Open access Original research

Lenvatinib plus anti-PD-1 antibodies as
conversion therapy for patients with
unresectable intermediate-advanced
hepatocellular carcinoma: a single-arm,

s
*°" Journal for
... ImmunoTherapy of Cancer

To cite: Zhang W, Tong S, Hu B,
et al. Lenvatinib plus anti-
PD-1 antibodies as conversion
therapy for patients with
unresectable intermediate-
advanced hepatocellular
carcinoma: a single-arm,

phase Il trial. Journal for
ImmunoTherapy of Cancer
2023;11:¢007366. doi:10.1136/
jitc-2023-007366

» Additional supplemental

material is published online only.

To view, please visit the journal
online (http://dx.doi.org/10.
1136/jitc-2023-007366).

WZ, ST and BH contributed
equally.

WZ, ST and BH are joint first
authors.

Accepted 08 August 2023

| '.) Check for updates

© Author(s) (or their
employer(s)) 2023. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.

For numbered affiliations see
end of article.

Correspondence to
Dr Shichun Lu;
lusc_301@163.com

phase II trial

Wenwen Zhang,"*® Shuang Tong,* Bingyang Hu,"?® Tao Wan,'??

Haowen Tang,"?® Feilong Zhao, Tianyu Jiao,?*® Junfeng Li,>*® Ze Zhang @ ,

2,35

Jinping Cai,* Huiyi Ye,® Zhanbo Wang,” Shiging Chen,4 Yafei Wang,2’3’5
Xuerui Li,>** Fangzhou Wang,**®° Junning Cao,? Lantian Tian,® Xiaochen Zhao,*

Mingyi Chen,"*® Hongguang Wang,'® Shouwang Cai,"?*® Minggen Hu,

Yuezong Bai,"" Shichun Lu @ 123

ABSTRACT

Background Over 70% of the patients with hepatocellular
carcinoma (HCC) are diagnosed at an advanced stage
and lose the opportunity for radical surgery. Combination
therapy of tyrosine kinase inhibitors (TKIs) and anti-
programmed cell death protein-1 (PD-1) antibodies has
achieved a high tumor response rate in both the first-line
and second-line treatment of advanced HCC. However,
few studies have prospectively evaluated whether TKls
plus anti-PD-1 antibodies could convert unresectable
intermediate-advanced HCC into resectable disease.
Methods This single-arm, phase Il study enrolled
systemic therapy-naive adult patients with unresectable
Barcelona Clinic Liver Cancer stage B or C HCC. Patients
received oral lenvatinib one time per day plus intravenous
anti-PD-1 agents every 3 weeks (one cycle). Tumor
response and resectability were evaluated before the
fourth cycle, then every two cycles. The primary endpoint
was conversion success rate by investigator assessment.
Secondary endpoints included objective response rate
(ORR) by independent imaging review (lIR) assessment
per modified RECIST (mRECIST) and Response Evaluation
Criteria in Solid Tumors, V.1.1 (RECIST 1.1), progression-
free survival (PFS) and 12-month recurrence-free survival
(RFS) rate by IIR per mRECIST, RO resection rate, overall
survival (0S), and safety. Biomarkers were assessed as
exploratory objectives.

Results Of the 56 eligible patients enrolled, 53 (94.6%)
had macrovascular invasion, and 16 (28.6%) had
extrahepatic metastasis. The median follow-up was 23.5
months. The primary endpoint showed a conversion
success rate of 55.4% (31/56). ORR was 53.6% per
mRECIST and 44.6% per RECIST 1.1. Median PFS was
8.9 months, and median 0S was 23.9 months. Among
the 31 successful conversion patients, 21 underwent
surgery with an RO resection rate of 85.7%, a pathological
complete response rate of 38.1%, and a 12-month RFS
rate of 47.6%. Grade >3 treatment-related adverse events
were observed in 42.9% of patients. Tumor immune

1,2,3

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Most patients with hepatocellular carcinoma (HCC)
are diagnosed at an advanced stage, making rad-
ical surgery impossible. Combining tyrosine kinase
inhibitors and anti-programmed cell death protein-1
(PD-1 antibodies has shown promise in treating
advanced HCC, but the effectiveness of this com-
bination in converting unresectable intermediate-
advanced HCC into resectable disease is uncertain
due to limited research.

WHAT THIS STUDY ADDS

= This phase Il clinical trial demonstrated that com-
bining lenvatinib with anti-PD-1 antibodies is a
safe and effective conversion therapy regimen for
unresectable HCC, and the patients with a higher
percentage of CD8* T cells respond better to this
regimen.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Conversion therapy with lenvatinib plus PD-1 inhib-
itors represents a promising treatment option for
unresectable HCC. Further clinical trials are neces-
sary to validate these findings and may leverage the
knowledge generated by this study.

microenvironment analysis of pretreatment samples
displayed significant enrichment of CD8" T cells (p=0.03)
in responders versus non-responders.

Conclusion Lenvatinib plus anti-PD-1 antibodies
demonstrate promising efficacy and tolerable safety as
conversion therapy in unresectable HCC. Pre-existing CD8*
cells are identified as a promising biomarker for response
to this regimen.

Trial registration number Chinese Clinical Trial Registry,
ChiCTR1900023914.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is a major cause of
cancerrelated deaths worldwide.! Surgical treatment
is the optimal treatment strategy for long-term survival,
with a 5-year survival rate of 50-70% in patients with early-
stage HCC.?? Unfortunately, most patients with HCC are
diagnosed at intermediate to advanced stages and are not
candidates for surgical resection; hence systemic therapy
remains the mainstay of care. Despite significant improve-
ments in systemic therapy with the advent of novel drugs,
the prognosis for patients with advanced or unresectable
HCC remains grim.”

Conversion therapy refers to the application of inter-
ventions, such as locoregional or systemic treatment, that
allow patients with initially unresectable malignancies to
be amenable to curative-intent resection.” Locoregional
therapy primarily includes transarterial chemoemboli-
zation, hepatic artery infusion chemotherapy, selective
internal radiotherapy, and external beam radiotherapy,
which is usually appropriate for patients without extrahe-
patic metastases to improve the feasibility of liver resec-
tion. The conversion success rate of these locoregional
therapy approaches in locally advanced HCC ranges
mainly between 5% and 30%.” Historically, systemic treat-
ments for advanced HCC have been linked to compar-
atively limited objective response rates (ORRs), such as
sorafenib, a Food and Drug Administration-approved
first-line systemic drug with an ORR of approximately
10%.° Few patients with advanced HCC have undergone
curative surgery following systemic therapies, resulting in
the unappreciation of systemic treatment in the conver-
sion therapy setting. :

Excitingly, systemic treatments for advanced HCC have
evolved quickly in recent years. Novel systemic treatments,
particularly antiangiogenic=-agents combined with anti-
programmed cell death protein-1/ligand-1 (anti-PD-1/
L1) antibodies, present encouraging ORRs, such as
lenvatinib+nivolumab with an ORR of 54.2%,7 lenvati-
nib+pembrolizumab with an ORR of 36.0%, and beva-
cizumab+atezolizumab with an ORR of 30.0%,"® which
makes it necessary to reassess the value of systemic therapy
in the conversion therapy setting. Additionally, the latest
data from the phase 3 LEAP-002 trial (NCT03713593)
demonstrated that lenvatinib combined with pembroli-
zumab provides a survival advantage (median progression-
free survival (PFS) 8.2 vs 8.0 months; median overall
survival (OS) 21.1 vs 19.0 months) over lenvatinib plus
placebo for patients with advanced HCC, although the
differences are not significant.'’ Thus, even if patients
do not successfully convert following lenvatinib plus anti-
PD-1 therapy, they can still opt for a standard second-line
regimen with almost no loss in terms of survival benefit.
However, few studies have systematically evaluated lenva-
tinib plus PD-1 blockade in the conversion therapy setting
for unresectable intermediate-advanced HCC.

Here, we aimed to prospectively assess the effi-
cacy and safety of lenvatinib plus PD-1 inhibitors as
conversion therapy in patients with unresectable

intermediate-advanced HCC as well as the potential
survival benefit of patients undergoing curative surgery
following successful conversion treatment.

METHODS

Patients

Patients were recruited from July 1, 2019, to February
28, 2021. The primary inclusion criteria were as follows:
(1) histologically or cytologically confirmed HCC or clin-
ically diagnosed HCC per the criteria of the American
Association for the Study of Liver Diseases; (2) unresect-
able stage B or C based on the Barcelona Clinic Liver
Cancer (BCLC) staging system due to one or more of the
following factors: main portal vein or inferior vena cava
invasion, extrahepatic metastasis, inadequate surgical
margin, insufficient remnant liver volume after resection
(<45% for patients with chronic liver disease and <35%
for those without), or inability to reconstruct vascular
structure; (3) not amenable to local-regional therapy, or
disease progression after surgery and/or local-regional
therapy; (4) at least one measurable target lesion based
on investigator assessment using Response Evaluation
Criteria in Solid Tumors, V.1.1 (RECIST 1.1); (5) age
of 18-75 years; (6) Child-Pugh class A or B; (7) Eastern
Cooperative Oncology Group performance status of 0 or
1; and (8) no prior systemic therapy, including but not
limited to immunotherapy and targeted therapy with
tyrosine kinase inhibitors (TKIs). The complete eligibility
criteria are listed in the study protocol (online supple-
mental appendix 1, pp 34-39).

The trial complied with the principles of Good Clin-
ical Practice and the Declaration of Helsinki and was
registered as a prospective, non-randomized, single-
institution phase II trial in the Chinese Clinical Trial \]
[POIUYTRDESAWq/ egistry.

Study design

The study consisted of three major phases: (1) conver-
sion therapy, (2) surgical resection, and (3) postoperative
management. The CONSORT (Consolidated Stan-
dards of Reporting Trials) diagram and study design are
depicted in figure 1.

All eligible patients received lenvatinib (12mg/day for
bodyweight >60kg or 8 mg/day for bodyweight <60kg)
orally one time per day and a PD-1 inhibitor intrave-
nously on day 1 of a 21-day treatment cycle. Resectability
was assessed by the investigator every 6—8 weeks (the first
assessment before the fourth cycle). If the resectability
criteria were fulfilled within 48 weeks, the conversion
was considered successful. The patients who converted
successfully and underwent curative-intent surgery were
given adjuvant therapy based on postoperative pathology.
Follow-up visits occurred 4 weeks after surgery, then every
12 weeks.

The study procedure and the criteria for successful
conversion were described in detail in the online supple-
mental methods.
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Figure 1 CONSORT (Consolidated Standards of Reporting Trials) diagram and study design. AE, adverse event; BCLC,
Barcelona Clinic Liver Cancer; CBC, complete blood count; ECOG, Eastern Cooperative Oncology Group; HCC, hepatocellular
carcinoma; NE, not estimable; ORR, objective response rate; OS, overall survival; pCR, pathological complete response (no
viable tumor cells in the resection specimens, including completely resected primary tumors, tumor thrombosis, and lymph
nodes); PD-1, programmed cell death protein-1; PFS, progression-free survival; PS, performance status; pNR, pathological
non-response (> 50% viable tumor cells in the primary tumor or appearance of new lesions); pPR, pathological partial response

(<50% viable tumor cells in the primary tumor).

Endpoints

The primary endpointwas conversion success rate assessed
per the criteria for successful conversion. Secondary
endpoints included ORR, PFS (time from the onset of
conversion therapy to progression, recurrence, or death),
and 12-month recurrence-free survival (RFS, time from
the curative-intent surgery to recurrence or death) rate
estimated by independent imaging review (IIR) per HCC-
specific modified RECIST (mRECIST), ORR by IIR per
RECIST 1.1, RO resection rate, OS (time from the onset
of conversion therapy to death), and safety. Biomarker

analyses for predicting the response to conversion therapy
were considered exploratory endpoints.

Clinical and radiographic assessment, safety evalua-
tion, and multiplex immunofluorescence (mlIF) were
described in the online supplemental methods.

Statistical analyses

A total of 48 patients would provide 80% power to
detect a conversion success rate of 45% with a one-sided
alpha of 0.05 under the null hypothesis that the conver-
sion success rate of the locoregional therapy is 22%. ° !
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Data were expressed as median values (minimum-max-
imum or 95% interval) or as numbers (%). Continuous
variables were compared using the Student’s t-test or
non-parametric Wilcoxon signed-rank test. Categorical
variables were compared by the % test or Fisher’s exact
test. Univariate and multivariate Cox regression analyses
were applied to analyze the correlations between risk
factors and survival. Survival plots were prepared using
the Kaplan-Meier method. All analyses were conducted
using SPSS V.23 (SPSS Statistics V.23, IBM, Armonk, New
York, USA). A two-tailed p<0.05 was considered statisti-
cally different.

RESULTS

Demographic characteristics of the study population

A total of 124 patients were registered for screening.
After excluding 68 patients who did not meet the eligi-
bility criteria, 56 were enrolled (figure 1), and their clini-
copathological data were collected (online supplemental
table 1). Baseline demographic and disease characteris-
tics are detailed in table 1. The median age was 54.5 years
(range, 28-73 years), and most were men (n=50, 89.3%),
had Child-Pugh A (n=55, 98.2%), were at BCLC stage C
(n=54, 94.6%), and had macrovascular invasion (n=53,
94.6%). There were 16 (28.6%) patients with extrahepatic
metastasis. The etiology of HCC included hepatitis B virus
(HBV) (n=49, 87.5%) and hepatitis C virus (HCV) (n=5,
8.9%), and 35 (62.5%) patients had an alpha-fetoprotein
(AFP) level 2400ng/mL.

Treatment

Four conversion therapy drug regimens were employed,
including lenvatinib+sintilimab (n=42), lenvatinib+pem-
brolizumab (n=8), lenvatinib+toripalimab (n=4), and
lenvatinib+tislelizumab (n=2). Patients who achieved
conversion success were then treated with surgery or
other treatments per the patient’s wishes. For patients
undergoing resection after conversion success, those with
a pathological complete response (pCR; no viable tumor
cells in the resection specimens) and pathological partial
response (pPR; <50% viable tumor cells in the primary
tumor) were initiated with the PD-1 inhibitor mono-
therapy for 26 months and conversion therapy regimen
for 6-12 months, respectively. Patients with a patho-
logical non-response (pNR; >50% viable tumor cells in
the primary tumor or appearance of new lesions) were
treated with the regimes recommended by a multidisci-
plinary team per the results of the pathological examina-
tion and/or genetic testing.

Response and conversion to resection

The efficacy of combination therapy was evaluated by
investigators and IIR per mRECIST and RECIST 1.1
before the fourth cycle and then every two to three cycles,
as presented in online supplemental table 2. One patient
died, and one was lost to follow-up before the first evalua-
tion. Three patients could not be evaluated by mRECIST

Table 1
HCC

Baseline clinical characteristics of 56 patients with

Lenvatinib plus

Clinical characteristics PD-1 inhibitors

Age, years 54.5 (28-73)
>60 years 17 (29.3)
Sex
Male 50 (89.3)
Female 6 (10.7)
Eastern Cooperative Oncology Group performance status
0 52 (92.9)
1 4(7.1)
Child-Pugh score
A 55 (98.2)
B 1(1.8)
Barcelona Clinic Liver Cancer staging
B 2 (3.6)
C 54 (96.4)
China Liver Cancer staging
Ilb 2 (3.6)
llla 38 (67.9)
b 16 (28.6)
Alpha-fetoprotein concentration >400ng/mL* 35 (62.5)
Presence of macrovascular invasion, 54 (96.4)
extrahepatic metastasis, or both
Macrovascular invasion 53 (94.6)
Portal vein tumor thrombus 47 (83.9)
Metastasis 16 (28.6)
Lymph node 13 (28.2)
Lung 3(5.4)
Hepatitis B virus infectiont 49 (87.5)
Hepatitis C virus infectiont 5 (8.9%)
Alcohol consumption§ 22 (39.3)
Smoke status 30 (53.6)
Prior local therapy for hepatocellular carcinoma 3 (5.4)

Data presented as median (minimum-maximum) or no. (%).

*There was one patient with missing alpha-fetoprotein concentration
level (P045).

TTwo patients with missing hepatitis B virus infection status (PO03 and
P045).

FThree patients with missing hepatitis C virus infection status (P003,
P033, and P039).

§One patient with missing alcohol consumption (P051).

{Two patients with missing smoke status (P039 and P51).

HCC, hepatocellular carcinoma; PD-1, programmed cell death
protein-1.

due to no blood flow signals detected by imaging during
the treatment. The following results for tumor assess-
ments were based on IIR per mRECIST except for
ORR per mRECIST and RECIST 1.1. ORR was 53.6%
(30/56) per mRECIST and 44.6% (25/56) per RECIST
1.1 (figure 2A,B). The median duration of response was
17.1 months (95% CI 11.4 to 20.0) (figure 2C). In the 51
patients who completed clinical evaluation per mRECIST,
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31 patients, including 4 with complete response, 21
with partial response, and 6 with stable disease, met
the successful conversion criteria, yielding a conversion
success rate of 55.4% (31/56).

Surgical resection of tumors

Among the 31 conversion success patients, 10 refused
surgery, and 21 received surgical intervention. The periop-
erative information is shown in online supplemental table
3. The median interval between initiation of conversion
therapy and surgery was 109 days (range, 77-219 days),
and the median interval between lenvatinib withdrawal
and surgery was 5days (range, 2-7days). Four patients
(19.4%) experienced post-hepatectomy liver failure
grade A. Three patients (14.3%) developed postoperative
complications, with one grade I and two grade III. Of the
21 patients, 18 achieved RO resection, and three under-
went R resection. Pathological evaluation revealed eight
with a pCR, nine with a pPR, and four with a pNR.

Survival

As of July 16, 2022, the median follow-up time was 23.5
months (95%CI 22.3 to 32.5). For 56 patients who
received conversion therapy, the median PFS was 8.9
months (95% CI 6.9 to 15.4), with a 12-month PFS rate
of 46.2% (95% CI 25.7% to 66.7%); and median OS
was 23.9 months (95% CI 15.7 to not reached (NR))
with a 12-month OS rate of 72.8% (95% CI 61.9% to
85.5%) (figure 3A,B). The conversion success group had

significantly longer PFS (median PFS, 15.1 vs 4.5 months,
p=0.004) and OS (median OS, 36.0 vs 14.9 months,
p=0.004) than the conversion failure group (figure 3A,B).
Cox regression analyses identified successful conversion
as an independent prognostic factor for favorable PFS
(HR 0.29, 95%CI 0.15 to 0.57, p<0.001) and OS (HR
0.31,95% CI 0.15 to 0.66, p=0.002) (online supplemental
table 4). High baseline AFP level and multiple foci were
identified as independent prognostic factors for poor
PFS but not OS. Incidentally, we compared the benefit
of surgery with other treatments after successful conver-
sion despite the small sample size. Although there was
no significant difference in the survival advantages of
surgery versus other therapies, the long-term benefit may
be higher for patients who experienced resection (online
supplemental figure 1).

Postoperative recurrence and survival

The median postoperative follow-up for the 21 conver-
sion resection patients was 22.1 months (95% CI 19.0
to NR). Median RFS was 11.6 months (95% CI 4.3 to
NR), with a 12-month RFS rate of 47.6% (95% CI 30.4
to 74.6) (online supplemental figure 2). Median post-
operative OS was 31.4 months (95% CI 12.6 to NR). As
expected, achieving RO resection had a significant impact
on prolonging RFS (median RFS, 14.7 vs 1.6 months,
p<0.001) and postoperative OS (median postoperative
OS, 31.4 vs 3.6 months, p<0.001) compared with Rl
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resection (online supplemental figure 3C,D). Addi-
tionally, patients with postconversion AFP >400ng/mL
had significantly shorter RFS (median RFS, 1.6 vs 12.4
months, p=0.001) and postoperative OS (median postop-
erative OS, 8.7 vs 31.4 months, p<0.001) than those with
AFP<400ng/mL (online supplemental figure 3A,B).

Toxicity events

Details of treatmentrelated adverse events (TRAEs)
during conversion and adjuvant therapy are summarized
in (online supplemental table 5). Overall, 50 patients
(89.3%) experienced TRAEs, and 24 (42.9%) developed
grade 3 to 5 TRAEs. The most common grade 3 TRAEs
were hypertension (10.7%, n=6) and periodontal disease
(10.7%, n=6). Immune-related myocarditis was the only
grade 4 TRAE. Two patients who experienced grade
5 adverse events died (patient #025 and patient #051).
Patient #025 did not meet the criteria for successful
conversion, but opted for resection. On postoperative
day 63 during adjuvant therapy, the patient developed
wheezing and was admitted to the local hospital, followed
by respiratory failure, and eventually died of multiple
organ failure on postoperative day 112. Owing to the
COVID-19 pandemic quarantine, this patient presented
with discomfort and could not come to our hospital for
examination and treatment. Therefore, we cannot rule
out the possibility of TRAEs as a cause of death. Patient
#051 died before the first imaging evaluation. Only
one treatment cycle was administered, during which no
TRAE was observed that led to treatment interruption or
discontinuation. But this patient discontinued treatment
for personal reasons and died 2months later. The cause
of death was unknown and might be related to the study
treatment.

Correlation of the fractions of tumor-infiltrating immune cells
with the efficacy of conversion therapy

Tumor immune microenvironment analysis was
performed using mIF on pretreatment tumor samples
from 20 patients. The response group presented a signifi-
cantly high percentage of CD8" T cells (p=0.03) versus
the non-response group (figure 4A). No significant
differences were observed between the two groups for M1
macrophages, M2 macrophages, CD56"™ natural killer
(NK) cells, and CD56"" NK cells (figure 4A). Represen-
tative mIF images of tumor-infiltrating immune cells were

displayed in figure 4B.

DISCUSSION
This phase II study demonstrated that the combina-
tion of lenvatinib and PD-1 blockade was well tolerated
and effective in converting patients with unresectable
intermediate-advanced HCC to become resectable. Pre-
existing CD8" T cells in the tumor were identified as a
promising biomarker for responding to this regimen.
Conversion therapy offers the potential for tumor-free
survival and increased OS for patients with advanced

cancer. However, it is a relatively nascent field with
ongoing debates concerning its target population, treat-
ment scheme, and postoperative management. Despite
preliminary studies into HCC conversion therapy, the
lack of high-grade evidence and generally accepted stan-
dard therapy limit its widespread application. Our prin-
ciple was to select a therapeutic regimen with the highest
ORR to achieve optimal chances of downstaging or down-
sizing HCC and conversion to resection. Among systemic
treatment regimens, lenvatinib plus PD-1 inhibitor is asso-
ciated with the highest ORR (36.0-54.2%) by far, along
with a low progressive disease rate,” ' '* and has been
evaluated in several studies with conversion success rates
between 15.9% and 30.8%."*"” While these data provide
evidence that this strategy can be effective, the limitations
of the small sample size or retrospective nature temper the
conclusions drawn from those studies. We thus designed a
prospective phase II study to assess the conversion success
rate of lenvatinib plus PD-1 inhibitors in 56 patients with
unresectable intermediate-advanced HCC and prespeci-
fied the criteria for unresectable HCC and resection.

Here, ORR by lenvatinib plus anti-PD-1 therapy was
53.6% (30/56) per mRECIST and 44.6% (25/56) per
RECIST 1.1, higher than 40.8% per mRECIST and 26.1%
per RECIST 1.1 reported in the LEAP-002 trial, poten-
tially due to the different proportions of HBV-associated
HCC. Most patients in our study suffered from HBV-
related HCC (87.5%), whereas only 48.6% of participants
in the LEAP-002 trial had HBV-associated HCC."" Lenva-
tinib has been reported to have greater activity in HBV-
related HCC.'® Moreover, a recent meta-analysis revealed
that patients with HBV-related or HCV-related HCC bene-
fited more from checkpoint inhibition than those with
non-viral HCC."

In this study, the conversion success rate was 55.4%
(31/56), and the conversion resection rate was 37.5%
(21/56), with an R0O-resection rate of 32.1% (18/56) and
apCRrate of 14.3% (8/56) in the intention-to-treat popu-
lation. These results were promising, which were better
than the data from a retrospective study regarding TKI
plus anti-PD-1 therapy in a similar population, where a
conversion success rate of 19.1%, an actual surgery rate of
15.9%, an RO resection rate of 15.9%, and a pCR rate of
9.5% were reported.'” This could potentially be explained
by the difference in the criteria for surgical resection. Our
results also outperformed the conversion success rate of
30.8% (8/26) presented at the 2022 American Society of
Clinical Oncology (ASCO) annual meeting, emanating
from a phase II study exploring sintilimab plus lenva-
tinib as conversion therapy.'® This study consisted of 26
patients with unresectable intermediate-advanced HCC,
none of whom had extrahepatic metastasis. In contrast,
our study included 16 patients with extrahepatic metas-
tasis. Despite their challenging condition, their conver-
sion success rate and postoperative outcomes paralleled
those patients without extrahepatic metastasis (online
supplemental figure 4), indicating the potential for
conversion therapy even in this more complex patient
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Figure 4 Association between immune cell infiltration and response to lenvatinib plus PD-1 inhibitors in 20 patlents with
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for CD8* T cells, M1 macrophages, M2 macrophages, CD56%™ NK cells, and CD56""" NK cells. (B) The representative
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subset. Notably, our conversion success rate and conver-
sion resection rate obtained by systemic treatment alone
are comparable to the recently reported results of local
therapy plus systemic therapy.20 2 Nevertheless, the addi-
tion of local therapy inevitably increases cost, trauma,
and side effects and complicates the evaluation of drug
therapy effectiveness.

The timing of surgery, the interval between lenvatinib
withdrawal and surgery, and the postoperative treatment
protocol were determined based on the literature and
our previous work.? 10222 1y comparison with previous

studies,9 the survival benefit from this conversion regimen
in the whole cohort was desirable, with a 12-month PFS
rate of 46.2% (95% CI 25.7% to 66.7%) and a 12-month
OS rate of 72.8% (95% CI 61.9% to 85.5%). The patients
undergoing conversion resection showed encouraging
outcomes with a median RFS of 11.6 months and a
median postoperative OS of 31.4 months. However, for
patient #025 who underwent surgery but did not convert
successfully, even if RO resection was achieved, the prog-
nosis was poor, with a postoperative OS of 3.7months.
Together, these data demonstrate the effectiveness of
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this conversion regimen and the crucial role of successful
conversion for surgical benefit.

It should be mentioned that patient #015, who met the
criteria for surgical resection at 75 weeks and was assigned
to the conversion failure group, obtained a good postop-
erative prognosis with an ongoing RFS of 8.3 months and
an OS of 27.3 months. This finding might suggest that
even if the conversion is unsuccessful within 48 weeks,
patients can continue with the regimen as long as they
do not progress and still have the possibility to undergo
radical resection. Notably, a significantly poor RFS and
postoperative OS were observed in the patients with high
post-conversion AFP versus those with low AFP, suggesting
that AFP levels might guide the timing of surgery
following successful conversion. Patients with high AFP
could consider extending conversion therapy duration to
reduce AFP levels, thereby potentially improving postop-
erative survival.

The conversion regimen used in this trial was generally
well-tolerated, and adverse events were manageable, with
no new or unexpected toxic effects noted. Both the rate
of any grade and grade 3 or higher toxicity were lower
than that of the LEAP-002 trial (any grade, 89.3% vs
96.5%; grade>3, 42.9% vs 62.5%), possibly due to the rela-
tively young age of our patients (median age, 54.5 vs 66.0
years).'” Severe postoperative complications (Clavien-
Dindo grade 3-5) occurred in two patients (9.5%), an
incidence comparable to the previously reported 7.1%.%*

To gain better insight into drivers of response or
resistance and identify possible biomarkers predictive
of response to lenvatinib plus anti-PD-1 antibodies, we
performed multiplex immunohistochemistry on pretreat-
ment tumor samples. CD8" T cells were significantly
more abundant in the responding tumors, aligning with
previous studies suggesting that the presence of these
cells is necessary for anti-PD-1/L1 therapy to be effective
and could serve as an indicator of the antitumor immune
response across multiple tumor types.”?’

There are some limitations to this study. First, successful
conversion is a somewhat subjective endpoint. Although
the criteria for successful conversion are clearly defined
with reference to Chinese expert consensus on conversion
therapy for HCC,” these definitions and related deci-
sions are biased by Chinese institutional practices and
may not be representative of institutional practices in
other countries. Nevertheless, this study illustrates the
possible outcomes of combining systemic therapy and
surgery. Given the single-arm study design, it is unclear
whether surgery brings additional benefits to the patients
who underwent successful conversion, but the rate of
long-term tumor-free survival is an undisputable result
that infrequently happens with systemic therapy alone. A
multicenter, large-sample, multiarm, prospective study is
warranted for selecting post-conversion success treatment
strategies.

In conclusion, this is the first prospective study demon-
strating that lenvatinib combined with PD-1 inhibitors is
a safe and effective conversion therapy for patients with

unresectable intermediate-advanced HCC. Tumors with a
higher percentage of CD8" T cells might respond better
to this regimen. These findings provide some references
for optimizing the management of patients with HCC.
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