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Abstract

Background: Combination conversion therapies afforded curative surgery chance for initially unresectable hepatocellular carcinoma
(UHCC). This study aimed to evaluate the conversion rate and clinical outcomes of a first-line conversion regimen of lenvatinib
combined with transarterial chemoembolization (TACE) plus immunotherapy for initial uHCC by interpreting real-world data.

Methods: Conversion therapy data of patients with uHCC from November 2018 to January 2021 were analysed. The regimens included
triple combination therapy (t-CT: lenvatinib, TACE, plus toripalimab) and dual combination therapy (d-CT: lenvatinib plus TACE).
Another study population diagnosed with hepatocellular carcinoma of macrovascular invasion disease were included as the
upfront surgery cohort. Treatment responses and conversion rate were primary outcomes. Survival and adverse events were analysed.

Results: Fifty-one patients receiving t-CT (n=30) and d-CT (n=21) were enrolled. Higher overall response rates (76.7 per cent versus 47.6
per cent, P=0.042) and disease control rates (90.0 per cent versus 57.1 per cent, P =0.042) were observed via t-CT than d-CT. Both median
overall survival and event-free survival were not reached in the t-CT cohort. A higher rate of curative conversion resection was
achieved through t-CT than d-CT (50.0 per cent versus 19.0 per cent, P=0.039). The disease-free survival of patients undergoing
conversion resection in the t-CT cohort (n=15) was higher than that in the upfront surgery cohort (n=68, P=0.039). Both t-CT and
d-CT regimens were tolerable.

Conclusions: Better treatment responses and conversion rate for patients with uHCC were obtained with first-line t-CT. Neoadjuvant
t-CT before surgery should be recommended for patients with macrovascular invasion.

Introduction (TACE), chemotherapy, targeted therapy, and immune
therapy*.

The emergence of immunological therapy marks a milestone in
cancer treatment. Immune checkpoint inhibitors (ICIs),
exemplified by programmed cell death-1 (PD-1) and cytotoxic
T-lymphocyte-associated protein 4 (CTLA-4) antibodies are
being incorporated into the HCC treatment schedule. Both
mono-immunotherapy®® and combination immunotherapy’
showed promising tolerance and efficacy profiles in patients

Hepatocellular carcinoma (HCC) is the most common type of
primary liver cancer, ranking the fourth leading cause of
cancer-related death worldwide'. Although in early and
intermediate stages, patient survival could be improved by
curative liver resection, yet for more than half of the patients
with HCC, diagnosis is made when locally advanced HCC or
distant metastasis is already present’. The prognosis of
unresectable HCC (uHCC) remains unfavourable, and effective

systemic therapy is urgently needed®. In the past decade, with advanced HCC. In the era of precision treatment, targeted
great progress has been made in therapeutic strategies for uHCC, drugs are another attractive approach. Lenvatinib, a
ranging from local therapy to systematic therapy, including multi-kinase inhibitor of vascular endothelial growth factor
external beam radiation, transarterial chemoembolization receptor, fibroblast growth factor receptor, platelet-derived

Received: May 19, 2022. Revised: July 12, 2022. Accepted: August 17, 2022

© The Author(s) 2022. Published by Oxford University Press on behalf of BJS Society Ltd.

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (https:/creativecommons.org/
licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited.
For commercial re-use, please contact journals.permissions@oup.com


https://orcid.org/0000-0002-1833-8988
mailto:shi.yinghong@zs-hospital.sh.cn
mailto:liu.weiren@zs-hospital.sh.cn
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.1093/bjsopen/zrac114

2 | BJSOpen, 2022, Vol. 6, No. 5

growth factor receptor-a, RET, and KIT, was approved as a
first-line treatment in 2018 based on the REFLECT trial, in which
lenvatinib exhibited non-inferior efficacy in comparison with
sorafenib (median overall survival (OS), 13.6 months versus 12.3
months respectively)®. The utilization of anti-PD-1 antibody plus
lenvatinib reached an overall response rate (ORR) of 46.0 per
cent and a median OS of 22 months, reflecting promising
prospects for the combination regimen®. The synergistic effect
between these two drugs was consistent with the results of
basic research®.

Conversion therapy offers the chance of radical resection by
downstaging tumour burden, leading to better survival and
reduced recurrence’***. Several studies have reported the
feasibility of combination conversion therapies. Huang et al.
evaluated the response rates of first-line lenvatinib plus
anti-PD-1 antibody regimen. The ORR was 33.3 per cent, and six
out of 18 patients with macrovascular tumour thrombus
underwent liver resection after treatment®. A massive
retrospective analysis reported that pembrolizumab-lenvatinib—
TACE sequential therapy had an acceptable conversion rate (25.7
per cent) for patients with initial PD-L1-positive uHCC'®.
Nevertheless, its information on conversion surgery was
fragmentary, and the study design was not stringent enough. In
addition, conversion therapy with a combination of tyrosine
kinase inhibitors and anti-PD-1 antibodies was also proven
feasible’’. Due to the nearly absent real-world data on
conversion therapy in uHCC by the combination of anti-PD-1
antibody, lenvatinib, plus TACE, assessment of the feasibility
and efficacy of this therapeutic strategy is in urgent need.

In the present study, the treatment responses and survival of
patients with uHCC receiving toripalimab plus lenvatinib and
TACE were prospectively assessed. The clinical outcomes and
significance of conversion surgery in comparison with upfront
surgery were further investigated.

Methods
Patient cohorts

From December 2018 to January 2021, patients with uHCC who
received conversion treatment of triple combination therapy
(t-CT) using lenvatinib, TACE, plus toripalimab or dual
combination therapy (d-CT) using lenvatinib plus TACE at
Zhongshan Hospital were prospectively enrolled. The inclusion
criteria were as follows: diagnosed as HCC through imaging or
biopsy according to the American Association for the Study of
Liver Diseases criteria, supported by imaging or biopsy
evidence'®; no previous anti-tumoural therapies except t-CT and
d-CT; Child-Pugh scoreof 7 or lower; and initially ineligible for
RO resection based on an evaluation of patient’s poor general
condition or liver function intolerance, insufficient remaining
liver volume or insufficient resection margins. The exclusion
criteria included: presence of other types of malignancy;
previous anti-tumour treatment within 1 year; missing clinical
information; and discontinuity of therapy, irrespective of
treatment-related adverse events (AEs). Collection of clinical
data is detailed in the supplementary material.

To evaluate the prognosis of successful conversion cases
receiving t-CT regimen, an upfront surgery cohort from January
2019 to December 2020 was enrolled under the same tumour stage.

Treatment regimens and follow-up

The first-line combination therapy was administered following
the study protocol. Seven days after the first TACE treatment

(details in supplementary material), lenvatinib was orally
administered at 8 mg/day, regardless of bodyweight (Eisai,
Tokyo, Japan). Toripalimab (Junshi Bioscience, Shanghali,
China)®, an anti-PD-1 antibody, was intravenously administered
within 3 days after the initiation of TACE at 240 mg, and then
every 3 weeks. A blood sample was taken before and every other
day after each treatment until discharge. The patient was
followed up 3 weeks after the last treatment. Surgical resection
could be considered after a full cycle of treatment if the
imaging, including enhanced MRI and/or CT, suggests a good
tumour response.

Conversion surgery was defined as surgical treatment with the
goal of RO resection for initially uHCC (originally unresectable or
marginally resectable tumours) after a good response to the
combination therapy. The same criteria of resectable lesions as
in the previous study from our institution were adopted’.
Surgical evaluation for each patient was conducted by a single

surgery group.

Endpoints and evaluation of adverse events

Tumour responses were graded as complete response (CR), partial
response (PR), stable disease (SD), or progressive disease (PD), in
accordance with the modified Response Evaluation Criteria in
Solid Tumours (mRECIST)?®°. All evaluation on treatment
responses was performed by the investigator and independent
imaging review group. The ORR was calculated as the sum of CR
and PR. The disease control rate (DCR) was calculated as the
sum of CR, PR, and SD. OS was defined as the time interval from
treatment initiation to death or last follow-up. Event-free
survival (EFS) was defined as the time interval from treatment
initiation to tumour progression, tumour recurrence or death,
whichever occurred first. HCC recurrence was defined as the
appearance of a newly detected HCC tumour confirmed on two
radiological images, with or without elevation of serum tumour
markers. Disease-free survival (DFS) was defined as the time
interval between the date of diagnosis and the date of first
recurrence, last follow-up, or death.

Treatment-related AEs were evaluated by the National Cancer
Institute Common Terminology Criteria for Adverse Events
version 4.0.

Statistical analysis

Continuous variables were expressed as the median (interquartile
range (1.q.r.)) and were compared with the Mann-Whitney U test.
Categorical variables were expressed as numbers and percentages
and compared with the chi-squared test or Fisher’s exact test.
Kaplan-Meier curves with log rank tests were used to compare
survival. Univariable Cox regression method described by HRs
and 95 per cent confidence intervals (c.i.) were used to assess
the therapeutic effect of t-CT in subgroups. A two-tailed P value
<0.05 was considered statistically significant. Statistical analysis
was performed using R software version 4.1.1 (R Foundation,
Vienna, Austria) and SPSS® 22.0 (IBM, Armonk, NY, USA).

Results

Patients’ demographic information

The study enrolled 30 patients in the t-CT cohort and 21 patients
in the d-CT cohort. Table 1 demonstrated the baseline
characteristics. More than two-thirds of the patients in the t-CT
and d-CT cohorts were diagnosed with hepatitis B virus
infection and liver cirrhosis. The median largest tumour
diameters were 9.2 and 9.7 cm in the t-CT and d-CT cohorts
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Table 1 Demographic, clinical, and tumour characteristics of
patients with unresectable hepatocellular carcinoma

Table 2 Treatment responses in triple combination therapy and
dual combination therapy cohorts

Patient demographics t-CT cohort d-CT cohort P
(n=30) (n=21)

Age (years) 55.5(47.8,64.3) 50.0 (45.0,61.0) 0.541

Sex (male) 26 (86.7) 20 (95.2) 0.391

HBsAg (positive) 23 (76.7) 18 (85.7) 0.495

Anti-HCV (positive) 1(3.3) 0 (0.0) 1.000

Liver cirrhosis (yes) 20 (66.7) 16 (76.2) 0.543

ALT (U/1) 56.0 (39.3,74.3) 42.0(33.0,71.0) 0.309

AFP (ng/ml) 0.718
<20 5(16.7) 3(14.3)
>20 and <400 5 (16.7) 2(9.5)
>400 20 (66.7) 16 (76.2)

Tumour diameter (cm) 9.2 (7.2,12.6) 9.7 (8.0,10.3)  0.755

Tumour number 2.0(1.0,3.3) 4.0(1.0,55) 0.428
(median)

Child-Pugh score 0.506
A 28 (93.3) 21 (100.0)

B 2(6.7) 0(0.0)

Vascular invasion (yes) 27 (90.0) 17 (81.0) 0.427
Portal vein 26 (86.7) 15 (71.4) 0.283
Hepatic vein and/or 15 (50.0) 8(38.1) 0.568
vena cava

PVTT, Japanese Vp 0.275
classification
I 0 (0.0) 0 (0.0)

il 6 (20.0) 3 (14.3)
111 15 (50.0) 6 (28.6)
v 5 (16.7) 6 (28.6)

Extrahepatic 2 (6.7) 2 (9.5) 1.000
metastasis (yes)

CNLC 0.450
Ila 0(0.0) 1(4.8)

Iib 1(3.3) 2(9.5)
Ila 27 (90.0) 16 (76.2)
11Ib 2(6.7) 2(9.5)

BCLC 0.293
B 1(3.3) 3(14.3)

C 29 (96.7) 18 (85.7)

AJCC 8th 0.317
lla 1(3.3) 3(14.3)
1Ib 27 (90.0) 16 (76.2)

IVb 2(6.7) 2(9.5)

Values are n (%) unless otherwise indicated. Age, ALT, tumour diameter and
tumour number are presented in median (i.q.r.). HCC, hepatocellular
carcinoma; t-CT, triple combination therapy (TACE + lenvatinib + toripalimab);
d-CT, dual combination therapy (TACE + lenvatinib); TACE, transarterial
chemoembolization; HBsAg, hepatitis B virus surface antigen; HCV, hepatitis C
virus; AFP, a-fetoprotein; ALT, alanine aminotransferase; AJCC, American Joint
Committee on Cancer; PVTT, portal vein tumour thrombus; CNLC, China Liver
Cancer Staging; BCLC, Barcelona Clinic Liver Cancer.

respectively. Vascular invasion detected by preoperative imaging
was observed in 27 (90 per cent) and 17 (81.0 per cent) patients in
the t-CT and d-CT cohorts respectively. In the t-CT conversion
cohort, 27 (90 per cent) patients were diagnosed as China Liver
Cancer Staging (CNLC) stage IIla, whereas a higher proportion of
intermediate-stage patients were included in the d-CT cohort.
Similarly, most patients were diagnosed as Barcelona Clinic
Liver Cancer (BCLC) stage C (96.7 per cent in the t-CT cohort). No
significant  differences were observed in demographic
characteristics between the two cohorts.

Treatment responses to combination conversion
therapies

Treatment responses in the two conversion cohorts were
summarized in Table 2. In contrast to the d-CT cohort, fewer
cases (10.0 per cent versus 42.9 per cent, P=0.016) were
classified as PD in the t-CT cohort. Higher ORR (76.7 per cent
versus 47.6 per cent, P=0.042), DCR (90.0 per cent versus 57.1 per

Overall response t-CT (n=30) d-CT (n=21) P

Complete response 2(6.7) 1(4.8) 1.000
Partial response 21 (70.0) 9 (42.9) 0.083
Stable response 4(13.3) 2(9.5) 1.000
Progressive disease 3(10.0) 9 (42.9) 0.016
Overall response rate 23 (76.7) 10 (47.6) 0.042
Disease control rate 27 (90.0) 12 (57.1) 0.016
Successful conversion 15 (50.0) 4 (19.0) 0.039

Values are n (%). t-CT, triple combination therapy (TACE + lenvatinib +
toripalimab); d-CT, dual combination therapy (TACE + lenvatinib); TACE,
transarterial chemoembolization.

cent, P=0.042), and successful conversion rate (50.0 per cent
versus 19.0 per cent, P=0.039) were observed in the t-CT cohort
than in the d-CT cohort.

Relationship between treatment responses and
tumour burden

Previous studies reported that patients with low tumour burden
were prone to having better treatment responses from TACE
when diagnosed with intermediate HCC?'. Thus different stages
of tumour burden were evaluated (Fig. S1). Based on 7-11
criteria, patients with a low tumour burden had a higher
proportion of CR and PR after t-CT treatment, compared with
those with an intermediate and high tumour burden (Fig. S1b, P=
0.025). In the t-CT cohort, worse treatment responses were
observed in those who were out of 5-7 criteria (Fig. S1c, P=0.041).

Survival of combination conversion therapies

The survival between the two conversion cohorts was compared
(Fig. 1). In the d-CT cohort, the median EFS was 8.0 months
(95 per cent c.i. 6.8 to 9.3 months), and the median OS was
20.6 months (95 per cent ci. 14.7 to 26.5 months). In contrast,
both median EFS and OS were not reached in the t-CT cohort at
the end of follow-up. The 1-year EFS and OS rates in the t-CT
cohort were 58.3 per cent and 76.9 per cent respectively. The
1-year EFS and OS rates in the d-CT cohort were 41.7 per cent
and 66.3 per cent respectively. The survival was not statistically
different between two cohorts. The multivariable Cox regression
analysis of EFS is shown in Table S1. Tumour number was an
independent predictor for EFS.

To further elucidate the influences of different regimens on
EFS, a forest plot was produced to depict the survival risk in
different subgroups (Fig. 2), showing that all HRs were less than
one when comparing t-CT with d-CT, though not statistically
significant.

Outcomes of the conversion surgery cohort
treated by t-CT

The analysis was focused on the t-CT cohorts to assess the
survival outcomes of the successful conversion cases. The
median duration between the initiation of t-CT therapy and
conversion surgery was 2.1 months (i.q.r. 1.7-3.0 months). The
representative images of necrosis and regression of tumour
lesion and inferior vena cava tumour thrombus are shown in
Fig. 3a-d. Changes from baseline after treatment are
summarized in Fig. 3ef, demonstrating that all patients who
underwent liver resections achieved a CR or PR. Survival
analysis revealed that successfully converted patients possessed
a better trend of OS than the non-surgery population (Fig. 3g).
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Fig. 1 Kaplan-Meier survival curves in the t-CT and d-CT cohorts

a EFS of cohort. b OS of cohort. EFS, event-free survival; OS, overall survival; t-CT, triple combination therapy (TACE + lenvatinib + toripalimab); d-CT, dual
combination therapy (TACE + lenvatinib); TACE, transarterial chemoembolization.

Characteristics Event/patient HR (95% c.i.) P value
d-CT t-CT

Sex

male 20 26 — 0.67 (0.30-1.50) 0.320

HBsAg 0.43(0.18-1.06)  0.066

positive 18 23 ——

Age (years)

<50 11 10 —— 0.42 (0.11-1.64) 0.212

> 50 10 20 —_—— 0.73 (0.24-2.25) 0.579

Cirrhosis

No 5 10 = 0.70 (0.13-3.77) 0.676

Yes 16 20 —— 0.52 (0.21-1.30) 0.160

AFP (ng/ml)

<400 5 10 ——1T 0.35 (0.06-2.15) 0.254

> 400 16 20 —— 0.59 (0.24-1.45) 0.246

ALT (U 0.45 (0.08-2.51) 0.361

<40 ! 8 0.60 (0.24-1.51) 0.280

> 40 14 22 — e '

Tumour size (cm)

e e 1 5 s

>10 7 13 ’ ' ' '

Tumour number 0.21(0.04-1.14)  0.070

Single ! 13 i 0.87(0.34-2.21)  0.766

Multiple 14 17 S E— ’ ' ' '

Macrovascular invasion

Yes 17 27 —— 0.48 (0.21-1.09) 0.079

Extrahepatic metastasis

Yes 19 28 0.55 (0.24-1.24) 0.147

BCLC

c 18 29 — 0.50 (0.22-1.14) 0.099

CNLC

1A 16 27 —— 0.50 (0.22-1.17) 0.107

0 15 3

HR of t-CT/d-CT

Fig. 2 Forest plot showing the effects of t-CT versus d-CT on event-free survival in different subgroups

t-CT, triple combination therapy (TACE + lenvatinib + toripalimab); d-CT, dual combination therapy (TACE + lenvatinib); HBsAg, hepatitis B virus surface antigen;
AFP, a-fetoprotein; ALT, alanine aminotransferase; CNLC, China Liver Cancer Staging; BCLC, Barcelona Clinic Liver Cancer; TACE, transarterial chemoembolization.
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The 1-year OS rates were 92.9 per cent and 60.6 per cent in the
surgery group and non-surgery group respectively.

To better assess for the surgical effects of conversion therapy, a
treatment-naive cohort of CNLC stage Illa HCC who received
surgery  without previous anti-tumour therapy was
retrospectively collected as the upfront surgery cohort (n=68).
This cohort was also characterized by a predominance of

patients with hepatitis B virus (HBV)-related liver cirrhosis
(Table S2). Patients in the two cohorts had the same tumour stage.

The DFSin the t-CT cohort was significantly higher than that of
upfront surgery cohort (P=0.039, Fig. 4a). The median DFS was
5.4 months (95 per cent ci. 3.9 to 6.5 months) in the upfront
surgery cohort, whereas it was not reached in the t-CT cohort.
The OS of the t-CT cohort was also longer in number than that

60 = Successful conversion
= Non-surgery

Change from baseline (%)

—

Change from baseline (%)

— Successful conversion

= =+ Non-surgery

12 18 24

Months after resection

g 100 F——r
_. 8of .-
S
o 60
[
7] L
g 40
20 P =0.074
0 6
No. at risk
Successful conversion 15 15
Non-surgery 15 12

Fig. 3 The efficacy of conversion therapy by t-CT

a MRIimages of necrosis and regression of the tumour lesion before t-CT treatment. b Tumour lesion after t-CT treatment. ¢ IVCTT before t-CT treatment. d IVCTT
after t-CT treatment. e Tumour responses in the t-CT cohort: investigator. f Tumour responses in the t-CT cohort: independent review. g Kaplan-Meier curve for OS
rate in the t-CT cohort. t-CT, triple combination therapy (TACE + lenvatinib + toripalimab); OS, overall survival; IVCTT, inferior vena cava tumour thrombus; TACE,
transarterial chemoembolization; PD, progressive disease; SD, stable disease; CR, complete response; PR, partial response.
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Fig. 4 Differences in survival between the conversion surgery cohort via t-CT regimen and the upfront surgery cohort

a DFS for surgery cohorts. b OS for surgery cohorts. t-CT, triple combination therapy (TACE + lenvatinib + toripalimab); DFS, disease-free survival; OS, overall

survival, TACE, transarterial chemoembolization.

of the upfront surgery cohort, though statistically not significant
(P=0.118, Fig. 4b). These results support the improved efficacy
and critical importance of t-CT treatment in CNLC stage Illa
patients before hepatectomy.

Safety

The details of the AEs are summarized in Table S3. The most
common grade 1-2 AEs were alanine aminotransferase (ALT)/
aspartate transferase (AST) elevation, decreased platelet count,
and abdominal pain. Decreased appetite, rash, and nausea were
common clinical complaints. There were also cases of severe
ALT/AST elevation, categorized as grade 3 AEs (6.7 per cent in
the t-CT group versus 19.0 per cent in the d-CT group, P=0.214).
The TACE-related side effects are separately shown in Table S4.

As the study cohorts were composed of Japanese Vp
classification III patients predominantly, the ALT level of the
initial and last blood sample in both t-CT and d-CT cohorts was
compared (Fig. S2, P=0.631). No significant ALT flare was
observed in the study population.

Discussion

In the past decade, great progress has been made in the systemic
treatment of uHCC with targeted agents and ICIs. The present
study evaluated the efficacy of conversion therapy with
lenvatinib combined with TACE and PD-1 antibodies by
interpreting real-world data. This combination therapy achieved
a satisfactory tumour response and decent conversion rate.
Survival benefits from conversion therapy may provide evidence
to develop the optimal management for patients with advanced
HCC.

Dual combination therapies have shown promising prognostic
benefits for uHCC. In a retrospective analysis, lenvatinib and
TACE significantly improved clinical outcomes over TACE
monotherapy, reaching a DCR of 93.3 per cent, and an ORR of
68.3 per cent?. Similarly, the lenvatinib plus ICI regimen was
reported to extend the median progression-free survival (PFS) of
patients with uHCC to 9.3 months®. In May 2020, atezolizumab
plus bevacizumab was approved by the US Food and Drug
Administration as the first-line therapy for uHCC?*?*. All these
studies hinted at the synergistic effect among local treatment,
immunotherapy, and targeted therapy. Herein, we compared
the treatment outcomes between triple combination therapy
and TACE plus lenvatinib therapy. Significantly higher response

rates were found in the t-CT cohort than in the d-CT cohort.
Moreover, patients treated with t-CT achieved a longer EFS and
0S, although the log rank test did not endorse a significant
difference. The forest plot revealed that receiving the t-CT
regimen instead of d-CT might provide a positive impact on
prolonged EFS in different subgroups. These results all highlight
the promising anti-tumour effect of the t-CT combination
therapy.

ORR is pivotal for the conversion surgery. Recently, He et al.
reported a superior prognosis with the combination of
lenvatinib, toripalimab, and the hepatic arterial infusion
chemotherapy (HAIC), compared with lenvatinib monotherapy,
presenting with an ORR of 67.6 per cent according to mRECIST
criteria and a median PFS of 11.1 months®. In the present study,
the patients who received t-CT treatment achieved an ORR of
76.7 per cent, which seemed higher than in previous studies
investigating combination therapies for uHCC?*?>?° The
speculated reason for this difference was individual variations
between different studies, as well as a short interval between
treatment initiation to conversion hepatectomy.

Whether tumour burden could predict tumour responses in
patients with uHCC was further explored. Patients who received
TACE plus lenvatinib had similar treatment responses in
whatever stage based on up-to-11 or 7-11 or 5-7 criteria. For
t-CT, patients with low tumour burden were prone to achieve PR
or CR according to the 7-11 and 5-7/ criteria. This provides
indicative guidance to select beneficial therapeutic strategies.

For patients who are initially diagnosed with uHCC, how to
maximally convert the tumour stage to a status appropriate for
liver resection is of top priority. Most patients in our study
cohort had macrovascular invasion disease, which is not
considered a surgical indication by the CNLC or BCLC
guidelines”~?°. Nonetheless, surgical treatment was made
possible by conversion therapy, and survival rates in the
conversion surgery cohort and the upfront surgery cohort were
compared. The median DFS in the upfront surgery cohort was
5.4 months, approximately at the same level as reported in a
previous study''. The DFS rates in the neoadjuvant t-CT cohort
at 6 and 12 months were 73.3 per cent and 57.0 per cent
respectively, while the 1-year OS rate in the conversion surgery
cohort was 92.9 per cent. The great benefits in survival observed
after conversion surgery suggest that downstaging of HCC by
conversion therapy should be undertaken as a routine for
patients at CNLC stage Illa.
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Studies on neoadjuvant therapies for locally advanced HCC
demonstrated good feasibility and efficacy of liver resection
following downstaging or conversion treatment®®. Previously
reported DFS rates in patients with portal vein tumour
thrombus was 56.9 per cent at 6 months and 33.0 per cent at
12 months after neoadjuvant radiotherapy followed by curative
resection’?, which was inferior to the present triple combination
regimen. In the 2021 American Society of Clinical Oncology
conference, a single-arm, phase II ongoing randomized clinical
trial reported that eight out of 32 patients with uHCC receiving
toripalimab combined with lenvatinib plus HAIC met the criteria
for downstaging resection. The ORR achieved 66.7 per cent in
the whole cohort. Recently, a retrospective analysis based on
the pembrolizumab-lenvatinib-TACE combination regimen
revealed a conversion rate of 25.7 per cent and an ORR of 47.1
per cent among 70 patients, despite the limited reliability
brought on by the retrospective design and long-time span. It
was reported in another study on tyrosine kinase inhibitors plus
anti-PD-1 antibodies reported that 15.9 per cent of patients with
uHCC underwent RO resection 3.2 months (range 2.4-8.3
months) after the initiation of conversion therapy'’. Notably, 50
per cent of patients (15 of 30) received RO resection after t-CT
treatment in the present study. To our knowledge, this
conversion rate is the highest among the exploratory studies on
combination therapy, which may be attributed to the active
surgery-oriented treatment intention. Furthermore, the
preferable DFS and short conversion process in this study
suggest that once patient response to the t-CT regimen is
sufficient to perform radical surgery safely, and drug-induced
AEs are well tolerated, conversion liver resection should be
considered. No significant difference was observed between the
two treatment cohorts in terms of AEs, indicating satisfactory
safety profiles of triple combination therapy. Of note, one
specific case of haemangioma was detected in the t-CT
population. ALT/AST elevation was the most common grade 3
AE, which was probably caused by liver injury from TACE. TACE
is generally contraindicated when there is a tumour thrombosis
in main trunk or first branch of portal vein. Recent studies
increasingly focused on the TACE and combination therapy in
unresectable patients with Vp III and Vp IV®'. Even for those
with tumour thrombosis in main trunk or first branch of portal
vein, the treatment was well tolerated. In the present study,
tolerable ALT/AST flare was observed during the treatment.
Moreover, patients who underwent conversion surgery shared
good liver function of Child-Pugh grade A. These results
indicated the feasibility of both t-CT and d-CT in patients with
portal vein tumour thrombus.

The present study had several limitations. First, it was an
observational analysis which inevitably suffered from selection
bias. A more reliable and rigorous randomized clinical trial is
required to confirm this effect. Second, the data came from a
single institution. Independent external validation cohorts
should be included in the future. Third, expansions in sample
size and the follow-up duration are needed. Fourth, further
analysis of the biomarkers to predict treatment responses and/
or to determine whether a patient is suitable for conversion
surgery is necessary. Finally, the patients in the data sets were
predominantly HBV infected, impairing the representativeness
for an extensive uHCC population.

In conclusion, first-line conversion therapy with toripalimab
combined with lenvatinib plus TACE resulted in promising
treatment responses and conversion rate for patients who
were initially uHCC. As an effective strategy for tumour

downstaging, the t-CT regimen is recommended for patients
with macrovascular invasion disease to achieve a curative
opportunity.
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