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Quality of life after liver transplantation: State of the art
Louis Onghena, Wouter Develtere, Carine Poppe, Anja Geerts, Roberto Troisi, Aude Vanlander,
Frederik Berrevoet, Xavier Rogiers, Hans Van Vlierberghe, Xavier Verhelst

Abstract

Louis Onghena, Wouter Develtere, Anja Geerts, Hans Van
Vlierberghe, Xavier Verhelst, Department of Hepatology and
Gastroenterology, Ghent University Hospital, 9000 Ghent, East
Flanders, Belgium

Quality of life (QoL) after deceased donor liver trans
plantation is increasingly recognized as a major outcome
parameter. We reviewed recent publications in this rapidly
evolving field in order to summarize recent achievements
in the field and to define opportunities and perspectives
for research and improvement of patient care. QoL
does improve after liver transplantation according to a
typical pattern. During the first year, there is a significant
improvement in QoL. After one year, the improvement
does stabilise and tends to decline slightly. In addition to
the physical condition, different psychological parameters
(such as depression, anxiety, sexual function) and socio
demographic elements (professional state, sex, marital
state) seem to impact QoL. Opportunities for further
research are the use of dedicated questionnaires and
identification of influencing factors for QoL.

Carine Poppe, Roberto Troisi, Aude Vanlander, Frederik
Berrevoet, Xavier Rogiers, Department of General and Hepato
biliary Surgery, Liver Transplantation Service, Ghent University
Hospital and Medical School, 9000 Ghent, East Flanders, Belgium
Author contributions: Onghena L, Develtere W, Poppe C,
Geerts A, Troisi R, Vanlander A, Berrevoet F, Rogiers X, Van
Vlierberghe H and Verhelst X collected and analyzed the data and
wrote the paper with equal contribution.
Conflict-of-interest statement: There is no conflict of interest
associated with any of the senior author or other co-authors
contributed their efforts in this manuscript.
Open-Access: This article is an open-access article which was
selected by an in-house editor and fully peer-reviewed by external
reviewers. It is distributed in accordance with the Creative
Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this
work non-commercially, and license their derivative works on
different terms, provided the original work is properly cited and
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Key words: Epidemiologic factors; Liver transplantation;
Demographic factors; Quality of life; Mental health;
Sociological factors
© The Author(s) 2016. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Core tip: Quality of life (QoL) after deceased donor
liver transplantation (LT) is increasingly recognized as
a major outcome parameter. This review summarizes a
broad spectrum of factors that influence QoL in LT and
elucidates the evolution in time of physical and mental
QoL after LT. Furthermore attention is given to areas
for further investigation and the use of self-report QoL
questionnaires in LT. This way, we want to offer a recent
and complete overview in this rapidly evolving field.
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STUDY RESULTS
Description of selected manuscripts

Thirty-one publications met our criteria for the PubMed
search, including 24 original articles and 7 reviews (Figure 1
st
and Table 1). The last search was performed September 1 ,
2015.

INTRODUCTION
In 1967, Thomas Starzl performed the first successful
liver transplantation. Over the past few decades liver
transplantation (LT) has become a widely accepted
treatment for end-stage liver disease, acute liver failure
and selected cases of hepatocellular carcinoma with
[1,2]
excellent long-term results . The first years after the
introduction of liver transplantation were characterized by
a marked increase of survival rates, due to better pre- and
post-operative care, refinement of explanting techniques
and organ preservation, better surgical techniques, the
development of potent immunosuppressive drugs and
improved patient selection. Therefore, mortality and
[3,4]
morbidity have decreased . Today liver transplantation
has a three-month survival rate of about 91.2%, a fiveyear survival of about 73.3% and a ten-year survival of
[3,5-7]
about 60%
.
Survival is the main outcome parameter after liver
transplantation and a conditio sine qua non. However,
once survival is granted, the real outcome parameter
to address the success of liver transplantation on the
long term is quality of life (QoL). QoL can be defined
as “an overall sense of well-being, including aspects of
happiness and satisfaction with life as a whole, which
is measurable through mental well being, physical
[8]
functioning and overall health status” . The World Health
Organization defines health as a “state of complete
physical, mental and social well-being and not merely
the absence of disease and infirmity”. A shift of the
focus from life expectancy to QoL can be observed in an
increasing number of medical fields and is also taking
[9]
place in organ transplantation research . The goal of
liver transplantation is to achieve a health status that is
at least as good as it was before liver transplantation.
Since 2010 many authors have addressed the issue of
QoL after LT. Our goal was to collect and compare these
new insights and controversies in this research area.

Components of QoL

Overall QoL: In general, health related QoL (HRQoL)
improves and remains stable throughout the years after
transplantation, but does not reach the level of the
general population. This can be explained by the pre
sence of comorbidities, the severity of the disease and
[3,8,10-14]
the transplant procedure
.
HRQoL tends to increase rapidly during the first two
years, and remains stable afterwards once almost normal
[8,15]
values have been reached
. Some authors report a
more fluctuating evolution with a rapid increase of QoL
during the first six months, followed by a stabilization
during the remainder of the first year and a rebound
effect during the second year due to adaption to certain
psychosocial conditions. Patients are confronted with
their new health status and can experience problems with
re-enrolment in society and more particular difficulties
in their professional life. The rebound effect is due to the
fact that patients slowly retrieve peer acceptance and can
participate in professional and social activities. After two
years, in these patients, an improvement can be found
[10]
until the fifth year after LT .
Overall, many studies have proven significant im
provements in general and mental health, vitality, social
[1,16]
and physical functioning
.
Physical QoL: Overall, physical health starts improving
after the first month after transplantation. This effect
lasts the first six months, up to 2 years after trans
[17]
plantation . Fluctuations are not uncommon due to the
[10,13,16]
rebound effect
. A lower physical activity can be
seen 10 to 30 years post-transplantation in comparison
to the general population. This can be explained by
[11,14]
the effect of ageing
. Due to the rapid evolution in
the field of LT, older studies do not reflect the common
medical practice and should be read with caution.
In summary, an improvement is seen in physical
functioning after LT after the first year, if major medical
complications are absent, e.g., cytomegalovirus reac
[1,18-22]
tivation, rejection and revision
.

METHODOLOGY
We searched for articles in major databases (PubMed,
Google Scholar and Science Direct) from 2009 to 2015.
English, French and Dutch manuscripts were eligible.
Search terms “Quality of life” and “Liver transplan
tation” were used as MeSH terms or searched in the title
of the article. Exclusion criteria were paediatric LT, living
donor liver transplantation (LDLT) and articles published
before 2009. Paediatric patients were excluded due to
different interpretation of QoL, reliance on parents and
difficult data collection. LDLT patients were excluded due
to a different psychosocial process pretransplantation.
Only articles between 2009 and 2015 were eligible for
inclusion.
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Mental QoL: The World Health Organisation defines
mental health as “a state of well-being in which every
individual realizes his or her own potential, can cope
with the normal stresses of life, can work productively
and fruitfully, and is able to make a contribution to her
[23]
or his community” . This vague definition complicates
the assessment of mental health QoL after liver and
impedes the comparison of different studies. Some
authors assessed the mental QoL by measuring anxiety
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(PCS)] aspects of QoL. During the first month after
liver transplantation, studies show a rapid improvement
of the MCS; the improvement of the PCS is slower
though more durable and remains at higher levels six to
[13,15]
twelve months after transplantation
. Side effects of
immunosuppressive drugs and unmet expectations after
liver transplantation can also hamper the improvement
[17]
of MCS .
In summary an improvement is seen in the mental
health status within the first months after transplantation
and can be influenced by complications such as rejection,
infections and biliary events. These are interesting
[13-15,27]
targets for improvement
.

PubMed

MeSH terms: QoL
and LT

Search in title: QoL
and LT

n = 687

Restrict to MeSH major
topic

n = 176

Factors influencing QoL after transplantation

n = 292

Aetiology of liver disease: The original liver disease
leading might influence QoL afterwards. Patients trans
planted for non-cholestatic liver diseases report a
significantly lower QoL after LT in comparison to those
[12]
with a cholestatic liver disease . Patients with viral
hepatitis tend to suffer more from anxiety after LT than
[13]
patients with alcoholic liver disease . However, others
[10,14,21]
challenge these data
. The influence of aetiology
on QoL needs further investigation, since it influences all
[2,14]
aspects of QoL
.

Exclusion criteria
Paediatric LT
LDLT
Article published before 2009

n = 15

n = 16

n = 31

Socio-demographic factors: The influence of gender
on QoL remains a matter of debate, and data are con
[8,11,18]
flicting
.
Relational status however, does impact QoL. Married
patients have a better QoL after liver transplantation
[8,19,28]
than single or non-married patients
. This might be
explained by a better social support.
Employment after LT is a crucial factor influencing
QoL. Unfortunately, only 25% will return to work after
two years. Restarting an active professional life after LT
generates an income, but also restores the functional
role of the patient in society. In employed patients,
physical functioning is also improved and this results in
[10,12-14,21]
an overall better QoL
.
Early retirement, which is often observed in these
patients, negatively impacts QoL. Patients with former
alcoholic liver disease have a lower chance to return to
work after transplantation, compared to other aetiologies,
which can be related to the psychosocial burden present
before liver transplantation. This can be explained by the
psychosocial burden attached to addiction.
Professional activity before transplantation has a
major impact on the general outcome after LT, which
improves the activation grade after LT. As one might
expect, the type of activities will determine the possibility
to return to work, favouring higher educated patients
compared to lower educated patients involved in physically
[1,3,13]
demanding manual labour
.
Patients regaining professional activities after only
one year had a better QoL on the long term with less
[1,3,8,10,28]
emotional problems
. A possible bias could be
that only patients in good general condition will resume

Figure 1 Summary of the search method. LT: Liver transplantation; LDLT:
Living donor liver transplantation; QoL: Quality of life.

and depression, because of the high correlation with
[14]
these mental diseases. Burra and Germani
showed
in their systematic review an increase of depression
and anxiety scores during the first year, followed by a
decrease afterwards. However, another study reported
a significant improvement of depression and anxiety
rates especially during the first year after LT in the
absence of complications such as biliary events, endocrine
[11,15]
disorders, physical and psychiatric problems
. The
relief of the stressful time-lapse awaiting transplantation
combined with a better physical health status could be
a logical explanation. Furthermore, differences might
be related to the presence of underlying psychiatric
morbidities. Affective illness, maladjustment and severe
anxiety have been diagnosed in 19%-54% of patients
during psychiatric evaluation. Obsessive-compulsive,
somatization, anxiety and depression symptoms were
frequently found. The transplantation and stay at
intensive care unit have been considered as traumatic
stressors that diminish QoL and can cause overall mental
distress. These patients are prone to some psychiatric
disorders (e.g., anxiety and affective disorders, post
[21,24-31]
traumatic stress disorder) and a low QoL after LT
.
The short form-36 questionnaire (SF-36) is exten
sively used to assess the health-related QoL, which is
a reliable and standardized tool comparing as well the
mental [the mental component summary score (MCS)]
as the physical [physical component summary score
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Sirivatanauksorn et al[16]

Quality of life among liver
transplantation patients

Reduction in corticosteroids is
associated with better health-related
quality of life after liver transplantation

Zaydfudim et al[15]

Burra et al[14]

Vie quotidienne, grossesse, qualité de
vie après transplantation hépatique
Vie quotidienne, grossesse, qualité de
vie après transplantation hépatique

Cannesson et al[13]

Braun et al[12]

Chen et al[11]

Wang et al[10]

Jay et al[9]

Quality of life after liver
transplantation

Quality of life, risk assessment, and
safety research in liver transplantation:
New frontiers in health services and
outcomes research
A review of quality of life instruments
used in liver transplantation
Health-related quality of life after liver
transplantation: The experience from a
single Chinese center
Health-related quality of life of 256
recipients after liver transplantation

Butt et al[8]

Retrospective
analysis of
prospective,
longitudinal data
Case-control

Review

Review

Case-control

RCT

Case-control

Review

Review

Review

Current status of liver transplantation

Drent et al[3]

Lankarani et al[2]

Saidi[5]

Study design

O’Mahony et al[4]

Title

Quality of life and physical activity in
Case-control
liver transplantation patients: Results
of a case-control study in Italy
Outcomes of liver transplantation for Retrospective crosspatients with acute liver failure
sectional study
Symptom experience, nonadherence
Review
and quality of life in adult liver
transplant recipients
The future of liver transplantation
Review

Masala et al[1]

Ref.

Table 1 Summary of used articles
Population (n )

57 pre-LT
95 post-LT

186

N/A

123 recipients, 40
patients on the waiting
list and a cohort of
healthy controls
N/A

60 post-LT, 55 benign
end-stage liver disease,
50 controls
256

N/A

N/A

N/A

N/A

12 ALF patients
20 cirrhotic patients
N/A

45 transplant patients
108 controls

SF-36, CLDQ

SF-36, BAI, and Center
for Epidemiologic Studies
Depression Scale

N/A

N/A

EORTC QLQ C30 and a liver
transplant specific module

SF-36, BAI, SDS

SF-36

N/A

N/A

N/A

N/A

N/A

N/A

SF-36
IPAQ

Instruments used to assess QoL

Main conclusions

OLT improved HRQoL of end-stage liver patients and their spouses or
caregivers

There are no available instruments that allow for the precise and reliable
assessment of the full QoL impact of liver transplantation
LT patients generally have a good HRQoL although some respects of their
HRQoL remains to be improved. Lower family income and poor education are
important factors relating to the poor HRQoL of LT patients
Age > 45 yr at time of transplant, DDLT, full-time working, no complications,
anxiety and depression were possible factors influencing postoperative
HRQoL in liver recipients
Retransplantation was accompanied by a significant loss of QoL. Cyclosporinetreated recipients displayed a better QoL compared with those treated with
tacrolimus. The influence of medical parameters, such of co-morbidity or
immunosuppression, needs to be further established with reference to QoL
The global perception of quality of life increases after liver transplantation, but
remains lower than in healthy subjects
Liver transplantation is associated with an improvement in overall QoL.
However, this improvement is lower than expected. QoL improves
significantly early after liver trans-plantation, but it seems to decrease after the
first year after transplantation
High-dose steroid use for post-transplant immunosuppression in liver
transplant recipients is associated with reduced physical and mental HRQoL
and increased symptoms of anxiety

Improvements in surgical techniques, postoperative care, and donor and
recipient selection have all contributed to the increased success of OLT and to
higher survival rates in patients with advanced liver disease
New problems that include severe organ shortage, recurrence of primary
disease, opportunistic infections, and development of de novo malignancies
are the major problems affecting further implementation of LT
Recipient quality of life is an area that has grown in importance in the
published literature, but several important questions remain unanswered in
these areas that merit programmatic, interdisciplinary research

Liver transplantation is safe, effective and should be considered in patients
diagnosed with ALF
Health-related quality of life is satisfactory, but below the level of the general
population

Transplant recipients are more subject to psychological/emotional distress
and low physical function than the general population
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Affective status in liver transplant
recipients as a function of selfperception of general health
Affective status in liver transplant
recipients as a function of selfperception of general health
Pathways of psychosocial factors,
stress, and health outcomes after liver
transplantation

Predictors of mental health and quality
of life after liver transplantation

Mental health and quality of life in
alcoholic liver disease patients after
liver transplantation: A prospective
controlled study

Martín-Rodríguez et al[27]

Telles-Correia et al[30]

Telles-Correia et al[31]

Stilley et al[29]

Santos et al[28]

Care complexity, mood, and quality of
life in liver pre-transplant patients

Lobo et al[26]

Jurado et al[25]

Baranyi et al[24]

Cross-sectional

Cross-sectional

Observational,
descriptive and
transversal
Longitudinal

Cross-sectional

Cross-sectional

Organ quality and quality of life after Retrospective crossliver transplantation
sectional study
Overall mental distress and healthRetrospective
related quality of life after solidfollow-up
organ transplantation: Results from a
retrospective follow-up study
Coping strategies and quality of life
Observational
among liver transplantation candidates

Volk et al[22]

Thiel et al[21]

Narumi et al[20]

Duffy et al[19]

Bownik et al[18]

When does quality of life improve after
Cohort study
liver transplantation? A longitudinal
prospective study
When does quality of life improve after
Review
liver transplantation? A longitudinal
prospective study
When does quality of life improve after Prospective, crossliver transplantation? A longitudinal
sectional study
prospective study
Importance of awareness of
Case-control study
perioperative social and physical
situations of living donors for liver
transplantation
Contributors to individual quality of
Cross-sectional
life after liver transplantation
study

Telles-Correia et al[17]

45

60

130

73

168

60

93

123

171

71

31

168

N/A

60

The five most nominated areas related to QoL are not related to health. By
focusing on health, the importance of health-related factors is overrated, and
the impact of non-medical effects is under- represented
SF-36
No association between organ quality and QOL after liver transplantation is
found
TERS, SCL-90-R SF-36
Transplantation recipients may face major transplantation- and treatmentrelated overall mental distress and impairments to their HRQoL. Further,
overall mental distress is a high-risk factor in intensifying impairments to
patients’ overall quality of life
SF-36, MCMQ
Cirrhosis etiology is not a determinant factor of quality of life, whereas the
acceptance-resignation coping strategy might lead to lower self-perception of
quality of life
SF-36, HADS, INTERMED,
High frequency of complexity in liver transplant candidates in European
EuroQol
hospitals, but wide between-center differences suggest that local studies in
specific hospitals and/or countries may be necessary to document care needs
SF-36, HADS
Transplant recipients with worse self-perception of general health presented
the same anxiety-depressive levels as patients with severe liver disease in the
pretransplantation phase
SF-36, BDI, structured interviews Psychological aspects related to transplants require psychological intervention
because they can affect the recuperation process, the quality of life, and the
adherence to treatment for potential transplant patients
N/A
A number of strong bidirectional relationships exist between coping style,
self-regulatory ability, hostility, the caregiver relationship and family
environment, personal and transplant-related stress over the second half of
the first post-transplant year, and health (especially mental) outcomes at 12
mo post-transplant
SF-36
Quality of life improved early after liver transplantation (1 mo). Between the
first and the sixth months, there only was a significant improvement in the
physical quality of life
SF-36, HADS, brief coping
There is a favorable adjustment of alcoholic liver disease patients after
inventory
transplantation as shown in coping mechanisms evolution, which might
explain the improved mental health and quality of life dimensions

SF-36, SEIQoL-DW

Our findings suggested that quality of life improved early after liver
transplantation (1 mo). Between the first and the sixth months, there only was
a significant improvement in the physical quality of life
N/A
Greater attention must be paid to patients’ postoperative expectations and the
effects of social influences (such as gender, education level, and socioeconomic
and ethnic background)
SF-36, liver disease quality of life
More than 50% of LT recipients survive 20 yr, achieve important
socioeconomic milestones, and report quality of life superior to patients with
liver disease or other chronic conditions
SF-36, Hamilton’s depression
We must pay attention to depression and anxiety among living donors
and anxiety scores

SF-36
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Improving quality of life in patients
with chronic kidney disease: Influence
of acceptance and personality
Cost of a quality-adjusted life year in
liver transplantation: The influence of
the indication and the model for endstage liver disease score
Comparison of quality of life
between two clinical conditions with
immunosuppressive therapy: Liver
transplantation and multiple sclerosis
Cross-sectional

Cross-sectional

Cross-sectional

62

333

99

SF-36

15D

SF-36, ICQ, NEO-FFI

Transplant recipients belong to a population that still requires special health
care. Bio-psychosocial functioning is not fully restored

The cost/QALY ratio for LT appears favorable, but it is dependent on the
assessed time period and the severity of the liver disease

Acceptance is an important positive variable in accounting for health-related
quality of life

WJH|www.wjgnet.com
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Waiting list: Waiting for a liver transplantation can be long and stressful. The QoL of patients on the waiting list is significantly lower than the QoL of the general

Immunosuppressive therapy: Intensified immunosuppressive therapy during the first six months after transplantation can cause uncomfortable side effects . These
[3]
side effects are common and remain a challenge on the long term . Transplant recipients take a variation of immunomodulating drugs, such as mTOR and calcineurin
[4,11,15]
inhibitors. Their side effects include diabetes mellitus, renal failure, hypertension, tremor, obesity and hypercholesterolemia
. Furthermore, corticosteroids, often
[15]
used in the first 3 mo can cause insomnia, mood swings and anxiety . Especially high doses of corticosteroids are associated with physical and mental health, however
[4,15]
this correlation is not seen with low-dose corticosteroids. Corticosteroid restricting strategies can reduce long-term complications and support QoL
. Noteworthy, some
[8]
observations report better QoL in patients using cyclosporines than patients using tacrolimus . However, rejection and re-transplantation affect QoL, and should be avoided
[8,12,13]
[12,33,34]
by proper immunosuppressive therapy
. We can conclude that the maximal reduction of side effects has a beneficial effect on QoL
.

[5]

Sexual function: An aspect of QoL that often remains taboo, is sexual function after LT. We found some conflicting results. As expected, sexual dysfunction seems to
[14]
[13]
be related to old age, a positive post-transplant status and the presence of depression . In a study of Cannesson et al , 70% of the liver transplant recipients declare
to have a satisfactory sexual life after LT, even though a decrease is seen in libido, sexual potency and starting of new sexual relationships, caused by bodily changes
and immunosuppressive side effects. This high percentage may be caused by a reserve of patients to communicate openly about this topic. Sexual function after liver
transplantation is a research area with unmet needs.

Depression and anxiety: Patients with anxiety disorders or depression before LT report a lower QoL. Generally, it is assumed that mental disorders such as anxiety
disorders and depression are mostly correlated with the severity of the disease pre-transplant and the occurrence of complications. However, some studies show that the
[13,32]
acceptance of the disease is more predictive for a good or bad QoL than the severity of the disease
.
Importantly, high levels of depression may double the chances of mortality. More than half of the recipients experience at least one episode of anxiety disorder or
[8,11]
depression within the first two years after transplantation. This negatively impacts MCS
.

work. Unemployment leads to a circulus vitiosus: Unemployed patients are less active, therefore less motivated which leads to reduced physical functioning and to lower
employment. Professional reactivation should be stimulated after liver transplantation and is an interesting target for improvement of QoL.

IPAQ: International Physical Activity Questionnaire; ALF: Acute liver failure; LT: Liver transplantation; QoL: Quality of life; HRQoL: Health related QoL; CLDQ: Chronic liver disease questionnaire; SF-36: Short form-36; OLT:
Orthotopic liver transplantation; DDLT: Deceased donor liver transplantation; BAI: Beck anxiety inventory; SDS: Sheehan disability scale; EORTC QLQ: European Organization for Research and Treatment of Cancer, quality of
life questionnaire; RCT: Randomized controlled trial; SEIQoL-DW: The schedule for the evaluation of individual quality of life - direct weighting; MCMQ: Medical coping modes questionnaire; SCL-90-R: Symptom checklist-90revised; TERS: Transplant evaluation rating scale; HADS: Hospital anxiety and depression scale; BDI: Beck depression inventory; QALY: Quality-adjusted life year; ICQ: Illness cognition questionnaire; NEO-FFI: Neuroticismextraversion-openness five-factor inventory; N/A: Not available.

Fernández-Jiménez et al[34]

Åberg et al[33]

Poppe et al[32]
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population. Length of time spent on the waiting list has
a negative impact on QoL. Thirty-eight percent of these
patients are fearful (for rejection, death, recurrence of
illness), 53% struggle with keeping up with their workrelated functions and 23% experience social isolation.
Anxiety and negative mood are known to get worse with
[13]
increasing waiting time . Nevertheless, some authors
[28]
do not describe an increase in psychosocial stress .
More than half of the patients on the waiting list express
a need for psychological counselling, which decreases
[27]
during the waiting time .

studies with comparable endpoints.

DISCUSSION
Quality of life should be a major concern for health
workers involved in transplant medicine and should be
the final “major outcome” to evaluate the success of liver
transplantation on the long term. Fortunately, authors
report a significant increase in QoL during the first
year after liver transplantation, which remains stable
afterwards. In general an improvement is seen both in
physical and mental QoL. However, they express distinct
dynamics after transplantation with a slower but more
durable increase for the physical QoL compared to the
mental QoL. An integrated biopsychosocial approach
is the preferred model to evaluate QoL after liver trans
plantation.
QoL in liver transplantation is definitely influenced
by numerous factors: Mental health, sociodemographic
factors, underlying liver disease, immunosuppressive
therapy, time on the waiting list, etc.
Our minireview has several limitations. Studies with
different endpoints were used, since a lot of studies
use different questionnaires to measure QoL. A general
image of QoL in LT is given. Consequently not all aspects
of QoL are reviewed in detail.
The latter could also be seen as strength of this article
since we looked into almost all the aspects of QoL in liver
recipients.
We can conclude that in order to further increase
the QoL in LT recipients, multidisciplinary interventions
of biosocial and psychological treatment are needed. An
integrated approach of rehabilitation programs, psycho
logical treatment and thorough repetitive medical followup seems to be helpful in these patients with physical
and social problems, and stimulates the rehabilitation
[8,10,28]
progress
. Longitudinal monitoring of QoL could
increase insight into dynamics of QoL after LT and identify
patients at risk for more thorough and individualized
follow-up. This is a growing field of research with a
lot of unanswered questions and opportunities for im
provement strategies.

Areas of controversy

Areas for further investigation: Although QoL has
been extensively studied, we identified several areas of
ambiguity. Identifying influencing factors of QoL is crucial
to increase QoL after liver transplantation and needs
[3,12]
further research
. In this line some interesting areas
of research are: The influence of the underlying condition
on QoL, gender, length of stay, immunosuppressive regi
mens, the influence of the recurrence of the initial liver
disease, sexual function and professional reactivation.
The development of more liver transplant specific outcome
[13,14]
measures could be helpful
.
Self-report QoL questionnaires: For the assessment
of QoL more than 50 different instruments are used,
measurement is not standardized and generic health
assessment questionnaires are very commonly used. The
largest part of these instruments has not been designed
to evaluate the health status of liver transplant patients.
Consequently it is difficult to interpret the results of
[9,14]
these questionnaires in a meaningful way
. The SF-36
is the most commonly used generic questionnaire. It
offers broad-spectrum questions applicable to a variety of
patient groups and enables comparison between different
[1,9]
populations . These questionnaires can be distributed
before and after LT.
Alternative questionnaires are the Transplant Effects
Questionnaire, the Positive Effects of Transplant Scale,
the schedule for the evaluation of individual expects
of QoL - direct weighting (SEIQoL-DW)... The SEIQoLDW allows patients to name areas important for him/
herself and weigh each area to the relative importance
and fulfilment level. On the downside, it is a qualitative
interview-based assessment with his inherent disad
[21]
vantages . This complicates its use in clinical studies
and does not enable repeated questioning of the same
patient. Other questionnaires are the International
Physical Activity Questionnaire and the Chronic Liver
Disease Questionnaire. Only 16% of the reported authors
[1,9,16]
used disease-specific instruments
.
In conclusion, the best way to measure QoL after
LT is the combination of generic questionnaires and
disease-specific questionnaires, which offers a broad
[9]
and thorough assessment of QoL. Jay et al proposed
the consistent use of validated, treatment-specific QoL
instruments. This will result in a more accurate assess
ment of QoL in LT and lead to an increasing number of
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Abstract
AIM: To evaluate the clinical characteristics and
progression of liver abscess caused by toxocara.

Institutional review board statement: The study was reviewed
and approved by the Institutional Review Board of Daegu Catholic
University.

METHODS: We retrospectively reviewed the medical
records of patients with serum IgG antibody to Toxocara
canis and liver abscess diagnosed using abdominal
computed tomography between February 2010 and
February 2015. Among 84 patients exhibiting serum IgG
antibody to Toxocara canis , 34 patients were diagnosed
with liver asbscess and treated with albendazole. A
follow-up period of 1 year was conducted.

Informed consent statement: Because of retrospective and
anonymous character of this study, the need for informed consent
was waived by the institutional review board.
Conflict-of-interest statement: The authors have no conflict of
interest related to this publication.
Data sharing statement: No additional data are available.

RESULTS: Mean patient age was 53 (34-79) years, with
26 (76.5%) patients being male. Twenty-one (61.7%)
patients were moderate or heavy drinkers, 23 (67.6%)
patients had a history of eating raw meat or liver and
6 (17.6%) patients owned pet dogs or cats. Main patient
symptoms consisted of right upper quadrant pain, fever,
and fatigue; 18 (52.9%) patients, however, presented
with no symptoms. Lung involvement was detected in
444 (11.7%) patients. The eosinophil count increased in
29 (85.3%) patients at initial diagnosis, and decreased
in most patients after albendazole treatment. The initial
serum IgE level increased in 25 (73.5%) patients, but
exhibited various response levels after albendazole
treatment. Liver abscess formation improved in all
patients.
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CONCLUSION: The liver abscess was improved with
albendazole treatment.

or heavy alcohol consumption, raw meat or cow’s liver
ingestion, and owning pet dogs or cats. We obtained
liver transaminase levels, peripheral blood eosinophil
counts, serum IgE levels, hepatitis B surface antigen and
antibody and anti-hepatitis C virus antibody results. In
addition, we obtained any history of underlying disease
and other organ(s) involvement. Eosinophilia was defined
as an absolute peripheral blood eosinophil count ≥
500/µL. Elevated serum levels of IgE were defined as
IgE levels ≥ 100 IU/mL. We treated patients with liver
abscess with 400 mg orally twice daily for 5 d. The followup protocol consisted of obtaining repeat eosinophil counts
and serum IgE levels, as well as performing abdominal CT
scans at various intervals for 1 year.

Key words: Toxocariasis; Liver abscess; Eosinophilia
© The Author(s) 2016. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: This is a retrospective study to evaluate the
clinical characteristics and progression of liver abscess
caused by toxocara. Eating uncooked food was a
more common route of infection than contact with pet
animals. Alcohol consumption, sex (male), and ingestion
of raw meat or liver were considered to be significant
risk factors for toxocariasis. Patients can present with
no specific symptoms, eosinophilia, and/or increased
levels of serum IgE. Liver abscess caused by toxocara
has characteristic radiologic findings. Even if a few
patients experience relapse or migration of abscess
posttreatment, a good prognosis exists for the overall
clinical course.

RESULTS
Among a total of 84 patients exhibiting serum IgG anti
body to Toxocara canis, 34 patients were diagnosed
with liver abscess. Mean patient age was 53 years, with
serum IgG antibody to Toxocara canis being three times
more prevalent in men than in women (Table 1). Twentythree (67.6%) patients had a history of eating raw
meat or liver and 6 (17.6%) patients owned pet dogs
or cats (Table 1). Four patients had no specific history
of eating uncooked food or owning pet animals. Main
patient symptoms consisted of right upper quadrant
pain, fever, and fatigue. Eighteen (52.9%) patients were
asymptomatic (Table 1). Five patients revealed involve
ment of other organs including the lung, a leg muscle,
and the brain in addition to liver involvement (Table 1).
One of four patients with lung involvement demonstrated
concomitant brain involvement. Aspartate transaminase
and alanine transaminase levels were normal in all patients
except one who had alcoholic hepatitis. Twenty-nine
(85.3%) patients initially presented with eosinophilia.
Among these 29 patients, 17 had mild eosinophilia, 7
had moderate eosinophilia, and 5 had severe eosino
philia (Table 1). Twenty-five of 26 patients who had
repeat serum IgE levels had initially increased IgE levels
(Table 1). The remaining patient demonstrated an upper
normal serum IgE level of 99 IU/mL. Liver abscess on
dynamic CT included multiple lesions in 19 patients and
a single lesion in 15 patients (Table 1). The lesions were
seen as ill-defined, low-attenuating, oval nodules. They
were faintly seen on arterial and equilibrium phase
images and best seen on the portal venous phase. All
of these 34 patients were treated with albendazole.
After treatment, the eosinophil count was normal in 16
patients, decreased in 8, and remained the same in one
(Table 2). The eosinophilic response pattern was divided
into two groups: Continuously decreasing (15 patients,
62.5%) and fluctuating (9 patients, 37.5%). We were
unable to evaluate the eosinophilic response in 9 patients.
Among those patients, 5 had normal eosinophil counts
at initial diagnosis and 4 did not participate in the followup protocol posttreatment. Fifteen of 24 patients who
showed an eosinophilic response did so within 1 mo
posttreatment. Six months after treatment, the serum

Ha KH, Song JE, Kim BS, Lee CH. Clinical characteristics
and progression of liver abscess caused by toxocara. World J
Hepatol 2016; 8(18): 757-761 Available from: URL: http://www.
wjgnet.com/1948-5182/full/v8/i18/757.htm DOI: http://dx.doi.
org/10.4254/wjh.v8.i18.757

INTRODUCTION
Toxocariasis is a parasitic infection caused by Toxocara
canis or Toxocara cati. It is known as a main cause of
[1]
eosinophilia . Clinical manifestations of toxocariasis
range from asymptomatic infection to involvement of
various organs. Visceral larva migrans (VLM) means
toxocara infection associated with various internal organs
[2]
of the body . Liver abscess represent one type of VLM,
which differs from pyogenic liver abscess in displaying
[3,4]
specific histologic and radiologic findings . Hepatic VLM
or liver abscess caused by toxocara can occasionally
be detected as an abnormal finding at ultrasonography
screening and therefore be misdiagnosed as a malig
nancy in patients with chronic liver disease or a history
[5]
of other cancer(s) . A thorough understanding of the
clinical characteristics and progression of hepatic VLM or
liver abscess caused by toxocara is necessary in order
to determine potential factors that may help improve
diagnosis, as well as avoid unnecessary testing and
improper disease treatment.

MATERIALS AND METHODS
We retrospectively reviewed the medical records of
patients with serum IgG antibody to Toxocara canis
and liver abscess diagnosed by abdominal computed
tomography (CT) at Daegu Catholic University Hospital
between February 23, 2010 and February 24, 2015.
We investigated patients about a history of moderate
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Table 1 Baseline characteristics of patients with liver abscess
caused by toxocara

Table 2 Therapeutic response after treatment with alben
dazole n (%)

Patients, n
Mean age, yr
Male, n (%)
Underlying disease, n (%)
Hypertension
Diabetes
Tuberculosis
Liver cirrhosis
Chronic viral hepatitis
Cancer history
None
Alcohol drinking, n (%)
Heavy drinking
Moderate drinking
No drinking
Unknown
Transmission, n (%)
Eating raw meat or liver
Keeping pet dogs or cats
No specific history
Unknown
Symptoms, n (%)
Asymptomatic
RUQ pain
Fever
Fatigue
Anorexia
Cough
Weakness of legs
Involvement of other organs, n (%)
Lung
Muscle of legs
CNS
Mean AST/ALT, IU/L
Eosinophilia, n (%)
Normal (< 500/µL)
Mild (500-1500/µL)
Moderate (1500-5000/µL)
Severe (> 5000/µL)
Serum IgE, n (%)
Normal (< 100 IU/mL)
Mild elevated (100-500 IU/mL)
Severe elevated (> 500 IU/mL)
Unknown
Liver abscess, n (%)
Single
Multiple

Eosinophilia (n = 25)
Normalized
Decreased
No change
Serum IgE (n = 18)
Increased
Decreased
No change
Liver abscess (n = 22)
Improved
Not improved

34
53
26 (76.5)
9 (26.5)
4 (11.8)
3 (8.8)
2 (5.9)
2 (5.9)
2 (5.9)
9 (26.5)

7 (38.9)
8 (44.4)
3 (16.7)
22 (100)
0

14 (41.2)
7 (20.6)
9 (26.5)
4 (11.8)

Most eosinophil counts were normalized or decreased and all of the
abscesses were improved on computed tomography after 1 year, but the
levels of serum IgE showed variable response after 6 mo.

23 (67.6)
6 (17.6)
4 (11.8)
7 (20.6)

DISCUSSION
Toxocariasis is a worldwide disease. The overall sero
prevalence of toxocariasis has been reported as 13.9%
[6]
in Unites States , 2%-5% and 14%-37% respectively
[7]
in the urban and rural areas of France , 18% in China,
[8]
20% in Malaysia, 68% in Indonesia, and 81% in Nepal . In
South Korea the seroprevalence has been reported as 5%
[9]
in Gangwon-do , 6% in Seoul, and 11% in Gyeongsan
[10]
gnam-do . The seroprevalence of toxocariasis in patients
with eosinophilia has been reported as 64.9%-86.7% in
[8,11]
[12]
Seoul
, 50.5% in Chungcheongnam-do , and 62%
[13]
in Pohang . These reports confirm that toxocariasis
is known to be a main cause of eosinophilia. Toxocara
infection is caused by ingestion of embryonated eggs from
the soil and pet animals or by ingestion of encapsulated
[14]
larva while eating uncooked paratenic hosts . In this
study, eating uncooked food was a more common route
of infection than contact with pet animals (67.6% vs
[8]
17.6%). Choi et al suggested that ingestion of raw cow
liver was related to an increased risk of toxocariasis, but
not ingestion of raw meat or animal blood and owning
dogs. Based on the results of our epidemiologic study,
demonstrating that men are three times more susceptible
to toxocariasis than women, and revealing that appro
ximately 60% of the patients consumed alcohol, we
consider sex (male) and alcohol consumption as risk
factors for toxocariasis.
The most commonly utilized serologic test for toxo
cariasis is the detection of the serum IgG antibody to
the toxocara excretory/secretory antigen (TES Ag) with
a toxocara ELISA kit (Bordier Affinity Products, Crissier,
[15]
Switzerland) . Eosinophilia, elevated serum IgE levels
or increased eosinophil cationic protein is helpful for
[16-18]
the diagnosis of active toxocariasis
. Although the
toxocara ELISA test possesses high sensitivity and
[15]
specificity , the test cannot differentiate present from
[16]
past infections and may produce cross-reactivity with
other parasites such as Clonorchis sinensis, Sparganum,
[2]
Fasciola hepatica, and Paragonimus westermani . Infected
larva can penetrate the intestinal wall through vessels
and invade various organs such as the liver, lung, muscle,

18 (52.9)
6 (17.6)
4 (11.8)
4 (11.8)
2 (5.9)
2 (5.9)
2 (5.9)
4 (11.8)
1 (2.9)
1 (2.9)
31/31
5 (14.7)
17 (50.0)
7 (20.6)
5 (14.7)
1 (2.9)
10 (29.4)
15 (44.1)
8 (23.5)
15 (44.1)
19 (55.9)

Liver abscess caused by toxocara was related to sex (male), alcohol
drinking, eating raw meat or liver. Laboratory characteristics showed
normal liver enzymes, peripheral blood eosinophilia, and elevated level
of serum IgE. RUQ: Right upper quadrant; CNS: Central nervous system;
AST: Alanine aminotransferase; ALT: Aspartate aminotransferase.

IgE level increased in 7 patients, decreased in 8, and
remained the same in 3 (Table 2). We were unable to
evaluate the serum IgE response in 16 patients. Among
these patients, 8 patients did not undergo check serum
IgE level tests initially and the other 8 patients did not
participate in the follow-up protocol. A follow-up CT was
performed for 22 patients. Among these patients, 15
demonstrated disappearance of liver abscess within 3 mo
and 21 within 6 mo. Relapse or migration of liver abscess
was observed in 3 patients.
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[19,20]

eye, heart and central nervous system, etc
. We
investigated other organ(s) involvement in 84 patients
who had the IgG antibody for Toxocara canis, and found
the organs involved, displayed in order of frequency,
were the liver (40.5%), lung (27.4%), eye (8.3%),
skin (3.6%), muscle (1.2%), and brain (1.2%). Lung
involvement occurred in 11.8% of patients with liver
abscess (Table 1). This occurrence, therefore, creates the
necessity of assessing the possibility of lung involvement
in patients with liver abscess caused by toxocariasis. TES
Ag secreted from the epicuticle of the moving larva causes
an immune reaction, which produces increased serum IgE
[21]
and eosinophilia . Liver abscess, histologically described
as eosinophilic abscess or granuloma, results from eosino
philic inflammation which develops when larva remain in
[22]
the liver .
Approximately 50% of patients were asymptomatic.
A small number of patients had right upper quadrant
pain, fever, and fatigue (Table 1). It remains impossible
to rule out liver abscess in patients with toxocariasis
using only symptom information. In contrast to patients
with hepatic visceral larva migrans or liver abscess
caused by toxocara, approximately 90% of patients with
pyogenic liver abscess have fever and approximately
[23]
70% have abdominal pain . The possibility of abscess
caused by toxocara must be considered if liver abscess is
inadvertently detected upon abdominal ultrasonography
during routine medical exams. CT finidngs of liver abscess
caused by toxocara usually include lesions that measure
approximately 1-1.5 cm in diameter; possess an oval
[3]
shape, obscure margin, multiplicity, and hypodensity .
In contrast to hepatocellular carcinoma, CT finindgs for
liver abscess include lesions that are regular, not round,
[24]
and striking at portal venous phase . We can confirm
the CT findings cited in this study; however, one finding
[24]
that differs from the previous study is that data from
this study reveal that a relatively high number of patients
with single abscess existed.
Toxocariasis is a self-limiting disease; therefore,
patients with mild symptoms do not necessarily require
[2]
medication . However, if patients have moderate or
severe symptoms due to visceral larva migrans, they
[24]
should be treated with albendazole . Previous literature
has recommended treating liver abscess regardless of
symptom status because, compared with the control
group, the albendazole group demonstrated accelerated
[5]
liver abscess healing . Twenty-four of 25 patients who
presented with eosinophilia and had been treated with
albendazole displayed decreased eosinophil counts.
Fifteen of these patients (62.5%) had checked their
eosinophil count within 1 mo posttreatment. All patients
experienced decreased eosinophil counts. Previous
literature has reported an eosinophilic response occurred
[16]
1 mo posttreatment ; therefore, we concluded that
the eosinophilic response could be evaluated 1 mo
posttreatment. In addition, if the eosinophilic count
initially decreases, but continually increases during the
posttreatment period, relapse or migration of lesions should
be considered. Transient eosinophil count fluctuations,
which can occur among eosinophilic response patients
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as observed in this study, must also be considered.
Abdominal CT and repeat eosinophil counts at follow-up
can help distinguish relapse or migration from eosinophilic
fluctuation. Repeat serum IgE levels at follow-up provides
an inadequate evaluation measurement of treatment
[16]
response because serum IgE responds unpredictably .
CT follow-up was performed within 3 mo for 68.2% of
patients and liver abscess disappeared in all of them.
We therefore concluded that CT scan results could be
evaluated 3 mo posttreatment. We encountered relapse
or migration of lesions in three patients at 4, 6 and
8 mo posttreatment. Eosinophilia developed in only
one of these patients, while the other two experienced
continuously decreasing eosinophil levels despite relapse
or migration of lesions. Two of these three patients
were retreated with albendazole, while the other was
only observed. Subsequently, all lesions of all three
patients disappeared. If this phenomenon is observed
posttreatment, the possibility of reinfection also needs
to be considered. No evidence exists confirming that
patients who are experiencing relapse or migration of
liver abscess, regardless of clinical symptoms or eosi
nophilia, should be retreated with albendazole. It is
reasonable, however, to retreat relapsed or migrated
lesions with albendazole because albendazole is inex
pensive, easily available over the counter and has no
significant side effects. Existence of toxocara-specific IgG
antibody can persist for years after the disappearance of
liver abscess. One study reported that the mean duration
[25]
of IgG antibody existence in the body was 2.7 years .
IgG antibody detection was conducted at 3, 9, 18, 24
mo and 5 years each in five patients from this study. All
patients persistently displayed IgG antibody during the
follow-up period, therefore, excluding detection of serum
[16]
IgG antibody testing from the follow-up protocol .
The study has limitations as a retrospective study,
so our recommendations about the evaluation measure
ment of treatment response are based on the literature
data and not on the results of this study.
Liver abscess caused by toxocara is a disease result
ing from the ingestion of uncooked food, which causes
an immune reaction in the liver. Patients can present with
no specific symptoms, eosinophilia, and/or increased
levels of serum IgE. Toxocariasis has characteristic
radiologic findings and may involve other organs such
as the lung. Treatment of toxocariasis consists of taking
albendazole for 5 d. After treatment, the eosinophil count
starts to decrease within 1 mo and the abscess begins to
disappear within 3 mo as displayed on CT scan. Complete
disappearance of liver abscess can occur after 1 year.
Even if a few patients experience relapse or migration of
abscess posttreatment, a good prognosis exists for the
overall clinical course of this disease.
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and cats (Toxocara cati).

16

Peer-review

Studies exploring toxocariasis in liver abscess have been infrequent. The author
of this paper evaluated the clinical characteristics and progression of liver
abscess caused by toxocara. This study is useful for diagnosing and monitoring
the disease in the clinical practice.

17
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Abstract

Q, Dai QQ, Li RQ, Liu J. Treating chronic hepatitis B virus:
Chinese physicians’ awareness of the 2010 guidelines. World J
Hepatol 2016; 8(18): 762-769 Available from: URL: http://www.
wjgnet.com/1948-5182/full/v8/i18/762.htm DOI: http://dx.doi.
org/10.4254/wjh.v8.i18.762

AIM: To investigate Chinese physicians’ awareness of
the 2010 guidelines on the treatment of chronic hepatitis
B virus (HBV) infection.
METHODS: This was a quantitative survey that inves
tigated the characteristics and practices of physicians
who were treating patients with hepatitis B, the profile
of their patients and physician practices regarding the
diagnosis and treatment of HBV at the time of the
survey. Participants were randomly selected from avail
able databases of Chinese physicians and requested
to complete either an online or paper-based survey.
Data from the survey responses were analysed. For
data validation and interpretation, qualitative in‑depth
interviews were conducted with 39 of the respondents.

INTRODUCTION
The clinical management of chronic hepatitis B (CHB) has
undergone dramatic changes over the past two decades
following the registration worldwide of several antiviral
agents that effectively suppress hepatitis B virus (HBV)
[1-4]
loads . Currently, the primary aim of CHB treatment is
the permanent suppression of HBV replication to decrease
[5]
viral infectivity and pathogenicity . Two different classes
of drug are used to treat HBV: Conventional interferon
(IFN) or pegylated IFN, and oral nucleos(t)ide analogues
(NAs). Nucleoside analogues include lamivudine,
telbivudine, clevudine and entecavir, while nucleotide
analogues include adefovir dipivoxil and tenofovir dipivoxil
[5]
fumarate . Guidelines have been developed to help
standardise the prevention, diagnosis and treatment of
CHB. Key clinical practice guidelines have been developed
by the Asian Pacific Association for the Study of the Liver
[5]
(APASL; 2012 update) , the European Association for
[6]
the Study of the Liver (EASL; 2012 update) and the
American Association for the Study of Liver Diseases
[7]
(AASLD; 2009 update) . In March 2015, the World
Health Organization issued its first-ever guidance for the
[8]
treatment of CHB .
Chinese CHB guidelines were first developed in
2005 by the Chinese Society of Hepatology, Chinese
Medical Association and Chinese Society of Infectious
[9]
[10]
Diseases , and updated in 2010 . The 2010 guidelines
state that no antiviral treatment is recommended for
chronic and inactive HBV carriers, although regular diag
nostic tests should be performed to ensure criteria for
antiviral therapy are not met. For hepatitis B e antigen
(HBeAg)‑positive and HBeAg‑negative patients with
CHB, both IFNs and NAs are recommended as first-line
treatments. However, due to these patients’ need for
long-term treatment, it is recommended that those with
HBeAg‑negative CHB or CHB with cirrhosis (compensated
or decompensated) receive treatment with NAs that have
[10]
a high genetic barrier to resistance .
It is known that the implementation of treatment
guidelines in clinical practice can improve the outcome of
patients, but despite wide promulgation, many guidelines
are not readily accepted by physicians or incorporated
[11]
in clinical management strategies . There is some
evidence of poor adherence to HBV treatment guidelines
among healthcare providers in the United States who treat
HBV/human immunodeficiency virus (HIV) co-infected
[12]
patients , but in general, real-world clinical practice
with CHB guidelines is not well understood. In China, the
[13,14]
prevalence of HBV is high
and physician adherence
to CHB treatment guidelines could potentially have an
important impact on the long-term outcome of a large

RESULTS: Five-hundred completed surveys, from 663
physicians were available for analysis. A mean of 175
chronic hepatitis B (CHB) patients was seen by each
physician every month, of whom 85 (49%) were treated
in line with therapeutic indications stated in the 2010
guidelines. A total of 444 (89%) physicians often (> 60%
of the time) adhered to the guidelines. Most physicians
used antiviral medications as recommended. For patients
with compensated and decompensated cirrhosis, 342
(68%) and 336 (67%) of physicians, respectively, often
followed the recommendation to use potent nucleos(t)ide
analogues with a high genetic barrier to resistance,
using the appropriate treatment more than 60% of the
time. Physicians from infectious disease or liver disease
departments were better informed than those from
gastrointestinal or other departments.
CONCLUSION: The majority of Chinese physicians
often adhere to Chinese 2010 CHB guidelines and are
well-informed about the use of antiviral medications for
hepatitis B.
Key words: Chronic hepatitis B; Practice guidelines;
Awareness; China; Physicians
© The Author(s) 2016. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: In general, the majority of Chinese physi
cians often adhere to Chinese 2010 chronic hepatitis
B guidelines and they are well-informed about the
use of antiviral medications for hepatitis B. Most of
the physicians who participated in our survey used
antiviral medications as recommended. For patients
with compensated and decompensated cirrhosis, more
than two-thirds of physicians, often followed the recom
mendation to use potent nucleos(t)ide analogues with
a high genetic barrier to resistance. Our survey also
showed that physicians from infectious disease or liver
disease departments were better informed than those
from gastrointestinal or other departments.
Wei L, Jia JD, Weng XH, Dou XG, Jiang JJ, Tang H, Ning
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Research setting

proportion of the CHB population. To date, there are
limited available data on how CHB is treated in real-world
clinical practice in China and whether physicians adhere
to available guidelines. Therefore, the aim of this study
was to investigate Chinese physicians’ awareness of the
[10]
updated 2010 Chinese CHB treatment guidelines , to
improve understanding of guideline use in clinical practice,
and to assist with the development of future CHB clinical
practice guideline updates.

Survey questions were developed by SmithStreet. Contri
butions were made by leading physicians, who reviewed
and provided feedback on the questions prior to survey
initiation. Data were collected remotely online, via the
®
SurveyMonkey platform (https://www.surveymonkey.
com). Physicians who were unable to complete the survey
online were provided an offline survey by SmithStreet,
which was distributed by post or fax; offline surveys
were subsequently returned by email to SmithStreet for
data collection and analysis.

MATERIALS AND METHODS

Data collection

Study design

Instruction guides for online and offline surveys were
provided to participating physicians. A pilot online survey
was tested on five randomly selected representative
physicians outside of the target pool to obtain feedback
on language, content and interface structure. Participant
®
responses were captured by the SurveyMonkey platform.
For consistency during data extraction and analysis,
data from the offline surveys were entered into Survey
®
Monkey by SmithStreet. Respondents who completed
the survey offline were given the opportunity to review
their responses.

This was a quantitative survey to investigate the charac
teristics of physicians who treat patients with HBV, the
profile of their patients and physician practices regard
ing the diagnosis and treatment of HBV. Three study
dimensions were therefore included. The first captured
physician gender, location, affiliation and professional
position. The second captured number of CHB patients
treated, proportion of HBeAg-positive and HBeAgnegative patients and the proportion of patients with
cirrhosis. The third captured physician reference to the
[12]
Chinese 2010 CHB guidelines , as well as specific
data on physician prescription, treatment and follow-up
practices.

Data analyses

All coding and data analyses were conducted by Smith
Street. Responses were reviewed to eliminate repeat
submissions and incomplete responses. Follow-up phone
calls were conducted with 25 randomly selected online
respondents to verify their participation. Responses
that were deemed invalid or defective were eliminated
from the analyses. To assist with data validation and
interpretation, qualitative in-depth interviews were con
ducted with 39 respondents of the quantitative survey.
The statistical methods of this study were reviewed by
Qing-Qing Dai of SmithStreet. No statistical tests were
performed. The data are presented as percentages and
described.

Participants

Participants were randomly selected from internal
databases of Chinese physicians, belonging to either
SmithStreet (Shanghai, China) or Bristol-Myers Squibb
(BMS; Shanghai, China). SmithStreet has proven ex
perience in healthcare survey development, a focus
on China growth strategies, and relevant experience in
consumer health and prescription medicines. For survey
data capture, physicians working in Chinese grade
Ⅲ hospitals and in liver disease or infectious disease
departments were targeted, with appropriate segmen
tation to obtain an even distribution of physicians by
region, city tier and professional position. In China,
the Ministry of Health grades hospitals according to a
three-grade system, which assesses a hospital’s ability
to provide medical care and medical education, and to
conduct medical research. In general, grade Ⅲ hospitals
are considered the highest level in China. These hospitals
are able to provide high quality, specialized care in wellequipped facilities. Considering the availability of medical
education and specialized care at grade Ⅲ hospitals, in
general, physicians at these hospitals are thought to at
the forefront of clinical medicine.
Participants were approached by SmithStreet via
phone or email, and also face-to-face for qualitative
follow-up questions. There was a target sample size of
500 respondents, which was deemed sufficient to allow
nationwide representation of the data. Participants were
required to be physicians currently treating patients with
HBV, but there were no other pre-specified eligibility
criteria or screening questions prior to enrolment.

WJH|www.wjgnet.com

RESULTS
Characteristics of physicians

The first participant was screened on 21 March 2013
and the last participant completed the survey on 1
September 2013. Participant flow through the study is
shown in Figure 1. Of 663 physicians who completed
the survey, 500 were available for analysis (472 from
online surveys); of these, 194 were recruited through
BMS’ physician database and 306 were recruited via
SmithStreet’s physician database. Demographics and
background characteristics of the responding physicians
are shown in Table 1. The majority were female, from
South, North or East China, held attending level positions
or above, and worked in an infectious diseases department
(Table 1).

Characteristics of treated HBV patients

Segmentation of physicians by number of CHB patients
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Figure 1 Participant flow through the study.

Patients seen per month (n )

Figure 2 Segmentation of physicians. Segmentation of physicians by
number of chronic hepatitis B (CHB) patients seen per month (A) in total, and
(B) according to indications stated in the Chinese 2010 CHB guidelines[12]. A:
Physicians (n = 500) were asked, “how many CHB patients do you treat per
month?”; B: Physicians (n = 500) were asked, “amongst the CHB patients
that you treat per month, how many of them are in line with the therapeutic
indications as stated in the (Chinese 2010 CHB) guidelines?”.

seen per month is shown in Figure 2. A mean of 175
CHB patients was seen by each physician every
month, of whom 85 (49%) were treated with antiviral
therapy in line with the therapeutic indications as
[12]
stated in the Chinese 2010 CHB guidelines
and 46
(26%) had cirrhosis (27 with compensated cirrhosis).
Among treatment-naive CHB patients, 25 (14%) were
HBeAg‑positive and 21 (12%) were HBeAg‑negative.
The number of patients seen each month varied by
physician rank, hospital grade, city tier and region;
however, the number of treatment‑naïve HBeAg-positive
and HBeAg-negative patients seen by physicians each
month was similar across different regions and city tiers.
(In China, cities are ranked into tiers (tierⅠthrough
Ⅳ) according to size and economic development, with
tierⅠcities generally the largest economical hubs).

presence of liver fibrosis (as judged by the physician),
should be an indication for antiviral therapy.
A total of 354 (71%) physicians could identify the
5
distractor (HBeAg‑positive, HBV DNA ≥ 10 copies/mL,
1 × ULN < ALT < 2 × ULN), including 194 (73%) of
those from infectious disease departments, 106 (76%)
from liver disease departments, 49 (62%) from gastro
enterology departments, and five (29%) from other
departments.
When asked for a response regarding the reasonable
treatment course for antiviral medications, 422 (84%)
physicians considered that more than 12 mo (responses
for “12 to 18 mo” and “more than 18 mo”) of consolida
tion treatment was needed for HBeAg-positive patients
following serological conversion. However, this proportion
was lower among physicians from gastroenterology
(n = 54; 68% of all physicians from gastroenterology
departments) or other (n = 11; 65%) departments,
than among physicians from infectious disease (n = 236;
89%) or liver disease (n = 121; 87%) departments. For
HBeAg-negative patients following serological conversion,
302 (60%) physicians considered that more than 18
mo of consolidation treatment was needed. However,
this proportion was lower among physicians from gas

Physician awareness of guidelines

A total of 444 (89%) surveyed physicians indicated
that they “often” (defined as more than 60% of the
time) adhered to the Chinese 2010 CHB guidelines. In
particular, more than 90% of physicians from infectious
disease or liver disease departments often adhered to
the guidelines (Figure 3).
Most physicians used antiviral medications consistent
with guideline recommendations. However, in patients
older than 40 years, who were HBV DNA-positive (but
4
with < 1 × 10 copies/mL), and with alanine amino
transferase (ALT) levels above the upper limit of normal
(ULN), 196 (39%) of the surveyed physicians did not
consider antiviral medication necessary (Figure 4).
The guideline recommends that in these patients, the

WJH|www.wjgnet.com
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[10]

lines . Physicians from liver disease and infectious
disease departments were most familiar with the guide
lines, but physicians from other departments adhered
to the guidelines less frequently, indicating that access
to, or awareness of CHB treatment guidelines in China
could be improved.
The physicians in this survey saw a mean of 175
CHB patients every month. This was below the number
expected, especially for physicians working in tierⅠcities
and grade Ⅲ hospitals (210 and 184 patients per month,
respectively; data not shown). We found 26% of patients
to have cirrhosis, 29% to be HBeAg‑positive and 23% to
be HBeAg-negative. Nearly half (49%) of patients were
treated in line with guidelines for various indications,
and nearly nine out of 10 (89%) responding physicians
often adhered to the guidelines; based on our clinical
experience, this number is higher than expected.
In China, most patients with HBV are treated in
infectious disease or liver disease departments, with
physicians working in these departments generally
regarded as specialists. Accordingly, when our survey
results were analysed by hospital department, we found
that adherence was greatest among physicians from
infectious disease or liver disease departments. Adhe
rence was slightly lower among physicians working in
gastroenterology departments, but much lower among
physicians from other departments. In Northwest China,
the percentage of physicians who adhered to the guideline
was noticeably lower than in other regions. Although

Figure 3 Physician adherence to the Chinese 2010 chronic hepatitis
B guidelines. Proportion of physicians adhering to Chinese 2010 chronic
hepatitis B (CHB) guidelines[12] by (A) region, or (B) by hospital department or
grade. 1“Often” defined as > 60% of the time, “sometimes” defined as > 30% to
< 60% of the time and “seldom” defined as < 30% of the time.

troenterology (n = 40; 51% of all physicians from
gastroenterology departments) or other (n = 8; 47%)
departments, than among physicians from infectious
disease (n = 169; 64%) or liver disease (n = 85; 61%)
departments.
For patients with compensated and decompensated
cirrhosis, 342 (68%) and 336 (67%) physicians, re
spectively, followed guidelines recommending the use
of potent NAs with a high genetic barrier to resistance,
using the appropriate treatment more than 60% of the
time. This recommendation was followed most frequently
by physicians from liver disease departments for patients
with compensated and decompensated cirrhosis (both
n = 100; 72%). A low proportion of physicians did not
follow this recommendation (use of the appropriate
treatment less than 30% of the time) for compensated
cirrhosis (n = 17; 3%) and decompensated cirrhosis
patients (n = 20; 4%).

DISCUSSION
Our survey results show that the majority of Chinese
physicians often adhered to Chinese 2010 CHB guide
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Don't use
antivirals

Use antivirals

Follow-up
observation

Previous publications have demonstrated inadequacy
of CHB management and need for improved education
[15,16]
among Chinese physicians
. Even with the availability
of CHB guidelines from key international associations,
continual advancement in our understanding of CHB and
availability of new data can create ongoing challenges
[17]
regarding who should be treated and for how long .
[16]
Chao et al
(2010) previously reported that there is
a lack of basic knowledge surrounding HBV natural
history, prevention and transmission. They identified
critical gaps in HBV knowledge; in particular, 34% of
physicians surveyed in their study did not know that
CHB is often asymptomatic, 29% did not know that CHB
infection confers a high risk of cirrhosis, liver cancer and
premature death, and only 31% knew the recommended
protocol for testing liver function and screening for liver
[16]
cancer in CHB .
In contrast, in our study, the majority of physicians
were found to be well-informed about the importance
of antiviral medication and were educated on the app
ropriate indications for their use. However, there was
some inconsistency among physicians regarding the use
of antiviral treatment for patients older than 40 years,
4
who present with HBV DNA of < 1 × 10 copies/mL, and
ALT levels above the ULN. The guideline recommends
that these patients be initiated on antiviral therapy if they
have liver fibrosis (as judged by the physician). For these
patients, liver biopsy is clearly important when making
treatment decisions.
As expected, and in line with the proportion of physi
cians who adhered to the Chinese 2010 CHB guidelines,
physicians from infectious disease and liver disease
departments were better able to identify the distractor,
followed by those from gastroenterology departments
and physicians from other departments.
According to the Chinese 2010 CHB guidelines, the
endpoint for antiviral treatment in HBeAg-positive
patients should be HBV DNA levels below the lower
limit of detection, normalisation of ALT levels, HBeAg
seroconversion, at least 1 year of consolidation therapy
and a total treatment duration of at least 2 years. In
HBeAg-negative patients, these criteria are the same
for HBV DNA and ALT levels, but at least 1.5 years of
consolidation therapy and a total treatment duration of
[10]
at least 2.5 years is recommended . We found that
84% and 60% of physicians often followed recommenda
tions for consolidation therapy for HBeAg-positive and
HBeAg‑negative patients, respectively. Physicians from
infectious disease or liver disease departments again
showed greatest awareness of the guidelines in this
context. For HBeAg-negative patients, the optimal duration
of NA treatment is unknown unless hepatitis B surface
antigen seroclearance has occurred, and the decision to
stop therapy can be based upon clinical response and
[5]
severity of the underlying liver disease ; this flexibility
may explain the lower adherence to recommended
endpoints for HBeAg-negative patients compared with
HBeAg-positive patients.
As CHB requires long-term treatment, the Chinese

n = 500
ALT < 2 × ULN,
1
and based on histology

90%

n = 500
4

2

HBV DNA < 10 copies/mL ,
disease progression
4

2

HBV DNA < 10 copies/mL ,
age > 40 yr,
ALT consistently normal,
1
based on histology
4

87%

n = 500
94%

n = 500

2

HBV DNA < 10 copies/mL ,
ALT > ULN,
age > 40 yr

61%

n = 500

-

HBeAg ,
4
3
HBV DNA ≥ 10 copies/mL ,
ALT ≥ 2 × ULN,

93%

n = 500

+

HBeAg ,
5
4
HBV DNA ≥ 10 copies/mL ,
1 × ULN < ALT < 2 × ULN,

29%

n = 500

+

HBeAg ,
5
4
HBV DNA ≥ 10 copies/mL ,
ALT ≥ 2 × ULN,

98%

0%

50%

100%

Physicians adhering to guidelines

Figure 4 Physician familiarity with various indications for antiviral
medication. Physician familiarity with the different indications for antiviral
medication as described in the Chinese chronic hepatitis B (CHB) guidelines[12]
is depicted here. The various indications are listed on the left. Physicians
were asked, “does antiviral medication apply to the following cases?” and
the proportion of physicians who would consider antivirals, no antivirals, and
follow-up for each indication, is depicted in each horizontal bar. According to
the Chinese 2010 CHB guidelines, general indications for antiviral treatment
include: (1) hepatitis B e antigen (HBeAg)-positive and hepatitis B virus (HBV)
DNA ≥ 105 copies/mL, or HBeAg-negative and HBV DNA ≥ 104 copies/mL;
(2) alanine aminotransferase (ALT) ≥ 2 × upper limit of normal (ULN); or (3)
ALT < 2 × ULN, but hepatic histology show Knodell histology activity index (HAI)
≥ 4, inflammation necrosis grade ≥ 2, or fibrosis stage ≥ 2. If HBV DNA is
consistently positive but the above general indications cannot be reached, then
antiviral treatment should be considered under the following circumstances: (1)
ALT > ULN and age > 40 years; (2) ALT consistently normal and age > 40 years
(can be closely monitored, but liver biopsy is recommended; antiviral treatment
is indicated when Knodell HAI ≥ 4, or inflammation necrosis grade ≥ 2, or
fibrosis stage ≥ 2); or (3) evidence of disease progression following dynamic
observation (hepatic histology examination is recommended and antiviral
treatment should be administered as necessary). For the distractor (HBeAgpositive, HBV DNA ≥ 105 copies/mL, 1 × ULN < ALT < 2 × ULN), liver biopsy
tests are also needed to determine whether antiviral treatment is required.
1
Hepatic histology shows Knodell HAI ≥ 4, or inflammatory necrosis grade
2
≥ 2, or fibrosis stage ≥ 2; HBV DNA < 104 copies/mL was considered HBV
3
positive; Equivalent to 2000 IU/mL; 4Equivalent to 20000 IU/mL.

speculative, this may be due to a higher proportion of
respondents who were residents, and a lower proportion
of respondents who were chief physicians in Northwest
China compared with other regions (data not shown).
In addition, Northwest China had the second highest pro
portion of respondents from other departments (6%) and
the second lowest combined proportion of respondents
who were specialists (48% from infectious disease
departments plus 23% from liver disease departments;
data not shown).
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than two-thirds of physicians, often followed the reco
mmendation to use potent nucleos(t)ide analogues
with a high genetic barrier to resistance. We found
that physicians from infectious disease or liver disease
departments were better informed than those from
gastrointestinal or other departments.

2010 CHB guidelines recommend that HBeAg-negative
CHB patients and CHB patients with cirrhosis (com
pensated or decompensated) receive treatment with
[10]
NAs that have a high genetic barrier to resistance .
We found that, in both patients with compensated and
decompensated cirrhosis, over two-thirds of physicians
often followed guidelines recommending the use of
potent NAs with a high genetic barrier to resistance.
While this finding is promising for the appropriate
antiviral treatment of patients with CHB, this alignment
with the guidelines was higher than expected.
Although the majority of Chinese physicians in our
survey often adhered to Chinese 2010 CHB guidelines,
our results also showed that there is a need to improve
physicians’ awareness and knowledge of CHB guidelines.
This was particularly evident among non-specialists,
where a need for education on CHB and its treatment was
confirmed. Although physicians from gastroenterology
departments were relatively well-informed about CHB,
their awareness of CHB guidelines was lower than that of
specialist physicians from infectious disease or liver disease
departments, implying that Chinese gastroenterologists
may require additional training on HBV antiviral recom
mendations. The delay and reduction of liver cirrhosis
[5]
is one goal of CHB treatment and the Chinese 2010
CHB guidelines provide specific recommendations for
antiviral treatment and follow-up in CHB patients with
[10]
cirrhosis . Since patients with cirrhosis are frequently
referred to gastroenterologists, consensus statements for
treatment of cirrhotic HBV patients with antiviral therapy
should help educate Chinese gastroenterologists moving
forward.
Other than general limitations associated with the
acquisition of data using a survey design, the respondent
pool in our survey could be considered a potential
limitation leading to over- or underestimation of guideline
awareness and uptake. In particular, our survey included
only one gradeⅠhospital, the majority of physicians
came from grade Ⅲ hospitals and physicians from
Southwest China or other departments may have been
under-represented. In addition, this survey was based
upon the latest update to the Chinese CHB guidelines;
because this update was published in 2010, and this
survey was completed at the end of 2013, this survey
may not reflect changes in physician attitudes or educa
tion in the past few years.
This survey has shown that the majority of Chinese
physicians often adhered to Chinese 2010 CHB guidelines
and were well-informed about the use of antiviral medica
tion for HBV. However, there is a need to further educate
non-specialist physicians who treat patients with CHB and
to promote physician adherence to future CHB guidelines
or updates.
The majority of Chinese physicians often adhere to
Chinese 2010 CHB guidelines and they are well-informed
about the use of antiviral medications for hepatitis B. In
general, the physicians who participated in our survey
used antiviral medications as recommended. For patients
with compensated and decompensated cirrhosis, more
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The implementation of treatment guidelines in clinical practice can improve
the outcome of patients, but despite wide promulgation, many guidelines are
not readily accepted by physicians or incorporated in clinical management
strategies. In China, the prevalence of hepatitis B virus (HBV) is high and
physician adherence to chronic hepatitis B (CHB) treatment guidelines could
potentially have an important impact on the long-term outcome of a large
proportion of the CHB population. There are limited available data on how
CHB is treated in real-world clinical practice in China and whether physicians
adhere to available guidelines. The authors investigated Chinese physicians’
awareness of the updated 2010 Chinese CHB treatment guidelines.

Research frontiers

CHB patients require long-term treatment and it is recommended that those
with hepatitis B e antigen negative CHB or CHB with cirrhosis (compensated or
decompensated) receive treatment with nucleos(t)ide analogues that have a high
genetic barrier to resistance. Despite these recommendations, many treatment
naïve CHB patients do not receive appropriate treatment because physicians do
not adhere to the treatment guidelines. The authors assessed how well Chinese
physicians adhere to the Chinese CHB treatment guidelines, released in 2010.

Innovations and breakthroughs

The authors show that in China, the majority of Chinese physicians often adhere
to Chinese 2010 chronic hepatitis B guidelines and they are well-informed about
the use of antiviral medications for hepatitis B.

Applications

Despite high adherence rates, there was some inconsistency among physicians
regarding the use of antiviral treatment for patients older than 40 years, who
present with HBV DNA of < 1 × 104 copies/mL, and alanine aminotransferase
levels above the upper limit of normal. The guideline recommends that these
patients be initiated on antiviral therapy if they have liver fibrosis (as judged by
the physician). For these patients, liver biopsy is clearly important when making
treatment decisions.

Terminology

HBV DNA levels, measure in copies/mL indicates the rate of viral replication.
Low or undetectable levels (about 300 copies/mL) indicate “inactive infection”,
whereas higher levels indicate “active infection”.
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It is a well-designed study and provides useful information to physicians especially
treating patients with hepatitis B about the trends in the treatment of CHB.
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Abstract
AIM: To compare the efficacy and safety of yttrium-90
radioembolization (Y90RE) and transarterial chemoem
bolization (TACE) in hepatocellular carcinoma patients.
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METHODS: Bibliographic research was conducted on
main scientific databases. When there was no statistically
significant heterogeneity, pooled effects were calculated
using a fixed-effects model by means of Mantel-Haenszel
test, otherwise, a random-effects model was used with
DerSimonian and Laird test. Summary estimates were
expressed in terms of odds ratios (ORs) and 95%CI. The
probability of publication bias was assessed using funnel
plots and with Begg and Mazumdar’s test. Sensitivity
analysis was finally conducted using the method of
excluding extreme data.

Data sharing statement: No additional data are available.
Open-Access: This article is an open-access article which was
selected by an in-house editor and fully peer-reviewed by external
reviewers. It is distributed in accordance with the Creative
Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this
work non-commercially, and license their derivative works on
different terms, provided the original work is properly cited and
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

RESULTS: A total of 10 studies were analyzed, of
which 2 randomized controlled trials. Survival rate
(SR) assessed at 1 year showed an absolute similarity
between the two treatment groups (OR = 1.01, 95%CI:
0.78-1.31, P = 0.93). As long as time elapsed since the
treatment, ORs for survival rate tended to significantly
increase, thus meaning better long-term outcomes in
patients who underwent Y90RE (2-year SR: OR = 1.43,
1.08-1.89, P = 0.01; 3-year SR: OR = 1.48, 1.03-2.13,
P = 0.04). Meta-analysis of plotted hazard ratios (HRs)
determined a non-significant overall estimate in favor
of Y90RE (HR = 0.91, 0.80-1.04, P = 0.16). Y90RE
showed a statistically significant benefit as compared to
TACE in terms of higher progression-free survival rate

Manuscript source: Invited manuscript
Correspondence to: Antonio Facciorusso, MD, Gastroen
terology Unit, Department of Medical Sciences, University of
Foggia, Viale L. Pinto, 1, 71100 Foggia,
Italy. antonio.facciorusso@virgilio.it
Telephone: +39-0881-732154
Fax: +39-0881-732135
Received: January 30, 2016
Peer-review started: January 30, 2016

WJH|www.wjgnet.com

770

June 28, 2016|Volume 8|Issue 18|

Facciorusso A et al . Y90RE vs TACE for HCC

assessed at 1 year (OR = 1.67; 95%CI: 1.10-2.55; P
= 0.02). Pooled analyses do not revealed a statistically
significant increase in OR for tumor objective responses
after Y90RE with respect to TACE (OR = 1.22, 95%CI:
0.69-2.16, P = 0.50). A non-significant trend in favor of
Y90RE was observed according to adverse event rate
(OR = 0.70, 0.38-1.30, P = 0.26).

intra-arterial infusion of a cytotoxic agent followed by
embolization of the tumor-feeding blood vessels will
[4,5]
result in a strong cytotoxic and ischemic effect .
A novel technique in the field of loco-regional treat
ments for HCC is called transarterial radioembolization
with yttrium-90 (Y90RE), which induces tumor necrosis
by means of injection of glass or resin microsphere
[6,7]
loaded with yttrium-90 . Y90RE, which is in fact a
novel form of liver-directed brachytherapy, has already
demonstrated its efficacy in HCC patients leading
to delayed time to progression (TTP) and prolonged
[8,9]
overall survival (OS) . Commonly adopted Y90-loaded
microspheres present usually a small size (< 40 µm),
therefore due to their microembolic effect they can
be used even in patients with portal vein occlusion.
Furthermore, because of absence of flow obstruction, in
the case of Y90RE there is no hypoxia-initiated cascade
and therefore typical post-TACE sequelae as post[6,7]
embolization syndrome are less common .
Although several studies comparing the two locoregional techniques have been recently published,
whether there is a clear superiority of one treatment
over the other is still debated.
In this study, we performed a meta-analysis to
compare the efficacy of Y90RE and TACE in treating
patients with unresectable HCC considering as main
endpoints survival rate (SR), progression-free survival
(PFS) and adverse events rate. We think that the
comparison of these two procedures could help to better
define the treatment strategy in intermediate/advanced
HCC patients.

CONCLUSION: Our meta-analysis reveals that Y90RE
and TACE show similar effects in terms of survival,
response rate and safety profile, although tumor pro
gression is delayed after radioembolization.
Key words: Yttrium-90 radioembolization; Transarterial
chemoembolization; Hepatocellular carcinoma; Survival;
Prognosis; Recurrence
© The Author(s) 2016. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: A clear evidence in support of the superiority
of yttrium-90 radioembolization (Y90RE) over chemoem
bolization (TACE) in hepatocellular carcinoma patients
is still lacking. Results of our meta-analysis reveal
that Y90RE and TACE show similar effects in terms
of survival, response rate and safety profile, although
tumor progression is delayed after radioembolization.
Similar results were found as for objective response
rate and safety profile. The sole statistical difference
was with regard to 1-year progression-free survival,
which resulted significantly in favor of Y90RE (OR =
1.67, P = 0.02).

MATERIALS AND METHODS

Facciorusso A, Serviddio G, Muscatiello N. Transarterial
radioembolization vs chemoembolization for hepatocarcinoma
patients: A systematic review and meta-analysis. World J Hepatol
2016; 8(18): 770-778 Available from: URL: http://www.
wjgnet.com/1948-5182/full/v8/i18/770.htm DOI: http://dx.doi.
org/10.4254/wjh.v8.i18.770

Inclusion and exclusion criteria

This meta-analysis only included studies meeting the
following criteria: (1) studies comparing Y90RE and
TACE in HCC patients; (2) studies published in English;
and (3) articles reporting at least one of the following
data: TTP, survival and adverse events.

Search strategy

INTRODUCTION

Figure 1 reports the search strategy followed in the
meta-analysis.
Bibliographic research was conducted on PubMed,
EMBASE, Cochrane Library and Embase including all
studies fulfilling inclusion criteria published until January
2016. Keywords used included ‘‘transcatheter arterial
chemoembolization”, “TACE”, “transcatheter arterial
radioembolization”, “TARE”, “liver cancer”, “hepatocellular
carcinoma” and “HCC”. Relevant reviews and metaanalyses of loco-regional treatments in unresectable
HCC were examined for potential suitable studies.
Authors of included studies were contacted to obtain full
text or further information when needed.

Hepatocellular carcinoma (HCC) is a global health
problem, representing the third most common cause of
cancer-related death and the leading cause of mortality
[1,2]
among patients with cirrhosis . Thanks to the recent
improvements in surveillance protocols, diagnostic tools
and therapeutic armamentaria, nowadays early HCC
diagnosis is feasible in 30%-60% of cases in developed
[3]
countries . However, a substantial proportion of pati
ents develop tumoral portal vein thrombosis (PVT) or
a multifocal pattern as a result of HCC recurrence or
progression, leading to an advanced disease stage not
amenable to curative treatments.
Transarterial chemoembolization (TACE) is the most
widely used primary treatment for unresectable HCC
and the recommended first line-therapy for patients in
[2,4,5]
intermediate stage
. The rationale for TACE is that
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Data extraction and management

Data extraction was conducted by two reviewers (Fac
ciorusso A and Muscatiello N) using a standardized
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RESULTS

66 clinical studies identified

Selection of studies

34 trials in patients with liver
tumors other than HCC

After initial screening, 66 potentially relevant articles
were identified; 34 were excluded because dealing with
non-HCC patients and 22 due to missing or incomplete
data. Clinical data of 1557 patients from 10 studies
were finally pooled to compare Y90RE and TACE (Figure 1).

32 studies in patients with HCC
22 studies excluded due to
insufficient or missing data

Characteristics of included articles

A total of 10 studies published from 2005 to 2015 were
analyzed, which included 461 HCC patients treated with
[13-22]
Y90RE and 1096 who underwent TACE
(Table 1).
Among these articles, 8 were retrospective stu
[13-18,20,22]
dies
and 2 were randomized controlled trials
[19,21]
(RCTs)
. Overall, 5 studies (of which 1 RCT) were
[14,16-19]
judged high quality
and 5 (of which 1 RCT) mode
[13,15,20-22]
rate quality
(Table 2). In all the studies, the
two treatment cohorts were well-balanced in terms of
either clinical parameters and tumoral stage (Table 2).

10 studies comparing Y90RE with TACE

Figure 1 Flow chart summarizing study selection. HCC: Hepatocellular
carcinoma; TACE: Transarterial chemoembolization; Y90RE: Yttrium-90
radioembolization.
[10]

approach (PRISMA Statement) . Data on publication
details (year of publication, name of first author and
country), study characteristics (patients’ age and
sex, study design, sample size, Child-Pugh stage,
interventions, follow-up duration), OS, TTP, and 1-year
SR were gathered. Case reports and abstracts or
studies with insufficient data were excluded. In case of
repetitive publications from the same population, only
most recent and complete articles were included.
The quality of the included studies was assessed
by two authors independently (Facciorusso A and Mus
catiello N) according to the currently accepted criteria
[11,12]
described elsewhere
.
Disagreements were resolved by discussion and
following a third opinion (Serviddio G).

Survival

Data on overall survival were available for 1481 patients
[14-22]
enrolled in 9 studies
, which estimated this outcome
by means of Kaplan-Meier curves and compared the
two groups using log-rank test. Table 3 describes
summary estimates for SR at three consecutive timepoints, specifically at 1, 2 and 3 years. SR at 1 year
was reported in all the aforementioned nine studies
and showed an absolute similarity between the two
treatment groups (OR = 1.01, 95%CI: 0.78-1.31, P =
0.93). As long as time elapsed since the treatment, ORs
for survival rate tended to significantly increase, thus
meaning better long-term outcomes in patients who
underwent Y90RE (2-year SR: OR = 1.43, 1.08-1.89,
P = 0.01; 3-year SR: OR = 1.48, 1.03-2.13, P = 0.04).
Notably, the number of studies reporting long-term
outcomes tended to decrease with 7 studies assessing
[15-20,22]
[15,16,18-20]
2-year SR
and only 5 reporting 3-year SR
.
No evidence of heterogeneity was found at any time
points (Table 3).
In order to obtain a more robust and reliable esti
mate of patient survival, we performed a meta-analysis
of plotted hazard ratios (HRs) from 7 studies which
[14-20]
provided data to calculate this parameter
, obtaining
as result a non-significant overall estimate in favor of
Y90RE (HR = 0.91, 0.80-1.04, P = 0.16; Figure 2).
There was only a low level of heterogeneity among
2
2
studies [χ = 7.32, df = 6 (P = 0.29), I = 18%)] and
no publication bias was detected by using funnel plot
(Figure 3) and performing Begg and Mazumdar’s test
(P = 0.51). Subgroup analysis retrieving separately
results of the only RCT and observational studies did
not alter the final findings of our meta-analysis (P =
0.77 and 0.16, respectively). Sensitivity analysis was
also performed by restricting analysis to high-quality

Statistical analysis

χ 2 and I2 tests were used for across studies comparison
of the percentage of variability attributable to hetero
2
2
geneity beyond chance. P < 0.10 for χ test and I <
25% were interpreted as low-level heterogeneity.
When there was no statistically significant hetero
geneity, pooled effects were calculated using a fixedeffects model by means of Mantel-Haenszel test;
otherwise, a random-effects model was used with
DerSimonian and Laird test. Summary estimates were
expressed in terms of odds ratios (ORs) and 95%CI.
Probability of publication bias was assessed using
funnel plots and with Begg and Mazumdar’s test. To
explore eventual sources of heterogeneity, we compared
summary results obtained from subsets of studies
grouped according to their design or quality. Sensitivity
analysis was finally conducted using the method of
excluding extreme data (the maximum or the minimum).
All statistical analyses were conducted using RevMan
version 5 from the Cochrane collaboration. For all cal
culations a two-tailed P value of less than 0.05 was
considered statistically significant.
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Table 1 Characteristics of the included studies
Ref.
Ahmad et al[13]
Kooby et al[14]
Carr et al[15]
Salem et al[16]
Lance et al[17]
Moreno-Luna et al[18]
Pitton et al[19]
El Fouly et al[20]
Kolligs et al[21]
Akinwande et al[22]

Arm

Sample size

Recruitment period

Study design

Region

CP (A/B/C)

Y90RE
TACE
Y90RE
TACE
Y90RE
TACE
Y90RE
TACE
Y90RE
TACE
Y90RE
TACE
Y90RE
TACE
Y90RE
TACE
Y90RE
TACE
Y90RE
TACE

24
52
27
44
99
691
123
122
38
35
61
55
12
12
44
42
13
15
20
28

1990-2003

R

United States

NA

BCLC (A/B/C/D) Quality
NA

M

1996-2006

R

United States

NA

H

1992-2005

R

United States

13/14/0
22/22/0
NA

NA

M

1999-2008

R

United States

R

United States

43/65/13/2
47/61/12/2
NA

H

2008-2010
1998-2008

R

United States

RCT

Germany

2009-2011

R

Egipt/Germany

12/35/14/0
23/13/19/0
0/12/0/0
1/11/0/0
NA

H

2010-2012

2009-2012

RCT

Germany/Spain

2007-2013

R

United States

67/54/2
67/53/2
31/7/0
24/11/0
53/8/0
44/11/0
10/2/0
9/3/0
37/7/0
33/9/0
9/3/1
9/4/2
7/11/2
14/13/1

5/5/3/0
4/8/3/0
0/0/20/0
0/0/28/0

H

H
M
M
M

CP: Child-Pugh; BCLC: Barcelona Clinic Liver Cancer; Y90RE: Yttrium-90 radioembolization; TACE: Transarterial chemoembolization; R: Retrospective;
RCT: Randomized controlled trial; NA: Not available; H: High; M: Moderate.

Table 2 Risk of bias assessment and quality of included studies

Observational studies1
Ahmad et al[13]
Kooby et al[14]
Carr et al[15]
Salem et al[16]
Lance et al[17]
Moreno-Luna et al[18]
El Fouly et al[20]
Akinwande et al[22]
Randomized controlled trials2

Selection

Comparability

Outcome

Overall quality

++
+++
++
++++
+++
++++
++
++

+
++
++
++
++
++
+
+

++
++
++
+++
++
+++
+++
++

5
7
6
9
7
9
6
5

1
L
L

Pitton et al[19]
Kolligs et al[21]

2
L
H

3
L
U

4
U
U

5
L
H

6
L
L

7
L
L

H
M

1

Study quality assessment performed by means of Newcastle/Ottawa scale (each asterisk represents if the
respective criterion within the subsection was satisfied); 2Cochrane Collaboration’s tool for assessing the risk of
bias across 7 domains: (1) random sequence generation; (2) allocation concealment; (3) blinding of participants
and personnel; (4) blinding of outcome assessment; (5) incomplete outcome data; (6) selective reporting; and (7)
other bias. L: Low; H: High; U: Unclear; M: Moderate.

Table 3 Odds ratios and heterogeneity of 1-year, 2-year and 3-year survival rate
Survival estimate
1-yr SR
2-yr SR
3-yr SR

No. of studies

No. of patients

9
7
5

1481
1382
1261

P -value

OR (95%CI)
1.01 (0.78-1.31)
1.43 (1.08-1.89)
1.48 (1.03-2.13)

0.93
0.01
0.04

Heterogeneity

I2

P

0%
0%
0%

0.71
0.93
0.44

SR: Survival rate; OR: Odds ratio.

PFS

studies and by excluding each article once per time and
it showed that the outcome effect was coherent (data
not shown).
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Data on tumor progression was available in 4 stu
[16,19-21]
dies
. Y90RE showed a statistically significant
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Study or subgroup

log(HR)

Kooby 2009
Carr 2010
Salem 2011
Lance 2011
Moreno-Luna 2013
Pitton 2015
El Fouly 2015

-0.0943
-0.2744
-0.2231
-0.2469
-0.0513
-0.2877
0.1133

SE

Weight

0.2663
0.1122
0.1912
0.2534
0.1782
0.98
0.1347

6.3%
35.4%
12.2%
6.9%
14.1%
0.5%
24.6%

Total (95%CI)
100.0%
2
2
Heterogeneity: χ = 7.32, df = 6 (P = 0.29); I = 18%
Test for overall effect: Z = 1.41 (P = 0.16)

HR

HR

IV, fixed, 95%CI

IV, fixed, 95%CI

0.91
0.76
0.80
1.28
0.95
0.75
1.12

(0.54,
(0.61,
(0.55,
(0.78,
(0.67,
(0.11,
(0.86,

1.53)
0.95)
1.16)
2.10)
1.35)
5.12)
1.46)

0.91 (0.80, 1.04)
0.01

0.1

1

Favours Y90RE

10

100

Favours TACE

Figure 2 Forest plot of hazard ratios for overall survival after yttrium-90 radioembolization and transarterial chemoembolization. Overall estimate was nonsignificantly in favor of Y90RE (HR = 0.91, 0.80-1.04, P = 0.16). There was only a low level of heterogeneity among studies [χ 2 = 7.32, df = 6 (P = 0.29), I2 = 18%)].
Y90RE: Yttrium-90 radioembolization; TACE: Transarterial chemoembolization; HR: Hazard ratio.
0.0

resonance imaging) and time of response evaluation.
Unfortunately, conducting a meta-regression analysis
taking into account all these variables was not possible
due to the small number of studies. No evidence of
publication bias was detected.

SE [log(HR)]

0.2
0.4

Toxicity

0.6

Seven studies reported toxicity data of their treated
[13,14,16-18,21,22]
patients
. A non-significant trend in favor of
Y90RE was observed (OR = 0.70, 0.38-1.30, P = 0.26),
2
but with high evidence of heterogeneity (I = 52%, P =
0.05) (Figure 6). Major responsible of heterogeneity was
[16]
2
the study by Salem et al , since I dropped to 13%
after exclusion of this article. No evidence of publication
bias was detected.

0.8
1.0
0.01

0.1

1
HR

10

100

Figure 3 Funnel plot for detection of publication bias with regard to overall
survival. No evidence of publication bias was detected. HR: Hazard ratio.

benefit in terms of higher PFS rate assessed at 1 year (OR
= 1.67; 95%CI: 1.10-2.55; P = 0.02) (Figure 4). There
was no evidence of heterogeneity among individual
2
studies (P = 0.66; I = 0%), hence a fixed model
was used. Furthermore, there was no publication bias
detected using funnel plot and Begg and Mazumdar’s
test was not significant (P = 0.304 and P = 0.412,
respectively). A low sensitivity to individual studies
resulted after performing sensitivity analysis.

DISCUSSION
TACE is actually the recommended first-line therapy for
[2-4]
patients with unresectable intermediate HCC . In this
setting where curative surgical or ablative treatments
are not feasible, palliation with TACE has been found
to improve survival as compared to best supportive
[23,24]
care
. The pressing need for novel therapeutic
regimens able to improve response rates and survival
while reducing treatment-related complications led to
the development of new drug-delivery systems, such as
[4,25]
drug-eluting beads (DEBs)
. Although whether there
is a clear superiority of DEB-TACE over conventional
[12,26,27]
TACE using lipiodol is still matter of debate
,
increasing interest has been recently raised on smaller
DEBs which seem able to induce wider necrosis of the
target lesion since they achieve a more distal embo
[28]
lization, thus also obstructing collateral channels .
As a consequence, survival estimates after TACE has
considerably improved in the last years, reaching more
[29,30]
than 40 mo of median OS in two recent studies
.
On the other hand, Y90 transarterial radioem
bolization is a form of brachytherapy in which intraarterially injected 90Y-loaded microspheres serve as
sources for internal radiation purposes, with no signi
ficant vessel occlusion thus rendering this treatment

Objective response rate

There were eight studies containing information about
[13-16,18,20-22]
objective response rate
enrolling 407 and
1041 patients treated with Y90RE and TACE, respec
tively. Pooled analyses did not reveal a statistically
significant increase in OR for tumor objective responses
after Y90RE with respect to TACE (OR = 1.22, 95%CI:
0.69-2.16, P = 0.50) (Figure 5). There was, however,
evidence of heterogeneity across these studies (P
2
= 0.004; I = 67%), therefore we performed a sub
group analysis in order to explore the cause of this
heterogeneity, which was mainly due to some outlier
[13,15,20,21]
studies
. In fact, tumor response assessment is
dependent on a number of variables, such as radiologic
criteria adopted, local expertise, imaging technique
used (whether computed tomography-scan or magnetic

WJH|www.wjgnet.com

774

June 28, 2016|Volume 8|Issue 18|

Facciorusso A et al . Y90RE vs TACE for HCC
Y90RE
Study or subgroup

TACE

Total

Events

Total

Weight

123
12
13
44

68
4
2
14

122
12
15
42

69.1%
7.9%
4.7%
18.3%

Total (95%CI)
192
191
Total events
112
88
2
2
Heterogeneity: χ = 1.60, df = 3 (P = 0.66); I = 0%
Test for overall effect: Z = 2.41 (P = 0.02)

100.0%

Salem 2011
Pitton 2015
Kolligs 2015
El Fouly 2015

Events
81
4
2
25

OR

OR

M-H, fixed, 95%CI

M-H, fixed, 95%CI

1.53
1.00
1.18
2.63

(0.91,
(0.18,
(0.14,
(1.10,

2.57)
5.46)
9.83)
6.32)

1.67 (1.10, 2.55)

0.01

0.1

1

Favours TACE

10

100

Favours Y90RE

Figure 4 Forest plot for 1-year progression-free survival after yttrium-90 radioembolization and transarterial chemoembolization. Y90RE showed a
statistically significant benefit in terms of higher progression-free survival rate assessed at 1 year (OR = 1.67, 1.10-2.55, P = 0.02). There was no evidence of
heterogeneity among individual studies (P = 0.66; I2 = 0%). Y90RE: Yttrium-90 radioembolization; TACE: Transarterial chemoembolization; OR: Odds ratio.
Y90RE
Study or subgroup
Ahmad 2005
Kooby 2009
Carr 2010
Salem 2011
Moreno-Luna 2013
Akinwande 2015
Kolligs 2015
El Fouly 2015

Events
22
3
42
88
29
3
4
33

TACE

Total

Events

Total

Weight

24
27
99
123
57
20
13
44

39
3
417
84
24
7
2
21

52
44
691
122
47
28
15
42

8.3%
7.7%
19.9%
18.6%
15.9%
8.8%
6.5%
14.3%

OR

OR

M-H, random, 95%CI

M-H, random, 95%CI

3.67 (0.76, 17.76)
1.71 (0.32, 9.15)
0.48 (0.32, 0.74)
1.14 (0.66, 1.97)
0.99 (0.46, 2.15)
0.53 (0.12, 2.36)
2.89 (0.43, 19.28)
3.00 (1.21, 7.47)

Total (95%CI)
407
1041 100.0%
Total events
224
597
2
2
2
Heterogeneity: Tau = 0.38, χ = 21.13, df = 7 (P = 0.004); I = 67%
Test for overall effect: Z = 0.67 (P = 0.50)

1.22 (0.69, 2.16)
0.01

0.1

1

Favours TACE

10

100

Favours Y90RE

Figure 5 Forest plot for objective response rate after yttrium-90 radioembolization and transarterial chemoembolization. Pooled analyses do not revealed
a statistically significant increase in odds ratio for tumor objective responses after Y90RE with respect to TACE (OR = 1.22, 95%CI: 0.69-2.16, P = 0.50). There was,
however, evidence of heterogeneity across these studies (P = 0.004; I² = 67%), mainly due to some outlier studies. Y90RE: Yttrium-90 radioembolization; TACE:
Transarterial chemoembolization; OR: Odds ratio.
Y90RE

TACE

Study or subgroup

Events

Total

Events

Total

Weight

Ahmad 2005
Kooby 2009
Salem 2011
Lance 2011
Moreno-Luna 2013
Kolligs 2015
Akinwande 2015

7
8
14
1
40
7
2

24
27
123
38
61
13
20

13
16
36
7
37
5
3

52
44
122
35
55
15
28

15.7%
16.5%
22.2%
6.5%
20.6%
10.6%
7.9%

OR

OR

M-H, random, 95%CI

M-H, random, 95%CI

Total (95%CI)
306
351
100.0%
Total events
79
117
2
2
2
Heterogeneity: Tau = 0.33, χ = 12.45, df = 6 (P = 0.05); I = 52%
Test for overall effect: Z = 1.13 (P = 0.26)

1.24 (0.42, 3.64)
0.74 (0.26, 2.06)
0.31 (0.16, 0.61)
0.11 (0.01, 0.93)
0.93 (0.43, 2.01)
2.33 (0.51, 10.78)
0.93 (0.14, 6.12)
0.70 (0.38, 1.30)

0.01

0.1

1

Favours Y90RE

10

100

Favours TACE

Figure 6 Forest plot for serious adverse event rate after yttrium-90 radioembolization and transarterial chemoembolization. A non-significant trend in favor of
Y90RE was observed (OR = 0.70, 0.38-1.30, P = 0.26), but with a high evidence of heterogeneity (I2 = 52%; P = 0.05). Y90RE: Yttrium-90 radioembolization; TACE:
Transarterial chemoembolization; OR: Odds ratio.

feasible even in patients with PVT, which is a well-known
[6,7]
contraindication to TACE .
In particular radioembolization produces average
disease control rates above 80% and is usually very
well tolerated. Main complications do not result from the
microembolic effect, even in patients with portal vein
occlusion, but rather from excessive irradiation of non[6,7,9]
target liver tissue
.
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Although several studies comparing the two therapies
have been published so far, a clear evidence in support
of the superiority of one technique over the other in
terms of OS is still lacking. Therefore, given the similarity
in survival outcomes between the two procedures, posthoc analyses indicated that a randomized study with >
1000 patients would be required to establish equivalence
of survival times between patients treated with Y90RE
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[16]

and TACE .
Aim of our meta-analysis was hence to compare
these two trans-arterial treatments in terms of overall
survival, progression-free survival, objective response
rate and safety profile in unresectable HCC patients.
A total of 10 studies were identified and statistically
analyzed, which included 461 HCC patients treated with
Y90RE and 1096 treated with chemoembolization. Of
note, all the included studies were from the West and in
particular 70% from United States. Average quality was
moderate-high.
Survival rate assessed at 1 year was similar between
the two therapeutic groups (OR = 1.01, P = 0.93),
but as long as time elapsed since the treatment ORs
for survival rate tended to significantly increase, thus
meaning better long-term outcomes in patients who
underwent Y90RE (P = 0.01 and 0.04 at 2 and 3 years,
respectively). Notably, the number of studies reporting
long-term outcomes tended to decrease from 10 (all
the included studies) which reported 1-year SR to only
[15,16,18-20]
5 reporting 3-year SR
(Table 3).
In order to obtain a more robust and reliable esti
mate of patient survival, we performed a meta-analysis
of plotted HRs, obtaining as result a non-significant
overall estimate in favor of Y90RE (HR = 0.91, 0.80-1.04,
P = 0.16; Figure 2).
Therefore, our analysis seem to confirm the nonsuperiority of one treatment over the other as found in
[16,18]
previous papers
.
Unfortunately, subgroup analysis performed on the
basis of baseline tumor stage or other clinical prognostic
factors known to influence HCC patients’ survival, such
[31]
[32]
as ferritin level
or drug therapy used , was not
feasible due to the low number of available studies and
the absence of outcomes stratification in most of them.
[16]
In the above cited study by Salem et al , time to
progression was significantly longer after Y90RE (13.3 mo
vs 8.4 mo, P = 0.023), but it did not translate directly
into improved survival. Such a finding was confirmed
in our meta-analysis where OR for 1-year PFS resulted
significantly in favor of Y90RE (OR = 1.67, P = 0.02)
(Figure 4).
No significant difference according to the other two
analyzed outcomes (response rate and major adverse
event rate) was found.
The apparent discrepancy between the significant
benefit of Y90RE in terms of progression-free survival
and the non-significant trends found with regard to
the other outcomes are likely due to the complex
multistep pathogenesis of HCC and the different course
[33-35]
of underlying liver cirrhosis
. In this regard, a postprogression survival analysis would be interesting and
represents in our opinion one of the most important
targets of incoming clinical research in hepato-onco
[36,37]
logy
.
There are some limitations to our study. First,
we included both RCTs and observational studies,
thus resulting in greater heterogeneity (as seen with
regard to response rate analysis) and higher risk of

WJH|www.wjgnet.com

selection and reporting bias. This, in addition to the
aforementioned lack of data stratification and sub
group analysis, calls for a carefully interpretation of
our findings. Moreover, technical details varied widely
throughout the included studies either in TACE cohorts
(for instance some studies adopted conventional TACE
whereas others DEB-TACE) and in Y90RE arms (for
[38]
instance as for dosimetry protocol) .
In conclusion, our meta-analysis reveals that Y90RE
and TACE show similar effects in unresectable HCC
patients in terms of OS, response rate and safety profile,
although tumor progression is delayed after radioem
bolization. Further properly sized RCTs are warranted in
order to confirm these results.
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Abstract
Classically, hepatic artery pseudoaneurysms (HAPs)
arise secondary to trauma or iatrogenic causes. With
an increasing prevalence of laparoscopic procedures of
the hepatobiliary system the risk of inadvertent injury to
arterial vessels is increased. Pseudoaneurysm formation
post injury can lead to serious consequences of rupture
and subsequent hemorrhage, therefore intervention
in all identified visceral pseudoaneurysms has been
advocated. A variety of interventional methods have
been proposed, with surgical management becoming the
last step intervention when minimally invasive therapies
have failed. The authors present a case of a HAP in a
56-year-old female presenting with jaundice and pruritis
suggestive of a Klatskin’s tumor. This presentation of
HAP in a patient without any significant past medical
or surgical intervention is atypical when considering
that the majority of HAP cases present secondary to
iatrogenic causes or trauma. Multiple minimally invasive
approaches were employed in an attempt to alleviate
the symptomology which included jaundice and asso
ciated inflammatory changes. Ultimately, a right hepatic
trisegmentectomy was required to adequately relieve
the mass effect on biliary outflow obstruction and
definitively address the HAP. The presentation of a
HAP masquerading as a malignancy with jaundice and
pruritis, rather than the classic symptoms of abdominal
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[5]

alleviate biliary obstruction , surgical management
of impairment to adjacent structures such as the bile
duct and portal vein have to our knowledge ever been
reported.
Here we provide a unique case of HAP, initially pre
senting as a Klatskin tumor (tumor at the confluence of
the right and left hepatic biliary confluence) mimic and with
no identifiable cause. Furthermore, the aforementioned
treatment options were inadequate to address this per
sistent and recurrent chronic HAP, ultimately requiring
surgical intervention.

pain, anemia, and melena, is unique. This presentation
is only further complicated by the absent history of either
trauma or instrumentation. It is important to be aware
of HAPs as a potential cause of jaundice in addition to
the more commonly thought of etiologies. Furthermore,
given the morbidity and mortality associated with pseu
doaneurysm rupture, intervention in identifiable cases,
either by minimally invasive or surgical interventions, is
recommended.
Key words: Klatskin tumor; Cholangitis; Hepatic artery
pseudoaneurysm; Biliary obstruction; Trisegmentectomy
© The Author(s) 2016. Published by Baishideng Publishing
Group Inc. All rights reserved.

CASE REPORT
A 65-year-old female with no significant past medical
history was transferred from an outside institution for
further management of painless jaundice and pruritis,
with suspicion for a Klatskin’s tumor. At this outside
institution, non-contrast computed tomography (CT)
imaging studies revealed a 5 cm dense lesion within
the hilar region of the liver and intrahepatic biliary
duct dilatation. Subsequent endoscopic retrograde
cholangiopancreatography showed a hilar obstructive
lesion that was concerning for cholangiocarcinoma/
Klatskin’s tumor. A temporary hepatic duct stent was
placed and sphincterotomy was performed. Cytology
results from this procedure were negative. On the day of
her transfer, she was afebrile but was placed on empiric
antibiotic coverage. Her total and direct bilirubin levels
were elevated (total bilirubin 24.3 mg/dL, direct dilirubin
18.6 mg/dL), as was her serum alkaline phosphatase (432
U/L), liver transaminases (AST 132 U/L, ALT 148 U/L),
and CA 19-9 (891 U/mL). Other pertinent labs included a
positive ANA and CEA within the reference range.
At transfer to our institution, a triphasic computed
tomography angiography demonstrated a right branch
HAP measuring 2.1 cm, a suspected hematoma measuring
5 cm in diameter (Figure 1A and B) and significant biliary
duct dilatation (Figure 1C). Further studies including
esophagogastroduodenoscopy and colonoscopy demon
strated hemobilia with the 2 cm biliary stent protruding
into the lumen of the small bowel. Therapeutic stra
tegies to control pseudoaneurysmal bleeding included
embolization procedures encompassing percutaneous
ultrasound and fluoroscopic guided thrombin injections
into the HAP (Figure 2). Multiple sub-centimeter smaller
pseudoaneurysms were noted to be extending off of the
right hepatic artery. Due to lack of trauma or interventions
that could be a likely etiology for pseudoaneurysm,
an autoimmune work up, including C-ANCA, P-ANCA,
anti-smooth muscle antibodies, double-stranded DNA
antibody, anti-smooth muscle antibody, anti-RNP
antibody, to establish etiology of these multiple pseudoa
neurysms was performed and was largely negative.
Rheumatology was consulted and ruled out systemic
vasculitides including polyarteritis nodosa (PAN),
systemic lupus erythematosus, and cryoglobulinemia.
The patient continued to have a complicated long
hospital course and even after attempts to alleviate

Core tip: Hepatic artery pseudoaneurysms (HAPs)
typically arise from secondary trauma or iatrogenic
causes. Most of HAPs are asymptomatic but can be
complicated with rupture and bleeding. Biliary obstruc
tion due to HAPs is a rare phenomenon and can present
clinically as Quinke’s triad (hematobilia, abdominal pain,
and jaundice). Most cases can be managed with nonoperative vascular and endoscopic interventions. This
case report presents an atypical presentation of HAP
with a multidisciplinary approach to a complex problem.
Luckhurst CM, Perez C, Collinsworth AL, Trevino JG. Atypical
presentation of a hepatic artery pseudoaneurysm: A case report
and review of the literature. World J Hepatol 2016; 8(18): 779-784
Available from: URL: http://www.wjgnet.com/1948-5182/full/v8/
i18/779.htm DOI: http://dx.doi.org/10.4254/wjh.v8.i18.779

INTRODUCTION
Hepatic artery pseudoaneurysms (HAPs), or false aneury
sms, classically arise secondary to trauma or iatrogenic
causes and pose a serious risk of exsanguinating hemo
[1,2]
rrhage and subsequent death . Numerous case reports
have been published addressing the occurrence of HAPs
subsequent to a variety of interventional procedures
including cholecystectomy, pancreaticoduodenectomy, and
orthotopic liver transplant. It has been hypothesized that
with the increasing frequency of laparoscopic procedures,
such as cholecystectomy, which can result in inadvertent
injury to the right hepatic artery, the overall incidence of
[1,3]
HAPs will continue to rise . Due to the increased risk
of rupture compared with true aneurysms, some have
advocated intervention in all cases of identifiable visceral
[4]
pseudoaneurysm . It has been reported that HAPs have
been successfully treated using a variety of interventional
methods, including endovascular embolization, coiling
[1,2]
embolization, and arterial stent grafting . Because of
the increased morbidity associated with surgery in this
setting, surgical management is the final treatment
option when these subsequent methods have failed.
Although in most cases interventional technologies can
quench the risk of hemorrhagic rupture of HAP and

WJH|www.wjgnet.com

780

June 28, 2016|Volume 8|Issue 18|

Luckhurst CM et al . Hepatic artery pseudoaneurysm presenting as Klatskin’s tumor

A

Pathology demonstrated the presence of a porta hepatis
hematoma (5.0 cm) and organized thrombus dissecting
into the hepatic artery wall (Figure 3). Although the liver
specimen was negative for malignancy, the liver was
microscopically consistent with centrilobular cholestasis
(Figure 4A) and bile ductular reaction with bile plugs
(Figure 4B) all of which were consistent with chronic biliary
obstruction.
The patient was discharged home without any events.
She is three years from surgery with no complaints,
doing well.

B

DISCUSSION
While visceral artery aneurysms and pseudoaneurysms
(VAP) may be a rare finding in the general population,
with a reported incidence of approximately 0.1%-2%,
timely diagnosis is imperative because of the risk of
[6]
rupture and subsequent mortality . In their retro
[7]
spective review, Tulsyan et al reported that of the 28
patients found to have VAPs between 1997 and 2005
at the Cleveland Clinic Foundation, 39% involved the
celiac axis or its branches, 39% arose from the hepatic
arteries, 18% from the splenic artery and 4% from the
superior mesenteric artery. In this review, the majority
of VAPs, including HAPs arose secondary to arterial
trauma, intrabdominal or retroperitoneal inflammation
[7]
or malignancy, and manipulation of the biliary tract .
Other non-iatrogenic causes of HAPs include trauma,
acute and chronic pancreatitis, arteriosclerosis, PAN,
necrotizing vasculitis, infection and hepatocellular car
[2,3,8-10]
cinoma
.
Recent increases in the incidence of HAPs have been
attributed to a rise in the number of liver transplantations,
percutaneous liver and gallbladder interventions and
[1,4,9,11]
the use of laparoscopic surgery
. Advances in imag
ing techniques have enhanced the detection rate of
[1]
asymptomatic HAPs . While HAPs may be an incidental
finding in an asymptomatic patient, more commonly
patients present with abdominal pain, anemia, hemobilia,
melena, and can present as life-threatening hemorrhage
[2,8,11]
following rupture
. Although we advocate interven
tional attempts such as angioembolization or stenting
to stop hemorrhage immediately, failures in these atte
mpts or chronic sequel on adjacent structures such as
the biliary system and portal vein can require further
investigations with possible surgical intervention. We
advocate the use of non-invasive assessments, such
as CT and/or MRI-MRCP radiographic imaging, to deter
mine the possible etiology of biliary obstruction with
then focused therapies toward alleviating the problem.
To our knowledge, this is the first presentation of a
patient presenting with classic picture of a Klatskin’s
tumor, specifically jaundice and pruritis secondary to
biliary system compression by HAP that could not be
managed with a non-operative approach. This unique
presentation and atypical history for HAP initially masked
the diagnosis. Despite a thorough diagnostic workup, no
identifiable cause was uncovered for this patient’s HAP,

C

Figure 1 Computerized tomography scan demonstrating pseudoaneurysm
and significant biliary ductal dilatation. A: Triple contrast computerized
tomography scan of abdomen demonstrates hepatic artery pseuodoaneurysm;
B: With significant thrombus formation adjacent to aneurysm; C: Significant
biliary ductal dilatation in the right and left hepatic ducts.

obstructive jaundice with stent procedures, the patient
had recurrent episodes of cholangitis with septic shock.
Blood cultures demonstrated pan-sensitive Klebsiella
pneumoniae likely from biliary source.
Non-operative strategies included fluoroscopic and
ultrasound-guided embolization of re-emergent right
HAP with multiple coils, gelfoam, and thrombin. During
this procedure it was noted that a portion of thrombosed
aneurysm was exerting significant mass effect, effectively
occluding multiple right biliary branches and compressing
vascular flow in her right portal vein thereby potentially
rendering her right lobe ischemic. It was determined
that surgical intervention was required for inability
to completely address the obstructing nature of this
pseudoaneurysm. The patient underwent right hepatic
trisegmentectomy with Roux-en-Y hepaticojejunostomy.
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B

C

Figure 2 Interventional attempts to embolize the hepatic artery pseudoaneurysm. A: Angiogram of common hepatic artery demonstrates pseudoaneurysmal
formation off right hepatic artery; B and C: Interventional fluoroscopic and ultrasound-guided embolization of right hepatic artery pseudoaneurysm with multiple coils,
gelfoam, and thrombin.
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Figure 3 Histochemical analyses of resected hepatic artery. A: H and E of hepatic artery with organized thrombus dissecting into the vessel wall, 40 ×
magnification; B: Verhoeff-Van Gieson (VVG) staining of the hepatic artery with eccentric fibrous intimal thickening with adherent thrombus, 20 × magnification (B,
inlet). Internal elastic lamina is highlighted by the VVG stain with notable fibrous intimal thickening, 100 × magnifications.
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Figure 4 Histologic analyses of hepatic artery pseudoaneurysm and adjacent liver. A: H and E of fibrous capsule of the contained pseudoaneurysmal rupture
adjacent to liver, 20 × magnification (A, inlet). Liver with centrilobular cholestasis, 200 × magnification; B: Liver with bile duct reaction and bile plugs consistent with
biliary obstruction, 200 × magnification.

which further adds to the complexity and atypical nature
of the case.
While HAPs can thrombose and resolve without inter
vention, the risk of rupture and subsequent hemorrhage
are high enough that the general consensus has been in
[1,2,4]
favor of intervention
. At this time, numerous minimally
invasive techniques have proven to be successful, including
coiling, covered stent exclusion, thrombin injection,

WJH|www.wjgnet.com

gelfoam injection, plug deployment, polyvinyl alcohol
[1,3,4]
injection, and surgical intervention
. The literature
has supported all of these techniques as viable options
[12]
for management of HAPs. Nagaraja et al
retrospec
tively analyzed 29 patients with HAP were successfully
managed with angioembolization not surprisingly result
ing in more rapid bleeding control, shorter hospital stay,
and lower transfusion requirements although a 14%
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mortality rate in the angioembolization group with no
mortality in the surgical group. Currently, minimally
invasive management is favored, although indications
still exist for surgical intervention. Of note, recurrence
of HAPs following embolization has been reported to
be significant, and therefore current recommendations
involve follow-up imaging with potential need for secon
[9]
dary intervention . In the case of our patient, standard
minimally invasive endovascular (HAP) and biliary (ob
structive jaundice) management was attempted on
several occasions with the use of multiple modalities, but
ultimately failed to palliate her symptoms. This specific
case presented multiple complications including inability
to decompress the right biliary system secondary to
mass effect and subsequent ischemia as portal vein.
Therefore, surgical intervention, specifically right hepatic
trisegmentectomy and bile duct resection, was required
to address the biliary outflow obstruction and the
inherent risk of rupture and hemorrhage of the HAP itself.
In conclusion, we present a unique case of HAP
of unknown etiology, initially presenting with jaundice
and pruritus. While the presenting symptoms were
inconsistent with the typical presentation of HAPs, it is
important to be aware of this as a potential cause of
jaundice in addition to the more commonly thought of
etiologies. The risk of morbidity and mortality secondary
to HAP rupture and subsequent hemorrhage requires
immediate identification and intervention. Currently, the
literature supports the use of minimally invasive endo
vascular, endoscopic, and percutaneous approaches in
the initial management of HAPs, with the potential need
for future open surgical intervention if these techniques
are inadequate.

of a porta hepatis hematoma (5.0 cm) and organized thrombus dissecting into
the hepatic artery wall, negative for malignancy and microscopically consistent
with centrilobular cholestasis and bile ductular reaction with bile plugs all of
which were consistent with chronic biliary obstruction.
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Treatment

Complete surgical excision of locally involved right hepatic artery pseuo
daneurysm.

Related reports

HAPs classically arise secondary to trauma or iatrogenic causes and pose a
serious risk of exsanguinating hemorrhage and subsequent death. Numerous
case reports have been published addressing the occurrence of HAPs sub
sequent to a variety of interventional procedures including cholecystectomy,
pancreaticoduodenectomy, and orthotopic liver transplant. Due to the increased
risk of rupture compared with true aneurysms, HAPs have been successfully
treated using a variety of interventional methods. Because of the increased
morbidity associated with surgery in this setting, surgical management is the
final treatment option.

Term explanation

HAPs are “false” aneurysms that do not have the presences of layers of the
arterial wall, communicates with the vessel in question and has blood confined
by the surrounding tissues.

Experiences and lessons

HAPs are typically managed with a variety of interventional methods such as
endovascular embolization, coiling embolization, and arterial stent grafting.
Because of the increased morbidity associated with surgery in this setting, surgical
management is the final treatment when impairment to adjacent structures such
as the bile duct and portal vein cannot be alleviated.

Peer-review

This manuscript presents a rare case of pseudoaneurysm of hepatic artery. The
management of the case is informative, and useful for the readers.
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