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Case Report
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with advanced hepatocellular carcinoma: a case report
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Abstract: We reported a case of advanced hepatocellular carcinoma (HCC) in a patient who relapsed after first-line 
chemoimmunotherapy. Remarkably, the combination of H101 oncolytic virotherapy and tislelizumab successfully 
induced an abscopal effect. Following this treatment, the patient achieved a 24-month survival period, accompa-
nied by complete regression of distant metastatic lesions. Distinct tumor responses were observed at different sites 
following H101 injection. Lesions showing regression demonstrated higher infiltration of CD3+ T cells, CD4+ T cells, 
and eosinophils, along with lower infiltration of neutrophils. Rapid tumor shrinkage was associated with severe local 
inflammation and a reduction in peripheral white blood cell counts. These findings suggest that oncolytic virotherapy 
may elicit an abscopal effect by activating and recruiting immune cells into the tumor microenvironment.
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Introduction

Hepatocellular carcinoma (HCC) is the most 
common type of liver cancer, accounting for 
approximately 75% of all cases [1]. For nearly a 
decade, the treatment of advanced HCC was 
limited to sorafenib [2]. Currently, tyrosine 
kinase inhibitor (TKI)-based systemic therapies 
such as regorafenib, donafenib, and lenvatinib 
are widely used; however, resistance remains a 
major challenge in advanced and unresectable 
HCC [3]. The combination of TKIs with check-
point inhibitors (CPIs) has emerged as a new 
strategy, demonstrating improved overall sur-
vival in TKI-resistant cases [4]. Nevertheless, 
effective treatment options following failure of 
CPI-based therapies are still lacking.

Oncolytic viruses (OVs) are genetically engi-
neered to selectively infect, replicate in, and 
lyse tumor cells. To date, nearly 150 clinical tri-
als and over 70 preclinical studies have been 
conducted to evaluate OVs in various cancers 
[5]. For HCC specifically, more than 20 clinical 
trials have been initiated, some showing prom-
ising results [6]. H101 (Oncorine), a genetically 

modified adenovirus with deletions in the E1B 
and E3 genes, was approved in China in 2005 
for the treatment of head, neck, and esopha-
geal cancers [7]. In 2012, H101 was first tested 
in unresectable HCC. Its combination with tran-
sarterial chemoembolization (TACE) significant-
ly improved both overall survival (OS) and pro-
gression-free survival (PFS) [8]. A similar trial 
reported a higher 3-year OS rate with TACE plus 
H101 (40.5%) compared to TACE alone (22.4%) 
[9].

In this report, we describe a patient with ad- 
vanced HCC who experienced disease recur-
rence following hepatic artery embolization, 
radical liver resection with cholecystectomy, 
one cycle of sorafenib, Gamma Knife radiother-
apy, and treatment with camrelizumab plus len-
vatinib. The patient subsequently achieved par-
tial remission with a combination therapy of 
intratumoral H101 and anti-PD-1 antibody.

Case report

In July 2022, a 59-year-old male presented with 
recurrent HCC. His clinical history began in 
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October 2019, when he was diagnosed with a 
large hepatic mass. CT scans revealed a siz-
able lesion in the left liver lobe, massive asci-
tes, and elevated prothrombin levels (1050  
ng/mL). Emergency hepatic artery embolization 
was immediately performed. Three days later, 
he received radiotherapy and began sorafenib 
(0.4 g, bid) on December 23. By January 2020, 
follow-up CT showed tumor shrinkage and 
reduced prothrombin levels (52 ng/mL). On 
March 2, 2020, he underwent extended liver 
resection with cholecystectomy. Pathological 
evaluation confirmed extensive tumor necrosis 
and residual hepatocellular carcinoma, with 
negative surgical margins.

In September 2020, chest CT revealed a new 
ground-glass opacity in the left lower lung. 
Abdominal MRI detected two new hepatic nod-
ules (up to 1.5 × 2.0 cm), consistent with meta-
static disease. Gamma Knife radiotherapy was 
administered from September 22 to October 
30 (330 cGy/F * 10F/11D).

By November 2020, follow-up chest CT showed 
progression of the pulmonary lesion (1.0 × 1.2 
cm), and serum prothrombin increased to 243 
ng/mL. The patient was treated with camreli-
zumab (200 mg IV every 21 days) and lenva-
tinib (12 mg orally, daily). Disease progression 
was confirmed in July 2022. MRI revealed: (1) 
postoperative changes from liver resection  
and cholecystectomy; (2) multiple intrahepatic 
metastases; (3) gallbladder duct dilation; (4) 
splenomegaly; and (5) bilateral renal cysts. He 
was diagnosed with: (1) intrahepatic and pul-
monary metastases post liver cancer surgery 
(pT3NxM1, stage IV), (2) post-hepatitis B cirr- 
hosis, (3) splenomegaly, and (4) renal cysts. 
Prothrombin levels rose to 366.7 ng/mL.

Given the failure of prior TKI and CPI therapies, 
the patient initiated a combination regimen of 
oncolytic virus and anti-PD-1 immunotherapy 
(Figure 1). H101 (1.0 mL/injection) was admin-
istered intratumorally on July 18, July 19, and 
August 16, 2022. He concurrently received 11 

Figure 1. Treatment regime and CT images of injected and noninjected lesion after treatment. A. DCP level during 
the H101 oncolytic virotherapy and tislelizumab treatment. B. Medical and examination history of the patient. C. 
MRI images of noninjected and injected lesions after H101 oncolytic virotherapy.
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cycles of tislelizumab (200 mg IV every 21  
days) from July 21, 2022 to March 15, 2023. 
Following the first cycle of systemic immuno-
therapy, the patient developed grade 3 leuko-
penia and thrombocytopenia, a high fever 
(>40°C) lasting seven days, and significant  
elevations in CRP and calcitonin (Figure 2). He 
also experienced rapid weight loss (3 kg in 9 
days) and persistent hypoalbuminemia. Fe- 
ver resolved without antibiotic treatment, but 
fatigue persisted.

Sixteen days after immunotherapy, imaging 
showed that the H101-injected tumor had en- 
larged, though biopsy revealed necrotic HCC 
cells (Figure 3). Notably, multiple distal metas-
tases showed rapid regression, challenging the 
traditional view that oncolytic virus therapy 
induces slow tumor responses. Five months 
later, MRI confirmed complete disappearance 
of the segment VII lesion (Figure 4), while the 
segment VI lesion exhibited slow growth (Figure 
5).

Pathological analysis of both regressive (“re- 
lief”) and non-regressive (“tolerant”) lesions 
showed intact DNA mismatch repair (MLH1+, 
PMS2+, MSH2+, MSH6+), microsatellite stabil-
ity, low expression of CD8 and CD20, and nega-
tive PD-1 status. However, the relief focus had 
significantly more CD4+ and CD3+ T cells than 
the tolerant focus (Table 1 and Figure 3). High 

levels of eosinophil were found in the relief 
lesions, while the tolerant lesions exhibited a 
lack of eosinophil despite the presence of neu-
trophil (Table 1).

Follow-up scans showed complete regression 
(CR) of uninjected lesions and partial response 
(PR) or stable disease (SD) in others, indicating 
an abscopal effect. Five liver lesions showed 
CR/PR, and two lung lesions achieved SD. In 
contrast, the injected tumor continued to grow 
(PD). The second cycle of immunotherapy was 
associated with a more intense inflammatory 
response (marked CRP and WBC elevation), 
which resolved without intervention. The tumor 
remained stable at the time of this report 
(Figure 1).

Discussion

TKI- and CPI-based regimens are currently the 
most widely used treatments for improving sur-
vival in patients with drug-resistant or unre-
sectable HCC. However, recurrence within five 
years remains common, and there are limited 
effective therapeutic options for patients who 
relapse after immunotherapy.

This study, we reported a case of advanced 
HCC in which the patient, after progressing on 
both targeted therapy and CPI, achieved an 
abscopal response and reversal of anti-PD-1 

Figure 2. Serum levels of CRP (A), calcitonin (B) and albumin (C), as well as blood concentrations of WBC (D) of 
patient. CRP, calcitonin and WBC sharply reached a peak after the administration of H101, then rapidly returned to 
normal levels in few days. During the treatment, albumin levels remained normal. 
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resistance following treatment with intratumor-
al H101 combined with tislelizumab. Given the 

limited options for post-immunotherapy pro-
gression, the H101 plus tislelizumab regimen 

Figure 3. Expression of CD3 and CD4 in relief focus and tolerance focus (×200). A. The expression of CD3 in relief 
focus. B. The expression of CD3 in tolerance focus. C. The expression of CD4 in relief focus. D. The expression of 
CD4 in tolerance focus. The relief focus exhibited significantly higher levels of CD4+ and CD3+ T cells compared to 
the tolerant focus.

Figure 4. MRI images of section VII liver showed tumor lesion shrinks gradually and vanished after 5 months. A. 
MRI images of section VII liver in baseline. B. Imaging results obtained after two weeks of the first administration of 
H101. C. Imaging results obtained after four weeks of the last administration of H101. D. Imaging results obtained 
after sixteen weeks of the last administration of H101 showed the lesion vanished.
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was selected. Notably, intratumoral administra-
tion of H101 appeared to restore the patient’s 
antitumor immune function. To our knowledge, 
this is the first case report documenting the 
reversal of immune resistance in recurrent, 
unresectable HCC via oncolytic virotherapy.

Two pathological features are particularly note-
worthy in this case. First, H101 administration 
was followed by a pronounced hyperinflamma-
tory response, which may have contributed to 
the reactivation of antitumor immunity. The 
patient’s body temperature rose to 42°C the 
day after injection and remained at 38-39°C  
for the subsequent seven days. As oncolytic 
virotherapy inherently involves a balance be- 
tween antiviral and antitumor immunity, it is  
difficult to determine the exact cause of this 
inflammatory response. However, given the 
patient’s prior failure on anti-PD-L1 therapy, it 
is likely that the observed hyperinflammation 
was driven predominantly by antiviral rather 
than antitumor mechanisms. Still, a robust 
antitumor response followed, as evidenced by 
rapid regression of metastatic lesions at dis-
tant sites. This supports the “two-signal” model 

of immune activation by oncolytic viruses: 
H101-mediated tumor lysis provides tumor-
associated antigens (signal one), while anti- 
viral responses activate costimulatory signals 
through antigen-presenting cells (signal two). 
Notably, CRP and procalcitonin levels were 
even higher following the second H101 injec-
tion, suggesting that the initial exposure suc-
cessfully reprogrammed immune responsive-
ness. Compared to CPIs and targeted thera-
pies, H101 may offer broader immune activa-
tion beyond checkpoint modulation alone.

Second, the combination of H101 and tisleli-
zumab elicited a clear abscopal effect. Distal 
lesions regressed within 30 days and com-
pletely disappeared within six months. Absco- 
pal effects have been previously observed in 
OV therapies, with or without adjunct cytokines 
[10, 11]. Interestingly, the injected tumor in our 
case did not respond. H101-induced necrosis 
may upregulate COX-2 and promote neutrophil 
infiltration, which in turn could suppress im- 
mune cell recruitment via CXCL10 downregula-
tion and neutrophil extracellular traps [12-14]. 
Future strategies may involve combining H101 
with COX inhibitors to enhance CXCL9/CXCL10 
expression and improve immune infiltration at 
the injection site [15].

Despite local progression, H101 may have 
induced systemic immunity through tumor cell 
lysis and antigen release, establishing both 
humoral and cellular antitumor responses. 

Figure 5. MRI images of section VI liver. Tumor lesion grows slowly within the 5 months. A. MRI images of section VI 
liver in baseline. B. Imaging results obtained after two weeks of the first administration of H101. C. Imaging results 
obtained after four weeks of the last administration of H101. D. Imaging results obtained after sixteen weeks of the 
last administration of H101. 

Table 1. Pathological features in the two sites
Relief focus Tolerance focus

CD3 High Low
CD4 High Low
Eosinophil + -
Neutrophil - +
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Immunohistochemistry of tumor tissues sh- 
owed increased infiltration of CD3+ and CD4+ T 
cells in the regressing (“relief”) lesion com-
pared to the nonresponsive (“tolerant”) lesion. 
Previous studies also reported that H101 can 
induce proliferation of CXCR6+ and GZMK+ CD8+ 
T cells [16]. Thus, T cell recruitment and infiltra-
tion may serve as predictive biomarkers for the 
efficacy of H101-based therapies.

An interesting finding in this case was the high-
er eosinophil presence in the relief lesion. 
TNF-α and IFN-γ can activate eosinophils, en- 
hancing CD4+ and CD8+ T cell infiltration and 
promoting antitumor immunity - consistent with 
our observations [17]. The disease remains 
stable at the time of this report, suggesting a 
sustained “tail effect” from immunotherapy ini-
tiated by H101.

In conclusion, H101 restored antitumor immune 
activity and led to rapid tumor regression in  
this patient. Oncolytic virotherapy may activate 
both humoral and cellular immunity and induce 
an abscopal effect. The combination of H101 
and CPI holds promise for patients with immu-
notherapy-resistant HCC. Further prospective 
studies are warranted to validate the survival 
benefits of H101 in this setting.
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