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SUMMARY

Keywords

Up to half of hepatocellular carcinoma (HCC) cases are diagnosed at an advanced stage, for which
effective treatment options are lacking, resulting in a poor prognosis. Over the past few years, the
combination of immune checkpoint inhibitors and anti-angiogenic targeted therapy has proven highly
efficacious in treating advanced HCC, significantly extending patients' survival and providing a
potential for sequential curative surgery. After sequential curative hepatectomy or liver transplantation
following conversion therapy, patients can receive long-term survival benefits. In order to improve
the long-term survival rate of the overall population with liver cancer and achieve the goal of a
15% increase in the overall 5-year survival rate outlined in the Healthy China 2030 blueprint, the
Professional Committee for Prevention and Control of Hepatobiliary and Pancreatic Diseases of
Chinese Preventive Medicine Association, Chinese Society of Liver Cancer, and the Liver Study
Group of Surgery Committee of Beijing Medical Association organized in-depth discussions among
relevant domestic experts in the field. These discussions focused on the latest progress since the release
of the Chinese expert consensus on conversion therapy of immune checkpoint inhibitors combined
antiangiogenic targeted drugs for advanced hepatocellular carcinoma (2021 Edition) and resulted in
a new consensus on the modifications and supplements to related key points. This consensus aims
to further guide clinical practice, standardize medical care, and promote the development of the
discipline.

hepatocellular carcinoma; molecularly targeted therapy; hepatectomy; immune checkpoint

inhibitors; conversion therapy

Liver cancer is a malignancy with high morbidity and
mortality rates. In China, approximately 367,700 new
cases of liver cancer and 316,500 liver cancer-related
deaths occur annually (/). Hepatocellular carcinoma
(HCC) is the predominant type of liver cancer,
accounting for about 75.0-90.0% of all primary liver
cancer cases (2,3). Due to the insidious onset of liver
cancer, most patients present without clinical symptoms
during the early stages. Consequently, 39.0% to 53.6%
of patients are diagnosed with advanced HCC at their
initial visit (4). In this consensus, the definition of
advanced HCC aligns with the Guidelines for Diagnosis
and Treatment of Primary Liver Cancer in China (2024
Edition) and the Barcelona Clinic Liver Cancer (BCLC)
staging system. Advanced HCC is characterized by
macrovascular invasion or extrahepatic metastases
detected on imaging, corresponding to CNLC stage IIla/
b or BCLC stage C.

Less than 30% of patients with HCC are suitable
candidates for radical surgery at the time of initial
diagnosis. Currently, effective curative treatments for
advanced HCC remain limited, and the prognosis is
generally poor (5). According to current guidelines, the
treatment for advanced HCC is typically non-surgical,
as radical surgery aimed at achieving a cure is rarely
feasible. For patients with CNLC stage Illa HCC, and
especially those with tumor thrombi in the main trunk of
the portal vein, transcatheter arterial chemoembolization
(TACE) or TACE combined with systemic therapy
is recommended as the preferred treatment option.
Surgical resection may only be considered in very
rare cases following a multidisciplinary team (MDT)
discussion. For patients with CNLC stage I1Ib HCC (with

extrahepatic metastases), systemic therapy and local
therapy are recommended as first-line treatment options
(3). The European Association for the Study of the
Liver (EASL) guidelines and the BCLC staging system
recommend systemic therapy as the sole treatment
option for patients with BCLC stage C HCC (5,6). With
advances in systemic antitumor therapies, combination
regimens involving immune checkpoint inhibitors
(ICIs) and antiangiogenic targeted drugs (AATDs) have
demonstrated remarkable efficacy. Current guidelines
have prioritized the use of ICIs combined with AATDs as
the first-line treatment for advanced HCC (3,7,8) . This
shift in treatment paradigms not only offers improved
survival benefits from systemic antitumor therapy
but also opens up new possibilities for down-staging,
conversion therapy, and sequential surgical interventions
in patients with advanced HCC (9).

Since the publication of the Chinese Expert Consensus
on Conversion Therapy of Immune Checkpoint Inhibitors
Combined with Antiangiogenic Targeted Drugs for
Advanced Hepatocellular Carcinoma (2021 Edition), four
consensuses on the topic of conversion therapy have been
released in China (/0-13). To further advance the concept
of sequential surgeries following conversion therapy,
improve clinical practice, enhance the long-term survival
rates of patients with advanced HCC, and promote
progress in the field, the Professional Committee for
Prevention and Control of Hepatobiliary and Pancreatic
Diseases of Chinese Preventive Medicine Association,
the Chinese Society of Liver Cancer, and the Liver Study
Group of the Surgery Committee of Beijing Medical
Association organized in-depth discussions among
domestic experts in the field. Through comprehensive
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analysis of clinical outcomes and extensive discussion of
the key points of the consensus, this updated consensus
has been reached.

Applicable population

This consensus applies to patients diagnosed with
advanced HCC. Intended users include clinicians, nurses,
technicians, as well as personnel involved in teaching
and scientific research related to the diagnosis and
treatment of HCC at medical facilities of all levels.

Search strategy

The consensus was reached by lead experts through
searches of the databases PubMed, Web of Science,
China National Knowledge Infrastructure (CNKI),
and Wanfang, as well as reviews of abstracts from
recent international conferences, including those of the
American Society of Clinical Oncology (ASCO) and
the European Society for Medical Oncology (ESMO).
The search terms included "hepatocellular carcinoma,"
"molecularly targeted therapy," "ICL" "immunotherapy,"
" conversion therapy," "transarterial intervention
therapy," "systemic therapy," "local therapy," and
"radiotherapy." Both subject terms and free-text terms
were combined to perform searches in both Chinese and
English.

Description of recommendations

This consensus has been registered on the International
Practice Guideline Registration for Transparency
(PREPARE) Platform (registration number: PREPARE-
2024CN846). During updating of the consensus, the
lead expert group made preliminary revisions based
on published data and clinical experience. Consensus
opinions and supporting evidence were thoroughly
discussed through consultations online, in writing,
and offline. Feedback was incorporated into updates,
followed by an expert seminar where the final draft
was voted upon. Each consensus opinion was adopted
with an agreement rate of 80% or more among the
attending experts. The consensus applies the Oxford
Centre for Evidence-Based Medicine Grading (2011
edition) to evaluate evidence levels (graded as
1~5). Recommendations are categorized as: Strong
recommendation (Recommendation A); Moderate
recommendation (Recommendation B); or Weak
recommendation (Recommendation C) (3).

Consensus Text

1. Current treatment landscape for advanced HCC
and the necessity of conversion therapy

For patients with advanced unresectable HCC, traditional

systemic therapies and local treatments, including
transarterial chemoembolization (TACE), hepatic
arterial infusion chemotherapy (HAIC), transarterial
radioembolization, stereotactic body radiation therapy
(SBRT), and ablation, as well as combination regimens
involving these approaches, are commonly utilized
treatment options (3).

Previous studies have shown that SBRT for primary
lesions of advanced HCC can achieve an objective
response rate (ORR) of up to 81.5%, with a median
progression-free survival (PFS) of 4.0-6.0 months and
a median overall survival (OS) of 8.0-15.4 months. The
1-, 3-, and 5-year survival rates were 36.2-56.0%, 12.4-
28.0%, and 4.3-20.0%, respectively (14,15). TACE is the
recommended treatment for patients with CNLC stage
[ITa HCC and is also an optional treatment for some
patients with CNLC stage 1lIb HCC who may benefit
from TACE in controlling intrahepatic tumor growth
(3,16). Depending on disease severity and treatment
variations, the ORR of TACE ranges from 3.9-37.9%,
the median PFS is 3.6-6.3 months, and the median OS
is 5.0-15.5 months. The 1-, 3-, and 5-year survival rates
are 36.0-68.0%, 13.0-22.0%, and 5.0-8.0%, respectively
(17-22). Compared to TACE, HAIC offers several
advantages, including a lower incidence of adverse
reactions, broader indications, and minimal impact on
subsequent surgery, leading to its increased use in clinical
practice over the past few years (23). For patients with
unresectable large HCC, studies have found that HAIC
achieves a better ORR than traditional TACE (24,25).
Significant progress has also been made in the combined
use of various non-surgical local treatments, including
TACE combined with radiotherapy (26,27), TACE
combined with ablation (28,29), and TACE combined
with HAIC (30). These have been found to control local
lesions in some patients with advanced HCC for which
the treatment is indicated, thereby improving survival
outcomes (/6).

Over the past few years, ICIs and AATDs have
achieved encouraging results in the treatment of various
solid tumors. Drugs such as sorafenib, lenvatinib,
donafenib, bevacizumab, pembrolizumab and
atezolizumab have been confirmed to be effective in
the treatment of advanced HCC (37-34). Theoretically,
ICIs and AATDs can have a synergistic effect by
improving the immune microenvironment and by
also promoting the normalization of immune-active
cell functions. Based on a large phase III randomized
controlled clinical trial, ICIs combined with AATDs
- as exemplified by atezolizumab plus bevacizumab,
sintilimab plus a bevacizumab biosimilar, camrelizumab
plus apatinib and pembrolizumab plus lenvatinib - have
displayed considerable clinical efficacy in the treatment
of advanced unresectable HCC: The ORR is as high as
21-30%, and the median OS is 19.2-22.1 months (37,35-
37). In studies involving patients with unresectable
HCC, subgroup analysis showed that the median OS has
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not yet been reached (95% CI, 13.5-unreached), with a
median PFS of 5.7 months (95% CI, 4.2-8.3) for Chinese
patients treated with atezolizumab in combination with
bevacizumab (38). Different ICI combinations, such
as durvalumab plus tislelizumab and nivolumab plus
ipilimumab, also yielded positive results, with an ORR
0f20.1-36% and median OS of 16.4-23.7 months (39,40).
Based on the survival benefits of the combination
regimens, the immunotherapy based regimen, and
especially the more widely used combination of an
ICI and an AATD, has become the preferred first-line
treatment for advanced HCC (3,8).

In addition, the exploration of local therapy plus
systemic therapy in the treatment of advanced HCC is
also actively being promoted. For example, the phase
III EMERALD-1 study suggested that, compared to
a placebo plus TACE, durvalumab plus bevacizumab
plus TACE significantly prolonged PFS and increased
the ORR in patients with unresectable HCC (41).
However, the OS benefit still requires further follow-
up for clarification. Several phase II clinical studies and
real-world retrospective studies have explored local
treatments such as TACE or HAIC combined with
tyrosine kinase inhibitors (TKIs) (42,43), ICIs (44), or
ICIs plus TKIs regimens (45-50). Those studies have
shown that, according to the Response Evaluation
Criteria in Solid Tumors 1.1 (RECIST 1.1), the ORR can
reach 41-67.9%; according to the modified Response
Evaluation Criteria in Solid Tumors (mRECIST), the
ORR ranged from 54.1% to 83.3%, the median PFS
ranged from 9 to 15 months, and the median OS ranged
from 16.3 to 23.9 months, demonstrating stronger tumor
shrinkage and survival benefits compared to either local
therapy alone or systemic drug therapy alone. However,
high-level evidence from randomized controlled trials is
still lacking to further confirm its long-term efficacy and
safety (13).

Systemic therapy, and especially ICIs combined with
AATDs therapy based on high-level research evidence,
has changed the treatment landscape for advanced
HCC to a great extent. However, drug resistance and
disease progression remain challenges that patients with
advanced HCC have to face. The underlying reason for
the poor overall prognosis in these patients is that neither
single nonsurgical local therapies nor systemic therapies,
nor a combination thereof, are radical treatments,
and thus they provide limited oncological benefit.
Conversion therapy for HCC refers to the use of systemic
therapy, local therapy, or a multi-dimensional/multi-
modal combination of both, to convert an advanced,
unresectable tumor into one that is resectable, thereby
providing patients with the opportunity to undergo
sequential radical surgery to remove heterogeneous
lesions, reduce tumor recurrence, and prolong patient
survival. With advances in comprehensive treatment,
the combination of ICIs plus AATDs conversion therapy
and sequential surgeries for advanced HCC has, to some

extent, overcome the efficacy bottleneck, leading to
improved long-term survival. As novel therapies emerge,
sequential surgeries will become possible for patients
with advanced HCC following successful conversion
therapy using ICIs plus AATDs. A point worth noting is
that conversion therapy and existing systemic therapy
or local therapy are not incongruous. The key difference
is that conversion therapy is the first step in the whole
treatment process and successful conversion may
provide patients with the opportunity for sequential
surgery, which can result in greater survival benefits.
Even if conversion therapy fails, patients can still receive
standardized and reasonable therapies.

Consensus 1

Conversion therapy for advanced HCC has two goals:
(1) surgical resectability and (2) oncological benefits
(Evidence Level 2, Recommendation A).

Consensus 2

The ICI and AATD-based conversion therapy and
the current systemic therapy or local therapy are
not incongruous. Even if conversion therapy fails,
patients can receive standardized and reasonable
treatment. Therefore, the treatment paradigm of
sequential surgery following conversion therapy based
on a combination of ICI and AATD is recommended
(Evidence Level 1, Recommendation A).

2. Current status of conversion therapy for advanced
HCC

A study reviewing and analyzing clinical data on 835
patients with liver cancer suggested that patients with
advanced HCC and hepatic macrovascular invasion or
extrahepatic metastasis mainly received local treatment,
systemic treatment, supportive treatment, or surgery; less
than 10% of those patients underwent surgery, and the
overall prognosis remained poor (57). Previous studies
have indicated that in patients with advanced HCC who
underwent liver resection, the median recurrence-free
survival (RFS) after surgery is only 1.5-10.0 months,
the 1- and 3-year RFS rates were 13.3-66.0% and 0.6-
15.0%, respectively, and the median OS was 4.8-19.5
months, with 1- and 3-year survival rates of 28.6-50.0%
and 12.5-22.7%, respectively. The 5-year survival rate
was only 4.0-23.8%, which are still significantly lower
than the survival rates associated with radical treatment
(17,52-57).

Most advanced HCCs are not resectable. Even when
direct surgical resection is performed, there are still
problems such as rapid postoperative recurrence and
high recurrence rates. Several studies have confirmed
that advanced tumor stages are risk factors for early
recurrence and poor prognosis after surgery in patients
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with HCC (53,58,59). Based on considerations such as
improving surgical resectability and oncological benefits
and in light of the current status of systemic treatment
for HCC, patients with advanced HCC are the key
population for conversion therapy. Although there is
still a lack of evidence from head-to-head randomized
controlled studies, previous studies have suggested that
immuno-targeted conversion therapy plus sequential
surgeries can offer tumor-free survival and OS benefits
for patients with advanced HCC and that surgical
resection after conversion is an independent prognostic
factor for achieving a longer OS in patients with initially
unresectable HCC (60-62).

In addition, mounting evidence shows that the
survival outcomes of patients with HCC who have
been successfully down-staged to meet transplantation
criteria are similar to those of patients who were initially
eligible for transplantation. If, for example, liver
transplantation is performed after patients with HCC
who initially did not meet the Milan criteria are down-
staged with TACE, radiofrequency ablation, radiotherapy
or radioembolization, those patients could achieve
similar survival benefits as those who initially met the
Milan criteria and received a liver transplant. The 1-,
3-, and 5-year survival rates of the patients were 91.4%
vs. 92.0%, 82.8% vs. 85.7%, and 70.4% vs. 74.1% (p =
0.540), respectively. The 1-, 3-, and 5-year relapse-free
survival rates were 87.9% vs. 87.5%, 75.9% vs. 81.3%,
63.8% vs. 66.1% (p = 0.667), respectively(63). If patients
with HCC who did not meet the UCSF (University of
California, San Francisco) criteria are first down-staged
to meet the UCSF criteria before liver transplantation,
they can receive similar survival benefits as those who
initially met the UCSF criteria and who received a direct
liver transplant (64).

Consensus 3

Conversion therapy is mainly used to treat advanced
HCC, which corresponds to CNLC stage IIIa and
IIIb or BCLC stage C. Radical surgery or liver
transplantation after conversion therapy may
result in long survival benefits (Evidence level 2,
Recommendation A).

2.1. Single-agent ICI, AATD or local conversional
therapy

From individual cases and empirical conversion based
on local treatment to systemic conversion based on
immuno-targeted therapies, the exploration of conversion
therapy for liver cancer has accelerated. The ORR for
first-line single-agent ICI and first-line single-agent
AATD therapy are 14.3-17% (40,65,66) and 2-18.8%
(34,67-69), respectively, in advanced unresectable HCC.
When monotherapy is used, the insufficient objective
response and limited tumor shrinkage have restricted its

use in conversion therapy (70-72).

Local therapy is more effective in directly targeting
and controlling tumor lesions, with a higher ORR and
successful conversion rate compared to targeted or
immune therapy alone (73). A meta-analysis showed
that patients with initially unresectable HCC treated
with TACE alone had an overall ORR of 44% and an
overall successful conversion rate of 10% (74). In one
retrospective study, HAIC for advanced HCC had an
ORR of 34.9% and a conversion rate of 29.7% (75).
The median RFS for concurrent chemoradiotherapy
combined with HAIC yielded a conversion rate of
16.9%, a median OS of 23.0 months, and a 5-year OS
of 49.6% (76). For HCC patients with main hepatic
vascular invasion, radical resection following concurrent
chemoradiotherapy combined with HAIC returned
a successful conversion rate of 26.5%. The survival
benefit of those patients was better than that of patients
undergoing direct hepatectomy, with median RFS time
of 32.0 months vs. 3.0 months (p = 0.002) and 1-, 3-,
and 5-year RFS of 57.7% vs. 16.7%, 38.5% vs. 11.1%,
and 11.5% vs. 5.6%, respectively (p = 0.004). The 1-,
3-, and 5-year relapse-free survival rates were 57.7%
vs. 16.7%, 38.5% vs. 11.1%, and 11.5% vs. 5.6%,
respectively (p = 0.004) (77). The conversion rate for
patients with initially unresectable HCC receiving
TACE combined with HAIC reached 48.8%, which was
higher than that for TACE alone, and PFS was superior
to TACE alone, too. However, there were no significant
differences in OS (30). In general, compared to that of
targeted monotherapy (e.g., sorafenib and lenvatinib),
local therapy as exemplified by TACE and HAIC has
more potential of successful conversion, but its clinical
efficacy is still not satisfactory.

2.2. ICI plus AATD conversion therapy

As the ICI combined AATD regimen has become the
preferred treatment recommendation for advanced
unresectable HCC, combined regimens have gradually
become the mainstream approach in the exploration of
conversion therapy.

At present, immuno-targeted conversion therapy for
advanced HCC is mostly examined in small samples or
retrospective clinical studies. The patients studied are
mainly BCLC stage C, with an ORR of 23.3-53.1% and
a successful conversion rate of 15.9-55.4% (61,62,78-
81). Professor Shichun Lu reported the results of a
study of 100 patients with HCC and portal vein tumor
thrombosis who underwent surgery (82). Of these, 36
patients underwent immuno-targeted conversion therapy
and sequential surgery, while 64 patients underwent
direct surgery. The median follow-up was 27.9 months.
Propensity score matching indicated that the 2-year
cumulative survival rate was 73.3% vs. 38.2% in patients
receiving sequential surgery following conversion
therapy and in patients receiving surgery directly, while
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the 2-year relapse-free survival rate was 47.9% vs.
16.7%. The risk of postoperative recurrence was reduced
by 76% (HR: 0.24, 95% CI: 0.123 to 0.467, p < 0.001)
and the risk of death was reduced by 77% (HR: 0.23,
95% CI: 0.121 to 0.638, p = 0.003).

In a Phase II clinical study, 56 patients with advanced
HCC and large vessel tumor thrombosis received
treatment with lenvatinib plus a programmed death-1
(PD-1) inhibitor. According to mRECIST and RECIST
1.1 assessments, the ORR was 53.6% and 44.6%,
respectively. According to imaging evaluation, the
successful conversion rate was 55.4%. Surgical resection
was performed in 21 cases (37.5%) after conversion.
The median PFS of 56 patients with advanced HCC was
8.9 months, the 1-year PFS rate was 46.2%, the median
OS was 23.9 months, and the 1-year survival rate was
72.8%. Multivariate Cox regression analysis indicated
that successful conversion was an independent protective
factor for both PFS (HR: 0.29, 95% CI: 0.15-0.57, p <
0.001) and OS (HR: 0.31, 95% CI: 0.15-0.66, p = 0.002)
(61).

Another study reported the long-term efficacy of
immuno-targeted conversion therapy and sequential
radical resection in 100 patients with initially
unresectable HCC, who underwent 3 to 28 cycles of
immuno-targeted conversion therapy (83). The 1-,
3-, and S-year cumulative survival rates were 98.0%,
83.1%, and 74.5%, respectively. The 1-, 2- and 3 -year
recurrence-free survival rates were 67.5%, 54.8% and
49.6%, respectively. Both rates were significantly better
than the 5-year survival rate of a historical survival data
at the same stage and were not inferior to the 5-year
survival rate of a cohort with a historical data of early-
stage liver cancer who underwent surgical resection
(60%) (57).

Therapies such as HAIC and TACE are invasive
procedures that are performed during hospitalization.
In contrast, the administration of ICIs combined with
AATDs is more convenient, as it can be done in a day-
care ward or even at home. The incidence of severe
adverse events is low, and most adverse reactions can
be managed with drug cessation or simple supportive
treatment, leading to recovery. Notably, the relatively
high ORR of ICIs combined with AATDs may improve
the conversion rate for advanced HCC, enabling more
patients to undergo potentially curative surgery.

Consensus 4

ICIs plus AATDs is the recommended approach
for conversion therapy for advanced HCC. Specific
regimens include atezolizumab plus bevacizumab,
camrelizumab plus apatinib, sintilimab plus
bevacizumab biosimilar, and pembrolizumab plus
lenvatinib. The combination regimen with a higher
ORR may have a higher potential for successful
conversion of advanced HCC, and hence is more

recommended (Evidence level 2, Recommendation B).
Consensus 5

For patients with advanced HCC undergoing ICI
plus AATD conversion therapy, the following criteria
must be met: (1) Child-Pugh class A liver function;
(2) Eastern Cooperative Oncology Group (ECOG)
performance status (PS) score of 0 or 1; (3) 18-75
years of age; (4) Expected survival time longer than 3
months; (5) No history of gastrointestinal hemorrhage
within the past 6 months; For patients who do not
meet the above criteria, exploratory treatment may
still be considered based on the individual situation
(Evidence level 2, Recommendation B).

Considering the onset time of combined
immunotherapy, risk of progression, and patient
compliance and based on the interval of post-treatment
evaluation in phase III clinical studies, treatment
response should be evaluated every 3 cycles (6-8 weeks
after the start of treatment) of combination therapy
(36). Depending on changes in the patient's condition,
the evaluation interval can be shortened or extended as
appropriate.

Clinical studies have reported that, for unresectable
HCC, the median time to response assessed by mRECIST
was 2.7 months (range 1.2 to 11.8) for pembrolizumab
plus lenvatinib and 1.9 months (range 1.1 to 9.2) for
camrelizumab plus apatinib (84). Hence, although the
median response time for immuno-targeted therapy for
unresectable HCC is 2 to 3 months, some patients may
require a longer period to respond. In clinical research
and practice of conversion therapy, there have also
been cases of successful conversion after nearly one
year of treatment. As reported by Professor Tianqiang
Song, the conversion time was 2 to 15 months, and the
median conversion time was 4 months (85). In the Phase
IT prospective clinical study conducted by Professor
Shichun Lu, the median time from the start of conversion
therapy to surgery was 109 days (ranging from 77 to
219 days), with successful conversion occurring in most
patients within 5 cycles of immuno-targeted therapy
(61). Given that immuno-targeted therapy has become
the standard treatment for advanced HCC, the extension
of the evaluation window will not affect patients' ability
to accept reasonable treatment. Therefore, the evaluation
window can be appropriately extended for patients for
whom surgery is not indicated so that they have more
opportunity to undergo radical surgery.

Consensus 6

The response to conversion therapy should be
evaluated once every three cycles of conversion
therapy, and the intervals may be adjusted based
on the patient's condition. Appropriate extension
of the evaluation window may increase the chances
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of performing a radical resection to some extent
(Evidence level 2, Recommendation B).

2.3. Value of synergistic local treatment based on ICIs
plus AATDs

Local treatment may have a synergistic effect with
systemic treatment. Using TACE as an example, AATDs
can inhibit neovascularization in HCC treated with
TACE, thus further enhancing the therapeutic effects
of TACE. After TACE treatment, the expression of
cytotoxic T-lymphocyte-associated antigen 4 (CTLA-
4) and programmed death-ligand 1 (PD-L1) increases,
weakening the immune response; ICIs can block CTLA-
4 and PD-1, thereby restoring the anti-tumor action of
the immune system (86,87).

Some studies have reported that the successful
conversion rate of ICIs plus AATDs combined with local
therapy in patients with initially unresectable HCC is
22-60%, though the long-term survival outcomes still
need to be confirmed by extended follow-up (88-90).
Due to the lack of head-to-head comparative studies
and differences in patient characteristics, definitions
of conversion success, and resectability criteria across
various studies on conversion, whether immuno-targeted
therapy combined with local treatment can improve long-
term survival benefits while increasing the likelihood of
conversion still needs to be further validated.

In addition to efficacy, safety and pharmacoeconomics
are also important factors affecting the selection of
conversion therapy. Based on clinical practice, an
increase in treatment intensity inevitably increases the
risk of treatment-related adverse events. Local and
systemic therapies each have specific contraindications.
For example, TACE should be used with caution in
patients with HCC and main portal vein or left and right
branch tumor thrombus. Due to blocked portal blood
flow into the liver, TACE may aggravate liver ischemia
and lead to liver failure. Additionally, combining drug
therapy with local treatment makes it more complicated
to identify the drug efficacy. Therefore, when deciding
on conversion therapy, efficacy and safety should be
balanced in accordance with the actual circumstances
of patients to ensure their quality of life, reduce their
medical burden, and increase the objectivity of efficacy
evaluation. According to clinical studies, about 70%
of patients who were successfully converted used
immuno-targeted therapy without additional local
therapy (62,83). Considering factors such as efficacy
and safety, a progressive combined conversion strategy
can be adopted, that is, the ICI and AATD therapy
is the first-line conversion regimen, used to identify
patients sensitive to immuno-targeted therapy, who can
then continue with the initial regimen alone. For some
patients who respond poorly to immuno-targeted therapy
(no successful conversion or exhibiting signs of disease
progression), local treatment should be added to intensify

therapy, promote tumor antigen release, enhance anti-
tumor immunity, and improve the speed and success rate
of conversion therapy (9/).

Consensus 7

Immune-targeted therapy is the basis of the treatment
paradigm of sequential surgery following conversion
therapy. For patients who have a poor response
to immune-targeted therapy (Progressive Disease
or Stable Disease), adding local treatment under
the guidance of a multidisciplinary team may help
accelerate the conversion process and increase the
conversion rate. (evidence level 2, recommendation B).

3. Key issues with conversion therapy involving ICIs
combined with AATDs

Various studies on sequential surgery for advanced HCC
have gradually been compiled, and clinical efficacy has
significantly improved. The immuno-targeted conversion
therapy and sequential surgery model in particular
has evolved from early case-based exploration into a
systematic approach to conversion, with significant
improvements in conversion efficiency, and that model
may become the mainstream paradigm for radical
treatment of advanced liver cancer. However, several
clinical issues with the immuno-targeted conversion
therapy and sequential surgery model still need to be
addressed, including the determination of surgical
indications for conversion therapy, the optimal timing of
surgery, key procedures and perioperative management
after conversion therapy, as well as the evaluation of
prognosis and management of follow-up after conversion
therapy.

3.1. Value of and indications for sequential surgeries
following immuno-targeted conversion therapy

No prospective, head-to-head randomized controlled
studies have compared the continuation of the initial
systemic or local treatment after successful conversion
and sequential surgeries. Therefore, more high-level
evidence is needed to ascertain the value of sequential
surgeries following conversion therapy.

One study involving patients with initially
unresectable HCC who had a radiological or clinical
complete response after conversion therapy suggested
that the 3-year cumulative survival (88.1% vs. 87.9%,
p = 0.89) and PFS (27.8% vs. 40.8%, p = 0.34) were
comparable between the watch-and-wait group and
the surgical resection group (92). In another study of
144 patients with initially unresectable HCC who met
resection criteria after immuno-targeted therapy plus
TACE therapy, patients with a partial response who
underwent surgeries had a better OS and PFS than those
who did not (93). However, the benefit of surgeries was
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not observed in patients with a complete response. Some
findings have also suggested that clinical complete
response does not equate to pathological complete
response, and residual surviving cancer cells may
still lead to a high rate of recurrence, so the necessity
of post-conversion surgery should be emphasized
(94,95). At present, an increasing number of studies
have confirmed the survival advantages of sequential
surgeries after conversion therapy compared to
continued local and/or systemic therapy. A multicenter,
real-world retrospective study involving 405 patients
with intermediate-to-advanced liver cancer compared
the outcomes of successful conversion surgery with
continued local and systemic therapy (96). Multivariate
Cox regression analysis indicated that surgery was a
predictive factor for OS but not for event-free survival.
Similarly, a multicenter retrospective study of 150
patients with CNLC stage 1IIb HCC found that patients
who underwent surgery after successful immuno-
targeted conversion therapy had a longer survival than
those who did not (97). Surgery was identified as an
independent predictive factor for survival (HR = 0.195,
95% CI: 0.061-0.626, p = 0.006), but there were no
significant differences in PFS between the two groups.
In a study of 101 patients with unresectable HCC by
Professor Huichuan Sun, median follow-up was 21.5
months. Multivariate Cox regression analysis indicated
that liver resection after conversion was an independent
predictive factor for patient survival (HR = 0.050, 95%
CI: 0.007-0.365, p = 0.003) (60).

In addition, surgical intervention reduces the long-
term use of drugs, lowering the risk of adverse drug
reactions and drug resistance. Pathological examination
of surgically excised specimens helps to evaluate
the efficacy of conversion therapy and assess patient
prognosis, thereby guiding postoperative adjuvant
treatment. Therefore, growing evidence from real-
world and Phase II clinical studies on conversion, along
with breakthroughs in long-term patient survival, has
increasingly revealed the value of surgery in conversion
therapy.

Consensus 8

Considerations for surgical resection after conversion
therapy:

(1) Radical tumor resection is the key for disease
cure; (2) Surgical intervention may shorten the time
of ICIs and AATDs use to a certain degree, thereby
reducing drug resistance and drug-related adverse
reactions; (3) Pathological examination of the tumor
helps to confirm the effectiveness of conversion
therapy and guide the subsequent adjuvant therapy
(Evidence level 2, Recommendation A).

Sequential surgeries should not be considered for
patients with disease progression following conversion
therapy. Radical surgery may be indicated when patients

are down-staged to CNLC stage I or BCLC stage A after
conversion therapy. When selecting radical resection,
the patient must also meet the general surgical criteria
for technically resectable surgery (93), including Child-
Pugh class A or B liver function and adequate residual
liver volume. Due to the presence of background liver
disease and the potential for liver tissue damage caused
by ICIs and AATDs, the standard residual liver volume
after surgery can be moderately increased to > 35% of
the standard liver volume for non-cirrhotic patients and
> 45% for cirrhotic patients. The 15-min retention rate of
indocyanine green (I0G) should be < 20%. The hepatic
vascular inflow and outflow tract should be intact and
blood flow should be satisfactory after surgery. The
structure of the biliary tract should be intact and drainage
should not be obstructed. The ECOG-PS score should
be 0-1, and the American Society of Anesthesiologists
(ASA) rating should be no higher than III.

When the liver tumor is converted a technically
unresectable to a technically resectable state, that is,
the above general surgical criteria have been met, and
the benefits by imaging evaluation have been obtained
after the conversion treatment (such as a partial response
according to mRECIST). Then, if no further response by
imaging evaluation can be obtained after two or more
consecutive evaluation cycles, and the tumor thrombus
or extrahepatic metastatic lesions can be resected
simultaneously, surgical resection or superimposed local
treatment (including ablation, intervention, radiotherapy,
etc.) can also be considered, even if the tumor has not yet
been down-staged to CNLC stage I or BCLC stage A. In
cases of liver decompensation, liver transplantation may
be an option (98). Complete resection of the tumor may
eliminate the potential impact of tumor heterogeneity
on prognosis, however, tumor debulking surgery is not
recommended.

Consensus 9

For advanced HCC with downstaging and/or
potentially resectable tumors after conversion therapy,
radical surgery is recommended. The following
technical criteria must be met for sequential radical
resection after conversion therapy: (1) Child-Pugh
class A or B liver function; (2) Adequate future liver
remnant; (3) ICG 15-min retention rate < 20%; (4)
Preservation of adequate vascular and biliary inflow/
outflow after surgery; (5) The bile duct structure is
intact with unobstructed drainage postoperatively; (6)
ECOG-PS score of 0-1; (7) ASA classification no higher
than grade III. (Evidence level 2, Recommendation B).

Consensus 10
Conversion therapy is considered successful and

radical resection can be performed when patients with
BCLC stage C HCC and extrahepatic metastases meet

www.biosciencetrends.com



514 BioScience Trends. 2024, 18(6):505-524.

the following conditions: the extrahepatic lesions are
no longer active according to imaging, or the reduced
and/or inactive extrahepatic lesions are deemed
resectable (Evidence level 3, Recommendation B).

3.2. Response to conversion therapy and related
evaluations

3.2.1. Evaluation of general status and routine laboratory
results

Evaluation of general status includes changes in clinical
symptoms, mental state, physical condition, appetite,
and weight, which can be assessed via models such as
ESOG-PS score. Routine laboratory results include the
complete blood count, liver and kidney function tests,
and coagulation profiles.

3.2.2. Imaging evaluation

Tumor response is evaluated using contrast-enhanced
imaging (enhanced MRI or CT), with reference primarily
to RECIST 1.1, mRECIST, and the Liver Imaging
Reporting and Data System (LI-RADS) 2018 Edition
developed by the American College of Radiology.
RECIST 1.1 uses changes in tumor diameter as the basis
for evaluating treatment response, while mRECIST
evaluates changes in tumor enhancement during the
arterial phase. mRECIST and LI-RADS have similar
criteria for assessing the treatment response in HCC.

Lesion necrosis is the basis for the gradual absorption
and disappearance of tumors after treatment. Necrosis
occurs first, while lesion absorption and disappearance
proceed more slowly. Yu et al. (99) systematically
reviewed 23 studies (n = 2,574) on molecularly targeted
therapies for HCC. According to mRECIST, patients
with an effective treatment response had a significantly
better OS than those without such a response. However,
RECIST 1.1 failed to indicate significant differences in
OS between responders and non-responders. Similarly,
Jung et al. (100) reported that in patients with advanced
HCC who received TACE plus radiotherapy, those with
an effective treatment response according to mRECIST
had a significantly better OS than did those without such
a response. After tumor necrosis, significant histological
and biological changes occur, meaning that necrotic
lesions should no longer be considered for tumor staging
or prognosis. Therefore, mRECIST is more appropriate
for imaging evaluation of the response to conversion
therapy.

Arizumi et al. (101) reported that patients with
advanced HCC treated with sorafenib had a significantly
higher median OS when their tumors decreased or
completely disappeared in arterial phase enhancement
compared to patients with no change in enhancement
(19.9 months vs. 6.0 months, p < 0.001). This suggests
that decreased arterial phase enhancement could serve as

an early indicator of treatment effectiveness. In clinical
practice, decreased or absent arterial phase enhancement
appears earlier than a reduction in tumor size or tumor
disappearance, so arterial phase enhancement is a suitable
imaging marker for assessing the treatment response in
advanced HCC. It helps determine the optimal timing for
radical surgery while reducing adverse effects and drug
resistance from prolonged local or systemic therapy.

Among the imaging techniques commonly used
in diagnosing HCC, MRI offers unique advantages by
providing non-invasive data such as diffusion-weighted
imaging (DWI). DWI-based diffusion restriction features
have been widely used in the qualitative diagnosis of
primary tumors and tumor thrombi (/02,103). During
DWI, water molecule diffusion in active tumor lesions
is restricted, resulting in lower apparent diffusion
coefficient (ADC). After successful treatment and tumor
necrosis, water molecule diffusion is restored, leading to
increased ADCs (104,105). In a study by Lu et al. (106),
after 6 months of radiofrequency ablation in patients with
HCC, the ADC value of necrotic tumor lesions increased
from 1.2x107* mm?s before treatment to 1.5%107 mm?/s
six months after treatment.

"F-fluorodeoxyglucose positron emission
tomography and computed tomography (18F-FDG PET-
CT) can be used to evaluate the treatment response
of extrahepatic metastases. The primary criterion for
determining tumor necrosis is the absence of increased
contrast agent uptake (/07).

A study involving 20 patients with advanced HCC
treated with PD-1 inhibitors and lenvatinib found that
the tumor-to-normal liver standardized uptake value ratio
(TLR) was correlated with the pathological treatment
response (/08). Another study of 28 patients with
advanced HCC receiving immuno-targeted conversion
therapy found that the maximum standardized uptake
value and TLR changes were more pronounced in the
major pathological response group than in the non-
major pathological response group (/09). TLR changes
demonstrated a strong predictive value for a major
pathological response.

Consensus 11

The mRECIST criteria are more suitable for the
radiologic assessment of the response of advanced
HCC to conversion therapy. Contrast-enhanced
MRI offers advantages in radiologic assessment.
The complete disappearance of arterial phase
enhancement and the absence of restricted diffusion
can serve as imaging features with which to evaluate
complete necrosis of tumor lesions after conversion
therapy. The complete disappearance of arterial
phase enhancement is considered to be a decisive
feature. 18F-FDG PET-CT is another choice for
assessment of the treatment response of extrahepatic
metastases (Evidence level 2, Recommendation B).
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3.2.3. Evaluation of tumor-related blood markers

In addition to imaging studies, changes in blood tumor
markers are important indicators with which to evaluate
the objective response to conversion therapy. Shao et
al. (110) reported that in patients with advanced HCC
receiving ICI monotherapy, early responders in terms
of serum alpha-fetoprotein (AFP) levels (defined as
a > 20% reduction in serum AFP within 4 weeks of
starting treatment) had a significantly higher ORR
compared to early non-responders (73% vs. 14%, p <
0.001). Moreover, early responders had a longer median
OS (28.0 months vs. 11.2 months, p = 0.048) and
median PFS (15.2 months vs. 2.7 months, p = 0.002).
Normalization of AFP levels following immuno-
targeted therapy has been associated with improved
survival, while patients with post-treatment AFP levels
> 20 pg/L face an increased risk of postoperative
recurrence (/11). In a retrospective study of patients
with advanced HCC treated with a combination of TKI
and PD-1 inhibitors, imaging assessment according to
mRECIST and a decrease in AFP to the normal range
predicted a pathological complete response, with a
sensitivity of 91.7%, a specificity of 84.6%, and an
overall prediction accuracy of 88.0% (//2). Sun et
al. (113) found that after 6 weeks of PD-1 inhibitor
treatment, a reduction of > 50% in abnormal protein
induced by vitamin K absence/antagonist-1I (PIVKA-II)
and AFP was associated with a higher ORR, as well as a
longer PFS and OS. Additionally, a retrospective study
of patients with advanced HCC treated with nivolumab
monotherapy found that patients with a partial or
complete response had a significantly lower neutrophil-
to-lymphocyte ratio (NLR) and platelet-to-lymphocyte
ratio (PLR) after treatment compared to those with stable
or progressive disease (//4).

Other tumor liquid biopsy markers, including
circulating tumor DNA (ctDNA), circulating tumor
cells (CTCs), cell-free DNA (cfDNA), and soluble
programmed death-ligand 1 (sPD-L1), have shown
potential in predicting the efficacy of immuno-targeted
therapy. However, the current lack of large-scale clinical
trial data corroborating these markers means that their
clinical use needs to be studied further.

Consensus 12

For patients with pre-treatment positive serum
alpha-fetoprotein (AFP) and PIVKA-II, a significant
decrease in AFP and/or PIVKA-II levels often suggests
an effective response to conversion therapy. Reduction
and long-term maintenance of normal levels of AFP
and/or PIVKA-II may indicate complete necrosis of
the tumor tissue (Evidence level 3, Recommendation B).

3.3. Key points of surgical resection and perioperative
complications after conversion therapy

The functional liver volume after conversion therapy
for advanced HCC can be accurately measured using
radiological techniques. The percentage of functional
liver volume with respect to standard liver volume can
also be calculated. In addition, digital imaging software
is now available for 3D reconstruction of the liver, which
can help with an accurate preoperative measurement of
functional liver volume and the facilitation of reasonable
surgical planning (/15,116).

Consensus 13

Changes in the functional liver volume after
conversion therapy can be assessed with a radiological
examination. Surgical procedures can be planned
based on 3D image reconstruction. (Evidence level 2,
Recommendation A).

The key technical features of surgical resection after
conversion therapy include resection of a large volume
of the liver, a negative resection margin and adequate
future liver remnant, resection of macrovascular tumor
thrombi in the preserved liver, reconstruction of hepatic
vessels and biliary tracts in the preserved liver, and
simultaneous resection of extrahepatic metastases. Since
surgical procedures are relatively complex, they should
be performed at qualified facilities.

Some studies have shown that sequential resection
after conversion therapy is more challenging than
direct resection. There are potential complications such
as increased blood loss, longer operating time, and
more postoperative complications. However, accurate
preoperative assessment can ensure the safety of the
surgery (1/17). In a prospective cohort study by Professor
Shichun Lu, 100 patients who underwent surgery after
conversion therapy had no uncontrolled Grade 3 or
higher drug-related adverse events before surgery, and RO
resection was achieved in all of them. Despite requiring
procedures such as large-volume liver resection, a high
rate of portal vein reconstruction, and extensive lymph
node dissection, no patients experienced Clavien-Dindo
Grade IIIb or higher complications postoperatively.
Moreover, these surgeries did not increase the risk of
perioperative mortality (67,62,83,118). Although surgery
after conversion therapy for advanced HCC is more
complex, it remains generally safe and feasible.

Consensus 14

Surgery can be safely performed after advanced
HCC is down-staged. However, Surgical difficulty
may increase and should be performed at experienced
facilities (Evidence Level 3, Recommendation B).

3.4. Postoperative pathological evaluation

There is mounting evidence regarding the correlation
between preoperative and postoperative imaging, the
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pathological response to treatment, and prognosis.
The prognostic value of a pathological response to
treatment has also been reported. Studies have found
that achieving a pathological complete response (pCR)
to systemic therapy is associated with an improved
RES in patients with advanced HCC (60). For HCC,
however, the threshold value for predicting survival
and stratifying prognosis based on the ratio of viable
tumor cells (RVTCs) remains to be established. Based
on pathological evaluations of HCC specimens from
patients who underwent conversion therapy and
sequential surgery, Professor Shichun Lu's team found
that patients with a pCR had a better RFS and OS
compared to those without a complete response. When
15% was used as the optimal threshold for RVTCs to
predict prognosis using receiver operating characteristic
(ROC) curve analysis, patients with an RVTCs < 15%
had a better RFS and OS compared to those with an
RVTCs > 15%. Thus, RVTCs can serve as a reference
for prognostic evaluation and an aid in postoperative
adjuvant treatment decision-making (//9).

Accurate pathological evaluation must be based on
standardized specimen collection. Tumor specimens
often have extensive necrosis and regional viable tumor
cells, so the surgical team should mark the superior and
inferior poles of the tumor specimen after resection
using surgical sutures or other methods. The anatomical
relationship of the tumor specimen and areas where
viable tumor cells are likely to be found should be
indicated as much as possible, and these markings
should be noted on the pathology request form for
the pathologist's reference. For patients who undergo
thrombectomy or lymph node dissection, the removed
tumor thrombi should be marked and submitted with the
superior and inferior poles clearly identified. The tumor
can be dissected along the thrombus path for marking,
and lymph node specimens should be numbered and
submitted for inspection. All visible satellite nodules and
tumor thrombi should be evaluated during pathological
sampling. For specimen fixation and collection, relevant
guidelines should be followed (3,179).

Consensus 15

Pathological examination of the excised specimen is an
important indicator of the efficacy of immuno-targeted
conversion therapy and patient prognosis. A higher
level of remission may suggest a better prognosis and
can also guide postoperative adjuvant treatment.
To improve accuracy, attention should be paid to
the standardization of specimen collection, labeling,
and submission for examination (Evidence Level 3,
Recommendation B).

3.5. Perioperative pharmacological treatment

There is currently no consensus on whether ICIs and

AATDs should be discontinued prior to hepatectomy
(120,121). ICIs may induce immune-related
inflammation in the liver, potentially increasing liver
fragility. AATDs may increase the risk of bleeding during
hepatectomy and impair tissue repair, leading to delayed
healing of surgical wounds and incisions. To ensure
surgical safety, the timing of AATD discontinuation
should be determined based on the drug's half-life. For
example, the half-life of lenvatinib is 28 hours, the half-
life of sorafenib is 25-48 hours, and the half-life of
bevacizumab is 18-20 days. Therefore, the advisable
approach is to stop the TKI 3-7 days before surgery
and to discontinue bevacizumab 4-6 weeks prior to the
procedure. There is currently no evidence suggesting that
the timing of ICI discontinuation is related to surgical
safety, and ICI discontinuation can be synchronized with
the cessation of AATD.

Mounting evidence has indicated that Immunotherapy
based combination regimens are promising options
for postoperative adjuvant therapy in patients with
HCC (122-125). However, standardized treatment
protocols for systemic adjuvant therapy have yet to be
established. A phase III clinical trial (IMbrave 050)
evaluated the efficacy and safety of adjuvant treatment
with atezolizumab plus bevacizumab versus active
surveillance in patients with HCC who were at high
risk for recurrence after surgical resection or ablation
(122,126). Results indicated that the combination
regimen reduced the risk of recurrence by 28% but did
not indicate a benefit in OS, with grade 3-4 treatment-
related adverse events occurring at a rate of 34.9%
in the combination regimen group. Professor Shuqin
Cheng evaluated the efficacy and safety of sintilimab
monotherapy as an adjuvant treatment for patients
with HCC and microvascular invasion. They reported
that sintilimab monotherapy significantly improved
RFS compared to active surveillance, with a median
RFS of 27.7 months versus 15.5 months. However,
the benefit in OS needs to be verified with a longer
follow-up. The incidence of grade 3-4 treatment-related
adverse events in the sintilimab group was 12.4% (123).
A prospective multicenter cohort study investigated
the efficacy of immunotherapy or immunotherapy
combined with other adjuvant treatments versus no
adjuvant treatment in patients with HCC who were at
high risk for recurrence (/24). Results indicated that
immunotherapy or immunotherapy combined with other
adjuvant treatments could prolong RFS. Additionally,
several studies have noted the preliminary efficacy of
immunotherapy alone or in combination with targeted
therapy as adjuvant treatment. Phase III clinical trials,
such as KEYNOTE-937 (NCT03867084), CheckMate
9DX (NCT03383458), JUPITER 04 (NCT03859128),
and EMERALD-2 (NCT03847428), to evaluate these
strategies are still ongoing.

For patients who have successfully undergone
conversion immunotherapy followed by sequential

www.biosciencetrends.com



BioScience Trends. 2024, 18(6):505-524. 517

surgery, conversion therapy has been shown to
be effective. Given that the current standards for
postoperative adjuvant therapy have not been fully
established, part or all of the original treatment regimen
is generally adopted in clinical practice for postoperative
adjuvant therapy to treat patients who have undergone
conversion therapy followed by surgical resection
(10,12). Professor Shichun Lu initiated systemic adjuvant
therapy 1 month after surgery based on pathological
findings from resected samples following conversion
therapy. The key points of this strategy are as follows:
If a pathological examination reveals no residual
viable tumor cells in the resected specimen, indicating
a complete pathological response, the original ICI
treatment is continued for 6 months. If residual viable
tumor cells are < 50%, indicating a partial pathological
response, the original ICI treatment is continued in
combination with an AATD for 6-12 months. If > 50%
of residual viable tumor cells are present, or if the
pathological examination detects new lesions that were
not seen on imaging, indicating no response to treatment,
the treatment regimen should be adjusted based on
pathological and genetic findings. A study involving 47
patients with initially unresectable HCC who underwent
immuno-targeted therapy and sequential resection
followed by adjuvant therapy found that, after treatment,
these patients met the criteria for discontinuing adjuvant
therapy and remained free of recurrence thereafter,
with a median follow-up of 32 months. The cumulative
survival rates at 1 and 3 years were 97.7% and 90.7%,
respectively, while the RFS rates 1 and 3 years after
surgery were 91.0% and 71.3%, respectively, with
a median RFS of 40 months. During postoperative
adjuvant therapy, no grade 3 or higher adverse events
were reported, although 9 patients discontinued therapy
because of adverse events (/27). Moreover, for patients
with advanced HCC who have undergone successful
conversion therapy followed by sequential resection,
adopting an adjuvant treatment strategy based on results
of a postoperative pathological examination may lead
to postoperative recurrence rates comparable to those
of patients with a low rate of recurrence undergoing
primary curative resection.

Consensus 16

TKIs should be discontinued 3-7 days before
hepatectomy and bevacizumab should be discontinued
4-6 weeks before surgery, while ICIs may be
discontinued concurrently with AATDs. ICIs alone or
ICIs plus AATDs should be continued for 6-12 months
after surgery based on specific postoperative pathology
results (Evidence Level 3, Recommendation C).

3.6. Management of adverse reactions

Adverse reactions are assessed based on the patient's

subjective descriptions, along with indicators such as
electrocardiograms, chest X-rays, thyroid function tests,
blood tests, myocardial enzymes, urinalysis, and liver
function tests. Common adverse reactions related to
immunotherapy mainly include the following: (1) Skin:
Rash, mucositis; (2) Cardiovascular: Hypertension,
immune myocarditis; (3) Gastrointestinal: Nausea,
vomiting, diarrhea, colitis; (4) Endocrine: Thyroiditis,
hypothyroidism, hyperthyroidism; (5) Pulmonary:
Immune pneumonitis; (6) Renal: Renal insufficiency;
and (7) Liver: Elevated transaminases, liver dysfunction
(128,129).

Monitoring liver transaminase and bilirubin levels
is important. When transaminase levels rise to less than
3 times the upper limit of normal (ULN), ICI treatment
can continue. When transaminases increase to 3-5 times
the ULN (excluding 5 times the ULN), ICI treatment
may continue based on individual circumstances, in
conjunction with prednisone therapy at a dose of 0.5-
1.0 mg-kg'-d". If transaminase levels rise to 5-20 times
the ULN (excluding 20 times the ULN), ICI treatment
may continue based on individual circumstances, while
prednisone therapy should be increased to 1-2 mg-kg
".d". If transaminase levels exceed 20 times the ULN,
ICI treatment should be permanently discontinued,
and prednisone therapy at 1-2 mg-kg'-d"' may be
administered.

Special attention should be paid to cases where both
transaminase and bilirubin levels are elevated. When
bilirubin increases to 1-2 times the ULN, ICI treatment
may continue based on individual circumstances, in
conjunction with prednisone therapy at 1-2 mg-kg’
"-d". If bilirubin increases to 3-4 times the ULN,
ICI treatment should be permanently discontinued,
and prednisone therapy at 1-2 mg-kg"'-d"' should be
administered. If necessary, other immunosuppressive
agents may be used.

Due to differences in their target mechanisms and
inhibition profiles, AATDs may cause different adverse
reactions. Common adverse events associated with TKIs
include hypertension, diarrhea, hand-foot syndrome,
fatigue, anorexia, rash, proteinuria, liver dysfunction,
and hypothyroidism. Unlike liver adverse reactions
related to immunotherapy, liver damage caused by
TKIs tends to resolve relatively readily with a reduced
dose or discontinuation and symptomatic treatment.
Common adverse reactions to monoclonal AATDs such
as bevacizumab include hypertension, fatigue, diarrhea,
or abdominal pain. These are more likely to cause severe
bleeding compared to TKIs and IClIs, so the bleeding risk
should be assessed and monitored more closely during
clinical use (/30,131).

Previous data showed that, according to the Common
Terminology Criteria for Adverse Events (CTCAE)
version 5.0, the ICI plus TKI regimen had an incidence
of treatment-related adverse reactions of 89.3%, with
42.9% of these being grade 3 or higher (6/). There are
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4 main levels of the management of severe adverse
reactions during immuno-targeted conversion therapy:
dose adjustment, discontinuation of the drug, permanent
cessation of the drug, and cessation of all drugs and local
treatment. Combining different drugs and local therapies
may lead to overlapping adverse reactions, increasing
the likelihood of treatment discontinuation. During
immuno-targeted conversion therapy, regular and timely
assessments need to be performed, management needs to
be stringent, and patients need to complete the prescribed
treatment regimen while minimizing the risk of severe
treatment-related complications or death. In most
cases, adverse reactions can be effectively alleviated
or managed with symptomatic treatment if they are
properly prevented. Specific management principles for
adverse reactions can be found in the NCCN Guidelines
for Management of Immune-related Toxicities and the
relevant domestic consensus (/29,132).

Consensus 17
Most adverse reactions associated with immuno-

targeted conversion therapy are controllable
and they resolve spontaneously or only require

symptomatic treatment. The treatment principles for
adverse reactions are as per the NCCN or domestic
clinical practice guidelines for management of
immunotherapy-related toxicities (Evidence Level 2,
Recommendation B).

3.7. Collaboration by and the value of multidisciplinary
teams in conversion therapy

Unlike simple systemic or local treatments, conversion
therapy for HCC includes a wider range of therapeutic
approaches and involves multiple disciplines, requiring
more multidisciplinary team collaboration. Advanced
HCC remains a highly heterogeneous cancer, with
differences in tumor biological characteristics between
individuals. Additionally, factors such as the patient's
general condition, risk factors, etiology, tumor burden,
and comorbidities individually affect treatment
decisions. Key factors contributing to the long-term
survival benefits of conversion therapy include the
effective tumor shrinkage and embolization achieved by
combination therapy, long-term survival benefits from
immunotherapy, the thoroughness of surgical resection,
and a standardized chronic disease management model

[ CNLC Stage llla/1llb or BCLC Stage C HCC J

I

[ General assessment ]—1

l_ Ves—[ Eligibility for conversion therapy in advanced HCC 2 ]— No—

immunotherapy and targeted therapy

[ Conversion therapy based on the combination of ]

]

[ Evaluation of conversion therapy efficacy ©

]

conversion therapy ©

Meeting the criteria for successful

-
1 ]

[ Non-disease progression

[ Disease progression '—»

{
[ ] Addition of local therapy ¢ }
I i ]
) ) e
Original ICls Original ICls Adjustment of
for 6 months combined therapy based on
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and related
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Figure 1. Sequential surgery following Immuno-targeted conversion therapy for advanced HCC. CNLC: China Liver Cancer Staging
system. BCLC: Barcelona Clinic Liver Cancer staging system. pCR: Pathological complete response (no residual viable tumor cells in the resected
specimen). pPR: Pathological partial response (< 50% residual viable tumor cells in the resected specimen). pNR: Pathological no response (> 50%
residual viable tumor cells or new lesions identified in pathology). a: eligibility criteria for conversion therapy using immune checkpoint inhibitors (ICI)
combined with antiangiogenic targeted drugs for advanced HCC. b: every 3 cycles of the immuno-targeted conversion therapy should be followed by
an evaluation of the treatment response. The evaluation interval can be adjusted based on disease progression or the patient's condition. ¢: successful
conversion criteria as downstaging and/or achieving technical resectability after conversion therapy. d: liver transplantation should be considered
for patients with decompensated liver function. e: during initial and subsequent efficacy evaluations (based on modified RECIST criteria), if tumor
shrinkage is < 30% or tumor growth is < 20%, local therapies may be added under the guidance of a multidisciplinary team (MDT).
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following multidisciplinary team collaboration (/37).
Multidisciplinary team collaboration should occur
throughout the entire process of conversion therapy,
including formulation of a treatment plan, evaluation
of surgical indications and the timing of surgery,
management of adverse events, monitoring of treatment
response, and long-term follow-up (Figure 1).

Consensus 18

Decisions on conversion therapy regimens,
evaluation of response, the timing of surgery, and
postoperative adjuvant therapy for advanced HCC
should follow a standardized, individualized, and
comprehensive management approach based on
multidisciplinary team collaboration (Evidence Level 3,
Recommendation B).

4. Prospects for the future

China has a large population of patients with advanced
HCC who have complex disease, limited effective
treatment options, and a poor prognosis. Improving
therapeutic outcomes for advanced HCC remains
a critical challenge and aligns with the focus of the
Healthy China 2030 plan to reduce mortality from
major diseases. The aggressive biological behavior
of advanced HCC limits the efficacy of standalone
treatments - be they local therapy, systemic therapy, or
surgical intervention - hampering the achievement of
a radical cure or the provision of a long-term survival
benefit. The emergence of conversion therapy offers a
new avenue for treatment of advanced HCC. Over the
past few years in particular, ICIs combined with AATDs
have displayed encouraging results. Looking ahead,
capitalizing on the collective decision-making of MDTs
and combining ICIs and AATDs with other appropriate
local therapies to devise a comprehensive treatment
strategy should significantly improve the feasibility and
increase the success rate of conversion therapy. This, in
turn, could allow more patients with advanced HCC to
undergo radical resection and provide them with long-
term survival benefits.
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