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Background: The majority of patients with hepatocellular carcinoma (HCC) are diagnosed
at an advanced stage that excludes them from potentially curative surgical treatment.
Lenvatinib is associated with a high objective response rate (ORR) (40.6%) in advanced
HCC, indicating the potential for tumor downstaging and conversion to surgical intervention.
We report the case of a patient with recurrent, advanced HCC who achieved a partial
response and downstaging following third-line treatment with lenvatinib but missed the
opportunity for conversion hepatectomy.

Case Presentation: A male Chinese patient aged 42 years presented with an obstructive
liver lesion, revealed by CT imaging to be a single tumor in segments V and VIII of the liver,
without macrovascular invasion. The patient had chronic hepatitis B infection, Barcelona
Clinic Liver Cancer (BCLC) Stage A, normal liver function (Child-Pugh Score 5 and Grade
A) and AFP level 4.45 ng/mL. The patient underwent a successful hepatectomy but experi-
enced recurrence 14 months later. The recurrent tumor was detected at an early stage and the
patient underwent successful radiofrequency ablation and transarterial chemoembolization.
After a further 11 months, the patient experienced a second relapse characterized by multiple
disseminated metastases in the left and right lobes of the liver and possible macrovascular
invasion, equal to BCLC Stage B/C. The patient received lenvatinib and achieved a partial
response with complete disappearance of a number of lesions, recovering to BCLC Stage A
and becoming eligible for liver transplantation. However, the patient refused surgery and
after 4 months experienced progressive disease.

Conclusion: Our case suggests that radical treatment, such as conversion hepatectomy or
liver transplantation, should be undertaken quickly following downstaging and within the
expected PFS time associated with lenvatinib. However, further studies are required to
provide additional evidence for this treatment strategy.

Keywords: hepatocellular carcinoma, lenvatinib, conversion hepatectomy, liver
transplantation

Background

Primary liver cancer is the seventh most common cancer and represents the third
highest cause of cancer-related death.! Of the primary liver cancers, hepatocellular
carcinoma (HCC) is the most prevalent, accounting for 75-85% of all cases.' For
patients with HCC, surgery is the only potentially curative treatment option and in
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large retrospective studies has been associated with 5-year
overall survival rates >50%.>® In contrast, patients with
unresectable HCC have 5-year overall survival rates of
approximately 2—11%.” Based on the recommendations
of most international treatment guidelines, only around 5
—10% of patients with HCC are considered suitable for
surgical resection, in many cases because progression
beyond early-stage disease has already occurred by the
time of diagnosis.® Therefore, treatment strategies to
downstage patients with moderate to advanced HCC and
enable them to be considered suitable for surgical resec-
tion or liver transplantation would have the potential to
benefit a large number of patients.

For patients with HCC considered ineligible for surgi-
cal intervention, locoregional and systemic therapy are the
primary recommended treatments.”'! First-line systemic
therapy options for advanced HCC include sorafenib (an
oral inhibitor of vascular endothelial growth factor recep-
tor (VEGFR) 1-3, platelet-derived growth factor receptor
(PDGFR)-B, Raf, Flt-3, and KIT) and lenvatinib (an oral
inhibitor of VEGFR 1-3, fibroblast growth factor receptor
(FGFR) 1-4, PDGFR, RET and KIT).>!' Second-line
options include immunotherapy, regorafenib, cabozantinib
and ramucirumab. The pivotal Phase III trials of sorafenib
and lenvatinib in HCC focused mainly on overall
survival.'»'> However, the Phase III trial of lenvatinib
reported very high objective response rates (ORR;
40.6%; 95% CI, 36.2-45.0)'* and in a Phase I study the
combination of lenvatinib with an immune checkpoint
inhibitor was also associated with high response rates
(36.7%)."*'° These results indicate that a large proportion
of patients receiving lenvatinib-based systemic therapy
will experience a decreased tumor burden and may achieve
tumor downstaging, providing the potential for successful
surgical resection.

Previous case reports have described patients with
unresectable HCC achieving a complete response to com-
bined lenvatinib and immune therapy,'> and downstaging
followed by successful resection following transarterial
chemoembolization (TACE)'” and combined lenvatinib
and immunotherapy.'® However, there are currently no
data indicating the optimal strategy for conversion hepa-
tectomy such as when to initiate surgery after an initial
response to systemic therapy. In this article, we report the
case of a patient with recurrent advanced HCC who
achieved downstaging following third-line treatment with
lenvatinib, but delayed and missed an opportunity for
conversion hepatectomy. Written, informed consent to

publish details and images from this case was obtained
from the patient.

Case Presentation
A male Chinese patient aged 42 years with a height of
193 cm, weight of 95 kg and a history of chronic hepatitis
B infection for >20 years. The patient presented with an
obstructive liver lesion, as assessed by physical examina-
tion, and was admitted to hospital for 2 weeks. Computed
tomography (CT) imaging evaluation identified a single
tumor with diameter approximately 3 cm located in seg-
ments V and VIII of the liver without macrovascular
invasion. The tumor was staged as TNM stage TIbNOMO
Ib, corresponding to Barcelona Clinic Liver Cancer
(BCLC) Stage A. The patient had an Eastern Co-operative
Oncology Group Performance Score (ECOG PS) of 0, no
jaundice of the skin or sclera, and negative abdominal
signs. Laboratory tests revealed that the patient had normal
liver function (Child-Pugh Score 5 and Grade A) and
coagulation, an AFP level 4.45 ng/mL, hepatitis B surface
antigen titer of 1816, HBV DNA level of 3.45x10* [U/mL
and Protein Induced by Vitamin K Absence or Antagonist-
II (PIVKA-II) level 34 mAU/mL. Based on the single liver
lesion, early stage of disease, good liver function and
discussion with the patient, a hepatectomy was performed.
After a successful hepatectomy with a surgical margin
of 1 cm to the tumor, pathological examination revealed
the tumor had a diameter of approximately 3 cm with a
negative surgical margin consisting of moderately differ-
entiated HCC and without tumor thrombus or satellite foci.
After surgery, the patient received one cycle of TACE to
identify residual lesions and confirm successful resection,
and no residual tumor was observed. Post-surgery, the
patient received thymosin to prevent the relapse of HCC,
as well as oral entecavir (500 mg/day) for the management
of hepatitis B. The patient experienced tumor recurrence
14 months after surgery with a single tumor of approxi-
mately 2 cm diameter located between the left and right
hepatic pedicle of the first porta hepatis. The tumor was
close to the portal vein and biliary tract without macro-
vascular involvement. The recurrent tumor was early stage
(T1aNOMO Ia) and based on the Milan criteria the patient
was a potential candidate for liver transplantation.
However, the patient refused to undergo liver transplanta-
tion and underwent a CT-guided microwave ablation pro-
cedure. Post-surgery TACE revealed complete tumor
ablation without residual tumor. The patient continued to
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receive thymosin to prevent HCC recurrence, as well as
oral entecavir for hepatitis B.

After a further 11 months, the patient experienced a
second recurrence characterized by multiple disseminated
metastases in the left and right lobes of the liver and
possible macrovascular invasion. No distant metastasis
was identified and the patient had an ECOG PS of 0
with Child Pugh Stage 5 and Grade A. However, the
tumor stage of the patient was relatively advanced beyond
transplantation criteria (BCLC Stage B/C) (Figure 1A).

Based on guideline recommendations, the patient was
advised to initiate systemic therapy.”'' Genetic testing
indicated a low tumor mutation burden and immunohisto-
chemical analysis was negative for programmed cell death
ligand 1 (PD-L1) expression. A microsatellite stability test
found no variation for MLH1, MSH2, MSH6, and PMS2,
which indicated a low probability of benefit from immune
therapy and this was communicated to the patient. The
initiated treatment with lenvatinib

patient therefore

(Lenvima®,

Eisai Co., Japan) 12 mg once daily and

Figure | Representative magnetic resonance imaging data in the late arterial phase showing the clinical course of the patient. (A) Before systemic therapy the patient had
BCLC Stage B/C HCC characterized by multiple disseminated metastases in the left and right lobes of the liver and possible macrovascular invasion (indicated by red
arrows); (B) after 2 months of lenvatinib treatment the patient achieved a partial remission (mRECIST criteria); (C) after one month of glucocorticoid therapy and switching
from lenvatinib to apatinib the patient experienced progressive disease as evaluated by imaging examination (recurrent disease indicated by red arrows); (D) after switching
back to lenvatinib the patient achieved a partial response, with tumor stage recovered to BCLC Stage A.
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achieved a partial remission (mRECIST criteria) by ima-
ging evaluation after 3 months of treatment (Figure 1B),
and a reduction in PIVKA-II levels from 254 to 142 mAU/
mL. Three months after initiation of lenvatinib, the patient
decided to transfer to another hospital (Peking Union
Medical College Hospital) with specialized expertise in
the use of anti-programmed cell death 1 (PD-1) antibody
therapy, at which they could begin additional treatment
with anti-PD-1 antibodies (off label, toripalimab,
Shanghai Junshi Biosciences, Shanghai, China) (240
mg). The patient experienced a severe immune reaction
(Stevens-Johnson syndrome) 6 days after initiating
immune therapy. Subsequently, the patient immediately
terminated PD-1, and after returning to our institution
received intravenous glucocorticoid therapy for one
month, before switching from lenvatinib to apatinib mono-
therapy (off-label, Aitan®, Jiangsu Hengrui Medicine,
China) (850 mg daily) for 10 days. The patient was then
found to have progressive disease as evaluated by imaging
examination (Figure 1C), accompanied by an increase in
PIVKA-II level from 142 to 1019 mAU/mL. After

Figure 2 Representative PET-CT imaging showing bone and lung metastasis.

multidisciplinary consultation, the patient was switched
back to lenvatinib monotherapy.

After one month of lenvatinib treatment, the patient was
found to have again achieved a partial response (Figure 1D).
In addition, the patient’s PIVKA-II level had decreased from
1019 to 324 mAU/mL and the tumor stage recovered to
BCLC Stage A. Based on the Milan criteria the patient was
suitable for a liver transplantation and was advised to make
the most of this “window of opportunity”. However, the
patient refused surgery. After being in remission for 4
months, the patient’s PIVKA-II level increased, which was
defined as progressive disease. The tumor stage of the patient
advanced to BCLC C and the patient missed the opportunity
for radical hepatectomy. At this stage, the patient was
switched from lenvatinib to regorafenib 80 mg daily. The
patient was followed up for the last time on April 21, 2020,
and PET-CT revealed bone and lung metastasis (Figure 2).

Discussion
For patients with HCC, surgical interventions including
hepatectomy and liver transplantation provide the best
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long-term survival outcomes.” ® However, only a minority
of patients with HCC are diagnosed with early or moderate
disease suitable for surgical intervention.>® Particularly in
China, the majority of patients present with advanced or
metastatic HCC and are only eligible for locoregional or
systemic therapy, which are associated with modest survi-
val benefits.'” Despite this situation, the pivotal Phase III
trial of lenvatinib revealed a particularly high ORR
(40.6%), suggesting an opportunity for downstaging and
broadening access to curative surgical interventions among
patients with advanced HCC."® In this regard, our case
study reports a patient with recurrent, advanced HCC who
achieved a partial response following treatment with len-
vatinib, leading to sufficient downstaging to enable surgi-
cal intervention. Unfortunately, the patient refused surgery
and ultimately experienced progressive disease. Our case
highlights the need for evidence-based strategies for the
management of patients with HCC who achieve a good
response to systemic therapy and become potential candi-
dates for surgical intervention.

In recent years, targeted anti-cancer drugs including
sorafenib and lenvatinib have shown efficacy against
HCC 9-11
Combination treatment strategies combining targeted

in a number of large Phase III trials.

therapies with immune checkpoint inhibitors have also
achieved breakthrough progress, with the potential to pro-
vide additional survival benefits for patients with advanced
HCC.'""'® Results from the Phase III REFLECT trial
demonstrated that lenvatinib is non-inferior to sorafenib
for overall survival in patients with advanced HCC and is
also associated with the highest ORR reported for any
systemic therapy in HCC (up to 40.6%)."* This high
response rate may be related to the mode of action of
lenvatinib, which targets multiple tyrosine kinases asso-
ciated with tumor growth, angiogenesis, and progression
including VEGFR1-3, FGFR1-4, PDGFR, RET and KIT.
Importantly, the high ORR associated with lenvatinib
means that a considerable proportion of patients will
achieve reductions in tumor size, decreased tumor load
and even decreased tumor stage. This provides an oppor-
tunity for patients with initially unresectable HCC to
achieve conversion to radical hepatectomy.

There have been multiple case reports of successful
conversion hepatectomy in patients with advanced HCC
following lenvatinib or combination treatment with lenva-
tinib and immune therapy. One case reported a patient who
presented with a large (14.5 x 10.9 cm) HCC tumor and
was initially unsuitable for hepatectomy. After receiving

lenvatinib 8 mg daily plus anti-PD-1 antibodies (nivolu-
mab; 140 mg IV every 2 weeks for 6 months) the patient
successfully underwent an extended right hepatectomy.'®
A further report described a similar case of a patient
presenting with a very large (diameter 10 cm) HCC
tumor and poor liver function who was considered unsui-
table for surgical resection.’’ The patient failed initial
treatment with TACE due to the presence of a major
arterioportal shunt, but was then successfully treated with
lenvatinib 8 mg daily for 4 months followed by successful
TACE treatment. The patient responded well to treatment
and regained sufficient liver function to enable a success-
ful conversion hepatectomy. Taken together with these
previously published cases, the present case suggests that
tumor downstaging through combinations of locoregional
therapy, lenvatinib and immune therapy can enable
patients with advanced HCC to receive potentially curative
surgical resection.

Although downstaging strategies have the potential to
greatly benefit patients with HCC, there remain a number
of questions and challenges. Firstly, for patients who
achieve a complete or partial response to therapy and
become eligible candidates for conversion hepatectomy,
is it currently unclear how to decide between continuation
of systemic therapy and surgical intervention. Secondly,
the optimal timing between achievement of a response to
systemic therapy and conversion hepatectomy is unclear,
and is the key “pitfall” of this treatment strategy.
Achieving a remission during systemic therapy can be
misunderstood by patients as an indication their cancer
has been controlled or eradicated. In this regard, treatment
with targeted drugs can lead to relatively good long-term
survival but negate the opportunity for achieving optimal
survival through radical treatment. In the Phase III trial of
lenvatinib in advanced HCC, the median progression-free
survival (PFS) was 8.9 months (95% CI; 7.4-9.2)."
Therefore, the “window of opportunity” for conversion
hepatectomy following a response to lenvatinib could be
estimated to lie within this timeframe. Once patients
experience disease progression, they will lose the chance
for potentially curative surgical intervention. This is well
illustrated in our case, in which the patient achieved a
partial response to lenvatinib but experienced tumor pro-
gression after 4 months, progressing to BCLC Stage B/C
and losing the opportunity for radical hepatectomy. This
suggests that patients who achieve downstaging during

lenvatinib treatment and become suitable for radical
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hepatectomy should undergo surgery within the estimated
PFS timeframe.

Conclusion

A patient with recurrent advanced HCC achieved a partial
response and downstaging following third-line lenvatinib
treatment, but ultimately lost the opportunity to undergo
radical hepatectomy due to rapid disease progression. This
case suggests that patients achieving downstaging during
systemic therapy should undergo conversion hepatectomy
in a timely manner and within the estimated PFS asso-
ciated with the systemic therapy being used. However,
further studies are required to provide additional evidence
for this treatment strategy.
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