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Tumor reduction after SARS-CoV-2 infection in
a patient with lung cancer: A case report

XIAOMING ZHANG'!", JINGYU CHEN*", JIE SUN®", SHUYUE GAO®, FEIYU ZHAO* and NIANSONG QIAN’

1Department of Oncology, Hainan Hospital of Chinese PLA General Hospital, Sanya, Hainan 572000;

2Department of College English, School of Languages and Communication Studies, Beijing Jiaotong University,

Beijing 100044; 3Department of Oncology, Fifth Medical Center of Chinese People's Liberation Army General Hospital,

Beijing 100039; 4Department of Oncology, Graduate School of Chinese People's Liberation Army General Hospital,
Beijing 100853; 5Department of Respiratory and Critical Care Medicine, Eighth Medical Center of
Chinese People's Liberation Army General Hospital, Beijing 100091, P.R. China

Received July 27,2023; Accepted November 16,2023

DOI: 10.3892/01.2024.14302

Abstract. Lung cancer is one of the most common malig-
nancies worldwide. Since the global outbreak of the
coronavirus disease 2019 (COVID-19) pandemic in 2020, the
impact of severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) on lung cancer has been extensively studied.
Despite reports about SARS-CoV-2 infection inducing a
significant increase in the number of medical visits for patients
with cancer, the virus has also been reported to produce some
unknown benefits. The present study reports the case of a
patient with lung cancer whose tumor lesion was reduced in
size after SARS-CoV-2 infection even though the therapeutic
regimen remained unchanged. Although the mechanism
involved is not yet understood, this case supports the novel
idea of applying SARS-CoV-2 in oncolytic virotherapy.

Introduction

Lung cancer is one of the most common malignancies worldwide
and the leading cause of cancer-associated death. As shown in the
cancer data of 2020 from the International Agency for Research
on Cancer, 19.3 million new cancer cases were estimated to
occur globally. Of these, 2,206,771 new cases (11.1%) in all
ages and sexes were attributed to lung cancer, which accounted
for 18% (n=1,796,144) of all cancer-related mortalities (1).
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Over the past few decades, lung cancer treatment has under-
gone tremendous changes, with immunotherapy and targeted
therapies experiencing rapid advancement and becoming the
dominant treatments. Tyrosine kinase inhibitors (TKIs), check-
point inhibitors and chimeric antigen receptor T-cell therapy,
among others, have significantly improved the survival rate and
quality of life of patients with lung cancer beyond the abilities
of standard chemotherapeutic and radiotherapy regimens (2).
However, limited by gene mutation, individual differences,
unclear mechanisms of tumor development and other factors,
the long-term efficacy of these therapies remains unsatisfac-
tory, as the survival time of patients with stage IV lung cancer
rarely exceeds 12 months (3). Therefore, the exploration of new
treatments for lung cancer remains necessary.

Since the global outbreak of the coronavirus disease 2019
(COVID-19) pandemic in 2020, the impact of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) on lung
cancer has been extensively studied. Similar to other respira-
tory viruses, SARS-CoV-2 primarily spreads through droplets,
thus infecting respiratory mucosal epithelial cells, and causes
a series of inflammatory reactions, which include recruitment
of macrophages, and increased local secretion of inflammatory
cytokines [e.g., interleukin (IL)-6 and IL-1f] and chemokines
[e.g., interferon (INF)-a, IFN-y, monocyte chemoattractant
protein-1 and IFNy inducible protein 10] into the peripheral
blood. The cytokines and chemokines induce more T helper
1 cells to enter into the lungs, mediating immune responses that
attack and kill virus-infected cells (4). This reaction undoubt-
edly aggravates the lung cancer burden, leading to more
complications. SARS-CoV-2 infection, based on the severity
of illness, is grouped into the following categories of asymp-
tomatic infection, viral pneumonia, acute respiratory distress
syndrome and death (5). However, a recent report indicated
that SARS-CoV-2 is not entirely harmful, and that it can also
bring some benefits with unknown mechanisms (6). A number
of patients with malignancies experienced tumor reduction
or significant remission during SARS-CoV-2 infection, even
though their therapeutic regimens were unchanged (7).

The present study reviewed the case of a patient with
advanced lung cancer who was initially prescribed TKI
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agents but received poor efficacy. After the patient had tested
negative for SARS-CoV-2 for ~3 weeks, imaging showed
significant tumor reduction although the therapeutic schedule
remained unchanged. To the best of our knowledge, this is the
first description of lung cancer reduction after SARS-CoV-2
infection.

Case report

A 60-year-old Chinese male, with no significant previous
history or family history of illness, who had smoked ~10 ciga-
rettes per day for 25 years, presented to the Department of
Respiratory and Critical Care Medicine, Eighth Medical
Center of the Chinese People's Liberation Army General
Hospital (Beijing, China) complaining of right chest pain
and discomfort, fatigue, anorexia and weight loss for 3 weeks
in March 2022. Although a physical examination suggested
no significant abnormalities, serum tumor marker levels
[carcinoembryonic antigen (CEA), 1,352 ng/ml; carbohydrate
antigen 125 (CA125), 83.45 U/l; CA15-3, 66.98 U/l; CA724,
33.45 U/l1; and serum keratin 19 fragment (CA21-1),42.91 ng/l)
were obviously beyond the normal ranges (CEA, 0-5 ng/ml;
CA125, 0-35 U/ml; CA15-3, 0-25 U/l; CA724, 0-6 U/l; and
CAZ21-1, 0-3 ng/l). Moreover, a chest computed tomography
(CT) scan showed a 17.0x14.5-mm space-occupying lesion in
the center of the inferior lobes of the right lung, with mixed
ground-glass nodules and irregular margins. A core needle
biopsy was performed on the lung lesion using B-ultrasound
guidance. The pathological diagnosis based on hematox-
ylin-eosin staining (Data S1) and immunohistochemistry
(Data S1) demonstrated staining characteristics of lung adeno-
carcinoma, with positivity for thyroid transcription factor-1
and napsin A, and negativity for cytokeratin 5/6 (Fig. 1).

In order to determine the mutation that could be treated with
targeted therapy, a next-generation sequencing (NGS) assay
(GeneseeqPrime™; Geneseeq Technology, Inc.; Data S1) was
performed to detect 437 cancer-related genes, including a total of
1.53 MB bases involving exons, fusion-related introns and micro-
satellite regions. The result revealed that six genes (EGFR, TP53,
WAS, DOTI1L, EPHA2 and SMAD4) had tumor-specific muta-
tions. Immunotherapy-associated gene mutations of lung cancer
only occurred in EGFR, with the exception of TP53, rather than
other genes [such as BRAF V600, Kirsten rat sarcoma viral onco-
gene homolog, mesenchymal epithelial transition factor (MET),
human epidermal growth factor receptor 2, anaplastic lymphoma
kinase, ret proto-oncogene and ROS proto-oncogene 1].

Subsequently, to further evaluate the general condition of
the patient, a fluorine-18-fluorodeoxyglucose positron emis-
sion tomography-CT scan was performed, which revealed
multiple metastases, including those in the pleura, frontal lobe
of the brain and liver (maximum diameter, 1.1 cm) (Fig. 2).
Given the overall condition of the patient and the sequencing
results, in order that there was the opportunity of surgery
after neoadjuvant chemotherapy, the patient decided to accept
targeted therapy instead of a conventional regimen. The patient
initially underwent treatment with orally administered gefi-
tinib (250 mg once daily, for 5 months). However, follow-up
CT showed a continually deteriorating condition, with an
enlarged primary lesion (18.6x17.2 mm) and multiple meta-
static lesions after 5 months. Given the possibility of gefitinib

resistance, a tumor individualized treatment molecular assay
(Anzekong®; Anhui Anlong Gene Technology, Inc.), which
covered 550 cancer-related gene sites, revealed EGFR T790M
resistance but EGFR L858R sensitivity, and the patient was
recommended to receive an orally administration of osimer-
tinib (80 mg once daily) instead of gefitinib. A distinctive
curative effect was not present, nor was a partial response,
after 1 month of medication. A follow-up CT scan showed that
the size of the primary lesion had not significantly decreased
(17.4x15 mm at the inferior lobe of the right lung).

In October 2022 (~45 days from the start of osmertinib
administration), the patient was diagnosed with COVID-19
[by serum reverse transcription (RT)-PCR test; Data S1] and
was isolated in a hotel. During this period, the patient took
ibuprofen (0.4 g, twice per day, for 2 weeks), dextromethorphan
(20 mg, twice per day, for 3 weeks) and some Chinese patent
medicines [lianhua gqingwen granules (1 bag, three times per
day, for 2 weeks) and compound glycyrrhiza oral solution
(5 ml, as needed, for 3 weeks)] to treat a fever and cough, but the
administration of osimertinib was not changed. By the middle
of November 2022 (~65 days from the start of osmertinib
administration), blood samples tested negative for SARS-CoV-2
(RT-PCR). Unexpectedly, the patient experienced chest pain
relief and a continuous remission of the other symptoms, such
as fatigue and poor appetite, leading to an improved quality
of life. The values of several lung carcinoma-related tumor
markers (CA125, 64.61 U/ml; CA15-3, 31.45 U/ml; CA724,
3.81 U/ml; and CA21-1, 9.281 ng/ml) in December 2022,
compared with those in March 2022, were markedly decreased,
and a CT scan revealed that the primary and metastatic lesions
were also significantly reduced in size, especially the lung
lesion (0.8x0.7 cm), and metastatic lesions were significantly
reduced in size or had even locally disappeared (Figs. 3 and 4).
The patient was still alive and being followed up every 2 weeks
at the time of publication of the present study.

Discussion

The current patient presented with a reduction in tumor size
on imaging, decreased serum tumor marker levels, decreased
pain and relief from fatigue after the SARS-CoV-2 infection,
without a change to the therapeutic schedule. Combining data
on the clinical manifestations, serological test results and the
patient's symptoms, it was concluded that the tumor in this
patient with advanced lung cancer had spontaneously reduced,
and the patient's medical condition had improved.
Spontaneous tumor reduction after SARS-CoV-2 infection
is rare. Generally, patients with cancer, as a immunocompro-
mised group, showed a higher mortality rate when infected (7).
However, recent reports have demonstrated that the imaging and
serological symptoms of certain cancer patients were relieved
after SARS-CoV-2 infection (8). This effect of SARS-CoV-2
infection occurs not only in hematological malignancies, such
as Epstein-Barr virus-positive classical Hodgkin lymphoma (9),
follicular lymphoma (10), acute myeloid leukemia (11) and
chronic lymphocytic leukemia (12), but also in solid tumors
such as colon cancer (13,14) and renal cell carcinoma (15).
Although the underlying mechanism has not been entirely
understood, researchers have speculated that SARS-CoV-2
can activate the body's innate immunity. By binding to the
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Figure 1. Pathological results after core needle biopsy. (A and D) H&E staining [(A), x40 magnification and (D), x100 magnification] showed the pathological
type of lung adenocarcinoma, with a tumor mass that appeared to be of mixed histological pattern, including acinar, papillary, bronchioloalveolar and solid
patterns. IHC (x100 magnification) showed (B) positive thyroid transcription factor-1 expression, (C) positive Napsin A expression, (E) negative cytokeratin 5/6
expression and (F) sporadic cells positive for tumor protein 63 expression.
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Figure 2. Whole-body positron emission tomography/computed tomography scan. Images revealed an FDG-avid mass with a maximum standardized uptake
value of 8.8 in the lower right lung. Additionally, increased accumulation of FDG in the right paratracheal lymph nodes, liver and bone marrow was also noted
(red arrows). FDG, fluorine-18-fluorodeoxyglucose; R, right; AR, anterior right; PR, posterior right; L, left.

Figure 3. Sequential chest computed tomography scans. There was substantial regression of the lung lesions over time (white arrows). (A) April 2022,
(B) September 2022 and (C) December 2022.

angiotensin-converting enzyme 2/neuropilin-1 complex on the  through non-major histocompatibility complex-restricted path-
surface of infected cell membranes through the surface spike ~ ways, enhances the recognition of macrophages and dendritic
proteins, it changes the natural tolerance of innate immunity  cells, thus inducing excessive inflammatory responses, and
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Figure 4. Changes to the metastatic lesion in the liver. Positron emission tomography/CT showed that there were multiple scattered metastatic lesions (maximum
diameter, 1.1 cm) in the right lobe of the liver in March 2022. However, the follow-up CT scan performed in December 2022 showed that the metastatic lesions

were significantly reduced in size or had even locally disappeared.

activates more cytotoxic T cells to destroy infected cells (16).
In other words, SARS-CoV-2 infection makes tumor cells
more susceptible to attack by immune cells and destruction.
Furthermore, some researchers believe that cross-reactivity
may occur between SARS-CoV-2 antigens and specific tumor
antigens, thus activating the tumor-specific anti-tumor response
of T cells to mediate the oncolytic effect (17). Additionally,
activating natural killer cells is also reported to be an essential
factor involved in oncolysis (18). We hypothesized (despite it not
being confirmed) that SARS-CoV-2 infection plays an indis-
pensable role in superior drug sensitivity and lower resistance to
antineoplastic agents. Therefore, SARS-CoV-2 maybe exert the
effect of an oncolytic virus (OV) on mediating the enhancement
of the sensitivity of targeted anticancer agents, improving their
efficacy, and promoting tumor dissolution and regression.
Oncolytic virotherapy is a promising avenue of immuno-
therapy that exerts its oncolytic effect by actively identifying and
infecting tumor cells, replicating and eventually killing tumor
cells with different regulatory mechanisms, such as inducing an
innate immune response, but with immune exemption in normal
cells (19). Although few viruses have currently been successfully
developed into Food and Drug Administration-approved treat-
ments for use in clinical regimens, the discovery of OVs can be
traced back as far as the mid to late 19th century, when Dock (20)
described a patient with myeloid leukemia who has suffered a
spontaneous reduction of abnormal leukocyte counts after an
influenza epidemic. Following this, similar reports became more
common, mainly finding patients with hematological tumors
who experienced transient remission after coincidental viral
infection. With more and more researchers working to modify
the natural wild-type lytic virus, further modifications have been
able to provide a more powerful anticancer effect (21). Currently,
various viruses, including RNA viruses such as rhinovirus,
poliovirus, measles virus and vesicular stomatitis virus, and
DNA viruses, such as adenovirus and herpes simplex virus, have
been used in cancer treatment (22). Due to their single-stranded

structure, RNA viruses have some natural disadvantages in use
as preclinical virus models of anticancer therapy compared with
DNA viruses. The mutation rate of RNA viruses is 1x10°-10* per
base per cell, while that of DNA viruses is 1x10-8-10°, Therefore,
if RNA viruses are used as vectors and injected into patients, the
patients may face more unpredictable risks (23). Compared with
DNA viruses, RNA viruses are more easily integrated into the
host genome, which also brings unpredictable risks to patients.
Thus, if SARS-CoV-2 is to be used as an oncolytic therapy
vector, a series of genetically engineered modifications need to
be conducted. Similar to the case of combining poliovirus and
rhinovirus to form a recombinant poliovirus chimera (24), it is
necessary to further attenuate pathogenicity and cytotoxicity,
and enhance specificity and security if SARS-CoV-2 is to play a
role in antitumor immunomodulation.

In conclusion, tumor reduction after SARS-CoV-2 infection
is a rare condition. Although the exact cause and mechanism
are unknown, the clinical symptoms and diagnostic tests in the
present report suggest that SARS-CoV-2 infection may alter
the immunomodulatory response or drug resistance, leading to
improved antitumor effects. This case also provides a rationale
and inspiration for exploring SARS-CoV-2 as a viral vector
in oncolytic virotherapy, although further evidential studies
are required. Due to the present study reporting only a single
case, there was no way for a controlled trial to be conducted.
Therefore, this case is shared with other researchers and physi-
cians to aid in further elucidation of the mechanism involved.
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