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Recombinant human adenovirus type 5 (Oncorine) reverses
resistance to immune checkpoint inhibitor in a patient with
recurrent non-small cell lung cancer: A case report
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Abstract
Immune checkpoint inhibitors (ICIs) have shown significant efficacy in various solid
tumors, but only a small subgroup of patients benefit from them because of immune
resistance. Oncorine (formerly H101), a recombinant human adenovirus type 5, has
direct anticancer properties and enhances cell-mediated immune responses. At pre-
sent, few studies on the role of Oncorine in reversing resistance to ICIs have been
reported. Here, we present a case with recurrent non-small cell lung cancer (NSCLC).
The patient developed resistance to nivolumab therapy. After trying immunotherapy
plus chemotherapy or antiangiogenesis therapy, the patient only obtained a transient
response. The patient then received experimental treatment with Oncorine together
with nivolumab and anlotinib. She experienced symptomatic improvement with a per-
formance status score of 1, and achieved stable disease despite partial lung tissue
necrosis. This was a successful exploration of oncolytic viruses reversing immune
resistance.
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INTRODUCTION

Immune checkpoint inhibitors (ICIs) have shown significant
efficacy in various solid tumors, but only a small subgroup
of patients benefit from them because of immune resis-
tance.1–3 Oncorine (formerly H101), a recombinant human
adenovirus type 5, is the first China Food and Drug Admin-
istration approved oncolytic virus product for cancer ther-
apy.4 Recent clinical and preclinical trials have revealed that
oncolytic viruses enhance the effectiveness of other anti-
titumor therapies, but without more side effects.5 However,
there are few reports on the role of oncolytic viruses in
reversing resistance to ICIs. Here, we present a case with
recurrent non-small cell lung cancer (NSCLC) who devel-
oped resistance to nivolumab therapy. After the patient
received experimental treatment with Oncorine together
with nivolumab and anlotinib, she achieved stable disease.

CASE REPORT

In January 2015, a 57-year-old Chinese female was
diagnosed with right NSCLC and subsequently underwent
radical resection. Pathological examination revealed a well-
to-moderately differentiated mucinous adenocarcinoma
(stage IIB, T3N0M0). She refused postoperative adjuvant
chemotherapy and was discharged.

In July 2017, she was admitted to our hospital due to an
aggravated cough with white sputum. Chest computed
tomography (CT) scan showed an increase in the size and
number of the ground-glass nodules (GGNs) in both lungs
and enlarged lymph nodes in the mediastinum (Figure 1(a)).
CT-guided percutaneous needle biopsy confirmed the recur-
rence of lung mucinous adenocarcinoma (stage IIB)
(Figure 2(a)). Next generation sequencing (NGS) with the
Illumina Hiseq platform revealed a KRAS mutation.
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Programmed death ligand 1 (PD-L1) immunohistochemical
staining reported a tumor proportion score of 1%–49%
(Figure 2(b)). The patient received platinum-containing che-
motherapy and antiangiogenic therapy for about 1.5 years,
but CT imaging in February 2019 demonstrated further dis-
ease progression (Figure 1(b)).

Considering the disease progression and recent approval
of nivolumab (Opdivo) for NSCLC in China, the patient
commenced this drug at a dose of 200 mg intravenously
every two weeks from February 20, 2019. Two months later
in April 2019, her CT imaging demonstrated further disease
progression (Figure 1(c)), indicating that the patient had not
benefited from nivolumab monotherapy. From April
29, 2019, the patient received combined immunotherapy
including nivolumab, chemotherapy and bevacizumab, and
the lesions remained stable only for several months. CT imag-
ing showed disease progression (Figure 1(d)), and symptoms

of cough, sputum, chest tightness and shortness of breath
were aggravated. The patient had a performance status score
of 4 and was no longer able to toleratechemotherapy. On
January 14, 2020, the patient received nivolumab (200 mg,
day 1, every three weeks) plus anlotinib (Focus V; one cycle
of 12 mg daily for 14 days, discontinued for seven days, and
repeated every 21 days) as maintenance therapy. After a brief
period of disease control, her CT imaging on June 4 demon-
strated further disease progression (Figure 1(e)), after which
all treatment regimens were discontinued.

As the patient and her family strongly requested further
antitumor therapy, a final decision was made to volunteer
the patient for experimental treatment with oncolytic
viruses in addition to combination therapy with nivolumab
and amlotinib on June 9. The doses of nivolumab and
amlotinib were the same as previously. Before the instiga-
tion of combination therapy with nivolumab and

F I G U R E 1 Chest computed tomography (CT) imaging of the patient. (a) Chest CT on July 19, 2017 showed an increase in the size and number of
ground-glass nodules (GGNs) in both lungs and enlarged lymph nodes in the mediastinum. (b) Chest CT on February 18, 2019, (c) April 12, 2019,
(d) November 26, 2019, and (e) June 4, 2020 demonstrated further disease progression. (f) On June 9, 2020, a total of 5.0 × 1011 virus particles every
six weeks (one cycle) were injected into three lesions of the patient, respectively. (g) Chest CT on December 16, 2020 revealed that the patient had achieved
stable disease despite partial lung tissue necrosis

F I G U R E 2 Microscopic examination. (a) Hematoxylin and eosin staining was consistent with adenocarcinoma. (b) Programmed death ligand 1 (PD-L1)
immunohistochemical staining of lung adenocarcinoma specimens with a tumor proportion score of 1%–49%
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amlotinib, Oncorine (Sunway Biotech) was administered.
A total of 5.0 × 1011 virus particles every six weeks (one
cycle) were injected into three lesions, respectively
(Figure 1(f)). After the intratumor injection of Oncorine,
the patient developed fever which was controlled after anti-
pyretic treatment. The patient received four cycles of treat-
ment with Oncorine, and CT imaging on December
16 revealed that the patient had achieved stable disease
despite partial lung tissue necrosis (Figure 1(g)). The per-
formance status score of the patient was 1 on January
7, 2021. The long-term management plan was to continue
with the combination therapy of nivolumab and amlotinib
with careful follow-up.

DISCUSSION

Our patient with recurrent NSCLC experienced resistance to
an ICI (nivolumab), and was then treated with nivolumab
plus anlotinib with a transient response, followed by the
combination of oncolytic virus (Oncorine) at the time of
progression with obvious disease control. To our knowledge,
this is the first case report describing the reversal of immune
resistance by oncolytic viruses in NSCLC.

Oncolytic virotherapy is a promising therapy in cancer
treatment and is being increasingly used in the clinic with
favorable results. A preclinical study showed that the combi-
nation therapy of oncolytic viruses and PD-L1 blockade
could significantly reduce tumor burden and achieve better
survival compared to monotherapy.6 A phase Ib clinical
trial on advanced melanoma suggested that talimogene
laherparepvec (T-VEC; first Food And Drug Administration-
approved oncolytic immunotherapy) in combination with
ipilimumab appeared to have greater efficacy than either
T-VEC or ipilimumab monotherapy.7 In November 2005,
Oncorine combined with chemotherapy was approved for
the treatment of nasopharyngeal carcinoma in China.8

Considering the disease progression, the patient received
experimental treatment of Oncorine together with nivolumab
and amlotinib. After four cycles of intratumoral Oncorine
administration, the patient achieved stable disease with a per-
formance status score of 1. Our study revealed that Oncorine
might reverse resistance to ICIs in a patient with recurrent
NSCLC. Our patient tolerated Oncorine well. The main
adverse effect was fever which was controlled after antipy-
retic treatment. However, partial lung tissue necrosis was
found on CT imaging. It is not certain whether the lung
tissue necrosis was caused by the disease itself or by oncolytic

viruses, and this requires more clinical data to provide an
explanation.

This was a successful exploration of oncolytic viruses
reversing immune resistance in the patient in the study.
However, further investigations are necessary to validate the
efficacy and safety of oncolytic viruses combined with
immunotherapy in patients with recurrent NSCLC.
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