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Abstract

A 56-year-old female was diagnosed with advanced hepatocellular carcinoma (HCC) with portal vein
tumor thrombus (PVTT) in December 15, 2021. Half a month after oral sorafenib treatment, the patient
experienced hematemesis and systemic rash reactions and was admitted to our hospital. An abdominal
MRl revealed an 8.6 cm mass in the right lobe of the liver with PVTT. The patient’s alpha-fetoprotein (AFP)
levels were elevated (15,726 ng/mL), and she was diagnosed with advanced liver cancer. She underwent
hepatic arterial infusion chemotherapy (HAIC) combination with anti-PD-1 therapy (Programmed death
1 PD-1). After two months of treatment, her AFP levels decreased to 17.5 ng/mL, and the tumor size
decreased to 3.5 cm. The PVTT also decreased from Vp4 to Vp3. Subsequently, the patient underwent
right hepatectomy plus portal vein reconstruction, and on pathological examination, tumor cells in the
entire liver tumor and portal vein cancer thrombus were completely necrotic. This case strongly suggests
that HAIC in combination with anti-PD-1 therapy is an effective treatment for some cases of advanced
liver cancer.
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Introduction about a paradigm shift in cancer treatment in recent years [5].
The liver offers a unique opportunity to utilize modifications in
immunomodulatory pathways as a potential therapeutic strategy
for HCC. Hepatic arterial infusion chemotherapy (HAIC) is another
palliative care form for advanced HCC [6]. It is indicated for non-
resectable, refractory to TACE, or tumors with portal vein tumor
thrombus (PVTT).

Hepatocellular carcinoma (HCC) is a common malignant tu-
mors with a very poor prognosis [1]. Surgery remains the prefer-
red treatment for HCC [2]. However, many patients are already
advanced once diagnosed and lose the opportunity of radical
resection [3]. Sorafenib is multi-kinase inhibitor commonly used
in advanced HCC [4]; In the past few decades, is the first choice

for the fight against advanced HCC. However, the patient’s me-
dian overall survival was short. Therefore, a search for novel
therapeutic strategies is necessary. Immunotherapy has brought

More and more clinical research failures have hit us hard, un-
til a clinical study named IMbravel50, published in the New En-
gland Journal of Medicine in 2020 [7]. It has opened up a new
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era of combination therapy, breaking the pattern of only a single
mode of advanced liver cancer for more than ten years, making
us realize that for the treatment of patients with advanced HCC,
the effect of single treatment is very limited. The combination
therapy is the future [8-10]. However, the prognosis of advanced
HCC with tumor thrombosis (VP4) is still unsatisfactory. This case
report presents a patient who obtained a good response to anti-
PD-1 therapy combined with HAIC for VP4.

Case presentation

A 56-year-old woman with advanced HCC with tumor throm-
bosis has been treated with oral Entecavir antiviral therapy and
sorafenib since December 15, 2021. However, after oral sorafenib
half a month later, the patient experienced hematemesis and sys-
temic rash reactions and was referred to our hospital. The patient
was alert and clear, with a height of 153 cm and a weight of 52 kg.
Physical examination showed rash on the skin of the whole body.
The abdomen was soft and the liver and spleen were not touched.
HBs antigen and HBV-DNA is positivity. Child—Pugh status was A
(Table 1). The serum levels of tumor marker were elevated (AFP
15,726 ng/mL), and a mass lump of 8.6 cm in the right lobe of the
liver with PVTT in the main branch (Figure 1).

After the MDT, it was decided to discontinue sorafenib and
use anti-PD-1 therapy combined with HAIC for her. The patient
received HAIC therapy with FOLFOX4 scheme (oxaliplatin 150 mg
infusion for 2h, leucovorin 200 mg/m? infusion for 2h, and fluo-
rouracil 400 mg/m? in bolus within 10 min, and then 2,400 mg/
m? continuous infusion for 46h) on January 1, January 27, and
February 18, 2022, respectively. The patient was treated with
anti-PD-1 therapy (Tislelizumab 200 mg infusion) on January 9,
January 29, and February 20, 2022, respectively. About 2 months
of therapy, the tumor size was reduced from 8.6 cm to 4 cm of
the patient, and PVTT decreased from Vp4 to Vp3 (Figures 2A).
The serum levels of tumor marker were decreased during treat-
ment (Figure 2B). She was assessed for surgical removal, and right
hepatectomy plus portal vein reconstruction was performed on
March 19, 2022 (Figures 3A,B). On pathological examination, tu-
mor cells in the entire liver tumor and portal vein cancer throm-
bus are completely necrotic (Figures 3C). The patient recovered
well after surgery and was discharged from the hospital for one
week. A complete response was achieved and the patient remai-
ned disease-free as of the last follow-up on November 28, 2022.
The AFP remained within normal range and CT showed no tumor
remnants (Figures 4).

Discussion

Recently, significant progress has been made in treatment of
HCC [11]. Pharmacotherapy, particularly immunotherapy com-
bined with anti-angiogenic drugs for intermediate and advanced
HCC, yields an objective response rate of about 30 percent, and
median survival is improved to about 20 months [12,13]. Clinical
studies on translational therapy after systemic therapy have also
been reported. In New England Journal of Medicine, the complete
study data of the Phase Ill clinical trial IMbrave150 study was offi-
cially published, and the anti-angiogenic drug bevacizumab com-
bined with the PD-L1 inhibitor Atezolizumab, achieved success for
treatment with advanced HCC [7]. It is recognized that the effect
of single treatments is limited and combination therapy is a pro-
mising direction for breakthroughs in advanced HCC.

CTabIe 1: Laboratory examinations.

CBC
WBC 3.08x10° /L
RBC 3.85x10% /L
Hb 111 g/L
Pt 62x 10° /L
PT 80%
PT-INR 1.12
TBil 20.84 umol/L
AST 35.64 U/L
ALT 28.77 U/L
ALP 62 U/L
Na 135.53 mmol/L
K 4.2 mmol/L
cl 97 mmol/L
Alb 38.5g/L
AFP 15,726 ng/mL
HBs antigen (+)
HBs antibody (-)
HBe antibody (+)
HBV-DNA 4.66x10°% IU/mL
HCV antibody (-)
Child-pugh score 5
Child-pugh grade A

AFP: A-fetoprotein; Alb: Albumin; ALP: Alkaline phosphatase;
ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; Cr:
Creatinine; Hb: Hemoglobin; PT: Prothrombin Time; Plt: Platelets; TBil:
Total Bilirubin; PT-INR: international normalized ratio of prothrombin
time; RBC: Red Blood Cells; CBC: Complete Blood Cell Count; WBC: White
Blood Cells; HCV: Antibody hepatitis C Virus antibody; HBs: Antigen
hepatitis B surface antigen.

Figure 1: MRI (venous phase a-b, arterial phase c) shows a massive
tumor in the right hepatic lobe and PVTT with Vp4 at the time of
admission. The yellow arrow points to the tumor, and the red arrow
points to the PVTT. j
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Figure 2: (A) CT (venous phase) shows HCC. After about two months
of therapy, follow-up imaging showed a reduction in tumor load, and
PVTT decreased from Vp4 to Vp3. The yellow arrow points to the
tumor, and the red arrow points to the PVTT. (B) Changes in serum

AFP levels during treatment.
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Figure 3: (A) Three-dimensional reconstructions before surgery. The
three-dimensional reconstruction of the patient’s liver tissue helps
us judge the tumor size and invasion range, assess the resectability
of the mass according to the spatial relationship between the mass
and the blood vessel and other tissues, and provide a high reference
value for accurate assessment and surgical planning before the op-
eration. A tumor was located in the right lobe of the liver. (B) The
process of removing the tumor (right hepatectomy and portal vein
embolectomy). (C) Pathological examination of tissue sections (liver
tissue and portal vein tissue). /
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Figure 4: No tumor recurrence was observed eight months after sur-
gery in this patient. (A) CT examination of the patient. (B) Changes in
serum AFP levels during treatment. /

Significant progress has been made by some researchers in the
field of HAIC for advanced liver cancer. A multicenter randomized
controlled trial (RCT) study showed that the overall response rate
(ORR) of patients with liver cancer treated with PVTT was signi-
ficantly higher than that of sorafenib (27.6% vs. 3.4%, P=0.001)
[14]. Tyrosine Kinase Inhibitor (TKI) combined with PD-1 inhibitor,
the conversion resection rate was 42.4%, Zhu et al [15] reported
that 63 patients with unresectable HCC were treated with TKI
combined with PD-1 inhibitors, and the conversion resection rate
was 15.9%. Sorafenib is a multi-kinase inhibitor used to treat pa-
tients with HCC. In this case, the patient developed hematemesis
with a systemic rash half a month after oral sorafenib. The side ef-
fects led the patient to discontinuation sorafenib. As a result, it
was decided to use anti-PD-1 therapy combined with HAIC for this
patient. After about 2 months of the therapy, the CT scan showed
a significant reduction in the tumor size, and PVTT decreased from
Vp4 to Vp3. The patient eventually achieved radical resection and
on pathological examination, tumor cells in the entire liver tumor
and portal vein cancer thrombus are completely necrotic.

Conclusion

In summary, the use of multidisciplinary, multi-method com-
bination treatment mode has become an inevitable trend, the
treatment process should pay more attention to the patient’s indi-
vidualized treatment, in the affirmation of the efficacy of surgery
for advanced patients, but also highlight the role of comprehen-
sive treatment, according to the different conditions of patients to
provide the best treatment plan, for more patients with advanced
HCC to bring hope.
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