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Abstract

Since the outbreak of 2019 novel coronavirus disease (COVID-19) in-
duced by a severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), the pandemic has become a global catastrophe. Patients with 
cancer especially lung cancer are more vulnerable and susceptible to 
get infected by the virus SARS-CoV-2. The overwhelming impact 
of COVID-19 on lung cancer community may result in rise of the 
incidence and mortality of lung cancer. It would become more obvi-
ous in future retrospective studies. Lung cancer patients are believed 
at higher risk of COVID-19 due to immunosuppression and should 
be protected by vaccination with priority. Better understanding of 
SARS-CoV-2 could help develop more effective vaccines to eradicate 
this disease in the near future.
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Introduction

Since the outbreak of 2019 novel coronavirus disease (COV-
ID-19) induced by a severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2), the pandemic has become a global 
catastrophe resulting in overwhelming impacts on human life 

[1, 2]. In an effort to prevent the spread of the COVID-19, vari-
ous activities and academic events including cancer medicare, 
research and academic conferences have been highly inter-
rupted [3]. Here we specified the multifaceted impacts on lung 
cancer community.

Patients with cancer have been disproportionately affected 
by the COVID-19 pandemic including the adverse outcomes 
in cancer patients with COVID-19, the impact of the COV-
ID-19 pandemic on the delivery of cancer management and the 
severe disruption to cancer research [4].

With dramatic increase of COVID-19 cases and wide-
spread, the diagnosis and treatment of lung cancer patients 
have been an increasing challenge due to the overload of 
public health measures as the lung cancer patients are a high-
risk population during the outbreak of COVID-19. The lung 
cancer patients are badly needed to avoid viral infection. To a 
great extent, it is difficult to distinguish lung cancer patients 
from those who had COVID-19 symptoms. This pioneer work 
pointed out how to apply individual management for lung can-
cer patients to protect them from COVID-19 [5].

Lung Cancer Patients at High Risk of Infection 
by SARS-CoV-2

As recognized, the patients with cancer and COVID-19 were 
more likely to deteriorate into severe illness than those with-
out cancers [6]. Most strikingly, the patients with lung can-
cer are more vulnerable and susceptible to get infected by the 
virus SARS-CoV-2. Considerable evidence has demonstrated 
that this virus selectively attacks lung tissue [7]. SARS-CoV-2 
is interfered primarily by angiotensin-converting enzyme 2 
(ACE2) receptor. If the viral load is overwhelming, SARS-
CoV-2 infection will spread to other organs mainly depend-
ent on ACE2 receptor expression. Cytokine storm and organ 
crosstalk result in systemic inflammation with multi-organ 
failure syndromes [8]. The symptoms of lung cancer patients 
may have some similarity with COVID-19 including fever, 
cough, shortness of breath and pleural effusion. Majority of 
them are the elderly, immunosuppressive, accompanying by 
other complications, leading to them at high risk of COVID-19 
prevalence [9, 10].

Based on previous studies on the innate and adaptive im-
mune responses elicited by SARS-CoV-2 infection, it has been 
aware that the immunological pathways likely contribute to 
severity and survival of COVID-19 patients [11]. Evidence 
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showed that high levels of C-X-C motif chemokine ligand 10 
(CXCL10), chemokine (C-C motif) ligand 7 (CCL7) and inter-
leukin-1 (IL-1) receptor antagonist in patients with COVID-19 
were associated with increased viral load, lung injury, loss of 
lung function and worse outcome, which may provide better 
understanding of COVID-19 and deep insights into prognosis 
and therapeutics [12].

Deep immune profiling of COVID-19 patients published 
by Mathew et al revealed distinct immunotypes with therapeu-
tic implications using high-dimensional cytometry to analyze 
125 COVID-19 patients in comparison with them with recov-
ered and healthy individuals. Three immunotypes were impli-
cated to be capable of helping therapeutic design [13].

Differentially Expressed Genes and Immuno-
suppressive Enrichment Networks in Lung Can-
cer Patients

The database was retrieved from database of Gene Expression 
Profiling Interactive Analysis (GEPIA; http://gepia.cancer-
pku.cn/). Differential expression analysis was performed to 
evaluate the differential gene expression profile on chromo-
somal distribution of gene expression plots across all lung can-
cer samples and normal tissues (Fig. 1a). Analysis of gene on-
tology (GO) biological process revealed immunosuppressive 
pathways involved of down-regulated genes in lung adeno-
carcinoma patients. The immune-related enrichment networks 
that the under-expressed genes are highly involved included 
humoral and adaptive immune response pathways, immune 
cell adhesion and chemotaxis (Fig. 1b).

All severe COVID-19 patients should be screened for 
hyperinflammation to identify the subgroup of patients based 
on their cytokine storm syndromes and immunosuppression. 
Therapeutic options including steroids, intravenous immu-
noglobulin, selective cytokine blockade and JAK inhibition 
could improve the mortality of such patients [14].

The Mortality of Lung Cancer Patients May In-
crease Once Infected by SARS-CoV-2

Cancellation of screening programs and limited outpatient ser-
vice may lead to delayed diagnosis and shrunk adherence to 
treatment protocols in lung cancer patients. As a result, both 
incidence and mortality are expected to increase accordingly 
[15].

Clinical characteristics, outcomes and risk factors for mor-
tality were studied in patients with cancer and COVID-19 in 
Hubei, China. Patients with cancer and COVID-19 who were 
admitted to hospital had a high case-fatality rate. Unfavorable 
prognostic factors, including receiving chemotherapy within 4 
weeks before symptom onset and male sex, might help clini-
cians to identify patients at high risk of fatal outcomes [16].

There is a retrospective study from a Spanish group re-
viewing 1,878 medical records of all COVID-19 patients to 
detect cumulative incidence of COVID-19 in lung cancer pa-
tients. They found that lung cancer patients with COVID-19 

diagnosis had significantly higher mortality rate than the 
COVID-19 patients in general population. Dead lung cancer 
patients were elderly compared to survivors [17]. Cancer is 
undoubtedly an adverse prognostic indicator on COVID-
19-related mortality, but what extent effect largely depends on 
individual patient. Another study showed a population-based 
analysis of patients hospitalized by COVID-19 with or without 
cancer. This population-based analysis demonstrates that lung 
cancer is an independent adverse prognostic factor for those 
patients with COVID-19 [18]. Sha et al first investigated the 
impact of COVID-19 on non-COVID-19 lung cancer patients 
during the pandemic. The study demonstrated the significant 
impact of the COVID-19 crisis on oncological care, indicating 
that treatment decisions, follow-up and psycho-oncological 
support need to be changed during pandemic [19]. A study 
done by a Korean group analyzed the impact of COVID-19 on 
lung cancer diagnosis in Korea, where lung cancer incidence 
continues to rise, and they found that the proportion of patients 
with advanced non-small-cell lung carcinoma (NSCLC) in-
creased during the COVID-19 pandemic [20].

Treatment disruptions, modifications, or delayed cancer 
diagnoses due to COVID-19 pandemic may result in clinical 
consequence for these patients [21]. Since the beginning of the 
pandemic, many hypotheses have been made regarding anti-
cancer treatments that increase the risk of serious complica-
tions of COVID-19. For example, chemotherapy can induce a 
decrease in neutrophils and lymphocytes, potentially increas-
ing the possibility of infection. Immune checkpoint blockade is 
a common immunotherapy for lung cancer, but it may increase 
the risk of inflammatory syndrome and acute COVID-19 res-
piratory disease. In addition, radiotherapy may also limit bone 
marrow reserves and cause pneumonia, which will increase 
complications for COVID-19 patients [22].

However, currently few clinical data support these hy-
potheses. Researchers from 55 centers in the UK published 
a prospective observational study of 800 cancer patients and 
documented COVID-19 infections. About half of the patients 
(52%) had a mild course, 28% of patients died, and the risk 
of death was significantly related to similar clinical features 
reported in other studies: old age, men and complications, such 
as diabetes and cardiovascular disease [23].

There was no significant correlation between chemother-
apy and COVID-19 infection mortality in patients (281, 35%) 
who received chemotherapy within 4 weeks after COVID-19, 
compared with cancer patients who did not receive chemother-
apy. In addition, patients receiving immunotherapy, targeted 
therapy, hormone therapy, surgery or radiotherapy within 4 
weeks after surgery have no significant correlation with mor-
tality. Active cancer treatment may not adversely affect the 
survival rate of cancer patients infected with COVID-19 [24].

COVID-19 has had a significant impact on the prognosis 
of patients with lung cancer.

The 30-day mortality rate in patients with NSCLC sig-
nificantly increased from 25% before COVID-19 to 49% dur-
ing COVID-19. For the patients with small-cell lung cancer 
(SCLC), the 30-day mortality rate jumped from 18% before 
COVID-19 to 32% during COVID-19 [25].

A study from Imperial College London is the largest global 
analysis of cancer patients with COVID-19 [26]. Such a large 
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cohort of cancer patients with COVID-19 showed that these 
patients are at increased risk of severe outcomes and death. 
Age, gender and co-existing comorbidities appear to be signif-
icant risk factors associated with poorer prognosis. Effectively 
monitoring and treating this population could help clinicians 
to minimize the impact of the COVID-19 pandemic on cancer 
patients and reduce mortality. COVID-19 vaccines would be 
of the priority to them [27].

To reduce the mortality of lung cancer patients during the 

COVID-19 outbreak period, it should be extremely cautious to 
evaluate the risk of COVID-19 for lung cancer patients [28].

The Impact of COVID-19 Pandemic on Lung 
Cancer Research

Systemic search of all publications available from PubMed 
was performed using “COVID-19/SARS-CoV-2”, “lung can-

Figure 1. Differentially expressed genes and immunosuppressive enrichment networks in lung cancer patients. The database 
was achieved from database of Gene Expression Profiling Interactive Analysis (GEPIA; http://gepia.cancer-pku.cn/). Differential 
expression analysis was performed to evaluate the gene expression profile across all tumor lung cancer samples and normal 
tissues. Differential method analysis of variance (ANOVA) was used for tumor vs. paired normal samples. (a) Chromosomal dis-
tribution of gene expression plots. Default color: over-expressed genes (red); under-expressed genes (green). (b) Gene ontology 
biological process: immunosuppressive pathways involved of down-regulated genes in lung adenocarcinoma patients.
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cer”, “COVID-19 and lung cancer”. The number of monthly 
publications from November 2019 to February 10, 2021 was 

found and plot graphs as a function of number of publica-
tions over time (month) are shown in Figure 2. Along with 

Figure 2. The impact of COVID-19 pandemic on lung cancer research. Published literature was searched from PubMed data-
base between November 2019 and February 10, 2021. All studies on COVID-19, lung cancer and combination of both COVID-19 
and lung cancer were presented over time. (a) COVID-19 and lung cancer separately. (b) Studies on both COVID-19 and lung 
cancer. The trendlines were plotted based on Two Period Moving Average (2 Per. Mov. Aver.).
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the outbreak from the end of 2019, the number of publication 
increased abruptly from December 2019 to March 2020, and 
reached a peak in March and April 2020, and maintained at 
a higher level than the number of publication on lung can-
cer, while lung studies appeared to maintain flat of the graph 
(Fig. 2a). Interestingly, the number of studies on lung cancer 
patients concurrent with COVID-19 seemed to increase at a 
similar pattern with the studies on COVID-19 alone (Fig. 2b).

At the beginning of the outbreak of such a novel disease, 
SARS-CoV2 and COVID-19 attracted sufficient curiosity of 
global medical doctors and research scientists [29-31]. Nowa-
days, with more understanding of the virus and disease, the 
number of studies seemed to decrease compared with earlier 
time. As expected, a variety of vaccines against COVID-19 
have been eventually developed and applied for prevention of 
COVID-19 [32-36]. Hopefully, more effective vaccines could 
be manufactured to eradicate SARS-CoV-2 transmission and 
infection in the near future [37].

Concluding Remarks

In conclusion, the overwhelming impact of COVID-19 on 
lung cancer community may overexert our expectation, es-
pecially the incidence and mortality of lung cancer. It would 
become more obvious in future retrospective studies. Lung 
cancer patients are believed at higher risk of COVID-19 due 
to immunosuppression and should get vaccination with prior-
ity. With more profound understanding of SARS-CoV-2, more 
effective vaccines could be developed to eradicate this disease 
shortly.
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