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Abstract
Hepatocellular carcinoma (HCC) is the leading cause of
cancer-related mortality in Taiwan. The Taiwan Liver Cancer
Association and the Gastroenterological Society of Taiwan
established HCC management consensus guidelines in 2016
and updated them in 2023. Current recommendations focus
on addressing critical issues in HCC management, including
surveillance, diagnosis, systemic treatment, and posttreat-
ment monitoring. For surveillance and diagnosis, we up-
dated the guidelines to include the role of protein induced
by vitamin K absence or antagonist II (PIVKA-II) and ga-
doxetic acid (Gd-EOB-DTPA)-enhanced magnetic resonance
imaging (MRI) in detecting HCCs. For systemic treatment, the
updated guidelines summarize the multiple choices avail-

able for targeted therapy, immune checkpoint inhibitors,
and a combination of both, especially for those carcinomas
refractory to or unsuitable for transarterial chemo-
embolization. We have added a new section, posttreatment
monitoring, that describes the important roles of PIVKA-II
and EOB-MRI after HCC therapy, including surgery, locore-
gional therapy, and systemic treatment. Through this update
of the management consensus guidelines, patients with
HCC may benefit from optimal diagnosis, therapeutic mo-
dalities, and posttreatment monitoring.
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Introduction

Hepatocellular carcinoma (HCC) is the third leading
cause of cancer-related deaths worldwide [1]. In 2020, the
crude rate of HCC was 46.61 per 100,000 person-years,
the fifth highest among all cancers; the crude mortality
rate was 32.99 per 100,000 person-years, the second
highest among all cancers in Taiwan [2]. Despite im-
provements in hepatitis control and management
through vaccination and antiviral agents, HCC remains a
critical public health concern. To assist clinical physicians
in managing patients with HCC, the Taiwan Liver Cancer
Association (TLCA) and Gastroenterological Society of
Taiwan (GEST) first published management consensus
guidelines in 2016 and updated them once in 2020. Due to
the emergence of new data, the Taiwan Liver Cancer
Association decided to update the consensus guidelines
regarding surveillance, diagnosis, and systemic treatment,
and add a new section on the posttreatment monitoring
of HCCs. The target audience of the updated guidelines
encompasses healthcare professionals, including gastro-
enterologists, transplant hepatologists, medical oncolo-
gists, and pharmacists as well as policy makers involved in
the decision making process according to evidence-based
data in Taiwan and on a global scale. The current updated
guidelines focus on provide guidance on surveillance,
diagnosis, systemic treatment, and posttreatment moni-
toring. Regarding comprehensive management strategies
including surgery, local ablation, selective internal radi-
ation therapy (SIRT), hepatic arterial infusion chemo-
therapy (HAIC), and radiation therapy, audiences may
refer to the previous TLCA guidelines, published in
2016 [3].

Methodology

The updated guidelines incorporate evidence from systematic
reviews of the literature based on clinical practice guidelines from
various medical societies, clinical trials, meta-analyses of results,
expert opinions, and real-world data. When developing guidelines
in North America and Britain, experts rated the level of evidence
for each recommendation based on combined experience [4]. The
strengths of recommendations were categorized into three levels:
strong, moderate, and considerable (Table 1). A strong recom-
mendation reflects a high level of confidence of the expert group
regarding a specific clinical practice and that most, if not all, target
users should adopt the recommendation. Moderate recommen-
dation reflects a moderate level of confidence of the expert group in
a specific clinical practice, and while most target users should
adopt the recommendation, the joint decision made by the
physician and patient should be considered in clinical practice.
Considerable recommendation reflects limited confidence of the
expert group in a specific clinical practice; the recommendation
should be conditionally applied to the target group with an em-
phasis on joint decision making by the physician and patient.
Although some references were only real-world reports and not
randomized controlled trials or comparative studies with lower
levels of evidence, they were still valuable for clinical practice, with
100% agreement between experts.

The guidelines were updated by two teams comprising experts
from various fields, including epidemiology, hepatology, surgery,
medical oncology, radiation oncology, and diagnostic and inter-
ventional radiology. First, they were assigned into two expert
teams: diagnosis group (7 experts, including epidemiologists and
diagnostic radiologists) and systemic treatment group (22 experts,
including hepatologists, surgeons, medical oncologists, radiation
oncologists, and interventional radiologists). The initial draft
statements were discussed, debated, and agreed upon by each
expert team. Then, the statements were sent to all of the experts for
further discussion and refinement. The coordinators of the expert
teams presented the refined statement at the committee meeting
on March 3, 2023, in Taipei; subsequently, all experts were invited
to vote for the revised statements via secret ballots, including the

Table 1. Level of evidence and recommendations

Level Definition

Evidence
1 At least one well-designed RCT
1a Meta-analysis of RCTs
1b At least one RCT
2 Comparative studies: non-RCT, but with well-designed cohort or case-control studies

(prospective or retrospective), and outcomes research
3 Noncomparative studies: case series, case report, or not well-designed clinical studies
4 Opinion of respected authorities, descriptive epidemiology, or report of expert committee

Recommendation
A Strongly recommended
B Moderate recommended
C Considerable, but insufficient evidence

RCT, randomized controlled trial.
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level of evidence and recommendation [4–6]. The voting results
were listed as percentages of agreement votes after each statement.
After this meeting, the coordinators revised the statements and
recommendation according to the experts’ suggestions and pre-
sented the refined statement at the annual TLCA meeting held in
Kaohsiung, Taiwan, on April 22, 2023.

Consensus Statements

Section 1: Surveillance
Statement 1-1: Surveillance for HCCs should be

performed using both ultrasonography and tumor
markers such as alpha-fetoprotein (AFP) and/or
PIVKA-II in clinical settings for HCC surveillance
(A: 100%; E: 2; R: B).

Ultrasonography is a feasible and noninvasive mo-
dality for HCC screening. According to established
guidelines, ultrasonography is the recommended tool for
HCC surveillance. Serological test findings or tumor
markers – such as AFP, Lens culinaris agglutinin-reactive
fraction of AFP, and PIVKA-II/des-gamma-carboxy
prothrombin (PIVKA-II/DCP) – are often elevated in
individuals with HCC, and the prevalence of these
markers increases with disease progression [7–9]. Em-
ploying a combination of multiple tumor markers can
enhance accuracy of diagnostic tests in detecting small
HCC lesions. The guidelines provided by the Japan So-
ciety of Hepatology advocate the combined use of ul-
trasonography and AFP, Lens culinaris agglutinin-
reactive fraction of AFP, and PIVKA-II/DCP measure-
ments for effective surveillance [10]. These markers can
be conveniently and repeatedly measured, and moni-
toring their temporal changes is valuable for detecting
and diagnosing HCCs. By carefully selecting an appro-
priate combination of the three tumor markers, their
diagnostic performance can be further improved. Ul-
trasonography has limitations in identifying small tumors
in patients with cirrhosis; however, the combination of
serum AFP and/or PIVKA-II/DCP testing with ultra-
sonography can effectively identify additional tumors
that might be missed on ultrasonography alone [8].
Therefore, the committee recommends combining the
assessment of serum AFP and/or PIVKA-II/DCP levels
with ultrasonography to augment screening efficacy for
HCC surveillance.

Statement 1-2: Regular screening methods can be
combined with dynamic computed tomography (CT)
or magnetic resonance imaging (MRI) or gadoxetic
acid (Gd-EOB-DTPA)-enhanced MRI (EOB-MRI) ev-
ery 6–12 months for extremely high-risk patients and/

or patients whose liver is difficult to image with ul-
trasonography due to liver atrophy, severe obesity, or
postoperative deformity (A: 100%; E: 1; R: A).

Guidelines from various associations suggest regular
surveillance of high-risk patients with chronic hepatitis B,
hepatitis C, and nonviral cirrhosis [5, 6, 11, 12]. High-risk
patients, particularly those diagnosed with chronic
hepatitis B- or C-related cirrhosis, are classified into an
extremely high-risk category [11]. The Taiwanese con-
sensus guidelines recommend screening every 6 months
using ultrasonography and serum AFP levels as tumor
markers [6]. A general consensus across various liver
cancer associations’ states that the duration between
ultrasonography examinations for patients diagnosed
with cirrhosis should be shortened to 3–4 months [10, 13,
14]. At instances where detecting HCC by ultrasonog-
raphy becomes challenging due to factors such as liver
atrophy, severe obesity, or postoperative deformity, al-
ternative imaging modalities like dynamic CT or MRI can
be employed. Gadoxetic acid (Gd-EOB-DTPA), an ad-
vanced MRI contrast agent, enables hepatocyte-phase
imaging and has shown potential in identifying liver
nodules at a high risk of developing into HCC, partic-
ularly in patients with hepatitis B or C [15].

The use of multiphase CT and dynamic MRI for
extensive surveillance in the early detection of HCC is
generally considered not cost-effective because of the
high expenses. However, it is recognized that CT and
MRI demonstrate superior sensitivity and specificity
compared to ultrasonography. The argument against
the cost-effectiveness of surveillance by using CT and
MRI primarily not arises from their diagnostic capa-
bilities but the high cost of the tests. Therefore, non-
invasive laboratory and imaging evaluations are crucial
for identifying individuals at risk of advanced fibrosis
and cirrhosis and ensuring timely medical attention
through HCC screening programs. Current guidelines
recommend a combination of ultrasonography, AFP,
and PIVKA-II for HCC screening, suggesting alter-
native modalities like dynamic CT, MRI, or EOB-MRI
for high-risk groups in whom liver ultrasonography is
challenging. Recent improvements in survival rates of
HCC patients are partially due to early detection via
these monitoring programs, with current data sup-
porting the cost-effectiveness of HCC screening for
both high- and medium-risk cirrhosis patients [16–18].
However, the necessity for ongoing research and ap-
plication of these findings for personalized HCC
screening and risk stratification are imperative.
Therefore, combining regular screening methods with
dynamic CT, MRI, or EOB-MRI is recommended for
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extremely high-risk patients or those for whom ul-
trasonography is challenging.

Statement 1-3: Kupffer-phase contrast-enhanced
ultrasound (CEUS) with Sonazoid, combined with
the reinjection technique, can also be recommended as
a primary test for HCC patients who have cirrhosis
with very coarse liver parenchyma and renal dys-
function, if a liver nodule larger than 1 cm is detected
by B-Mode ultrasonography (A: 100%; E: 2; R: B).

CEUS facilitates the intravascular administration of
microbubbles, referred to as ultrasonography contrast
agents, thus enabling the real-time imaging of hepatic
blood flow. The Kupffer phase can be determined using
an advanced ultrasonography contrast agent, known as
Sonazoid; Sonazoid is utilized in defect reperfusion im-
aging for HCC diagnosis. Sonazoid-enhanced CEUS
demonstrates a diagnostic efficacy comparable to dy-
namic CT in identifying malignant liver tumors [19]. In a
recent study, Sonazoid-enhanced CEUS exhibited
heightened sensitivity in detecting smaller HCCs among
patients who have liver cirrhosis with very coarse liver
parenchyma compared with unenhanced ultrasonogra-
phy [20]. In particular, CEUS has proven to be a valuable
noninvasive and efficient tool for diagnosing focal liver
lesions in individuals at an elevated risk of developing
liver malignancies [21]. CEUS is especially beneficial for
patients with renal dysfunction, as the contrast agents are
not excreted by the kidneys. It is recommended as the
primary test for cirrhotic patients with very coarse liver
parenchyma and renal dysfunction, to be conducted every
3–6 months. For screening HCC in such patients,
Kupffer-phase CEUS, which utilizes Sonazoid and a re-
injection technique, is specifically advised [6, 20].

Section 2: Diagnosis
Statement 2-1: For high-risk or extremely high-risk

patients, nodules smaller than 1 cm in which malig-
nancy cannot be confirmed should be followed up with
ultrasonography, AFP, and/or PIVKA-II at 3- to 6-
month intervals (A: 100%; E: 2; R: A).

A systematic review and meta-analysis revealed a
pooled estimate of approximately 4.6 months for the tu-
mor volume doubling time in HCC [22]. However, con-
siderable heterogeneity was observed among the included
studies, with reported tumor volume doubling times
ranging from 2.2 to 11.3 months [22]. Consequently, the
expert panel advocated the follow-up imaging of nodules
smaller than 1 cm at 3- to 6-month intervals [3, 11].
Ultrasonography is effective in detecting early stage HCC;
however, the diagnostic accuracy of PIVKA-II/DCP and

AFP levels alone in diagnosing small HCCs remains in-
conclusive. In other words, the results indicate that either
marker may be more accurate in terms of sensitivity,
specificity, and/or AUC [7, 23–25]. However, combining
both markers with optimized cutoff levels enhances the
detection of small HCCs. In a nested control study con-
ducted within the Hepatitis C Antiviral Long-Term
Treatment Against Cirrhosis Trial (HALT-C), combined
AFP and PIVKA-II/DCP led to increased sensitivity of
91% at month 0 and 73% at month 12, albeit at the cost of
specificity, which was reduced to 74% and 71%, respec-
tively [26]. Although further evidence is needed, the
combination of PIVKA-II/DCP with ultrasonography and
AFP for HCC surveillance, including small HCCs, has the
potential to improve sensitivity while compromising
specificity [26, 27]. Moreover, its role in detecting AFP-
negative HCCs is expected to increase as more patients
undergo treatment for hepatitis-related HCC.

Statement 2-2: Liver nodules larger than 1 cm should
be investigated using dynamic imaging (multidetector
CT [MDCT], MRI, CEUS, or EOB-MRI) (A: 100%; E: 2;
R: B).

Statement 2-3: For nodules larger than 1 cm in
patients with cirrhosis or chronic hepatitis B or C,
characteristic vascular patterns on a four-phase CEUS,
MDCT, MRI, or EOB-MRI image could be diagnosed
without biopsy. However, obtaining tissue proof is
encouraged (A: 100%; E: 2; R: A).

According to the guidelines provided by the American
Association for the Study of Liver Diseases, European
Association for the Study of the Liver, and Taiwan Liver
Cancer Association, investigating focal liver lesions larger
than 1 cm as potential HCCs is recommended [5, 6, 28].
To assess the enhancement patterns of these nodules, a
multiphase contrast-enhanced imaging study, such as
MDCT or MRI, is necessary. A systematic review and
meta-analysis indicated that CEUS, dynamic MDCT, and
dynamic MRI demonstrated comparable levels of sen-
sitivity and specificity in diagnosing HCCs [29]. Never-
theless, for HCC detection, EOB-MRI exhibits higher
sensitivity than non-liver-specific contrast MRI (79% vs.
69%) but similar specificity (96% vs. 94%) [30]. However,
biopsies remain the gold standard for confirming HCC.
In cases where the vascular pattern is not characteristic, or
in patients with non-cirrhotic livers or without chronic
hepatitis B or C, biopsy may be performed. For lesions
lacking a distinctive vascular pattern, characterized by
arterial hyperenhancement and washout in the venous or
delayed phases on dynamic MDCT/MRI or EOB-MRI,
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and for those deemed unsuitable for biopsy, hypo-
intensity in the hepatobiliary phase of EOB-MRI or
hypoperfusion in the Kupffer phase of CEUS should be
considered as an alternative diagnostic approach [31]
(Fig. 1). The diagnostic algorithms employed in Taiwan
incorporate EOB-MRI and CEUS because of their re-
spective advantages [6].

Statement 2-4: If the biopsy is negative for HCC,
patients should be followed up for 2 years using ul-
trasonography, CT, MRI or CEUS, AFP, and/or PIV-
KA-II every 3–6 months until the nodule either dis-
appears, enlarges, or displays the diagnostic charac-
teristics of HCC (A: 100%; E: 2; R: A).

If nodules larger than 1 cm cannot be definitively
identified through imaging studies and the pathological

diagnoses are inconclusive, closely monitoring the patient
using ultrasonography, CT, MRI, or CEUS every
3–6 months for up to 2 years is recommended [32].
Monitoring should continue until the nodule resolves,
increases in size, or exhibits diagnostic features indicative
of HCC. PIVKA-II/DCP has been included in this
statement as a biomarker for the early detection of HCC.
The simultaneous use of AFP and PIVKA-II/DCP has
shown potential in enhancing the sensitivity of detecting
early stage HCC [7, 8, 26].

Role of Liver Tumor Biopsy
The aspect of determining of whether a definitive

diagnosis of HCC should rely exclusively on histopath-
ological methods, such as biopsy, engages with core issues
in medical diagnostics and patient management.

Fig. 1. Diagnostic algorithm for liver nodules. AFP, alpha-
fetoprotein; CEUS, contrast-enhanced ultrasound; EOB-MRI,
gadoxetic acid (Gd-EOB-DTPA)-enhanced magnetic resonance
imaging; HCC, hepatocellular carcinoma; MDCT, multidetector
computed tomography; MRI, magnetic resonance imaging; PIV-
KA-II, Protein induced by Vitamin K absence or antagonists-II;

US, ultrasound. *Kupffer-phase contrast-enhanced ultrasound
(CEUS) with Sonazoid, combined with the reinjection technique,
can also be recommended as a primary test for HCC patients who
have cirrhosis with very coarse liver parenchyma and renal dys-
function, if a liver nodule ≥1 cm is detected by B-Mode ultra-
sonography (Statement 1–3).
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Histopathology, which involves microscopic tissue ex-
amination by a pathologist, has traditionally been upheld
as the diagnostic “gold standard” for various cancers,
including HCC [33]. Its diagnostic primacy is attributed
to its ability to facilitate the direct visualization of can-
cerous cells and to yield extensive data concerning a
tumor’s histological grade, probable origin, and diverse
cellular features. Recent decades have witnessed sub-
stantial advancements in imaging technologies, including
MRI, CT, and ultrasonography. These techniques have
increasingly demonstrated a capacity to detect the hall-
mark characteristics of HCC, particularly within patient
cohorts presenting with pre-existing cirrhosis or other
predisposing factors. In numerous instances, the imaging
results are sufficiently definitive to obviate biopsy, es-
pecially when considering the potential hazards associ-
ated with such an invasive procedure. Biopsy procedures,
while informative, are not devoid of risk. Specifically,
hepatic interventions entail a risk of hemorrhage, in-
fection, and neoplastic seeding – the latter involving
tumor cell dissemination along the tract of the biopsy
needle [34]. Patients with cirrhosis may exhibit height-
ened complication risks. Furthermore, a biopsy may only
provide insight into the part of the tumor sampled, which
poses a limitation in heterogeneous neoplasms with re-
gions exhibiting variable cellular characteristics poten-
tially escaping detection. Such heterogeneity can result in
an underrepresentation of the tumor’s aggression or
impact on therapeutic decision making. Occasionally,
treatment strategies remain unaffected by biopsy find-
ings, especially when imaging studies strongly indicate
HCC and the patient history includes relevant risk fac-
tors. In these scenarios, the evaluation of risks versus
benefits may favor the nonperformance of a biopsy. Thus,
while the role of biopsy in confirming histopathological
diagnoses remains foundational, the decision to employ
this diagnostic tool must be personalized, while consid-
ering the entirety of clinical evidence and imaging data.
The contemporary medical paradigm mandates that
patient care decisions be comprehensive, rooted in evi-
dence, and customized to each patient’s specific
requirements.

Statement 2-5: CEUS demonstrates superior sensi-
tivity in detecting arterial hypervascularity and is
better able to demonstrate rapid washout for non-HCC
malignancy and very late washout for HCC than dy-
namic CT or dynamic MRI (A: 100%; E: 2; R: B).

CEUS provides real-time observations and offers sev-
eral advantages over CT and MRI [5, 31, 35]. CEUS
enables both morphological and temporal enhancement

patterns to be captured, enabling the differential diagnosis
of liver lesions. In particular, arterial hyperenhancement
can be identified using CEUS regardless of the timing, thus
overcoming the timing limitations of CT and MRI. In
perfusion studies using CEUS, intrahepatic chol-
angiocarcinoma exhibited a significantly shorter and more
pronounced washout than that of HCC [36–38]. More-
over, the morphological patterns in the arterial phase of
intrahepatic cholangiocarcinoma (characterized by pe-
ripheral rim-like enhancement) differ from those of HCC
(exhibiting global enhancement) [39, 40]. Sonazoid-
enhanced ultrasonography, which offers a longer obser-
vation time, may have higher sensitivity and accuracy than
those of dynamic CT [41, 42]. Additionally, CEUS can
assist in the histological differentiation of HCC, with
poorly differentiated HCCs demonstrating short washout
times and well-differentiated HCCs demonstrating long
washout times during the Kupffer phase [42, 43].

Statement 2-6: EOB-MRI can detect the earliest
initial changes in HCCs, including high-grade dys-
plastic nodules (HGDNs) and early HCCs (A: 100%; E:
2; R: B).

Gd-EOB-DTPA is a contrast agent used in EOB-MRI
that exhibits specific uptake by hepatocytes [11, 31].
Within the context of EOB-MRI, the presence of a hy-
poenhancing lesion is a distinct characteristic of malig-
nancies [44, 45]. Early HCCs and high-grade dysplastic
nodules (HGDNs) manifest as hypovascular nodules that
lack arterial enhancement or portal venous washout,
resulting in hypointensity during the hepatocyte phase.
T2-weighted imaging or diffusion-weighted imaging can
aid in distinguishing an early HCC from an HGDN by
highlighting their hyperintensities. Hypovascular hypo-
intense nodules detected on EOB-MRI are associated
with an increased likelihood of progression to hyper-
vascular HCCs [46]. EOB-MRI hepatobiliary phase im-
ages are more effective than those of dynamic MDCT in
detecting hypovascular hepatocellular nodules in patients
at high risk of HCC [47]. A diagnostic algorithm that
incorporates the hepatobiliary phase, arterial phase, and
diffusion-weighted imaging of EOB-MRI demonstrated
substantial sensitivity and specificity for diagnosing overt
HCCs, early HCCs, and HGDNs [48].

Statement 2–7: EOB-MRI can improve the evalua-
tion of tumor burden and tumor staging, and optimize
the therapeutic options and clinical outcome (A: 100%;
E: 2; R: B).

The sensitivity of EOB-MRI exceeds that of multiphase
MRI in detecting small or early stage HCCs. Specifically,
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EOB-MRI demonstrates higher sensitivity than non-
gadoxetic acid-enhanced MRI for HCCs measuring less
than 2 cm [49–51]. Incorporating hepatocyte-phase
imaging into EOB-MRI enables the identification of
hypovascular HCCs. Additionally, integrating EOB-MRI
into the diagnostic process enhances the evaluation of the
tumor burden, contributes to the identification of stage
migration, and provides valuable guidance for treatment
planning. Patients with preprocedural non-hepatocellular
hyperplastic nodules detected using EOB-MRI have an
increased risk of HCC recurrence after surgical resection
or radiofrequency ablation (RFA). Employing EOB-MRI
prior to intervention to detect non-hepatocellular hy-
perplastic nodule may assist in determining curative
treatment options for HCCs [52–55]. EOB-MRI can
detect previously unnoticed HCCs in 16% of the patients,
thereby improving treatment outcomes [56]. By opti-
mizing treatment through EOB-MRI, overall survival
(OS) rates can be enhanced and the risk of HCC re-
currence can be reduced [55, 57].

Statement 2-8: Combined interpretation of the dy-
namic and hepatobiliary phases of EOB-MRI with
diffusion-weighted imaging can improve the diag-
nostic accuracy of MRI in detecting HCC (A: 100%; E:
2; R: B).

The pathogenesis of HCC involves an increase in cel-
lularity, which can be identified using diffusion-weighted
MRI with restricted diffusion [58]. The integration of this
technique with conventional multiphase MRI enhances the
diagnostic performance of HCC. Furthermore, adminis-
tering liver-specific contrast agents such as Gd-EOB-DTPA
or gadobenate dimeglumine during the hepatocyte phase of
MRI enhances the sensitivity in detecting small HCCs [50,
59]. The combined use of diffusion-weighted imaging and
liver-specific contrast agents further improves diagnostic
accuracy and sensitivity in the detection of HCCs [57, 60].

The severity of cirrhosis negatively impacts the visu-
alization of HCC during Gd-EOB-DTPA-enhanced MRI.
To enhance the detection of HCC in cirrhosis patients
undergoing MRI, the timing of the hepatobiliary phase
delay time (HBP-DT) must be optimized. The optimal
HBP-DT for detecting HCC in patients with Child-Pugh
class A (CP-A) and class B (CP-B) cirrhosis is 10min post-
contrast (DT-10). However, for patients with CP-C cir-
rhosis, a delay time of 15 min or longer (DT-15) is rec-
ommended to improve the visualization of HCC [61].

Statement 2-9: Preoperative EOB-MRI may support
prediction of microvascular invasion and is more ef-
fective than dynamic CT in detecting additional HCC

nodules, leading to improved recurrence-free survival
of patients following hepatic resection (A: 100%; E: 2;
R: A).

Numerous studies have examined the use of preop-
erative MRI to predict the occurrence of microvascular
invasion and recurrence in patients diagnosed with HCC.
The independent predictors of microvascular invasion
include arterial peritumoral enhancement, non-smooth
tumor margins, and peritumoral hypointensity in the
hepatobiliary phase [62]. A scoring system that incor-
porated five EOB-MRI features and serum AFP levels to
accurately predict the presence of microvascular invasion
and postoperative survival has been developed [63]. The
signal intensity ratio of peritumoral tissue-to-normal liver
during the arterial phase is associated with microvascular
invasion and pathological grade and predicts the rate of
recurrence-free survival [64]. Compared to dynamic CT,
EOB-MRI demonstrates superior effectiveness in iden-
tifying suitable surgical candidates at a reduced risk of
early recurrence following hepatic resection [65]. Further
assessment using MRI with gadoxetic acid after CT re-
sults in an increased detection rate of HCC nodules,
modification of treatment plans, low rate of HCC re-
currence, and decreased overall mortality [56]. Changes
in preoperative tumor stage between dynamic CT and
EOB-MRI are associated with CT-defined early stages,
albumin-bilirubin grades, high log AFP levels, and early
recurrence [66]. Preoperative EOB-MRI combined with
simultaneous treatment contributes to extended
recurrence-free survival following hepatic resection [67].
Therefore, EOB-MRI has demonstrated superiority over
dynamic CT in identifying appropriate surgical candi-
dates who have a reduced risk of early recurrence.
Moreover, preoperative MRI can contribute to enhanced
recurrence-free survival in patients undergoing curative
hepatic resection. The suggested diagnostic algorithm for
liver nodules is shown in Figure 1.

Section 3: Systemic Treatment
The BCLC staging system is currently widely used

worldwide. However, the BCLC system is a treatment
selection staging method intended for decision making
purposes. Further refinement of the treatment algorithm
is still needed, particularly in the Asia-Pacific region,
emerging evidence supports the use of aggressive treat-
ment, especially of multi-modalities for patients with
portal vein tumor thrombosis and with large tumor
burden. The original TLCA treatment algorithm was
based on other Asian guidelines [10, 68] and five factors:
(1) extrahepatic metastasis, (2) liver function, (3)
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macrovascular invasion, (4) number of tumors, and (5)
tumor size. We have updated the treatment algorithm for
HCC and shown in Figure 2. Systemic therapies include
multikinase inhibitors and immune checkpoint inhibi-
tors. Detailed statements regarding systemic therapy are
as follows.

Statement 3-1: TACE alone or TACE combined with
sorafenib/lenvatinib can be considered in unresectable
intermediate stage HCCs within up-to-11 criteria,
Child-Pugh class A liver function, an Eastern Coop-
erative Oncology Group performance status of 1 or
less, no vascular invasion, and no extrahepatic spread
(A: 100%; E: 2; R: B).

For patients with intermediate stage HCC, TACE
remains the standard treatment. Multiple kinase inhib-
itors exhibit antitumor effects, affect tumor vasculature
[69–71], and inhibit vascular endothelial growth factor
after TACE [72]; therefore, the concomitant use of
multiple kinase inhibitors can enhance the efficacy of
TACE and suppress the progression of residual tumors
and appearance of new intrahepatic lesions. Based on
these concepts, various clinical trials [73–77] have been
conducted. With the exception of two trials – the
TACTICS [78] and LAUNCH [79] trials – the results are
not encouraging. The TACTICS trial was a randomized,
open-label phase 2 trial comparing sorafenib plus TACE
with TACE alone. It did not demonstrate a significant OS
benefit of TACE plus sorafenib over TACE alone (36.2 vs.
30.8 months; hazard ratio [HR], 0.861; 95% confidence
interval [CI], 0.607–1.223; p = 0.40). However, TACE-
specific progression-free survival (PFS) was significantly
better in the TACE plus sorafenib group than in the
TACE alone group (22.8 vs. 13.5 months; HR, 0.661; 95%
CI: 0.466–0.938; p = 0.02). Additionally, both PFS and OS
benefit were identified in TACE plus sorafenib patients
with tumor burden beyond up-to-seven criteria (PFS:
22.1 vs. 9.0 months; OS: 36.3 vs. 25.0 months).

The LAUNCH trial was a randomized, open-label phase
3 trial comparing lenvatinib plus TACE (LEN-TACE
group) and lenvatinib monotherapy (LEN group). The
median OS was significantly longer in the LEN-TACE
group than in the LEN group (17.8 vs. 11.5 months; HR,
0.45; p < 0.001). The median PFS was 10.6 months in
the LEN-TACE group and 6.4 months in the LEN
group (HR, 0.43; p < 0.001). Patients in the LEN-TACE
group had a higher objective response rate (ORR)
according to the modified response evaluation criteria
in the Response Evaluation Criteria in Solid Tumors
(RECIST) (54.1% vs. 25.0%; p < 0.001). The phase 2,
single-arm TACTICS-L trial [80] enrolled 62 patients

who received a combination of lenvatinib and TACE
and identified the best ORR and complete response
(CR) rates were 88.7% and 66.1%, respectively. The
primary endpoint of median PFS was 28.0 months and
the secondary endpoint of median OS was not attained,
indicating promising therapeutic efficacy.

Conventional definitions of tumor burden are not
optimal for every patient with intermediate-stage
HCC. The new seven-eleven criteria have excellent
discriminative power for predicting radiological re-
sponse and survival in patients with intermediate-stage
HCC undergoing TACE [81]. Both the TACTICS and
LAUNCH trials enrolled patients with a single tumor
(≤10.0 cm) or multiple tumors (≤10 foci). Therefore,
we propose that a combination of TACE with or
without sorafenib or lenvatinib can be considered for
treating intermediate-stage HCCs with up-to-eleven
criteria.

Four randomized phase 3 clinical trials of a combi-
nation of TACE and immune checkpoint inhibitor-based
therapy are underway (Table 2): EMERALD-1
(NCT03778957) [82], a three-arm global clinical trial
comparing TACE followed by durvalumab plus bev-
acizumab, TACE followed by durvalumab, and TACE
followed by placebo; LEAP-012 (NCT04246177) [83],
investigating TACE plus combination treatment with
pembrolizumab and lenvatinib; CheckMate 74W
(NCT04340193) [84], investigating nivolumab plus ipi-
limumab in combination with TACE; and TALENTACE
(NCT04712643) [85], investigating atezolizumab plus
bevacizumab in combination with TACE.

Statement 3-2: Systemic therapy may be considered
in patients with HCC refractory to or unsuitable for
TACE (A: 100%; E: 1; R: A).

Based on several treatment guidelines, systemic ther-
apy is recommended for patients who are not eligible for
effective TACE [10, 86–88]. Repeated TACE in a patient
who has become refractory to the treatment leads to
impaired liver function and, consequently, poor prog-
nosis [89]. The Japan Society of Hepatology (JSH) criteria
[10] define TACE refractoriness as failure to control the
tumor in the target lesion or the appearance of new le-
sions after two or more consecutive TACE sessions,
continuous elevation of tumor markers, appearance of
vascular invasion, or extrahepatic spread. Switch-to [89]
or add-on [90] sorafenib after TACE refractoriness is
more likely to improve OS and reduce the incidence of
disease progression. Updated data from the IMbrave150
study, revealed that 130 (39%) patients treated with
atezolizumab plus bevacizumab showed a survival-benefit
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trend over sorafenib (19.0 vs. 14.4 months; HR, 0.71; 95%
CI: 0.50–1.02) after TACE refractoriness [91]. The JSH
criteria also define TACE unsuitability to include the
following three clinical conditions: likely to develop
TACE failure/refractoriness, likely to progress to CP B
liver function after TACE, or unlikely to respond to
TACE. Apart from tumor burden, radiologic patterns also
determine the outcomes of initial and subsequent TACE
[92]. Since TACE does not benefit patients with confluent
multinodular or infiltrative type lesions, they are deemed
unsuitable for TACE. Systemic therapy should be con-
sidered for patients with unfavorable radiologic patterns.
Lenvatinib treatment followed by additional selective
TACE could improve the efficacy of TACE and prolong
survival [93, 94]; hence, it may be recommended for
patients with HCC who are refractory to or unsuitable
for TACE.

Statement 3-3: Atezolizumab plus bevacizumab is
recommended as the preferred choice for treatment-
naïve patients with Child-Pugh class A liver function,
Eastern Cooperative Oncology Group performance
status of 2 or less, andHCC that is unresectable and not
amenable to locoregional therapy. Otherwise, trem-
elimumab plus durvalumab is an alternative choice in
case of a high risk of bleeding. Sorafenib and lenvatinib
are recommended as alternative choices if contrain-
dications for immunotherapy are present (A: 100%; E:
1; R: A).

The combination of atezolizumab plus bev-
acizumab is currently the first-choice first-line treat-
ment according to different guidelines [12, 87, 88,
95–98] if no contraindications, such as bleeding risk,
are present. In one study, after a median 15.6 months
of follow-up, the median OS was 19.2 months (95% CI:

Table 2. Summary of active phase 3 clinical trials of a combination of TACE and immune checkpoint inhibitor-based therapy

Trial name
(Registration No.)

Characteristics Endpoint

arm patient,
n

primary secondary

EMERALD-1 [81]
(NCT03778957)

A: TACE followed by
durvalumab

600 PFS: arm A versus arm C by RECIST v1.1 1. PFS: arm B versus arm C

B: TACE followed by
durvalumab plus
Bevacizumab

2. OS

C: TACE followed by
placebo

3. Health-related quality of
life measures
4. Safety

LEAP-012 [82]
(NCT04246177)

A: lenvatinib plus
pembrolizumab plus
TACE

950 OS and PFS by RECIST v1.1 1. PFS, ORR, DCR, DOR, and
TTP by modified RECIST

B: placebo plus TACE
2. ORR, DCR, DOR, and TTP
by RECIST v1.1
3. Safety

CheckMate 74W
[83]
(NCT04340193)

A: nivolumab plus
ipilimumab plus TACE

765 1. TTTP 1. TTTP and OS: arm B
versus arm C

B: nivolumab plus
placebo plus TACE

2. OS: arm A versus arm C
2. Event-free survival

C: placebo plus TACE
3. PFS

TALENTACE [84]
(NCT04712643)

A: TACE plus
atezolizumab plus
bevacizumab

342 1. Independent review committee-
determined TACE-PFS (randomization to
unTACEable progression, TACE failure/
refractoriness, or death)

1. Investigator-
determined TACE-PFS

2. OS

2. Time to unTACEable
progression, progression,
MVI, EHS, and MVI/EHS

B: TACE alone

3. ORR, DOR, patient-
reported outcomes, AE

AE, adverse events; CI, confidence interval; DCR, disease control rate; DOR, duration of response; EHS, extrahepatic spread; HR,
hazard ratio; MVI, microvascular invasion; ORR, objective response rate; OS, overall survival; PFS, progression-free survival; TACE,
transarterial chemoembolization TTP, time to progression; TTTP, time to TACE progression; RECIST, Response Evaluation Criteria in
Solid Tumors.
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17.0–23.7) with atezolizumab plus bevacizumab and
13.4 months (95% CI: 11.4–16.9) with sorafenib (HR,
0.66; 95% CI: 0.52–0.85; p < 0.001). The median PFS
was 6.9 (95% CI: 5.7–8.6) and 4.3 (95% CI: 4.0–5.6)
months in the respective treatment groups (HR: 0.65;
95% CI: 0.53–0.81; p < 0.001). Confirmed objective
responses occurred in 30% (95% CI: 25–35) treated
with atezolizumab plus bevacizumab versus 11% (95%
CI: 7–17) treated with sorafenib, according to RECIST
1.1. Treatment-related grade 3/4 adverse events oc-
curred in 43% and 46% of safety evaluable patients in
the respective groups [91]. In addition to the superior
survival benefit of atezolizumab plus bevacizumab
treatment to that of sorafenib, prespecified analyses of
patient-reported outcomes data from the IMbrave150
trial revealed clinically meaningful benefits in terms of
quality of life, functioning, and disease symptoms for
the former regimen [99, 100].

Recently, data from the phase 3 HIMALAYA trial
[101] revealed that a single priming dose of trem-
elimumab (anti-cytotoxic T lymphocyte-associated an-
tigen 4) added to durvalumab (anti-programmed cell
death ligand-1) (STRIDE) provided a statistically
significant survival benefit compared to sorafenib and
that durvalumab as a monotherapy is not inferior to
sorafenib as a first-line treatment. The median OS was
16.4 months (95% CI: 14.2–19.6) with STRIDE,
16.6 months (95% CI: 14.1–19.1) with durvalumab, and
13.8 months (95% CI: 12.3–16.1) with sorafenib. The
OS HR for STRIDE versus sorafenib was 0.78 (96.02%
CI: 0.65–0.93; p < 0.0035). OS with durvalumab
monotherapy was non-inferior to sorafenib (HR: 0.86;
95.67% CI: 0.73–1.03; non-inferiority margin, 1.08).
The median PFS was not significantly different among
all three groups. Grade 3/4 treatment-emergent adverse
events occurred in 50.5% of the patients on STRIDE,
37.1% on durvalumab, and 52.4% on sorafenib.
Immune-mediated events requiring treatment with
high-dose glucocorticoids occurred in 20.1%, 9.5%, and
1.9% patients receiving STRIDE, durvalumab, and
sorafenib, respectively. The most common immune-
mediated events were hepatic events, diarrhea/colitis,
and dermatitis/rash.

Atezolizumab plus bevacizumab treatment has not been
directly evaluated against tremelimumab plus durvalumab.
Durvalumab plus tremelimumab is another preferred op-
tion for patients in the first-line setting, particularly for
patients who are not candidates for anti-VEGF therapy,
such as those with a high risk of bleeding. Sorafenib [102]
and lenvatinib [103] are recommended as alternative
choices if contraindications for immunotherapy, such as

arterial hypertension, cardiovascular disease, and prior
autoimmune conditions, are present [96].

Recently, tislelizumab (an anti-programmed cell
death-1 monoclonal antibody) demonstrated non-
inferior OS to sorafenib (HR, 0.85; p = 0.0398) in the
first-line phase 3 RATIONALE 301 study [104]. Other
combinations of antiangiogenic targeted therapy and PD-
1/PD-L1 blockade, such as sintilimab plus IBI305 (bev-
acizumab biosimilar) (ORIENT-32) [105] showed a
significant OS (HR, 0.57; p < 0.0001) and PFS (HR, 0.56;
p < 0.0001) benefit versus sorafenib for Chinese patients
with unresectable, HBV-associated HCC. A combination
of cabozantinib and atezolizumab (the COSMIC-312
trial) demonstrated a significant benefit in PFS (HR: 0.63)
but no survival benefit compared to sorafenib [106]. The
combination treatment of lenvatinib and pembrolizumab
in the phase 3 LEAP-002 trial failed to achieve its primary
endpoint; that is, the OS and PFS were not significantly
higher than that associated with lenvatinib monotherapy
[107]. Another phase 3 trial (CARES-310) [108] dem-
onstrated superiority of combined camrelizumab and
rivoceranib to sorafenib in terms of OS (HR: 0.62; p <
0.001) and PFS (HR, 0.52; p < 0.001) (Table 3).

Statement 3-4: Treatment with sorafenib or len-
vatinib or atezolizumab plus bevacizumab may be
recommended for selected patients with HCC and
Child-Pugh class B liver function, whose tumors are
unresectable and not amenable to locoregional therapy
(A: 100%; E: 2; R: C).

No large randomized clinical trial has tested the fea-
sibility and efficacy of any systemic therapy in patients
with advanced HCC and CP B status. In the GIDEON
observational registry study, 666 patients were admin-
istered sorafenib for advanced HCC with CP-B liver
function. The type and incidence of adverse events and
incidence of drug-related adverse events leading to dis-
continuation were similar between the CP-A and CP-B
patients; however, the median OS was shorter in the CP-B
patients [109]. A retrospective study [110] of data from
the REFLECT trial evaluated patients who were ad-
ministered lenvatinib therapy and deteriorated to a CP-B
status within 8 weeks after randomization. Patients with
CP-B versus CP-A classifications had ORRs of 28.3% and
42.9%, respectively. The median PFS and OS were
3.7 months (95% CI: 1.8–7.4) and 6.8 months (95% CI:
2.6–10.3) in the CP-B subgroup versus 6.5 months (95%
CI: 5.6–7.4) and 13.3 months (95% CI: 11.6–16.1) in the
CP-A subgroup, respectively. The ORR in these patients
was 28.3% (no CRs were observed). These results suggest
that patients with unresectable HCC whose liver function
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deteriorates to CP-B after initiation of therapy may
continue to be administered lenvatinib. A global multi-
center retrospective study [111] enrolled 48 patients with
CP-B receiving atezolizumab plus bevacizumab treat-
ment. The study showed comparable rates of immune-
related adverse effects (IrAEs). The median OS was
6.7 months (95% CI: 4.3–15.6), whereas the median PFS
was 3.4 months (95% CI: 2.6–4.2), although shorter than
that in CP-A patients. The ORR and disease control rate
(DCR) were 25% and 73%, respectively, with no signif-
icant differences observed across the CP classes. In this
setting, shared decision making is particularly important

to weigh the safety profile against the likely modest
clinical benefits observed in well-selected patients.

Statement 3-5: Treatment with regorafenib, cabo-
zantinib, and ramucirumab (when AFP ≥400 ng/mL)
extends survival of patients with HCC and Child-Pugh
class A liver function, whose tumors are unresectable
and not amenable to locoregional therapy when the
tumors have progressed after sorafenib or lenvatinib
treatment (A: 100%; E: 1, R: A for post-sorafenib; E: 3,
R: B for post-lenvatinib).

The multikinase inhibitors regorafenib and cabo-
zantinib as well as the monoclonal antibody ramucirumab

Table 3. Overview of phase-3 first-line clinical trials for systemic therapies in advanced-stage HCC

Trial name, year Arms OS, median
(95% CI), months

HR of OS
(95% CI)

PFS, median
(95% CI),
months

HR of PFS
(95% CI)

ORR by
RECIST
1.1, %

SHARP [101]
(2008)

Sorafenib 10.7 (9.4–13.3) 0.69 (0.55–0.87) 5.5 (4.1–6.9) 0.58 (0.45–0.74) 2.0
Placebo 7.9 (6.8–9.1) 2.8 (2.7–3.9) 1.0

REFLECT [102]
(2018)

Lenvatinib 13.6 (12.1–14.9) 0.92 (0.79–1.06) 7.4 (6.9–8.8) 0.66 (0.57–0.77) 18.8
Placebo 12.3 (10.4–13.9) 3.7 (3.6–4.6) 6.5

IMbrave150 [98]
(2020)

Atezolizumab plus
bevacizumab

19.2 (17.0–23.7) 0.66 (0.52–0.85) 6.9 (5.7–8.6) 0.65 (0.53–0.81) 27.3

Sorafenib 13.4 (11.4–16.9) 4.3 (4.0–5.6) 11.9

ORIENT-32 [104]
(2021)

Sintilimab plus
bevacizumab
biosimilar

Not reached 0.57 (0.43–0.75) 4.6 (4.1–5.7) 0.56 (0.46–0.70) 21.0

Sorafenib 10.4 (8.5-not
reached)

2.8 (2.7–3.2) 7.0

HIMALAYA [100]
(2022)

A: Tremelimumab plus
durvalumab

16.4 (14.2–19.6) A versus C: 0.78
(0.65–0.92)

3.8 (3.7–5.3) A versus C: 0.90
(0.77–1.05)

20.1

B: Durvalumab 16.6 (14.1–19.1) B versus C: 0.86
(0.73–1.03)

3.7 (3.2–3.8) B versus C: 1.02
(0.88–1.19)

17.0
C: Sorafenib 13.8 (12.3–16.1) 4.1 (3.8–5.5) 5.1

RATIONALE-301
[103] (2022)

Tislelizumab 15.9 0.85 (0.71–1.02) 2.2 1.1 (0.92–1.33) 14.3
Sorafenib 14.1 3.6 5.4

COSMIC-312
[105] (2022)

Cabozantinib plus
atezolizumab

15.4 (96% CI:
13.7–17.7)

0.90 (0.69–1.18) 6.8 (99% CI:
5.6–8.3)

0.63 (0.44–0.91) 11

Sorafenib 15.5 (96% CI:
12.1-not
reached)

4.2 (99% CI:
2.8–7.0)

4

LEAP-002 [106]
(2022)

Lenvatinib plus
pembrolizumab

21.2 (19.0–23.6) 0.84 (0.71–0.99) 8.2 (6.4–8.4) 0.87 (0.73–1.02) 26.1

Lenvatinib plus
placebo

19.0 (17.2–21.7) 8.0 (6.3–8.2) 17.5

CARES-310 [107]
(2023)

Camrelizumab plus
rivoceranib

22.1 (19.1–27.2) 0.62 (0.49–0.80) 5.6 (5.5–6.3) 0.52 (0.41–0.65) 25

Sorafenib 15.2 (13.0–18.5) 3.7 (2.8–3.7) 6

CI, confidence interval; HR, hazard ratio; ORR, objective response rate; OS, overall survival; PFS, progression-free survival.
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are antiangiogenic targeted therapies. In phase 3
clinical trials, all three have been proven to prolong
OS in patients with advanced HCC for whom sor-
afenib treatment failed [112–114]. No large ran-
domized clinical trial has tested the feasibility and
efficacy of any systemic therapy in patients for whom
lenvatinib treatment failed, although the above regi-
mens are recommended by several international
guidelines [12, 87, 95, 96]. Two small-scale retro-
spective studies [115, 116] enrolled patients who were
administered regorafenib after lenvatinib treatment:
the ORR and DCR were 10.7–13.6% and 36.3–60.7%,
respectively. Two other small-scale retrospective
studies [117, 118] enrolled patients who were ad-
ministered ramucirumab after lenvatinib treatment,
and the ORR and DCR were 0–3.8% and 42.3–80.0%,
respectively. The efficacy of both agents was similar to
that observed in clinical trials with sorafenib as first-
line therapy [112, 114].

Statement 3-6: Immunotherapy, such as nivolumab
plus ipilimumab and pembrolizumab, can be considered
for patients who are intolerant of or have progressed
after sorafenib or lenvatinib treatment (A: 100%; E: 2, R:
B for post-sorafenib; E: 3, R: B for post-lenvatinib).

Two large single-arm studies have demonstrated
the efficacy and safety of the anti-programmed cell
death 1 (PD1) antibodies nivolumab and pembroli-
zumab in patients with Child-Pugh class A liver
function and advanced HCC in whom sorafenib
treatment failed [119, 120]. However, the Food and
Drug Administrations of both the USA and Taiwan
opposed nivolumab monotherapy for second-line
advanced HCC due to its failure in the confirma-
tory CheckMate 459 trial [121]. Another study tested
multiple regimens combining nivolumab and ipili-
mumab, an anticytotoxic T-lymphocyte protein-4
antibody. All regimens demonstrated a respectable
response rate at the expense of increased toxicity
compared to nivolumab treatment alone [122]. A
phase 3 clinical trial that compared pembrolizumab
treatment with a placebo failed to achieve its primary
endpoints, as the OS and PFS not reach statistical
significance, possibly because its statistical hypothesis
was overly aggressive; however, it demonstrated
consistent tumor response rates, response duration,
and OS [123]. In addition, another phase 3 study
revealed that pembrolizumab treatment significantly
prolonged the OS, PFS, and ORR compared to placebo
in Asian patients with advanced HCC [124]. In

conclusion, immunotherapy using either nivolumab
plus ipilimumab or pembrolizumab alone, can be
considered for patients who are intolerant of or have
progressed during treatment with approved multiple
kinase inhibitors [12, 98].

Section 4: Posttreatment Monitoring
We have added a new section to address posttreatment

monitoring. To effectively monitor and identify the tu-
mor status in patients undergoing anticancer therapy for
HCC, serum tumor markers and imaging modalities can
be utilized. The detailed statements regarding treatment
monitoring are as follows.

Statement 4-1: AFP and PIVKA-II markers may
be effective factors for selecting patients who will
benefit from liver transplantation. Serial measure-
ments of both AFP and PIVKA-II might be helpful
for monitoring early diagnosis of tumor recurrence
after resection and liver transplantation (A: 100%;
E: 2; R: A).

Several studies have investigated the role of AFP and
PIVKA-II/DCP levels as risk factors for HCC recurrence
after resection and liver transplantation [27, 125]. In one
study involving 688 patients, preoperative levels of AFP
and PIVKA-II/DCP were identified as significant risk
factors for posttransplantation HCC recurrence. AFP and
PIVKA-II/DCP showed better predictive capability when
used in combination than when used individually. Pa-
tients classified as low-risk patients (AFP + PIVKA-
II ≤300) had a 5-year OS rate of 47.8% and a recurrence-
free survival rate of 53.4% [126]. Another study involving
155 patients found that elevated AFP or PIVKA-II/DCP
levels indicated recurrence after surgical resection. Serial
measurements of AFP and PIVKA-II/DCP levels showed
significant variations from the initial diagnosis to re-
currence [127]. Furthermore, a study of 120 patients
found that preoperative PIVKA-II/DCP levels correlated
with tumor characteristics and had higher sensitivity
(88.8%) than AFP (59.2%) in detecting recurrent HCC
after liver transplantation. Combining AFP and PIVKA-
II/DCP increased the sensitivity to 92.5% and elevated
PIVKA-II/DCP levels were the most common initial sign
of HCC recurrence after transplantation [128].

Statement 4-2: AFP and PIVKA-II response may be
useful prognostic predictors for prolonged clinical
outcomes after curative RFA and TACE for HCC (A:
100%; E: 2; R: A).

The short half-life of PIVKA-II/DCP within 48 h after
RFA indicates its favorable role in diagnostics. Moreover,
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the shorter half-life of PIVKA-II/DCP is associated with a
higher disease-free survival during the 12-month follow-up
period [129]. A study that focused on patients with HCC
who underwent RFA identified several risk factors for
mortality, including low serum albumin levels, high PIV-
KA-II/DCP levels, and the presence of multiple nodules.
Patients with PIVKA-II/DCP levels equal to or exceeding
100 mAU/mL exhibited low survival rates [130]. In a
retrospective study involving 327 patients who underwent
chemoembolization, both AFP and PIVKA-II/DCP re-
sponders demonstrated superior outcomes in terms of
disease progression and OS to nonresponders. This finding
suggests that response to PIVKA-II/DCP andAFP can serve
as a valuable surrogate endpoint for evaluating clinical
outcomes in patients with HCC undergoing chemo-
embolization [131]. Although PIVKA-II/DCP shows
promise for predicting prognosis following locoregional
therapy, further evidence is necessary to demonstrate its
clinical utility in posttreatment surveillance.

Statement 4-3: Postablation EOB-MRI enables early
assessment of RFA effectiveness in themajority of HCC
nodules, with the tumor size as an independent pre-
dictive factor for local tumor progression. Postablation
EOB-MRI performs better than MDCT in detecting
recurrent hypervascular HCCs (A: 100%; E: 2; R: B).

A total of 124 patients with HCC underwent RFA
treatment and follow-up examinations using either en-
hanced MRI with EOB-MRI or enhanced CT. The ablation
margin (AM) was categorized into three grades: AM (+),
AM-zero, and AM (−). AM (+) nodules demonstrated
lower cumulative rates of local tumor progression than
AM-zero nodules. EOB-MRI allowed early assessment of
RFA effectiveness in the majority of HCC nodules. No
instances of local tumor progression were observed in
patients with AM (+) nodules on EOB-MRI during the 3-
year follow-up period [132]. In a separate retrospective
study, magnetic resonance fusion imaging facilitated the
evaluation of treatment outcomes in a significantly higher
proportion ofHCCpatients than did CT fusion imaging (86
of 92 patients [93.5%] vs. 62 of 92 patients [67.4%]; p< 0.05)
[133]. The integration of pre- and postablation Gd-EOB-
DTPA-MRI enables accurate treatment assessment in cases
where CT fusion imaging lacks information. Gd-EOB-
DTPA-enhanced MRI demonstrates higher diagnostic
accuracy and sensitivity than dynamic MDCT for detecting
recurrent hypervascular HCCs [133, 134]. Therefore, it may
be a superior tool for monitoring patients after RFA.

Statement 4-4: Monitoring the serum levels of AFP
and PIVKA-II before and after HCC treatment may be

helpful for assessing and predicting prognosis, sur-
vival, and effectiveness of immunotherapy and sys-
temic therapy (A: 100%; E: 2; R: A).

In an analysis of a cohort of 62 patients diagnosed with
HCC who were treated with atezolizumab and bevacizumab
in combination with molecularly targeted agents, the cor-
relation between the response to the PIVKA-II/DCP
assay – measured by the decrease in levels after 1 month of
treatment – and extended PFS was more significant in re-
sponders than in nonresponders (5.8 months vs. 3.8 months;
p = 0.0205) [135]. These findings indicate that PIVKA-II/
DCP can effectively stratify PFS in patients with advanced
HCC. Moreover, the response rate to PD-1 blockade was
positively associated with a reduction in AFP levels greater
than 50% and PIVKA-II/DCP levels greater than 50% (p <
0.001 and p = 0.003, respectively). Patients with HCC who
achieved a>50% reduction in AFP and PIVKA-II/DCP levels
demonstrated significantly improved PFS (p < 0.001 and p =
0.021, respectively). Additionally, reductions greater than 50%
in AFP and PIVKA-II/DCP levels were positively correlated
with increased OS (p = 0.003 and p = 0.006, respectively)
[136]. Therefore, early reduction in AFP and PIVKA-II/DCP
levels could be considered a potential predictor of the ef-
fectiveness of PD-1 blockade in patients with HCC.

Conclusion

In summary, we have updated the Taiwan Liver Cancer
Association guidelines regarding surveillance, diagnosis,
and systemic treatment of HCCs and added a new section
on posttreatment monitoring of these carcinomas. For
surveillance and diagnosis, we updated the roles of PIV-
KA-II/DCP and EOB-MRI in detecting HCCs. The tumor
marker PIVKA-II/DCP showed higher sensitivity than
that of AFP in detecting early HCCs. AFP plus PIVKA-II/
DCP showed greater sensitivity and specificity than either
biomarker alone. Moreover, combining these biomarkers
with ultrasonography improves the detection rate of early
HCC in clinical practice. We have witnessed relevant
advances in the systemic treatment of HCC in the last
3 years. Furthermore, four oral multi-tyrosine kinase in-
hibitors (sorafenib, lenvatinib, regorafenib, and cabo-
zantinib), one antiangiogenic antibody (ramucirumab),
and four immune checkpoint inhibitors for administration
alone or in combination (atezolizumab in combination
with bevacizumab, ipilimumab in combination with ni-
volumab, and pembrolizumab in monotherapy) are li-
censed for use in Taiwan as well as in other countries. In
addition, tremelimumab in combination with durvalumab
demonstrated a statistically significant improvement in OS
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versus sorafenib in 2022. The roles of PIVKA-II/DPC and
EOB-MRI in managing patients who receive anticancer
therapies, including surgery, RFA, TACE, and systemic
treatment, were highlighted. Prolonged survival is ex-
pected in most patients with sensitive tumors and well-
preserved liver function that renders them suitable for
sequential therapies.
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