorial board members; (2) A more user-friendly online system; and (3) Successful
marketing. Dr. Pan expressed his hope that the WJH should receive the first IF within
2 years.

Wrap up

Dr. Hu summarized the editorial board meeting and expressed his gratitude to all the
attendees for presenting new ideas for journal development. All the attendees took a
group photo before leaving (Figure 1). The photo has been posted on the Twitter of
BPG.

CONCLUSION

This was the first editorial meeting of the WJH, during which many good ideas were
proposed. The BPG office has already made some attempts based on this meeting: (1)
An official BPG Twitter account has been registered, which will be an advertising
platform for the “World Journal” series in the future; and (2) From January 1, 2020,
the publication fee will be discounted by 25% for the manuscripts supported by
national/international funds and those contributed by current national/international
association/society members. The editorial office will hold an internal meeting in
regard to the detailed plan and timeline to roll out the new initiatives. The BPG and
the editorial board should work more closely to improve both the business and the
scientific quality of the WJH. In the future, the editorial board meeting should be
organized regularly and, hopefully, more BPG staff as well as the editorial board
members will be involved in the communication.
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Figure 1 Group photo of the editorial board meeting for World Journal of Hepatology 2019. From left to right: Ruo-Yu Ma, Dr. Tatehiro Kagawa, Dr. Mohamed
AS Kohla, Dr. Ke-Qin Hu, Dr. Nikolaos T Pyrsopoulos, Dr. Astrid Ruiz-Margain, and Dr. Calvin Pan.
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Abstract

With the advances and clinical growth in liver transplantation over the last four
decades the focus on expanding deceased donor organs has been in need of
scientific research. In the past ten years several researchers have looked at the
domain of machine perfusion as it applies to deceased donor livers. The
following review focuses on the clinical trials and recent advances that will likely
have the earliest entrance into the clinical arena.

Key words: Liver transplantation; Machine perfusion; Ex vivo perfusion; Ischemia
reperfusion; Organ preservation

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: The processes involved in optimizing and expanding the deceased donor liver
pool has led to the incorporation of machine perfusion technologies (as is similarly done
in kidney transplantation). While none of the systems is approved for clinical use,
several have gone through clinical trials. This summary provides an overview of those
technologies that are likely to be used in clinical liver transplantation.
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INTRODUCTION

Clinical advances in liver transplantation over the last three decades have resulted in
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more than 10000 liver transplants being performed annually throughout the world,
with 1- and 5-year patient survival outcomes in excess of 90% and 70%, respectively!l.
Unfortunately, the increasing incidence of liver disease amongst the general
population is contributing to a growing discrepancy between the number of
transplantable organs and the number of patients on the liver transplant waitlist. To
expand the donor pool requires using marginal donor organs [i.e., donation after
cardiac death (DCD) vs brain dead donors (DBD), fatty livers or livers from the
elderly with multiple co-morbidities]!".. The consequence of ischemia/reperfusion
injury (IRI) in these marginal donor allografts includes an increased rate of primary
non-function, early graft dysfunction, biliary complications, decreased long-term graft
survival, and increased hospital resource use after transplantationl”. Strategies to
minimize IRI involve focusing on organ preservation techniques. Static cold storage
(SCS) is the standard approach to preserve the liver during transit from the donor to
the potential recipient. During the last decade machine perfusion has been
investigated as a method to modulate liver preservation, improving the function of
less optimal grafts, and potentially resuscitating some grafts that previously would
have been deemed unsuitable for transplant!’.

While the history of organ perfusion systems goes back decades the first clinical
trial of hypothermic machine perfusion (HMP) of the liver was carried out in 2009 by
Guarrera et al and it provided evidence of the safety and efficacy of HMP by
reducing levels of transaminases and total bilirubin. In a follow-up study the
investigators showed that HMP provided safe and reliable preservation in 31 adults
undergoing liver transplantation when the organ had previously been declined by
other transplant centers!®l. In 2014, hypothermic oxygenation machine perfusion
(HOPE) was introduced in a study with donors who were DCD rather than DBD. This
study showed that the outcome of DCD liver transplantation after HOPE conditioning
was comparable to matched DBD liver grafts in terms of liver transaminases
[aspartate aminotransferase/alanine aminotransferase (AST/ALT)], intensive care
unit admission and hospital stay, while costs during hospital stay were significantly
lowerl. This same group carried out a larger clinical trial (n = 25) and found that
HOPE conditioning of DCD livers significantly reduces graft injury with regard to
peak ALT, biliary complications, graft failure and 1-year graft survival compared to
SCSHA,

The development of normothermic machine perfusion (NMP) as an alternative MP
approach led to a 2016 clinical trial with 20 patients’.. Seven-day median peak AST
after transplantation was significantly lower in the NMP group compared to SCS,
demonstrating the safety and feasibility of NMP for organ retrieval, transport and
transplantation. In 2016, Selzner et all'”! showed that grafts preserved by NMP had
lower liver transaminase levels 1-3 d after transplantation, but this result was not
statistically different compared with SCS. Similar to what was found in the HMP
studies, a 2017 study using NMP enabled assessment and transplantation of 12 livers
previously declined for transplant, suggesting that avoiding hypoxia during
perfusion prevents post-perfusion syndrome and monitoring biliary pH could predict
postoperative cholangiopathy!'!l. The largest clinical trial to date was coordinated
through the Consortium for Organ Preservation in Europe. In a multi-center,
randomized control trial involving 220 adult DBD and DCD donors normothermic
preservation is associated with a 50% lower level of graft injury, measured by
hepatocellular enzyme release, despite a 54% longer mean preservation time and an
expanded donor pool (50% lower rate of organ discard). There was no significant
difference in bile duct complications, graft survival or patient survival. In summary,
this study successfully proves the investigators’ primary endpoint of lower peak
serum AST levels in the NMP group implying a benefit in livers used for

transplantationl’. A summary of the clinical trials to date is presented in Table
1[1,?,5,,\',]2,11].

With the increasing prevalence of obesity, a growing number of livers with
macrosteatosis will be considered for transplant. A major area where machine
perfusion will be useful involves a defatting strategy. The aim of this strategy is to
reduce the triglyceride load in steatotic hepatocytes, improve the organ metabolism
and lessen the impact of ischemia-reperfusion injury. Machine perfusion reduces
intracellular lipids by enhancing lipid metabolism, lipolysis and increasing the
cellular exportation of intracellular triglyceride as very lowdensity lipoprotein and the
fatty acid mitochondrial foxidation; when used in conjunction with defatting
agents!'*"l. This process helps to lower the production of reactive oxygen species,
decreased cellular injury and improved microcirculation.
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Table 1 Machine perfusion in human liver transplantation

Ref. Experimental group (n)  MP time (h) Device

Guarrera et alll, 2015 31 3.8 Hypothermic MP

Dutkowski et all’l, 2015 25 2 Hypothermic oxygenated MP
Bral et all'?l, 2017 9 11.5 Normothermic MP
Ravikumar et all'”], 2016 20 9.3 Normothermic MP

Selzner et all'"l, 2016 10 8 Normothermic MP

Nasralla et all'], 2018 121 9.13 Normothermic MP

MP: Machine perfusion.

CONCLUSION

Machine perfusion (Figure 1) has the potential to transform the field of liver
transplantation by allowing clinicians to expand the donor pool while reconditioning
the organ prior to implantation.
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Figure 1 Schematic design of machine perfusion. Demonstrating system circulation and pumps with the ability to oxygenate the perfusate. Flow comes into the
liver through the portal vein with bile collected separately.
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Abstract

BACKGROUND

Hepatic encephalopathy (HE) is a major complication of cirrhosis with
independent prognostic significance. The current management of HE is mainly
based on lactulose. Rifaximin has been shown to decrease the risk of HE
recurrence in patients with episodic forms. HE can also be persistent. However,
there is no drug support recommendation for rifaximin use in this setting.

AIM

To assess the effectiveness of rifaximin in the management of recurrent episodes
of HE and recurrent acute exacerbations on persistent HE, in “real life
conditions”.

METHODS

In this retrospective study, using a within-subjects design, we collected data of
patients treated with rifaximin for HE in two liver diseases centers, during the
six-month period before and during the six-month period after the initiation of
rifaximin. The primary effectiveness endpoint was the total number of HE events
involving hospitalization.

RESULTS
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Rifaximin was introduced for prevention of recurrent HE episodes in 29 out of 62
patients with normal mental status between episodes and for prevention of
recurrent acute exacerbations on persistent HE in 33 out of 62 patients. In the
“prevention of recurrent HE episodes” group, fewer HE events (0.79 vs 1.78; P =
0.013) were reported during the period of time when rifaximin was used. In the
“prevention of recurrent acute exacerbations on persistent HE” group, there was
no significant difference in the number of HE-events (1.48 vs 1.77; P = 0.582).

CONCLUSION

In this real-life experience, the effectiveness of rifaximin was confirmed in the
prevention of HE episodes recurrence but was not proved in the prevention of
acute exacerbations recurrence on persistent HE.

Key words: Rifaximin; Hepatic encephalopathy; Cirrhosis; Liver disease; Hospitalization

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: The clinical and economic burdens of hepatic encephalopathy (HE) are
tremendous and growing worldwide. Therapies to improve the quality of life of patients
and to decrease the rate of hospitalizations and economic consequences are needed.
Rifaximin was proved effective to reduce the risk of HE recurrence in patients with
episodic forms. However, real-life data are still scarce, particularly concerning persistent
HE. In this real-life experience, the effectiveness of rifaximin was confirmed in the
prevention of HE episodes recurrence but was not proved in the management of
persistent HE.

Citation: Chautant F, Guillaume M, Robic MA, Cadranel JF, Peron JM, Lison H, Cool C,
Bureau C, Duhalde V. Lessons from “real life experience” of rifaximin use in the
management of recurrent hepatic encephalopathy. World J Hepatol 2020; 12(1): 10-20
URL: https://www.wjgnet.com/1948-5182/full/v12/i1/10.htm

DOI: https://dx.doi.org/10.4254/wjh.v12.i1.10

INTRODUCTION

Cirrhosis is the final stage of most chronic liver diseases and is the fourth most
common cause of death in Europe, accounting for 170000 deaths per year against
33539 in the United States and 1.03 million worldwide!'l. The exact prevalence of
cirrhosis is unknown. It is estimated between 0.1% to 0.27% in the European™ and
United States populationstl.

Hepatic encephalopathy (HE) is a frequent and major complication of cirrhosis. HE
is estimated to affect 30%-40% of patients with cirrhosis at some time during their
clinical coursell. HE impairs daily functioning and health-related quality of life
(HRQL) of cirrhotic patients?! and is associated with a high risk of recurrence.
Episodes of HE are associated with residual effects on cognitive functions!”! and are
frequently associated with hospitalizations!”.. Frequent occurrence of HE and high
hospital admission rates result in a significant economic burden to healthcare
systemsl’l. HE affects the patients’ survival and constitutes an important prognostic
factor™'”! with a 1-year survival rate of 40% to 50% and a 3-year survival rate of
approximately 20%!""'?. Therefore, the prevention of HE is a major objective in the
management of cirrhotic patients.

Current therapeutic approaches for HE treatment and prevention aim at reducing
the production or intestinal absorption of ammonia. Lactulose, a nonabsorbable
disaccharide, is the first line treatment of HEF'. Some poorly absorbed antibiotics, such
as neomycin or vancomycin, have proven to be effective. Their use has been limited
by an increased risk of antimicrobial resistance and/or severe adverse effects!'*'“l.

Rifaximin, a minimally absorbed oral antibiotic, appears to have a better profile and
aims at decreasing intestinal ammonia production. This antibiotic may also reduce the
bacterial translocation involved in inflammation in HE'"l. An antiprotozoal,
nitazoxanide also showed interesting results in association with lactulosel'l.
Furthermore, rifaximin treatment could be an alternative to norfloxacin in secondary
prevention of spontaneous bacterial peritonitis, another complication of liver
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cirrhosis!"".

In 2010, the efficacy of rifaximin has been reported for preventing episodes of HE in
patients with an history of recurrent HE!'"l. The use of rifaximin also improved HRQL
in patients with cirrhosis and recurrent HE'”!. On the contrary, the literature data are
inconclusive concerning the management of persistent HE and are scarce in real life
conditions. In this study we described the use of rifaximin and assessed the
effectiveness of rifaximin in the management of HE in “real life”.

This approach is very important as real-life data are relatively scarce and can be
much different compared to randomized studies as underlined by Krag et al®? in the
PROSPER multicenter observational study.

MATERIALS AND METHODS
Study design and population

We performed a retrospective study conducted in two liver diseases centers in France;
one is an academic hepatology center (Toulouse) and the other is a primary referral
hospital with high expertise in chronic liver diseases and cirrhosis (Creil).

All cirrhotic patients with HE treated with rifaximin were considered for inclusion.
The inclusion period ranged from July 1, 2010 to September 13, 2013, according to the
French temporary authorization for rifaximin use. For each patient, the date of
inclusion corresponded to the initiation of rifaximin treatment.

The following parameters were collected at inclusion. We considered anamnestic
data: Gender, age, etiology of cirrhosis, medical history (HE, gastrointestinal bleeding,
ascites, renal failure and hepatocellular carcinoma), presence of a transjugular
intrahepatic portosystemic shunt (TIPS), smoking and/or active alcoholism;
anthropometric and biochemical data.

The study period included the six months before the initiation of treatment with
rifaximin (period 1: “without rifaximin”) up to six months or until the end of
treatment (period 2: “with rifaximin”). This treatment duration was chosen from the
pivotal study schedulel"l. Each patient served as his or her own control. The period
“without rifaximin” was used as the reference period for assessing the effectiveness of
rifaximin.

For each period, clinical characteristics were recorded: The number of
hospitalizations for HE, number of HE events during hospitalization, cumulative time
of HE-related hospitalization, grade of HE (according to the West Haven Criteria®"),
the presence or absence of the main precipitating factors of HE described in the
literature factors, occurrence of bacterial infections. The recurrent and persistent
character of HE was specified, according to the time course of HE.

Recurrent HE is a term used when episodes occur within a time frame of 6 mo or
less. Persistent HE denotes a pattern of behavioral alterations such as depressive
mood, mild anxiety and/or difficulties to sleep at night that are always present
interspersed with relapses of HEM. Therefore, in addition to persistent HE, acute
exacerbations are noticed”. We have considered as recurrent HE either when
confronted to a recurrence of HE episodes or to a recurrence of acute exacerbations on
persistent HE. The characteristics related to rifaximin treatment were also considered:
Indication, dosage, duration, cause of interruption, occurrence of adverse effects, and
concomitant use of lactulose. The indication was based on data collected during the
period without rifaximin and was not modified during the 6-mo follow up with
rifaximin.

Data were collected for the two periods using hospitalization and consultation
reports via electronic medical records in the same way. The clinical description of HE
is based on a non-standardized evaluation. It depends on the physical examination by
a senior hepato gastroenterologist according to the West-Haven criteria.

The primary effectiveness endpoint of the study was the total number of HE events
during the period of hospitalization; the HE events corresponded to episodes of HE
and acute exacerbations in patients with a persistent form.

The secondary endpoints were the number of HE-related hospitalizations, the
length of HE-related hospitalization, the probability of HE recurrence among patients
in remission from HE episodes, the probability of persistent HE cessation, occurrence
of bacterial infections, safety and predictive factors of response to treatment. HE-
related hospitalizations corresponded to hospitalizations with a diagnosis of HE;
length of hospitalization: Total duration of hospital stay. The presence of predictive
factors of response to treatment was assessed by comparing clinical and biological
parameters collected at baseline between patients who responded to rifaximin therapy
and patients who did not. The response to treatment was defined as the cessation of
persistent HE or maintenance of remission from recurrent HE among patients in
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remission from episodes of HE. Some results were considered for the entire cohort
and for two subgroups of patients, “prevention of recurrent HE episodes” and
“prevention of recurrent acute exacerbations on persistent HE”.

In order to ensure optimal comparison to evaluate the effectiveness and tolerance
of rifaximin between the two periods, all data presented were assessed by taking into
account the follow-up time. The results were expressed within 100 d of follow-up. As
a retrospective study, the approval of the ethics committee was not mandatory (i.e.,
according to the Jardé Law in France). It did not require a consent from patients as the
study analyzed data from usual care during hospitalization. The patients’ data were
made anonymous prior to analysis.

Statistical analysis

Qualitative variables have been described by the number and the percentage of each
modality. They were compared using McNemar’s chi-square tests or with Fisher exact
tests (for expected values < 5). Quantitative variables were described by mean + SD
and were compared using Student’s f-test for paired samples. For all tests, a
significant level of 0.05 was considered. Kaplan-Meier methods were used to estimate
the probability of HE recurrence and cessation of persistent HE. A statistical analysis
was performed with SPSS software, version 19.0 (Chicago, IL, United States).

RESULTS
Study population

Sixty-two patients were included, with a sex ratio male/female of 2.6 and an average
age of 62 + 10 years. The cause of cirrhosis was alcohol in 41 (66%), hepatitis B or C in
16 (26%), non-alcoholic fatty-liver disease in 10 (16%), other causes in 7 (11%);
combined etiologies were found in 12 patients (19%). The HE events occurring six
months before the introduction of rifaximin therapy were described. A recurrent HE
was observed for about half of the patients (55%). The majority of the patients (68%)
has been hospitalized several times for HE (Table 1).

Therapeutic care

During period 1, 53 patients (85.5%) received lactulose therapy (average dose, 37 + 18
g/d; range, 10-90 g/d) compared to 52 patients (83.9%) during period 2, (average
dose, 42 + 22 g/d; range, 10-90 g/d). The average dose of rifaximin therapy during
period 2 was 1000 mg/d for 54 patients (87%) and 1200 mg/d for 8 patients (13%).
Rifaximin was prescribed according to two indications: Prevention of recurrent acute
exacerbations on persistent HE in 33 patients (53%) and prevention of recurrent HE
episodes in 29 patients (47%). Thirty-four patients (55%) received rifaximin therapy
for at least six months. A treatment discontinuation was observed in 24 patients (39%).
The causes were: death (n = 7), liver transplantation (n = 5), improvement of
symptoms (n = 4), lack of clinical improvement (n = 3), non-compliance (n = 3),
adverse effect (n = 1) and palliative care (n = 1). A temporary and voluntary
interruption of treatment was observed in 4 patients with an average duration of 33.2
d. During this 6-mo follow-up, the average duration of rifaximin therapy was 143 d
(range, 7-180 d).

Rifaximin effectiveness

In the whole cohort, we observed a downward trend in the total number of HE-
events, in the number of HE-related hospitalizations, and in the length of hospital stay
between periods 1 and 2 (Figure 1A).

For the subgroup “prevention of recurrent HE episodes” (Figure 1B), the total
number of HE events (0.79 vs 1.78; P = 0.013), the number of HE-related
hospitalizations (0.75 vs 1.57; P = 0.030) and the length of HE-related hospitalization
(6.98 d vs 15.71 d; P = 0.027) were significantly lower during the period with rifaximin
compared to the period without rifaximin.

When rifaximin was given for prevention of recurrent acute exacerbations on
persistent HE, there was a non-significant increase in the number of HE events (1.77
vs 1.48) and in the length of hospitalization (24.67 d vs 18.05 d). The number of HE-
related hospitalizations decreased between the two periods (1.15 vs 1.25; P = 0.728)
but the difference was not significant (Figure 1C).

Appearance of the first recurrence of an HE episode in patients with remission

The probability of HE recurrence was 46% among patients in remission from HE
episodes during rifaximin therapy. The median time to the first HE occurrence was
118.5 d (95%Cl: 91.8-145.3) (Figure 2).
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Table 1 Baseline characteristics of study patients (n = 62)

Demographic characteristics

Age, mean + SD, yr 62+10
Male sex, 1 (%) 45 (73)
Cirrhosis etiology, n (%)

Alcohol 41 (66)
Alcohol withdrawal, n (%) 34/41 (83)
Hepatitis-B or C virus 16 (26)
Non-alcoholic fatty liver disease 10 (16)
Other 7 (11)
Previous liver related complication, 1 (%)

HE 62 (100)
Gastrointestinal bleeding 28 (45)
Ascites 39 (63)
Renal failure 24 (39)
Hepatocellular carcinoma 14 (23)
Presence of oesophageal varices 48 (77)
TIPS, n (%) 25 (40)
Scores

Child class, n

A/B/C 2/36/24
Child score, mean + SD 9.2+£20
MELD, mean *+ SD 16.8+6.4

Total number of HE events occurred in hospitalization or requiring hospitalization, r (%)

0 1(2)

1 16 (26)
2 17 (27)
>2 28 (45)
The highest West Haven grade’, 1 (%)

1 6 (10)
2 20 (32)
3 24 (39)
4 12 (19)
Repeated HE-related hospitalizations (> 1), n (%) 42 (68)
Recurrent HE, 1 (%) 34 (55)

IThe grade ranges from 0 to 4, with higher scores indicating more severe impairment. HE: Hepatic
encephalopathy; TIPS: Transjugular intrahepatic portosystemic shunt; MELD: Model for end-stage liver
disease.

Cessation of persistent HE

The probability of persistent HE cessation was 68%. The median time to
disappearance was 78.3 d (95%CI: 52.0-104.7). After two months of treatment, more
than 50% of patients concerned were free of persistent HE (Figure 3).

Bacterial infections and safety

Twenty-six patients had one or more bacterial infections during period 1 compared to
13 patients during period 2. The rate of infectious events per patient was similar
before and after the introduction of rifaximin treatment (0.35 + 0.47 vs 0.34 + 0.54; P =
0.95). Rifaximin was well tolerated. Only 2 patients experienced adverse events
leading to the discontinuation of the drug for one of them (pruritus and drug induced
liver injury with no real correlation shown associated with the intake of rifaximin).

Predictive factors of response to treatment
All variables collected at the inclusion were analyzed and no significant difference
was found. The main characteristics of both groups are summarized in Table 2.
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Figure 1 Comparison of hepatic encephalopathy events, hepatic encephalopathy-related hospitalizations and length of hepatic encephalopathy-related
hospitalization with or without rifaximin for entire cohort and subgroups “prevention of recurrent hepatic encephalopathy” and “prevention of an acute
episode on persistent hepatic encephalopathy”. A: Entire cohort; B: Prevention of recurrent hepatic encephalopathy (HE) episodes; C: Prevention of recurrent

acute exacerbations on persistent HE. The results are expressed for 100 d of follow-up. HE: Hepatic encephalopathy.

DISCUSSION

In this retrospective study conducted in two liver diseases centers, we found that
rifaximin was efficient in secondary prevention in patients presenting recurrent
episodes of HE by reducing the risk of HE recurrence associated with hospitalization.
In fact, we observed a reduction of the total number of HE events, the number of HE-
related hospitalizations, and the length of HE-related hospitalization by up to 50%.
Conversely, we were not able to show any effectiveness of rifaximin in patients with
recurrent acute exacerbations on persistent HE. We observed an upward trend in the
number of HE events and in the duration of HE-related hospitalization as well as a
downward trend in the number of HE-related hospitalizations. Likewise, a cessation
of persistent HE in more than 50% of patients after two months of treatment has been
observed. Nevertheless, this result does not take into account any subsequent
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Figure 2 Probability of hepatic encephalopathy recurrence during rifaximin therapy in the subgroup
“Prevention of recurrent hepatic encephalopathy”, n = 29; Kaplan-Meier method.'Censored data correspond to
discontinuation of treatment before the occurrence of hepatic encephalopathy (HE). At the end of follow-up, it
corresponded to “HE-free” patients, after six months of treatment.

recurrences and does not ensure the maintenance of remission. Indeed, in this real-life
study, rifaximin was efficient in patients receiving HE according to the
manufacturer’s recommendations.

Similarly, the PROSPER study which should enroll approximately 550 patients with
HE, is ongoing under ‘real world’ clinical practice conditions. Results are still
unavailable but the controlled design of this study could avoid some bias related to
uncontrolled study™!. Actually, it can be argued that in our study the sample size was
relatively small, however we found results in accordance with the literature when
rifaximin was used in patients with recurrent HE and without persistent HE!"*. The
limited sample (n = 33) of patients suffering from recurrent acute exacerbations on
persistent HE precludes any conclusions about the absence of rifaximin effectiveness
in this subgroup of patients. Moreover, although not evaluated in our study, savings
costs could be made due to a decrease in the number of rehospitalization. In the study
of Orr et al™, real world data from seven United Kingdom liver centers of patients
with cirrhosis treated with rifaximin were analyzed (n = 326). Following the
beginning of rifaximin treatment, the total hospital length of stay was reduced by
between 31 and 53% resulting in an average saving of £4858-£6607 per patient per
year in hospital admission costs.

Our results in the subgroup “prevention of recurrent HE episodes” are in
accordance with those of Orr et al™]. In this retrospective study, comparing the 6 mo
pre-rifaximin and post-rifaximin initiation in living patients at the end of the
observation period (1 = 114), there were significant reductions in the average number
of hospitalizations per patient (liver-related 1.3 to 0.5, P < 0.001), hospital bed days
per patient (liver-related 17.8 to 6.8, P < 0.001), 30-day hospital re-admissions per
patient (liver-related 0.5 to 0.2, P = 0.039) and emergency department attendances per
patient (all-cause, 1.0 to 0.5, P < 0.001).

In our real life conditions, an off-label use of rifaximin was also found in more than
half of the cases: the prevention of acute exacerbations in patients with persistent HE,
i.e., another form of recurrent HE. This use was associated with a lack of therapeutic
alternatives and followed the failure of high-dose lactulose therapy. The literature
data are relatively poor and unclear in the area of persistent HE; to our knowledge, an
effectiveness assessment from this perspective is the first attempt. A few studies
comparing rifaximin to nonabsorbable disaccharides demonstrated its efficacy in the
management of HE events. However, baseline characteristics and the type of HE are
not always clearly described. Most studies indicate an efficacy of rifaximin in the
treatment of HE; some use the term “chronic” HE®~'. It can also refer to patients with
recurrent episodes of HE as well as patients with continuous abnormalities of the
mental statel*”. This underlines the difficulty to characterize HE and to appreciate its
time course and its severity both in clinical practice as well as in clinical trials. Indeed,
there is no standardized and reproducible tool to identify and grade HE!: The
clinical examination can be based on different clinical scales, especially the West
Haven criteria, the current gold standard”. However, this is a subjective and a non-
standardized grading system with limited inter-observer reliability!*! which depends
e.g., on the clinician’s own experience, the knowledge of the patient’s previous
condition and education and involvement of spouses or family members because
many episodes or exacerbations of HE occur at home. Recently, Bajaj et alt™! therefore
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Figure 3 Cessation probability of persistent hepatic encephalopathy during rifaximin therapy in the
subgroup “Prevention of an acute episode on persistent hepatic encephalopathy”, n = 33; Kaplan-Meier
method.'Censored data correspond to discontinuation of treatment before cessation of hepatic encephalopathy (HE).
At the end of follow-up, it corresponded to patients with maintenance of persistent HE.

developed a standardized and reproducible clinical tool, the HE Grading Instrument,
requiring further prospective applications™. The persistent form of HE makes us raise
more questions, which are connected to a definition which is not specific enough: e.g.,
how long does it take to consider an episode as persistent HE. The most recent
proposed nomenclature of HE classifies the recurrent HE as a distinct entity; no
details were provided concerning the acute exacerbations on persistent HE!".

Considering the conflicting results in terms of effectiveness, some predictive factors
of response have been researched. No significant results were obtained. It would
probably have been more relevant to consider alcohol withdrawal and not the
alcoholic etiology of cirrhosis as predictive factor because of the impact of alcohol on
bacterial overgrowth and bacterial translocation involved in the pathogenesis of
HEP L

The main strengths of this study are: (1) The ability of the patients to serve as their
own controls to overcome inter-individual variability and get results from small
samples; and (2) The originality of its subject which is particularly interesting in the
management of persistent HE. The main limitations of this study are acknowledged:
(1) The small sample size especially in the subgroup of patients suffering from
recurrent acute exacerbations on persistent HE precludes any conclusions about the
absence of rifaximin effectiveness in this indication; (2) The effectiveness assessment is
based on the most serious HE-events involving hospitalizations and does not take into
account the outpatients events; (3) The data are based on non-standardized
information obtained from hospitalization and consultation reports and depended on
the evaluation of each clinician supporting cirrhotic patients; (4) The data from “TIPS
patients” (n = 25; 40%) have not been analyzed as a separate entity. Because TIPS is a
known risk factor of HE, the actual effectiveness of rifaximin on HE could have been
underestimated!); and (5) The lack of a control group may limit the interpretation of
the results. Numerous factors are involved in improving the patient’s health status,
including specific drug effect, placebo effect, other therapeutic measures introduced,
and the natural history of the disease.

In conclusion, in this first “real life” experience, rifaximin was used for two
indications in a similar way. In secondary prevention of recurrent episodes of HE,
rifaximin prescription is validated by a consistent study and widely prescribed in this
indication. For the prevention of acute exacerbations recurrence on persistent HE, this
use is much more nebulous. After at least six months of therapy, the effectiveness of
rifaximin was confirmed in preventing the recurrence of HE episodes; but we cannot
conclude that rifaximin is effective in the management of persistent HE. However, we
noticed some encouraging results with a certain probability of persistent HE
cessation. Some randomized controlled trials are needed to assess the efficacy of
rifaximin in this type of HE. Nevertheless, first of all, it seems necessary to develop
standardized and reproducible tools to improve the patient” selection in clinical trials
and allow results’ comparisons among studies. It seems to be an essential step to
achieve further progress in the management of HE in clinical practice.
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Table 2 Predictive factors of response to treatment in the entire cohort (n = 62)

Parameter Non-responder (n = 26) Responder (n=36) P value

Indication, n (%)

Prevention of recurrent HE episodes/ prevention of recurrent acute exacerbations on 13 (50)/13 (50) 16 (45)/20 (55) 0.66
persistent HE

Sex (M/E), n (%) 21 (81)/5 (19) 24 (67)/12 (33) 0.22
TIPS, n (%) 8 (31) 17 (47) 0.19
Cirrhosis etiology, n (%)

Alcohol 20 (77) 21 (58) 0.13
Hepatitis-B or C virus 7 (27) 9 (25) 0.86
Lactulose therapy (period 1)

Patients treated, 1 (%) 22 (85) 31 (86) 1.0
Mean dose, mean + SD (g) 35+17 39+£19 048
Age 63 +10 62+10 0.89
HE (period 1)

HE events, mean + SD 141+£1.0 1.62+1.16 0.23
HE-related hospitalizations, mean + SD 1.3+£1.0 1.40 £0.95 0.16
Length of HE-related hospitalization, mean + SD 14+13 17+ 16 0.51
Repeated HE-related hospitalizations (> 1), n (%) 16 (62) 26 (72) 0.37
Infectious events 0.31 £ 0.44 0.35+0.47 0.92
Biochemical

INR 1.7£0.8 1.6+04 0.71
Serum albumin (g/L) 28+5 29+5 0.63
Serum bilirubin (pmol/L) 63 £ 99 35+20 0.11
Serum sodium (mmol/L) 1347 135+5 0.62
Serum creatinine (pmol/L) 97 + 50 107 £ 111 0.65
AST (UI/L) 5931 80 +135 0.45
ALT (UI/L) 33+19 44430 0.11
Hemoglobin (g/dL) 104+19 105+1.7 0.79
CRP (mg/L) 13+19 11+11 0.67
Scores

Child Pugh score 9£2 9£2 1.0
MELD score 16+6 17+6 0.53

HE: Hepatic encephalopathy; TIPS: Transjugular intrahepatic portosystemic shunt; INR: International normalized ratio; AST: Aspartate aminotransferase;
ALT: Alanine aminotransferase; CRP: C-reactive protein; MELD: Model for end-stage liver disease.

ARTICLE HIGHLIGHTS

Research background

Hepatic encephalopathy (HE) is a major complication of cirrhosis with independant prognostic
significance. The clinical and economic burdens of HE is tremendous and growing worldwide.
Therapies are needed to improve the quality of life of patients and to decrease the rate of
hospitalizations and the economic consequences.

Research motivation

The current management of HE is mainly based on lactulose. Rifaximin has been shown to
decrease the risk of HE recurrence in patients with episodic forms. HE can also be persistent.
However, there is no drug support recommendation for rifaximin use in this setting.

Research objections
The study aimed at assessing the effectiveness of rifaximin in the management of recurrent
episodes of HE and recurrent acute exacerbations on persistent HE, in “real life conditions”.

Research methods

This is a retrospective study using a within-subjects design. The data of patients treated with
rifaximin for HE is collected in two liver diseases centers, during the six-month period before
and during the six-month period after the initiation of rifaximin. The primary effectiveness
endpoint was the total number of HE events involving hospitalization.
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Research results

In the case of patients presenting recurrent episodes of HE, we observed a significantly reduction
of the total number of HE-events by up to 50%. Conversely, in the prevention of acute
exacerbations in patients with persistent HE, an off-label use which has been found in more than
half of the studied population, there was no significant difference in the number of HE-events.

Research conclusions
The effectiveness of rifaximin was confirmed in the prevention of HE episodes recurrence but
was not proved in the prevention of acute exacerbations recurrence on persistent HE.

Research perspectives

We noticed some encouraging results with a certain probability of persistent HE cessation.
Randomized controlled trials are needed to assess rifaximin efficacy in this type of HE. It seems
necessary to develop standardized and reproducible tools to improve the patients’ selection in
clinical trials and allow results comparison among studies. It seems to be an essential step to
achieve further progress in the management of HE in clinical practice.
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Abstract

BACKGROUND

Drug-eluting bead transarterial chemoembolization (DEB-TACE) is an
endovascular treatment to release chemotherapeutic agents within a target lesion,
minimizing systemic exposure and adverse effects to chemotherapeutics.
Therefore, identifying which patient characteristics may predict imaging
response to DEB-TACE can improve treatment results while selecting the best
candidates. Predictors of the response after DEB-TACE still have not been fully
elucidated. This is the first prospective study performed with standardized DEB-
TACE technique that aim to identify predictors of radiological response,
assessing patients clinical and laboratory characteristics, diagnostic imaging and
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intraprocedure data of the hepatocellular carcinoma treated in the neoadjuvant
context for liver transplantation.

AIM

To identify pre- and intraoperative clinical and imaging predictors of the
radiological response of drug-eluting bead transarterial chemoembolization
(DEB-TACE) for the neoadjuvant treatment of hepatocellular carcinoma (HCC).

METHODS

This is prospective, cohort study, performed in a single transplant center, from
2011 to 2014. Consecutive patients with HCC considered for liver transplant who
underwent DEB-TACE in the first session for downstaging or bridging purposes
were recruited. Pre and post-chemoembolization imaging studies were
performed by computed tomography or magnetic resonance. The radiological
response of each individual HCC was evaluated by objective response using
mRECIST and the percentage of necrosis.

RESULTS

Two hundred patients with 380 HCCs were examined. Analysis of the objective
response (nodule-based analysis) demonstrated that HCC with pseudocapsules
had a 2.01 times greater chance of being responders than those without
pseudocapsules (P = 0.01), and the addition of every 1mg of chemoembolic agent
increased the chance of therapeutic response in 4% (P < 0.001). Analysis of the
percentage of necrosis through multiple linear regression revealed that the
addition of each 1mg of the chemoembolic agent caused an average increase of
0.65% (P < 0.001) in necrosis in the treated lesion, whereas the hepatocellular
carcinoma with pseudocapsules presented 18.27% (P < 0.001) increased necrosis
compared to those without pseudocapsules.

CONCLUSION

The presence of a pseudocapsule and the addition of the amount of
chemoembolic agent increases the chance of an objective response in
hepatocellular carcinoma and increases the percentage of tumor necrosis
following drug-eluting bead chemoembolization in the neoadjuvant treatment,
prior to liver transplantation.

Key words: Hepatocellular carcinoma; Liver transplantation; Response evaluation criteria
in solid tumors; Neoadjuvant therapy; Liver neoplasms

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: This is the first prospective study performed with standardized drug-eluting
bead transarterial chemoembolization technique that aim to identify predictors of
radiological response, assessing patients clinical and laboratory characteristics,
diagnostic imaging and intraprocedure data of the hepatocellular carcinoma treated in the
neoadjuvant context for liver transplantation. Two hundred patients with 380
hepatocellular carcinomas were examined and we could conclude that the presence of a
pseudocapsule and the addition of the amount of chemoembolic agent increases the
chance of an objective response and increases the percentage of tumor necrosis in
hepatocellular carcinoma following drug-eluting bead chemoembolization in the
neoadjuvant treatment, prior to liver transplantation.
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Hepatocellular carcinoma (HCC) is the most common primary cancer of the liver, the
seventh most frequent malignant neoplasm and it is the third leading cause of cancer-
related death in the world['”l. Liver transplantation remains the best treatment option
for patients whose HCC falls within the Milan criterial“”!. Nevertheless, insufficient
organ donation demands priority criteria for transplantation in many countries”. To
avoid HCC progression while on the waiting list, patients can receive neoadjuvant
treatment if they are within the criteria “bridging therapy” or not “downstaging
therapy”, and remain eligible for transplantationl®’l. In many centers, transarterial
chemoembolization (TACE) is the treatment of choice for that purposel®.

Although TACE has been proven effective for the treatment of intermediate stage
HCCU, tumor response as a neoadjuvant therapy prior to resection and liver
transplantation, (BCLC stages 0, A and B) is less predictablel’. Drug-eluting bead
transarterial chemoembolization (DEB-TACE) is a novel endovascular treatment
based on the use of microspheres that release chemotherapeutic agents within a target
lesion, minimizing systemic exposure and adverse effects to chemotherapeutics!™'!l.
Hence, identifying which patient characteristics may predict imaging response to
DEB-TACE may improve treatment results when selecting the best candidates for
neoadjuvant therapy.

Current publications regarding determinants of post-TACE tumor response seem to
be based on published data using c-TACE, and on retrospective studies!*'*l. DEB-
TACE's predictors of response have not been completely elucidated. This is the first
single-center prospective study performed using a standardized DEB-TACE
technique that aimed to identify predictors of radiological response, assessing patients
clinical and laboratory characteristics, diagnostic imaging and intraprocedural data of
HCCs treated in the neoadjuvant context for liver transplantation.

MATERIALS AND METHODS

This was a single-center, observational cohort, prospective study, conducted at the
Interventional Medicine Center, and was approved by the local institutional review
board (CAAE 0199.0.028.000-11). All patients signed an informed consent form.

Patients and eligibility

Two hundred consecutive HCC patients underwent DEB-TACE first session at our
institution from April 1, 2011 until June 30, 2014, according to the outpatient
treatment protocol!”. These patients had a total of 380 tumors, and 323 of them were
treated. Inclusion criteria was as it follows: patients with HCC BCLC staging 0, A or B,
who took part in the liver transplantation program of the institution, in which the
DEB-TACE procedure purpose was downstaging or for bridging strategy, and we
assured they did not have extrahepatic spread or vascular invasion. Patient pre-
treatment assessments was performed and included clinical and physical
examination, imaging studies and laboratory tests — including contrast-enhanced
magnetic resonance (MRI) or triple-phase computed tomography (CT). The
intraoperative variables that were assessed were treatment-specific and general
procedure data for each tumor. Exclusively the imaging results from the first session
procedure were analyzed. The imaging was performed from 30 to 60 d after DEB-
TACE and so the response evaluation.

DEB-TACE procedure

All procedures were performed under sedation (midazolam and fentanyl),
intravenous analgesia and local an aesthesia with 2% lidocainee. Catheterizations
were performed via common femoral artery, followed by superior mesenteric, celiac
trunk and common hepatic artery angiograms performed with a Cobra 2 5F or
Simmons 2 5F (Cordis, United States). With the angiogrames, it was possible to outline
the hepatic artery anatomy, to delineate the tumor and the vessels that supply it, and
assess portal vein patency.

The feeding vessels previously identified were catheterized with a 2.8 F
microcatheter (Progreat, Terumo, Japan), and followed by embolization of the tumors
with injection of one vial of 100-300 um DC-BEAD (Biocompatibles®, United
Kingdom, LTDA) or 50-100 pm HepaSphere (Merit Medical Systems, United States)
loaded with 50 mg doxorubicin mixed with iodinated contrast medium, in line with
the manufacturers recommendations. Proximal embolization was defined by delivery
of beads from the right or left hepatic artery; Segmental embolization by DEB-TACE
delivery from segmental branches; and subsegmental embolization by the injection of
beads from subsegmental or even more distal branches (Figure 1)l

When necessary to guide catheterization and evaluate tumor vascularization cone
bean computed tomography (Xper CT, Philips, Netherlands) imaging was carried out.
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Figure 1 Hepatic angiography - arterial phase - and levels of superselection for administration of the
chemoembolic agent. Superelelectivity levels for administration of the chemoembolic agent. 1: Proximal
embolization: right/left hepatic artery trunk; 2: Segmental: right/left hepatic artery segmental branch; 3: Subsegmental
branch of the right/left hepatic artery.

Whether the target lesion was hyper ou hypovascular, compared to the hepatic
parenchyma in angiographic presentation, was also described (Figure 2). The
endpoint was reached when near stasis was observed in the arterial branch(es)
supplying the tumor. If that was no accomplished after the first procedure, the same
HCC was identified in the database and later in another opportunity. The dose of
chemoembolic agent used in each treated lesion was quantified. In situations such as
proximal/contiguous lesion involvement, or where it was not possible to perform
superselective catheterization and individualization of the target lesion, the following
equation was used to individualize the dose of chemoembolic agent administered to
the lesion (Figure 3). A suturing device (Perclose Proglide, Abbott, United States) was
used for access closure in all patients.

Tumor response

The primary outcome of the study was to determine the radiological objective
response (OR) of HCC to DEB-TACE therapy, as assessed by mRECIST guidelines!”**.
The secondary endpoint of the study was to determine radiological response using
the percentage of HCC necrosis after DEB-TACE therapy. Tumor response was
evaluated in three manners.

Nodule-based analysis: Response of each treated tumor was evaluated and the
baseline diameter prior to DEB-TACE was compared to the same tumor diameter
after DEB-TACE, as stated by the mRECIST guidelines!'”l. Complete response (CR)
was defined as the absence of intratumoral contrast enhancement, and partial
response (PR) when at least 30% decrease in diameter of the viable tumor was
reached. Any case that did not meet for either partial response or progressive disease
was considered as stable disease (SD), and progressive disease (PD) was defined as an
increase of 20% or more in diameter of the viable tumor. OR was characterized as
responder (RE) when the nodule reached CR and PR, and non-responder (NR) when
the nodule reached SD and PD.

Target lesion response: The response of treated nodules was evaluated by comparing
the baseline sum of diameters of target lesions previous to DEB-TACE with the sum of
diameters of viable target lesions after DEB-TACE in each patient, according to
mRECIST guidelines CR was defined as the absence of intratumoral contrast
enhancement in all target lesions, and PR when at least 30% decrease in the sum of the
diameters of the viable tumor was reached. Any case that did not meet for either
partial response or progressive disease was considered as SD, and PD was defined as
an increase of 20% or more in the sum of the diameters of the viable target lesions. OR
was characterized as RE when the target lesion reached CR and PR, and NR when the
target lesion reached SD and PD.

Individual response of treated HCC (% necrosis): Analysis of individual necrotic
percentage response of each of the 298 treated HCCs was assessed by comparing the
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Figure 2 Representation of feeding vessels and hypervascularization of hepatocellular carcinoma in hepatic angiography. A: Hepatic angiography - arterial
phase - showing, in solid line, projection two feeding vessels responsible for the formation of hepatocellular carcinoma who received chemoembolic agent dose; B:
Hepatic angiography - arterial phase - showing the presence of a circular area in the projection of hepatocellular carcinoma with contrast medium concentration in
relation to the adjacent area, being characterized as a hypervascular hepatocellular carcinoma.

largest axial diameter of necrosis of each tumor with the largest diameter of the same
tumor post-DEB-TACE imaging.

Statistical analysis

Statistical analysis was performed using SPSS software, version 20.0 (IBM, Armonk,
NY, United States). Differences between the means of continuous variables were
compared according to the OR using Student's ¢-tests. Qualitative variables were
described according to OR, and the association with chi-square test or exact tests
(Fisher's exact test or likelihood ratio test) was verified. Pearson's correlations with
quantitative variables were calculated for necrosis assessment and necrosis
percentages were compared according to qualitative characteristics using Student's ¢-
test or analysis of variance (ANOVA). To evaluate prognostic factors for OR,
multivariate logistic regression analysis was performed and multiple linear regression
analysis was used to evaluate prognostic factors of the percentage of tumor necrosis.
For both models, the univariate analysis variables that were statistically significant for
the outcomes were inserted, using the stepwise backward selection method with 5%
input and output cryethium. The ROC (receiver operating characteristics) curve was
constructed for the OR model to evaluate the quality of fit of the model. A p-value of
less than or equal to 0.05 was considered significant.

RESULTS

In this study, 200 patients were included, with a total of 380 tumors detected at
baseline imaging examinations. Of the 380 nodules, 323 were defined as target lesions
and underwent DEB-TACE. The procedure was interrupted before embolization in
one patient, with a single tumor, because he presented respiratory failure after
sedation. Prior to the control imaging tests, 14 patients underwent hepatic transplant
and were excluded. Therefore, the tumor radiological response was evaluated in 185
patients and the remaining 298 HCCs (Figure 4). The mean time between baseline
CT/MRI and DEB-TACE was 40.2 d.

Target lesion response

According to OR for the target lesions (mRECIST; Target Lesion Response), no
difference was observed between groups, concerning clinical characteristics, pre
procedure laboratory and intraoperative information,as shown in Tables 1-3. Higher
indirect bilirubin alone suggested a lower mean value in RE patients (P = 0.05) (Table
2).

Nodule-based tumor response
The individual preoperative radiological characteristics and intraoperative variables
of HCCs were classified according to OR (mRECIST; nodule-based analysis). Upon
univariate analysis, large HCC diameter (P < 0.001), the presence of a pseudocapsule
(P < 0.001), increasing levels of chemoembolic agent delivered (P < 0.001) and larger
numbers of feeding vessels (P = 0.041) were found to be predictive factors for OR
(Table 4).

By multivariate logistic regression analysis, among variables that showed relevance

Reishidenge WJH | https://www.wjgnet.com 25 January 27,2020 | Volume12 | Issuel |



Galastri FL et al. Response predictors following HCC chemoembolization

32.12 mm

38.51 mm

D MRI: E Example:
- Lesion 1 Seg VI: 3.8 cm Lesion 1 dose Seg VI: 3.8/9.2 = 0.41 x Total dose
- Lesion 2 Seg VI: 3.2 cm - Diameter HCC sum (3.8 + 3.2 + 2.2): 9.2 Lesion 2 dose Seg VI: 3.2/9.2 = 0.35 x Total dose
- Lesion 3 Seg VI: 2.2 cm Lesion 3 dose Seg VI: 2.2/9.2 = 0.24 x Total dose

F Dose equation

Largest viable diameter of target lesion
- Individualize chemoembolic agent (cm) = 9 9 x Total dose

Sum of the largest viable diameter of the lesions involved

Figure 3 Calculation method for individualization of the dose of the chemoembolic agent received by treated hepatocellular carcinoma in situations of
impossibility of the superselective catheterism. A: Magnetic resonance imaging pre-chemoembolization abdomen - post-contrast T1 weighted phase - showing
three confluent hypervascular lesions; B: Selective hepatic arteriography in segment VI of the right hepatic artery showing hypervascular lesions characteristic of
hepatocellular carcinoma; C: Intraoperative cone beam tomography with selective arterial contrast in segment VI - venous phase - showing three confluent lesions
with contrast medium lavage; D: Diameter of hepatocellular carcinomas located in segment VI to be treated; E: Exemplification of the calculation of dose
individualization of the chemoembolic agent administered; F: Equation of individualized chemoembolic dose. MRI: Magnetic resonance imaging.

alone, only the dose of the chemoembolic agent (OR = 1.04; 95%CI: 1.02-1.06, P <
0.001) and the presence of a pseudocapsule (OR = 2.01; 95%ClI: 1.18-3.42) were jointly
prognostic factors for OR (Table 5). For each milligram of chemoembolic agent
solution administered, there was a 4% increase chance of the chemoembolized tumor
being RE. The variables of number of feeding vessels and diameter of HCC lost
statistical significance in the presence of the variables of the chemoembolic agent dose
and pseudocapsule presence. Once a target tumor received the full dose of the 50 mg
chemoembolic agent, it was 58.9% more likely to be RE than a tumor that received 1
mg chemoembolic agent. The chance of the tumor being RE when in the presence of a
pseudocapsule was 2.01 times greater (95%CI: 1.18-3.42, P = 0.01) the chance of
tumors without a pseudocapsule being RE (Table 5).

Despite the adjustments found for the dose of chemoembolic agent (mg) and
pseudocapsule as explanatory variables for OR, the area under the curve (AUC) was
70.5% (Figure 5) indicating that other characteristics not evaluated in this study are
also important additional factors that explain OR. Nevertheless, according to the ROC
curve, these two variables presented an acceptable adjustment for OR.

Individual response of treated hepatocellular carcinoma (% necrosis)

When the necrosis rate was evaluated with respect to each of the tumor characteristics
(Table 6), necrosis increased as HCC diameter increased (v = 0.210; P < 0.001) and as
the dose of chemoembolic agent increased (r = 0.310, P < 0.001). The presence of a
pseudocapsule conveyed, on average, a higher percentage of necrosis (P < 0.001).
Regarding arterial catheterization, tumors chemoembolized through subsegmental
branches presented a higher percentage of necrosis than tumors chemoembolized
through segmental branches (P = 0.038).

However, according to multiple linear regression (Table 7), when evaluated
together, only the dose of the chemoembolic agent and presence of a pseudocapsule
were related to the percentage of necrosis. The addition of each 1 milligram of the
chemoembolic agent resulted in an average increase of 0.65% in necrosis in the treated
lesion, whereas HCCs with a pseudocapsule presented 18.27% more necrosis than
CHCs without a pseudocapsule. On average, HCCs that did not receive mg of
chemoembolic agent and did not have a pseudocapsule, presented 27.8% necrosis.
This radiological response, as a percentage of HCC necrosis treated through the DEB-
TACE, can be expressed by the equation:
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380 HCCs (CT/MRI pre DEB-TACE)
200 patients

1 patient (1 HCC)

Respiratory insufficiency after sedation
(Interrupted before DEB-TACE)
Excluded from analysis

56 HCCs
Did not receive a chemoembolic agent dose
(Multinodular patients)

323 HCCs received 14 patients
Chemoembolism agent Liver transplant before CT/MRI control
(Target Lesions) (Not evaluated radiological response)

298 HCCs and 185 patients

Figure 4 Flowchart of the patients included in the study. HCC: Hepatocellular carcinoma; CT: Computed
tomography; MRI: Magnetic resonance imaging; DEB-TACE: Drug-eluting bead transarterial chemoembolization.

DISCUSSION

Radiological response to neoadjuvant HCC treatments is a fundamental method of
evaluation for the decision to maintain and meet the criteria necessary for execution of
a hepatic transplant’-''l. Although the pseudocapsule was considered a predictor of
radiological response in our study, this radiological characteristic of HCC cannot be
differentiated from the true tumor capsule by imaging tests, requiring
histopathological evaluation!”*'l. However, Ishigami et all"”! were able to correlate
radiological findings of the pseudocapsule through histopathological analysis,
evidencing that it was composed of prominent sinusoids and/or peritumoral fibrosis
connecting to Glisson capsule fibrosis. Pseudocapsule HCCs, according to the same
author, can be considered similar to those with a true fibrotic capsule histologically in
terms of tumor invasiveness because the incidence of vascular invasion and degrees
of cellular differentiation of evaluated tumors were similar!'.

In a previous study, evaluating 23 patients submitted to DEB-TACE in the same
clinical stage of the current study who were submitted to liver transplantation, the
presence of true capsule tumor was an independent predictor of histological
responsel”. Similarly, studies evaluating changes in the histopathological architecture
of HCCs treated with cTACE found that unencapsulated tumors have a worse
response to cTACE than capped tumors, suggesting that unencapsulated lesions are
primarily nourished by the portal vein®l. Unlike our study, however, none of the
cited studies were able to quantify the importance of the presence of pseudocapsules
with respect to radiological response of HCC to DEB-TACE.

When we consider only those studies that used the DEB-TACE technique, we find
Vesselle et al”’], a prospective cohort studying BCLC stage A and B patients!""*’], who
were not candidates for curative therapy and used a heterogeneous caliber of embolic
agent, identified that HCCs smaller than 5 cm were associated with a greater chance
of CR and that tumors located in the hepatic segments I and IV presented worse
radiological results”l. In our study, the location of HCC in the hepatic segments,
based on the hepatic segmentation of Couinaud, was not a predictor of radiological
response (P = 0.961 OR, nodule-based analysis (mRECIST) and HCC treated P = 0.709,
percentage of necrosis).

Odisio et al™ evaluated histopathological response in a similar population with the
same standardized DEB-TACE technique, dividing HCCs into two groups according
to the diameter, 3.2 cm (95%CI: 2.55 -3.85) and 2.1 cm (95%CI: 1.79-2.48), and found a
higher percentage of necrosis in HCCs with larger diameters. In our study, although
the mean diameter of HCCs was related to radiological response, both according to
OR of the individual HCC response, NR: 2.2 cm (SD: 1; 8.5 cm) and RE: 2.7 cm (P <
0.001), as well as the percentage of HCC necrosis treated (P < 0.001), when evaluated
together with the dose of the chemoembolic agent and pseudocapsule, it did not
retain statistical significance.
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Table 1 Clinical characteristics according to objective response - target lesion response

Variable NR(n=44) RE(n=141) Total (n=185) Pvalue
Gender (male), 11 (%) 39 (88.6) 118 (83.7) 157 (84.9) 0.424
Age (yr), mean + SD 58.7£9.2 57.4+8.1 57.7£8.4 0.363"
BMI, mean + SD 272442 27+48 271+47 0.717'
Systemic hypertension, 7 (%) 19 (43.2) 60 (42.6) 79 (42.7) 0.941
DM, n (%) 17 (38.6) 46 (32.6) 63 (34.1) 0.463
DLP, n (%) 1(23) 9 (6.4) 10 (5.4) 0.456
Smoker (%) 12 (27.3) 28 (19.9) 40 (21.6) 0.297
Coagulopathy™*, 1 (%) 21 (47.7) 63 (44.7) 84 (45.4) 0.723
Thrombocitopenia’, 1 (%) 28 (63.6) 93 (66) 121 (65.4) 0.778
CHILD, 7 (%) 0.705°
A 19 (45.2) 72 (52.6) 91 (50.8)
B 20 (47.6) 56 (40.9) 76 (42.5)
C 3(7.1) 9 (6.6) 12 (6.7)
MELD, mean + SD 121£35 11.9+£35 12+35 0.605"
Downstaging’ - Milan Criteria, 1 (%) 9 (20.5) 45 (31.9) 54 (29.2) 0.144
Multinodular HCC, 1 (%) 19 (43.2) 68 (48.2) 87 (47) 0.558
Xz—test.

1Student’s t-test;

%Fisher’s exact test;

3Can’t calculate;

“Patients with INR > 1.21"");

SPatients with serum platelet counts < 150.000/ mm>);

6Probability ratio test;

"Patients undergoing neoadjuvant liver transplant treatment excluded from the Milan Criteria. NR: Non-
responder; RE: Responder; BMI: Body mass index; DM: Diabetes mellitus; DLP: Dyslipidemia; CHILD: Child-
Turcotte-Pugh classification; MELD: Model for end-stage liver disease; DEB-TACE: Drug-eluting beads
transarterial chemoembolization; INR: International normalized ratio; HCC: Hepatocellular carcinoma.

There have been no published studies that related the dose of the chemotherapeutic
agent used individually in each HCC in neoadjuvant DEB-TACE procedures with
radiological response. In a study by Odisio et al®*’l, cumulative dose of the
chemoembolic agent in all DEB-TACE sessions in which the HCC was submitted, was
examined using histopathological results, and no statistical significance was observed.
The elapsed time of more than one DEB-TACE procedure in addition to the waiting
period for LT may have influenced the outcome of the histopathological evaluation.
However, another factor that may justify the absence of this correlation in the study of
Odisio et al™, is the fact that the HCCs that did not reach vascular stasis until the end
of the chemoembolic agent with carrier microspheres were administered the
complementary embolization with microspheres (300-500 pm Bead Block,
Biocompatibles, United Kingdom Ltd.) until reaching vascular stasis. In our study, the
dose of the standardized chemoembolic solution of carrier microspheres was not
supplemented with non-carrier microspheres, except in cases of tumor rupture,
increasing the reliability of the method in reaching the same dose ratio in all HCCs of
the chemoembolic/cm of viable HCC until vascular stasis is reached. HCCs that did
not reach vascular stasis were identified and tested for radiological response as
described in Tables 4 and 6. According to our study, the dose of chemoembolic agent
administered individually in each HCC is directly related to radiological response
when evaluated by the mRECIST OR method"*, as well as the percentage of necrosis.

Analysis of randomized univariate associations of demographic, laboratory, and
comorbid data, according to Target Lesion Response (mRECIST)!""**], showed that
patients with OR showed lower values of indirect bilirubin (P = 0.05), indicating a
possibility that the greater clinical severity of these patients may have influenced the
worse performance of their radiological response. However, CHILD and MELD
scores, specific scores for clinical liver function evaluation, were tested and were not
statistically significance. Understanding the relationship of these severity criteria to
DEB-TACE results in the neoadjuvant scenario to liver transplantation becomes
important because the addition of neoadjuvant procedures to liver transplant brings
with it an additional risk known for surgical procedures of patients staged in more
advanced severity classes. Thus, the benefit of the use of DEB-TACE in this scenario
should be evaluated in a rigorous and standardized way, to identify patients who can
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Table 2 Pre procedure laboratory characteristics according to objective response - target lesion

response (MRECIST)
Variable NR (n = 44) RE (n=141) Total (n = 185) P value
Hb (g/dL) 129+25 129+2 129+21 0.667'
Ht (%) 371£6.7 37.4£5.6 37.3+59 0.862"
Creatinine (mg/dL) 0.95+0.81 0.92+0.86 0.93 +0.84 0.459'
Albumin (g/dL) 3.43£0.53 3.34+055 3.37 £0.54 0.575!
Alphafetoprotein (UI/mL) 2003 + 463 435.1 +2307.2 379.3 +2027.7 0.320'
Direct bilirubin (mg/dL) 0.73 +0.49 0.65 +0.41 0.67 £0.43 0.648'
Indirec bilirubina (mg/dL) 1.43 £0.87 114 £0.71 1.21£0.76 0.050"
Total bilirubin (mg/dL) 19+1.11 1.78 £ 0.89 1.81+0.94 0.842!
INR 1.31£0.19 131+0.21 13102 0.778!
Platelets (x 10°/mm®) 85+429 91.7 +54.8 90.1 +52.1 0.810"
AST (U/L) 87+ 68.1 84.4 +59 85.1+61.3 0.842!
ALT (U/L) 714 +524 715+49.7 71.5+50.2 0.825'

IStudent's t-test. NR: Non-responder; RE: Respondent; Hb: Hemoglobin; Ht: Hematocrit; INR: International
normalized ratio; AST: Glutamic-oxalacetic transamisnase; ALT: Glutamic-pyruvic transaminase.

obtain the maximum radiological response with the lowest clinical risk.

In relation to intraoperative variables [duration of the procedure (min), radioscopy
time (min) and contrast volume (mL)] tested according to OR - Target Lesion
Response (mRECIST) (Table 3), no statistical significance was observed with
radiological response. Thus, possible assumptions were made that longer procedures,
with a longer radioscopy time or requiring a greater volume of contrast medium
during the DEB-TACE that were, therefore, more difficult, could present worse
radiological results but were not confirmed.

Intraoperative variable for arterial catheterization, when evaluated by the
percentage of HCC necrosis treated, suggested that tumors chemoembolized through
subsegmental branches had a higher percentage of necrosis than tumors
chemoembolized through segmental branches (P = 0.038). However, in a multiple
linear regression analysis, this variable did not maintain statistical significance. Even
when we evaluated the variable arterial selectivity according to OR - target lesion
response (mRECIST), it was not statistically relevant. Thus, the perception that the
best radiological response in transarterial procedures is obtained with the maximum
superselecttion of the target HCC was not confirmed in this study.

The limitations of this study include that data analysis was related only to the first
treatment of HCC by DEB-TACE, and there were some HCCs that did not achieve
vascular stasis in this first session of DEB-TACE (not achieved the end point).
Furthermore, use of the 50-100 pm Hepasphere carrier microsphere (Merit Medical
Systems, United States) only occurred in 28 HCCs, while the 100-300 pm DC Beads,
Biocompatible, United Kingdom Ltd. was used in the remaining 270 HCCs, so it was
not possible to identify differences between these materials used in the radiological
results.

Analysis of predictors of radiological response of DEB-TACE for the neoadjuvant
treatment of HCC showed that a pseudocapsule increases the chance of HCCs being
responders by 2.01 times, and every milligram of chemoembolic agent administered
causes a 4% increase in the chance of HCC being responders. The addition of each 1
mg of the chemoembolic agent resulted in an average increase of 0.65% in necrosis,
and the presence of a pseudocapsule causeds 18.27% more necrosis in treated HCCs.
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Table 3 Intraoperative information according to objective response - target lesion response (mRECIST)

Variable NR (n = 44) RE (n=141) Total (n = 185) P value
Duration (min) 60.9 £24.9 64.5+24.8 63.6+24.8 0.372!
Radioscopy time (min) 252117 252+12 252+119 0.927"
Contrast volume (mL) 251.8+70.1 249.6 £63.1 250.1 + 64.6 0.888'

IStudent's t-test. NR: Non-responder; RE: Responder; Duration: Total time of chemoembolization procedure; Radioscopy time: Radioscopy time of the

chemoembolization procedure.

Table 4 Characteristics of hepatocellular carcinoma according to objective response - nodule-based analysis (mRECIST)

Variable NR (n=93) RE (n = 205) Total (n = 298) P value
Preoperative

HCC diameter (cm) 2.2(1;8.5) 2.7 (1.1;8) 2.5(1;85) <0.001"
Liver segment’, 11 (%) 0.961°

1 2(2.2) 4(2) 6(2)

2 8 (8.6) 24 (11.7) 32 (10.7)

3 5(5.4) 15 (7.3) 20 (6.7)

4 10 (10.8) 18 (8.8) 28 (9.4)

5 9(9.7) 23 (11.2) 32(10.7)

6 19 (20.4) 35 (17.1) 54 (18.1)

7 23 (24.7) 46 (22.4) 69 (23.2)

8 17 (18.3) 40 (19.5) 57 (19.1)

Pseudocapsule, 1 (%) 47 (50.5) 149 (72.7) 196 (65.8) <0.001
Intraoperative

Chemoembolic dosis (mg) 11.4 (1.5; 50) 22.5 (2.4; 100) 18.23 (1.5; 100) <0.001"
Feeding vessels 0.0411
mean * SD 12+04 13+05 1.2+05

median (min; max) 1(1;3) 1(1;3) 1(1;3)

Selective catheterization®, 1 (%) 0.197°
Proximal 3(3.4) 9(5.2) 12 (4.6)

Segmental 33 (37.9) 47 (27.2) 80 (30.8)

Subsegmental 51 (58.6) 117 (67.6) 168 (64.6)

Hypervascular”, 1 (%) 70 (75.3) 156 (78.8) 226 (77.7) 0.502
End-point’, 11 (%) 88 (94.6) 187 (91.2) 275 (92.3) 0.308

1Mann—Whit’ney test;
2Liver segmentation according to Couinaud;
3Likelihood ratio test;

“Hepatocellular carcinoma identified as hypervascular during hepatic angiography;
SHepatocellular carcinoma that obtained vascular stasis during the first chemoembolization session. NR: Non-responder; RE: Responder; HCC:

Hepatocellular carcinoma.

Table 5 Objective response - nodule-based analysis (mRECIST) - responder

95%Cl
Variable OR P value
Inferior Superior
Chemoembolic dose (mg) 1.04 1.02 1.06 <0.001
Pseudocapsule 2.01 1.18 3.42 0.01
Multiple logistic regression.
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Table 6 Characteristics of lesion according to percentage of necrosis - hepatocellular carcinoma treated

Variable Description P value
HCC diameter (cm)’ 0.21 <0.001
Chemoembolic dose (mg)" 0.31 <0.001
Feeding vessel' 0.093 0.11
Liver segment” 0.709°
1 41.7£49.2

2 60.9 +43.6

3 64 +389

4 53 +42.4

5 473 £42

6 50 +43.6

7 56.2 +41.3

8 59.3+432

Pseudocapsule <0.001"
No 39.2+438

Yes 63.4+39.2

Selective catheterization’ 0.038’
Proximal 70.4 +£43.9

Segmental 46.3+41.6

Subsegmental 59.1+419

Hypervascular’ 0.988°
No 54.4 +43.6

Yes 543+422

End point’ 0.198°
No 66.1+37.7

Yes 542+426

TPearson's correlation;

2Liver segmentation according to Couinaud;

SANOVA;

“Student t-test;

SSelective catheterization levels for hepatic chemoembolization (Proximal: right/left hepatic artery trunk; Segmental: right/left hepatic artery segmental
branch; Subsegmental: right/left hepatic artery subsegmental branch);

®Hepatocellular carcinoma identified as hypervascular during hepatic angiography;

"Hepatocellular carcinoma that obtained vascular stasis during the first chemoembolization session. Data expressed as mean + SD. HCC: Hepatocellular
carcinoma.

Table 7 Radiological response - % Necrosis - treated hepatocellular carcinoma

Variable Coefficient Standard-error tvalue P value
Constant 27.83 4.64 6 <0.001
Chemoembolic dose (mg) 0.65 0.14 4.58 <0.001
Pseudocapsule 18.27 B 3.66 <0.001

Multiple linear regression.
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Figure 5 Receiver operating characteristics curve of prediction of hepatocellular carcinoma objective response.

Necrosis (%) = 27.8 + 0.65 (Dose of the chemoembolic agent) + 18.27 (Pseudocapsule’)

Absence = 0
'Pseudocapsule (Dose of the chemoembolic agent < 50 mg)
Presence = 1

ARTICLE HIGHLIGHTS

Research background
Drug-eluting bead transarterial chemoembolization (DEB-TACE) minimizes systemic exposure
and adverse effects to chemotherapeutics in hepatocellular carcinoma (HCC) patients.

Research motivation
Predictors of the response after DEB-TACE still have not been fully elucidated.

Research objectives
Identifying characteristics which may predict imaging response can improve treatment results
and select the best candidates.

Research methods
This was a single center, observational cohort prospective study.

Research results

Pseudocapsule increases by 2.01 times the chance of HCC to be responder and 18.27% more
necrosis in treated HCCs. Every milligram of the chemoembolic agent administered causes a 4%
increase the chance of HCC to be a responder and increase of 0.65% in necrosis.

Research conclusions

Pseudocapsule and the addition of the amount of chemoembolic agent are imaging response
predictors following drug eluting beads chemoembolization in the neoadjuvant liver transplant
treatment of hepatocellular carcinoma.

Research perspectives

Identify what other criteria not evaluated in this study may also be important additional factors
explaining the post-DEB-TACE radiological response in the neodjuvant treatment of
hepatocarcinoma.
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