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Abstract
Hepatocellular carcinoma (HCC) is the third most common cause of cancer-related deaths worldwide. In China, most HCC

patients are diagnosed with advanced disease and in these cases surgery is challenging. Conversion therapy can be used to change

unresectable HCC into resectable disease and is a potential breakthrough treatment strategy. The resection rate for unresectable

advanced HCC has recently improved as a growing number of patients have benefited from conversion therapy. While conversion

therapy is at an early stage of development, progress in patient selection, optimum treatment methods, and the timing of surgery

have the potential to deliver significant benefits. In this article, we review the current evidence and clinical experience of con-

version therapy in HCC. General conversion modalities such as systemic treatments (systemic chemotherapy, targeted therapy,

or immunotherapy), locoregional therapy (transarterial chemoembolization, hepatic arterial infusion chemotherapy, or selective

internal radiation therapy), and combination therapy were summarized. We also discuss the current challenges of conversion

therapy and provide identify areas for future research to improve the development of conversion therapy in advanced HCC.
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Introduction
Hepatocellular carcinoma (HCC) is the most common primary
liver cancer. HCC is the third most common cause of cancer-
related deaths with an estimated 782 500 new cases each year
and an increasing rate of mortality.1,2 Most HCC patients
present with moderate-to-advanced stage disease which
accounts for 39.0% to 53.6% of cases.3 Surgery is the most
effective treatment for HCC and involves radical tumor resec-
tion. However, HCC is a complex disease that is characterized
by vascular invasion and extrahepatic metastasis and so patients
often progress after surgery.4,5

A potential therapeutic strategy is to convert unresectable
disease into a state that is suitable for surgery known as conver-
sion therapy. Interventional treatments, targeted drugs, and
immunotherapy have been demonstrated as potential forms of
TC in gastric and colon cancer. Liu et al6 used chemotherapy
combined with radiotherapy as a conversion therapy to treat
61 patients with unresectable rectal cancer and reported 51
patients with R0 resection with a conversion rate of 83.6%.

Besides, several studies have also demonstrated favorable out-
comes to conversion therapy in patients with stage IV gastric
cancer.7–9

In contrast to gastrointestinal tumors, HCC involves intrahe-
patic metastasis rather than distant metastasis which provides an
opportunity for conversion therapy. In addition to radiotherapy
and chemotherapy, systemic targeted immunotherapy, local
interventional therapy, and the combination of multiple treat-
ment regimens have been proposed for conversion therapy in
patients with HCC. In this review, we provide an overview of
the current evidence for conversion therapy in the treatment
of HCC. We discuss the latest progress in the field and the
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potential challenges that may limit the success of conversion
therapy.

The Definition of Conversion Therapy
Conversion therapy is defined as any treatment that converts
unresectable tumors into resectable diseases. Conversion
therapy is an important form of treatment for patients with unre-
sectable HCC. Unresectable HCC can be defined as either sur-
gically unresectable or oncologically unresectable disease. The
former refers to the inability to perform safe surgical resection
and may be due to poor physical status including low liver func-
tion and insufficient residual liver volume, while the latter
means that the curative effect after resection cannot surpass
that of other treatments. The aim of conversion therapy is to
eliminate these 2 causes, so as to convert unresectable HCC
to a resectable form of the disease.

Conversion therapy and neo-adjuvant therapies can easily be
confused in the clinic as they share several characteristics. Both
are adjuvant therapies that are given before surgery but have
differences in the implementation object and treatment out-
comes. Neo-adjuvant therapy is aimed at patients with resect-
able tumors to improve surgical conditions and survival. In
contrast, conversion therapy is used in patients with tumors
that are initially unresectable and aims to create favorable con-
ditions for surgery.10–12 Conversion therapy also differs from
down-staging therapy which aims to turn inoperable, advanced
tumors into operable cases using systemic or local therapy.
Down-staging focuses on down-staging resection while conver-
sion therapy focuses on making unresectable tumors suitable for
surgery.

Left-sided HCC involving the main trunk of the portal vein
is classified as Barcelona Clinic Liver Cancer (BCLC stage) C
disease. These cases are unsuitable for surgical resection ini-
tially, but through conversion therapy, it can reduce portal
vein thrombus to the left branch of the portal vein to get an oper-
ated chance. In cases where the tumor thrombus completely dis-
appears, conversion therapy can turn BCLC stage C cases into
BCLC stage B or A disease with further down-staging. Thus,
conversion therapy is also considered as a part of down-staging
therapy. In the treatment of HCC, hepatectomy is primarily
used and so conversion therapy is of practical value.

The target population for modern conversion therapy
includes early, middle, and advanced unresectable HCC.
However, patients with unresectable disease caused by factors
such as poor physical conditions, liver decompensation, and
insufficient liver volume are not eligible for surgical treatment
as they may be at risk of postoperative liver failure. Thus, the
unresectable nature of advanced HCC is the main factor that
impacts treatment efficacy and highlights the need for improved
forms of conversion therapy.

The classification of advanced liver cancer remains contro-
versial. Cases that involve hepatic vascular invasion or extrahe-
patic metastasis, such as stage C disease defined by the BCLC
or stage III disease defined by the China liver cancer staging
(CNLC) system are known as advanced cancers. A recent

study13 showed that evidence-based CNLC and BCLC classifi-
cation systems have similar value in defining disease stages and
informing treatment selection. For instance, BCLC stage C
disease is equivalent to CNLC stage III and BCLC stage B is
similar to CNLC stage IIb disease. This paper mainly uses the
BCLC and CNLC stages to review the conversion strategies
of unresectable advanced HCC (Figure 1).

Target Patients and Common Treatments for
Conversion Therapy
Patients with unresectable HCC mostly with BCLC stage C-D
(CNLC stage III and IV disease) are the target group for conver-
sion therapy.5 Patients with BCLC stage D (CNLC stage IV)
disease have a poor physical function and low tolerance to treat-
ment and so usually require comprehensive medical treatment
before conversion therapy. Although patients with BCLC
stage C (CNLC stage III) disease can be treated directly in
some cases, the therapeutic effect is not significantly better
than other treatments and so surgical resection is generally not
recommended as the first treatment choice for these patients.3

The best candidates for conversion therapy are HCC patients
with BCLC stage C (CNLC stage IIIa and IIIb) disease.

Conversion therapy in unresectableHCC is divided into system-
atic and local treatments. Systematic treatments include targeted
therapies, immunotherapy, and chemotherapy. Before 2018, che-
motherapy and sorafenib were systemic treatments that were
approved for HCC but had low objective response rates.
Consequently, local treatments are the predominant forms of con-
version therapy and include transcatheter arterial chemoemboliza-
tion (TACE), hepatic arterial infusion chemotherapy (HAIC),
ablation, and selective internal radiation therapy (SIRT).

Systemic Treatments

Systemic Chemotherapy
Chemotherapy is established as the main systemic treatment for
HCC14 using traditional chemotherapy drugs including 5-fluo-
rouracil (5-FU), doxorubicin, and platinum-based agents.
General indications for systemic chemotherapy included abso-
lute granulocyte count over 1500/mm3, platelet count over
100 000/mm3, A/B Child–Pugh classification, and a perfor-
mance status score of 2 or less on the Eastern Cooperative
Oncology Group (ECOG). A randomized, multicenter phase
III study in Asia evaluated the efficacy of FOLFOX4 in
advanced HCC and reported a response rate of 8.15% with a
median overall survival of 6.4 months.15 However, conversion
therapy using modified cisplatin, interferonα-2b, doxorubicin,
and 5-FU performed is effective in unresectable HCC with a
33% conversion rate and a median overall survival of 21.3
months.16 While systematic chemotherapy is effective in unre-
sectable HCC, it is gradually being replaced by local chemo-
therapy which has significantly reduced side effects.
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Targeted Therapies
Targeted drugs are mainly divided into small molecular tyrosine
kinase inhibitors (TKIs) including sorafenib and lenvatinib, and
macromolecular antibodies such as antiangiogenic drugs
including bevacizumab and ranibizumab. Sorafenib and lenva-
tinib were approved in the Guidelines for the Diagnosis and
Treatment of Primary Liver Cancer in China (2022 Edition)
as maintenance therapy.17

Targeted drugs have limited efficacy in the treatment of HCC
due to a high degree of tumor heterogeneity. And the sufficient
liver function is the basis of using targeted therapies. In single-
agent regimens, lenvatinib has the highest objective response
rate (ORR) (18.3%).18 Evidence suggests that targeted therapies
can be used to create opportunities for surgery and the down-
staging of tumors.19–21 A retrospective study analyzed data
from 107 patients that had initially unresectable advanced
HCC and received lenvatinib. Of the 107 cases, 16 cases under-
went surgery and 9 cases achieved R0 resection.22 The median
OS of patients who underwent R0 resection was 19 months
which was significantly higher compared to patients who
received other treatments. Also, in a multicenter prospective
single-arm trial, Tada et al23 reported that in 48 patients
treated with lenvatinib for 8 weeks, R0, R1, and R2 resections
were possible in 27 (56%), 2 (4%), and 4 (8%) cases, respec-
tively. Postoperative 90-day mortality directly related to

surgery was not observed, but complications≥ grade III
included abdominal abscess in 3 patients (6%) and bile
leakage in 4 patients (8%). This was the first prospective
study to evaluate conversion surgery and confirms the safety
and feasibility of lenvatinib in conversion therapy.

Despite these findings, there is little evidence to support con-
version therapy using only targeted drugs alone and most strat-
egies use combined therapies. Following sorafenib and
lenvatinib, many new targeted drugs have been developed for
HCC and their potential roles in conversion therapy remain to
be fully understood.

Immunotherapy
Immune checkpoint inhibitors are the main research focus for
immunotherapy and have been extensively applied in the treat-
ment of HCC. For the included condition, HCC patients with
AFP levels < 400 µg/ or Child–Pugh A may achieve a better
response rate.24 A phase I/II clinical trial evaluated the role of
navulizumab in patients with advanced HCC showing that it
has long-term efficacy and can improve OS in patients with
HCC.25 The Keynote-224 trial showed that pabrizumab is
safe and effective in patients with advanced HCC who had pre-
viously received sorafenib and had progressed with a PFS of 4.8
months.26,27 The II phase clinical trial of tisilimazumab in
patients with advanced HCC and chronic hepatitis C reported

Figure 1. A roadmap for the development of conversion therapy in hepatocellular carcinoma (HCC).
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a disease control rate (DCR) of 76.4% with a time to progres-
sion (TTP) of 6.5 months.28 These data indicate that immuno-
therapy is not inferior to targeted therapy and could
potentially play a critical role in the conversion treatment of
HCC. Besides, a phase III, randomized study reported that the
ORR using nivolumab as conversion therapy reached 16%,
but the progression disease rate was as high as 37%.29

Response rate is higher in those patients with high expression
of PD-L1 and immunotherapy monotherapy may be suitable
for conversion therapy if a considerable cutoff data of PD-L1
expression could be developed.

Targeted Therapies Combined With Immunotherapy
The development of drugs for advanced HCC has improved sig-
nificantly in recent years. Combined treatment with immune
checkpoint inhibitors and TKIs have proven to be effec-
tive.30–32 Bevacizumab combined with atezolizumab, and a
bevacizumab analog combined with sintilimab have produced
promising results as first-line therapies.17 A previous study in
336 advanced HCC patients treated with atrazumab and lamva-
tinib reported partial remission in 33.2% of patients and com-
plete remission in 10.2% of patients based on the mRECIST
criteria.33 Combining targeted therapies and immunotherapy,
an ECOG performance status score of 0 or 1 and an A/B
Child–Pugh classification should be required.

For conversion therapy, Lu et al reported a conversion rate of
42.4% in 35 BCLC stage C (CNLC stage IIIa) patients who
received programmed death-1 (PD-1) inhibitor combined with
a TKI.34 Also, Zhu et al35 reported a conversion resection
rate of 15.9% (10 patients) in 63 patients with initial unresect-
able HCC who received PD-1 inhibitors combined with TKIs.
Of the 10 patients who underwent surgery, 5 patients experi-
enced postoperative complications, including 1 (10%) patient
with bile leakage, 3 (30%) patients with the subphrenic collec-
tion, and 1 (10%) patient who died from immune-related
adverse effects. In addition, a prospective study of immune
check inhibitors (ICIs) combined with targeted therapy for
advanced HCC with intrahepatic macrovascular tumor throm-
bus reported a conversion rate of 51.0% in 49 patients of
which 15 were eligible for surgery who had a 1-year recurrence-
free survival rate of 61.1%.3 These data indicate that immuno-
therapy combined with targeted therapy is highly effective in
advanced HCC and more effective in patients with portal vein
tumor thrombus who have BCLC stage C (CNLC ⍰a stage)
disease.

Locoregional Therapy

Transarterial Chemoembolization (TACE)
TACE uses the cytotoxicity of chemotherapy drugs and embo-
lization agents to temporarily restrict tumor blood supply and
has been widely applied in the treatment of HCC patients. In
patients with early-stage HCC, TACE is not associated with
improved survival as a neo-adjuvant therapy and might increase

the difficulty of surgery due to liver inflammation.36 Thus
TACE should be applied for HCC patients with relatively ade-
quate liver function. However, for patients with unresectable
HCC including those with multiple tumors, lymph node metas-
tasis, or large tumors, TACE can be used as a cytoreductive
strategy allowing the potential for surgical resection. A previous
study found that 6% to 28% of patients with advanced HCC
achieved a tumor down-staging after TACE.37

Evidence suggests the benefit of sequential surgery after
TACE conversion is more effective compared to TACE alone
with respective conversion rates of 11.9% to 24.0%.38,39 In
831 patients with initial unresectable HCC, Zhang et al reported
the successful conversion of 85 patients to resectable disease
after TACE and 45 patients underwent sequential resection.37

Compared to the nonsurgical group, the median OS of the sur-
gical group was longer (49 months vs 31 months), and the sur-
vival rates at 2, 4, and 5 years were higher (93% vs 74%, 47%
vs 26%, 18% vs 10%). These data indicate that sequential
surgery can significantly improve the prognosis of patients
after successful conversion therapy. Also, the study found
that the median OS of patients in the surgery group was signifi-
cantly longer compared to the nonsurgical group for patients
with partial remission. In HCC patients treated with TACE
that have partial remission and are resectable, surgery should
be performed as soon as possible. A recent study reported 52
unresectable HCC patients who received conversion surgery
after TACE, with a complete response (CR) rate of 9.6% and
perioperative mortality of 5.8%.40 Zhang et al38 in their research
presented a 37% CR rate and 63% tumor residual rate.
However, it should be noted that multiple TACE treatments
can lead to liver damage to impact the safety of sequential
surgery. In the future, the success rate of conversion therapy
may be improved by combining TCAE with other therapies.

Hepatic Arterial Infusion Chemotherapy (HAIC)
Substantial progress has been made in the application of HAIC
for advanced HCC. Compared to systemic chemotherapy,
HAIC can use regional local chemotherapy to kill tumors and
remarkably increase the drug concentration within tumors.
HAIC is suitable for HCC patients with good liver function
(Child–Pugh A/B) and with tumor burden in the liver. In
China, FOLFOX4 chemotherapy is mainly used to treat
advanced HCC, and its objective remission rate (ORR) can
reach 40.8% to 47.8%.41,42 A multicenter RCT showed that
the ORR for conversion therapy based on HAIC treatment in
HCC patients with portal vein cancer thrombi was notably
higher than that with sorafenib (27.6% vs 3.4%).43 In research
about 103 advanced HCC patients who received HAIC, 12
(11.7%) patients with successful conversion underwent surgical
treatment. No one died from the operation and only one patient
has a residual tumor.44 Moreover, compared to TACE, HAIC
has higher rates of remission and conversion. A phase II clinical
study compared the efficacy of HAIC and TACE in the treat-
ment of unresectable HCC and showed that HAIC had a
higher ORR (52.6% vs 9.8%) and a higher conversion rate
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(26.3% vs 7.3%).45 A further study suggested that the rate of
down-staging following HAIC was higher compared to
TACE in large HCC and diffuse HCC.46

The combination of HAIC with other therapies has the
potential to deliver therapeutic benefits in advanced HCC.
Chen et al47 reported an ORR for HAIC combined with sindi-
limab of 42.9% in HCC patients with localized tumors with
portal vein invasion and successful sequential surgery was
achieved in 65.4% of the patients. Also, HAIC combined
with lenvatinib and teriprizumab leads to a higher ORR
(67.6% vs 16.3%) and conversion excision rate (12.7% vs
0%) compared with lenvatinib monotherapy.48 These findings
suggest that HAIC is an effective treatment for unresectable
HCC and has the potential as a conversion therapy.

Selective Internal Radiation Therapy (SIRT)
SIRT uses internal radiotherapy to kill tumor cells and is also
known as transcatheter arterial radioembolization (TARE).
SIRT can reduce tumor volumes and promote the proliferation
of contralateral liver tissue which is advantageous in conversion
therapy, particularly for advanced HCC patients with vascular
tumor thrombus.49,50 This approach is preferable compared to
external beam radiotherapy. The inclusion criteria for receiving
SIRT included Karnofsky’s performance score of > 70%, good
liver function with a total bilirubin < 2.94 mg/dL, and no extra-
hepatic spread of disease.51 In a study of 71 patients with unre-
sectable HCC, 26.7% of patients showed marked tumor
shrinkage after TARE of which 4 patients underwent radical
resection and 2 patients achieved a complete response.51

However, current the clinical data concerning responses to
SIRT in China is limited and more evidence is needed to
verify the role of SIRT in HCC (Table 1).

Increase in Future Liver Remnant (FLR)
The safety standards for liver function before hepatectomy
proposed by current studies5,52 include an FLR of at least
20% to 30% for patients without liver cirrhosis and an FLR>
40% for patients with chronic liver disease. HCC patients
with insufficient FLRs are classified as having unresectable
tumors. For these patients, the goal of conversion therapy is
an increase from insufficient to adequate FLR. Portal vein
embolization can increase the liver volume within a certain
period of time, thus providing the opportunity for surgery.
Previous studies have shown that the conversion success rate
using this method is 60% to 80%, with a 10% to 20% incidence
of complications.53,54 However, contraindications for portal
vein embolization include severe portal hypertension,
Vp3-Vp4 tumor thrombus, and the presence of extensive
tumor metastasis.55 Furthermore, this approach should be
used with caution in patients with rapid tumor progression or
longer expected FLR proliferation. Thus, patients treated with
this approach should have Child–Pugh A liver function and
good physical condition.

Challenges to the Development of
Conversion Therapy

Selection of Conversion Strategies
Currently, patients with BCLC stage B/C (CNLC stage IIb/IIIa)
and BCLC stage C (CNLC stage IIIb) diseases are eligible for
conversion therapy yet it is important to identify subgroups of
patients who are most likely to benefit from personalized treat-
ment. While the rate of single-agent conversion therapy remains
lower than for combination therapy, the side effects of single-
agent treatment are relatively low. For patients with highly pro-
liferative hepatitis B virus (HBV) who are unfit for immuno-
therapy or interventional therapy, targeted single-agent

Table 1. A Summary of Conversion Therapy.

Modality Characteristics

Systematic treatment
Systematic chemotherapy It may cause major systemic side effects.
Targeted therapy Lenvatinib has shown the highest objective response rate, and more new targeted drugs are being

developed
Immunotherapy It can effectively control tumor progression
Targeted therapy combined with
immunotherapy.

It showed a relatively high conversion rate and excellent performance in advanced HCC

Locoregional therapy
TACE Sequential surgery after TACE conversion can significantly improve the prognosis of patients with a

successful conversion, but multiple TACE may lead to liver damage.
HAIC Higher rates of remission and conversion rate with a promising potential for more effective conversion

therapy.
SIRT It causes tumor shrinkage but has limited evidence supporting its role in conversion therapy.
Increase in FLR
portal vein embolization It increases the liver volume within a certain period of time, providing the opportunity for surgery

Abbreviations: TACE, transcatheter arterial chemoembolization; HAIC, hepatic arterial infusion chemotherapy; SIRT, selective internal radiation therapy; HCC,
hepatocellular carcinoma; FLR, Future Liver Remnant.
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therapy may be the best available option. In contrast, local
therapy combined with targeted therapy may be appropriate
for patients requiring liver transplantation. In any case, ade-
quate liver function is fundamental for the success of conver-
sion therapy and essential for surgery. For HCC patients with
poor liver function, treatments such as liver protection, anti-
inflammatory drugs, lowering transaminase levels, and anti-
tumor therapies should be considered fully. If patients with
HBV-related liver cancer are positive for HBV-DNA before
surgery, antiviral and hepatoprotective therapy should be
given first, and surgical resection should not be performed
until the liver function has improved to increase the safety of
the operation and reduce the rate of tumor recurrence.56

Therefore, it is necessary to monitor both liver function and
HBV replication closely during the process of conversion
therapy, and antiviral therapy is recommended.

The efficacy of different treatment regimens remains contro-
versial currently but the general aim of treatment is to achieve
the highest ORR to maximize potential down-staging and
opportunities for surgery. The duration of response (DOR)
and depth of response (DPR) are also important parameters
for HCC treatment. DOR refers to the duration from the first
documented complete response (CR) or partial response (PR)
to disease progression or death. DPR is defined as the percent-
age decrease in tumor volume and both indicators are vital to
accurately assess the efficacy of integrated treatments. In a com-
parative study, Salem et al quantified the DOR and DPR for
HCC treatments57 suggesting that patients with higher DPR
may have higher conversion rates.

The Timing of Surgery
The timing of surgery is critical following successful conversion
therapy. The duration of conversion therapy ranges from 9 to 12
months and 50% of patients respond within 12 months.58 For
patients with partial remission who are eligible for conversion
and do not benefit from other treatments after 2 consecutive eval-
uations, surgical resection should be carried out as soon as possi-
ble. Surgical treatment should also be considered for patients with
complete remission. Because imaging examinations did not
ensure the complete inactivation of all tumor cells, and surgical
resection is an optimal method to maximize the removal of acti-
vated tumor cells.59 What’s more, it is recommended to stop
using targeted therapeutic drugs according to the half-life of the
drug for patients with convertible resection. The current consen-
sus is that targeted drugs such as lamvatinib, apatinib, and sorafe-
nib should be stopped 1 to 2 weeks before surgery and PD-1
inhibitors should be stopped more than 2 weeks before
surgery.34 Eligibility for surgery is an indicator of successful con-
version and the degree of remission is related to postoperative
recurrence and long-term survival. Based on the risk of recur-
rence, patients with complete remission should continue treat-
ment with immune checkpoint inhibitors for 6 months, and
patients with partial remission should continue treatment with a
combined regimen for 6 to 12 months before surgery.3

Risk Factors and Adverse Events of Conversion Therapy
Currently, there is no consensus opinion concerning the risk
factors associated with conversion therapy. For example, what
is the impact on the survival of patients with extrahepatic metas-
tases after conversion therapy? Studies have shown that resec-
tion of metastatic lesions is associated with improved survival
in HCC patients with lung metastasis.60,61 But another research
presented different conclusions that patients with extrahepatic
metastasis treated with TKI and anti-PD-1 antibodies are not
eligible for surgery.35 Also, successful surgical outcomes are
not associated with median serum alpha-fetoprotein (AFP)
levels or activity per tumor volume.62 Contrastingly, tumor
down-grading has been reported in patients with the unresect-
able disease treated with radiation embolization who also had
lower serum AFP levels compared to patients that did not
respond.63 Further studies are needed to identify the risk
factors for patients undergoing conversion therapy as the
current evidence is limited and contradictory.

Different treatment strategies may increase the risk of
adverse events and perioperative complications during conver-
sion therapy. A meta-analysis comparing different embolization
methods for unresectable HCC suggested that all treatments
increased the risk of adverse events.64 TACE can damage
liver function and increase the risk of postoperative liver
failure. Also, immunotherapy can cause immune-associated
hepatitis and targeted therapies may lead to bleeding and inci-
sion nonunion. However, these risks have little impact on
surgery when the interval between conversion therapy and
surgery is adequately controlled. High-quality randomized con-
trolled trials are needed to further evaluate the overall safety of
conversion therapy and to identify patients at high risk of
adverse effects following treatment.

Problems and Prospects
Conversion therapy is an effective treatment option in advanced
unresectable HCC yet significant challenges remain to optimize
its clinical value. It is unclear if patients who achieve complete
response after conversion therapy require surgery. Also, treat-
ment regimens following conversion therapy failure are not
well established and so further studies are needed to optimize
the use of conversion therapy.

The data presented in this review provide a broad perspec-
tive on the use of conversion therapy in HCC. However, there
exist a couple of limitations in this review. First, the majority
of reports are retrospective studies and should be validated in
prospective studies. The design of randomized controlled
trials remains challenging due to patient heterogeneity includ-
ing factors such as tumor size, the number of lesions, alpha-
fetoprotein levels, liver cirrhosis, and metastasis. Second, the
conversion rates of advanced HCC vary widely across pub-
lished studies which may also be due to patient heterogeneity.
There are differences in the selection of patient groups and
the standards of surgical procedures in different studies,
which brings some difficulties to the comprehensive evaluation
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and selection of conversion methods. And it is difficult to
compare surgical outcomes such as mortality, morbidity, and
the degree of residual cancer of different types of conversion
therapy due to differences between institutions. Third, this
article does not evaluate patients who can benefit from conver-
sion therapy. In the absence of accurate risk stratification crite-
ria, the timing of sequential surgery is difficult to establish and
requires biomarkers to more accurately select patients for treat-
ment. Finally, there is currently no consensus on adjuvant
therapy and monitoring strategy after conversion therapy.

Advances in systemic and local treatments for advanced
HCC have promoted conversion therapy in patients with unre-
sectable liver cancer. This approach has delivered promising
preliminary clinical evidence for the treatment of patients
with stage BCLC stage B-C (CNLC IIb-IIIb) disease yet
further studies are required to realize the full potential of con-
version therapy.
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