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Background: The purpose of this study was to investigate the current status of diagnosis and treatment 
of Chinese patients with advanced non-small cell lung cancer (NSCLC) and the expert recommendation of 
the therapeutic regimens during the coronavirus disease 2019 (COVID-19) pandemic, and to analyze and 
summarize relevant rules.
Methods: Under the planning and coordination of the Lung Cancer Group of the Chinese Thoracic 
Society, we performed an online questionnaire survey among experts in lung cancer and patients with 
NSCLC. Convenience sampling was adopted for questionnaire survey of experts, and random sampling was 
adopted for questionnaire survey of patients. After collecting and sorting out the questionnaire, a descriptive 
analysis of the data was performed.
Results: Within 24 h from the distribution of questionnaires to the deadline, a total of 808 and 321 valid 
questionnaires from patients and experts were collected across China, respectively. There were 83.81% of 
the experts performed moderately and strongly anti-tumor therapy for patients with NSCLC during the 
COVID-19 pandemic. 76.6% of patients mainly receive online public welfare treatment, and the patient 
satisfaction rate reached up to 64.97%. For driver gene-positive patients with advanced NSCLC and non-
COVID-19, 82.87% of the experts recommended first-line simple targeted therapy, and 12.77% of the 
experts recommended targeted therapy with oral anti-angiogenic drugs. For patients who were unable to 
return to the hospital for treatment and showed resistance to the tyrosine kinase inhibitor (TKI) therapy, 
92.21% of the experts recommended oral anti-angiogenic drugs as the third-line home-based therapy and 
above. For patients with advanced NSCLC combined with COVID-19, 98.76% and 95.95% of the experts 
recommended discontinuation of chemotherapy and immunotherapy, respectively.
Conclusions: During COVID-19, most Chinese patients with NSCLC were still able to receive timely 
diagnosis and treatment either by online public welfare consultation or at nearby hospitals.
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Introduction

In 2020, coronavirus disease 2019 (COVID-19) has spread 
to over 200 countries and districts throughout the world, 
causing enormous economic and social losses. China is 
rapidly recovering from this public health emergency. 
Chinese experiences in fighting COVID-19 may provide a 
reference for other countries in the throes of COVID-19. 
COVID-19 is mainly spread by droplet transmission and 
contact transmission with extremely high infectivity, which 
results in continuous human-to-human transmission (1).

An analysis on 72,314 patients with COVID-19 from 
Chinese mainland showed that the crude mortality rate of 
COVID-19 overall patient population was 2.3%. The crude 
mortality rate of the patients with COVID-19 combined 
with a history of malignancies was increased to 5.6% (2). 
Another study on 1,590 patients with COVID-19 indicated 
that the patients combined with malignancies had a higher 
risk for the novel emerged coronavirus (SARS-CoV-2) 
infection and worse prognosis (3). Among 18 patients with 
COVID-19 and different malignancies, lung cancer (5/18, 
28%) was the most common cancer (3).

It is of high practical importance to understand the 
current status of the treatment of Chinese patients with 
non-small cell lung cancer (NSCLC) during the COVID-19 
pandemic. Therefore, we performed an online survey to 
understand the current status of diagnosis and treatment 
of Chinese patients with NSCLC and recommendations 
of therapeutic regimens of experts in NSCLC during the 
COVID-19 pandemic. We hope that our study may be 
of some use for international peer experts and patients 
during the COVID-19 pandemic. We present the 
following article in accordance with the SURGE reporting 
checklist (available at https://apm.amegroups.com/article/
view/10.21037/apm-21-72/rc).

Methods

Subjects

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study was 
approved by the ethics committee of The First Affiliated 
Hospital of Guangzhou Medical University (Ethics 

Number: 2020 No. 35). All subjects signed informed 
consent. Under the planning and coordination of the Lung 
Cancer Group of the Chinese Thoracic Society, 330 experts 
in lung cancer and 820 patients with NSCLC across China 
received an online questionnaire survey. A total of 321 valid 
questionnaires were collected from the experts in the Lung 
Cancer Group of the Chinese Thoracic Society, Chinese 
Society of Clinical Oncology (CSCO) Young Lung Cancer 
Group, and China Respiratory Oncology Collaboration 
(CROC). Meanwhile, 808 valid questionnaires were 
collected from Chinese patients with NSCLC. The effective 
response rate of the questionnaire was 98.17%. The 
surveyed experts came from the department of respiratory 
medicine, department of oncology, department of thoracic 
surgery, and department of radiotherapy.

Questionnaire survey

Under the planning and coordination by the Lung Cancer 
Group of the Chinese Thoracic Society, 16 problems 
related to the diagnosis and treatment of lung cancer that 
were of concern to experts and have clinical significance 
were included in the questionnaire. The consultation 
and answer part were additionally designed for the 
questionnaire survey to the patients to ensure the accuracy 
of the information collected. The questionnaire to expert 
contained 36 problems related to the treatment of advanced 
NSCLC. A total of 321 experts with experience received 
the questionnaire survey.

Convenience sampling was adopted for questionnaire 
survey of experts, and random sampling was adopted for 
questionnaire survey of patients. The questionnaire for 
experts was designed with single-choice questions, and the 
questionnaire for patients was designed with both single-
choice and multiple-choice questions. This article does 
not contain any studies with human participants or animals 
performed by any of the authors.

Statistical analysis

Statistical analysis was performed using the Statistical 
Package for Social Science (SPSS) software, version 
22.0 software. Categorical variables were described by 
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frequencies and percentages. Measurement data were 
expressed as means ± SD, and compared by ANOVA. 
P<0.05 was considered as statistical different.

Results

Baseline information

A total of 808 valid questionnaires from patients and 321 
valid questionnaires from experts were collected all across 

China. The baseline information of patients and experts 
were shown in Tables 1,2. There were 68.56% males and 
31.44% females. For age distribution, 11.3% patients were 
aged below 40 years old, 41.37% were 40–59 years old, and 
31.0% were 60–69 years old. Among all patients, 75.49% 
patients had NSCLC, 17.45% had SCLC, and 7.05% 
patients had other pathological types. Moreover, 63.24% 
patients were positive for the driver gene, and 36.76% were 
negative for the driver gene. Programmed death ligand-1 
(PD-L1) test was not performed in 73.02% patients. 
Moreover, 18.19% patients were PD-L1 of <1%, 7.18% 
were PD-L1 of 1–49%, and 1.16% were PD-L1 of >50%. 
For the history of COVID-19 exposure, 97.77% had no 
history of COVID-19 exposure, 1.61% had the history of 
COVID-19 exposure in which the possibility of infection 
was excluded after 14 days of quarantine, and 0.62% were 
once infected by COVID-19 and already cured.

A total of 321 experts surveyed came from 28 provinces 

Table 1 Basic information of patients

Items Proportion, %

Gender

Male 68.56

Female 31.44

Ages (years)

<40 11.30

40–59 41.37

60–69 31.06

≥70 16.27

Case types

NSCLC 75.49

SCLC 17.45

Others 7.05

Driving gene types

Positive 63.24

Negative 36.76

PD-L1 examination

No 73.02

Yes, PD-L1 <1% 18.19

Yes, 1%< PD-L1 <49% 7.18

Yes, PD-L1 >50% 1.61

Contact history of COVID-19

No 97.77

Yes, but the infection was basically eliminated 
after the isolation period

1.61

Yes, but it has been cured 0.62

NSCLC, non-small cell lung cancer; SCLC, small cell lung 
cancer; PD-L1, programmed death ligand-1; COVID-19, 
coronavirus disease 2019.

Table 2 Basic information of experts

Items Proportion, n (%)

Distribution of provinces and cities

Guangdong Province 71 (22.12)

Henan Province 48 (14.95)

Beijing City 42 (13.08)

Zhejiang Province 21 (6.54)

Distribution of hospital

Grade A of level III hospital 287 (89.41)

Under grade A of level III hospital 34 (10.59)

Distribution of department

Distribution of respiratory medicine 157 (48.91)

Oncology department 131 (40.81)

Distribution of thoracic surgery 15 (4.67)

Distribution of radiotherapy department 14 (4.36)

Titles

Attending doctor 75 (23.36)

Associate senior doctor and above 246 (76.64)

Diagnosis and treatment of COVID-19

Direct participation 192 (59.81)

No participation 129 (40.19)

COVID-19, coronavirus disease 2019.
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Not recommended: 1.56%

Weak recommended: 14.64% Highly recommended: 25.55%

Moderate recommendation: 58.26%

Worry about various risks and
adopt the best supportive treatment

Through the epidemic period safely,
balance the efficacy and toxicity

Strictly follow the guidelines and
create conditions for medication

A

B

Figure 1 Expert advice on diagnosis and treatment of advanced NSCLC during the COVID-19 pandemic. (A) Treatment; (B) medication. 
NSCLC, non-small cell lung cancer; COVID-19, coronavirus disease 2019.

in China, including 71 from Guangdong Province 
(22.12%), 48 from Henan Province 48 (14.95%), 
42(13.08%) from Beijing, and 21 (6.54%) from Zhejiang 
Province. Among them, 157 experts (48.91%) surveyed 
came from the department of respiratory medicine, 131 
(40.81%) from the department of oncology, 15 (4.67%) 
from the department of thoracic survey, and 14 (4.36%) 
from the department of radiotherapy. A total of 192 experts 
(59.81%) participated in the diagnosis and treatment of 
COVID-19.

The diagnosis and treatment of advanced NSCLC during 
the COVID-19 pandemic

For the therapeutic principle, during the COVID-19 
pandemic, 83.81% of the experts moderately and strongly 
recommended anti-tumor therapy for the patients with 
advanced NSCLC, while 14.64% only made a weak 
recommendation of the anti-tumor treatment. A total of 
68.54% experts recommended waiting for the end of the 
pandemic and weighing the trade-offs between efficacy and 
toxicity, 30.22% experts recommended patients to strictly 
follow the guidelines and create favorable conditions for 
anti-tumor medication, and 4 (1.25%) worried about all 
kinds of risks and only recommended supportive treatment. 
The results were shown in Figure 1.

For the access pathway to health care, during the 

COVID-19 pandemic, patients received primary diagnosis 
and treatment via online public welfare consultation, 
including telephone of 39.23%, WeChat of 22.15% and 
gratuitous online treatment of 15.22%, accounting for 
76.6%. Only 5.69% of the patients paid for the online 
medical consultation. The satisfaction rating of patients 
who received online diagnosis and prescription reached 
64.97%. Moreover, 249 experts (77.57%) believed that 
online diagnosis and prescription had limited effect on 
patients and could solve limited problems. However, 
72 experts (22.43%) believed that online diagnosis and 
prescription could solve most of the problems and were 
worthy of popularization.

In the choice of hospitals, before or during the pandemic, 
local first-class hospitals at grade 3 were the preferred 
choice for patients (53.59% or 43.19%). During the 
pandemic, the percentage of patients who sought medical 
care at nearby hospitals (non-first-class hospitals at grade 3)  
was increased from 17.45% to 35.02%, the percentage of 
patients who sought medical care at local renown first-
class hospitals at grade 3 was decreased from 21.53% to 
9.41%. The percentage of patients who sought medical 
care at domestic renown first-class hospitals at grade 3 was 
decreased from 5.82% to 1.98%.

During the pandemic, the reasons for changing the 
therapeutic regimens among patients with NSCLC were as 
follows: doctor’s recommendation for 49.38%, postponing 
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of the plan for doctor visits for 46.66%, and difficulty in 
booking hospital beds for 38%. There were 56.07% experts 
who recommended patients to seek medical care nearby, 
31.78% recommended patients to make a decision after 
online expert consultation, and 10.59% recommended 
patients to seek treatment at the original healthcare 
institutes.

Changes in the medication regimens for patients with 
advanced NSCLC and expert recommendations

The percentage of patients receiving targeted therapy was 
increased from 24.26% to 35.27% during the pandemic. 
The percentage of patients receiving multi-target anti-
angiogenic drugs was increased from 10.15% to 21.66%. 
The percentage of patients receiving chemotherapy 
and combination chemotherapy was decreased from 
36.26% to 15.97%. The percentage of patients receiving 
immunotherapy and combination immunotherapy was 
decreased from 3.84% to 2.6%.

Among various medication options for advanced 
NSCLC during the pandemic, 270 experts (84.11%) 
recommended the use of targeted therapy, 34 (10.59%) 
recommended oral anti-angiogenic drugs, 11 (3.43%) 
r e c o m m e n d e d  i m m u n o t h e r a p y,  a n d  6  ( 1 . 8 7 % ) 
recommended chemotherapy. However, 156 experts (48.6%) 
did not recommend immunotherapy, 153 (47.66%) did not 
recommend chemotherapy, 5 (1.56%) did not recommend 
targeted therapy, 5 (1.56%) did not recommend the 
intravenous anti-angiogenic drugs, and 2 (0.62%) did not 
recommend the intravenous anti-angiogenic drugs.

Expert recommendations on medication regimens for 
patients with advanced NSCLC and non-COVID-19

For patients with advanced NSCLC without COVID-19, 
it is very important to treat timely when necessary, and to 
distinguish the adverse events and symptoms related to 
COVID-19.

(I) For patients with driver gene-positive advanced 
NSCLC, 266 experts (82.87%) recommended 
simple epidermal growth factor receptor-tyrosine 
kinase inhibitor (EGFR-TKI) therapy as the first-
line therapy, 41 (12.77%) recommended EGFR-
TKI therapy combined with anti-angiogenic 
drugs, but EGFR-TKI with chemotherapy should 
be used with caution. During the pandemic, 

35.27% patients chose the targeted therapy, 
while only 8.79% chose the combination targeted 
therapy. This phenomenon agreed with the expert 
recommendation. EGFR-TKIs have a well-
understood mechanism and explicit effect, and they 
are suitable for home-based treatment, thereby 
avoiding the risk of COVID-19 infection caused by 
EGFR-TKI combined with other treatment.

(II) For driver gene-negative patients with PD-L1 
≥50%, 198 experts (61.68%) recommended simple 
immunotherapy, 58 (18.07%) recommended 
immunotherapy combined with chemotherapy, 33 
(10.28%) recommended oral anti-angiogenic drugs 
combined with chemotherapy.

(III) For the driver gene-negative patients with PD-
L1 of 1–49%, different therapies were ranked in 
descending order of recommended favorability. 
Chemotherapy combined with immunotherapy 
was 39.25%, simple chemotherapy was 21.18%, 
and chemotherapy combined with anti-angiogenic 
drugs was 19.94%. The choice of  specif ic 
therapeutic regimens for individual patients 
depended on weighing the trade-offs between 
efficacy and adverse events of anti-tumor therapy.

(IV) For patients with driver gene negative and PD-
L1-negative, different therapies were ranked in 
descending order of recommended favorability. 
Chemotherapy combined with immunotherapy 
was 46.42%, simple chemotherapy was 32.09%, 
and chemotherapy combined with anti-angiogenic 
drugs was 7.17%. During the pandemic, 15.97% 
patients chose chemotherapy with or without 
other treatments, 7.92% chose multi-target anti-
angiogenic drugs. This phenomenon suggested 
that among the patients with advanced NSCLC 
who were not suitable for oral targeted drugs, 
chemotherapy still occupied an important status.

(V) For the driver gene-positive or driver gene-negative 
patients with advanced NSCLC who were unable 
to return to hospitals for treatment and showed 
resistance to the TKI therapy, 296 experts (92.21%) 
recommended oral anti-angiogenic drugs as the 
third-line home-based therapy and above. During 
the pandemic, 21.66% patients chose multi-
targeted anti-angiogenic drugs, 7.92% chose multi-
targeted anti-angiogenic drugs combined with 
other treatments. Multi-targeted anti-angiogenic 
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drugs provided another option for patients during 
the COVID-19 pandemic.

Expert recommendations on medication regimens for 
patients with advanced NSCLC combined with COVID-19

First of all, the patients with COVID-19 should be 
quarantined and receive proper treatment according to the 
guidelines for the diagnosis and treatment of COVID-19. 
For driver gene-positive patients with NSCLC and 
COVID-19, if the condition was mild and ordinary, they 
should be given targeted therapy continuously (46.11%), 
or targeted therapy be discontinued (41.43%). Moreover, 
if the condition was severe or critical, the targeted 
therapy should be discontinued (86.91%). For patients 
with advanced NSCLC combined with COVID-19, 
during the chemotherapy, 98.76% experts recommended 
discontinuation of the targeted therapy. If patients were 
combined with COVID-19 during the immunotherapy, 
95.95% experts recommended discontinuation of the 
immunotherapy.

After  the  recovery  of  advanced NSCLC from 
COVID-19, the physical conditions of the patients should 
be comprehensively evaluated. High-efficiency and low-
toxicity medications are recommended, and the anti-tumor 
treatment should be postponed. Targeted therapy should 
be administered after the patients were discharged from the 
hospital for COVID-19 for over 2 weeks. Chemotherapy, 
immunotherapy and intravenous anti-angiogenic drugs 
should be given at over four weeks after the patients were 
discharged from the hospital for COVID-19.

Discussion

Our survey was the first one on the current status of 
treatment among patients with advanced NSCLC and 
the expert recommendations on therapeutic regimens for 
these patients. The patients surveyed came from over 20 
provinces in China, and they aged 20 to 70 years old. The 
consultation and answer part were additionally designed 
when collecting information by questionnaire survey among 
the patients to ensure the accuracy of data. A total of 321 
experts from 28 provinces in China participated in the 
questionnaire survey. Most of the experts came from first-
class hospitals at grade 3. Doctors with professional title of 
attending physician and above were surveyed, and they came 
from the department of respiratory medicine, department of 
oncology, department of thoracic surgery, and department 

of radiotherapy. The experts with intermediate and deputy 
senior professional titles and above accounted for 76.64%. 
59.81% experts were directly involved in the treatment and 
diagnosis of COVID-19. These features of experts ensured 
the authoritativeness of the recommended therapeutic 
regimens.

COVID-19 is known for its extremely high infectivity, 
and patients with lung cancer are more susceptible to 
COVID-19 (3). Through the questionnaire survey, we 
found that the experts have a certain consensus on the 
treatment principle, the way of seeking medical treatment, 
the choice of hospital and medication scheme, and the 
recommendation of the preferred scheme. These findings 
are of high practical and clinical value. According to the 
current clinical guidelines, most of the experts recommend 
that anti-tumor therapy can be carried out as long as it is 
reasonable, although they preferred to wait for the end of 
the pandemic to weigh the trade-offs between efficacy and 
toxicity. Experts seem to have reached a consensus that in 
order to bring the best benefits to patients, we need to find 
a proper balance between efficacy and risk.

The changes of the therapeutic regimens for patients 
with advanced NSCLC during the pandemic are 
primarily based on expert recommendations. Therefore, 
it is highly crucial to establish a smooth doctor-patient 
communication channel during the pandemic, such as 
online video communications and cloud-based gratuitous 
treatment. Patients with advanced NSCLC sought medical 
care mainly through online public welfare consultations 
during the pandemic, and most of the patients’ needs can 
be reasonably answered. The continuous improvement of 
China’s communication network infrastructure and the 
rapid development of mobile Internet technology provide a 
strong guarantee for smooth doctor-patient communication. 
Chinese medical staff have been making selfless sacrifices 
and contribution to the fight against COVID-19, providing 
patient management and medical consultation services, 
and guiding the diagnosis and treatment and adverse 
events management for patients. Moreover, patients’ trust 
in doctors and close collaboration between patients and 
doctors have created favorable conditions for the defeating 
COVID-19. However, due to the complexity of the diseases 
and some objective factors, including transportation and 
unbalanced regional development, the needs of some 
patients are still left unsatisfied, which is where more efforts 
and improvement are expected. While online medical 
consultation can solve some basic problems, complicated 
problems cannot be addressed unless through other 
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measures.
Before and during the pandemic, local first-class 

hospitals at grade 3 remain the preferred choice for 
patients. It means that the first-class hospitals at grade 3 
serve as a backbone force for safeguarding people’s health. 
Before the pandemic, 75.12% of patients with advanced 
NSCLC chose to receive treatment at local and provincial 
first-class hospitals at grade 3, where the treatment efficacy 
was better. However, the percentage of patients seeking 
medical care at nearby hospitals was increased from 17.45% 
before the pandemic to 35.02% during the pandemic. In 
the meantime, the percentage of patients seeking medical 
care at provincial renown first-class hospitals at grade 3 was 
decreased from 21.53% to 9.41% during the pandemic. 
Apparently, patients with advanced NSCLC were worried 
about contracting COVID-19 by traveling a long distance 
to seek medical care. Moreover, Chinese basic health care 
capability is being strengthened, and the first-class hospitals 
at grade 3 across China have played an important role in 
safeguarding people’s health. Most of the patients’ demands 
for primary health care can be met. At the same time, large 
renowned first-class hospitals at grade 3 have gradually 
become the treatment centers for difficult miscellaneous 
diseases and the clinical centers for making major technical 
breakthroughs. Furthermore, the patient is worried about 
contracting COVID-19 due to long-distance medical 
treatment, which further limits the patient’s treatment 
options. Therefore, it is important to evaluate the benefit-
risk ratio of patients with advanced NSCLC.

The early symptoms of COVID-19 include fever, 
dry coughs, and fatigue. Some patients are combined 
with nasal obstruction, running nose, pharyngalgia, 
myalgia, and diarrhea. These symptoms need to be 
distinguished from those of non-infectious diseases, such 
as vasculitis, dermatomyositis, and cryptogenic organizing 
pneumonia (4,5).  Patients with advanced NSCLC 
receiving chemotherapy may also present with fatigue and 
pulmonary infection (6). The patients receiving targeted 
therapy may present with diarrhea, myalgia, fever, and 
interstitial pneumonia (7). Those receiving immunotherapy 
may present with fever, diarrhea, and immune-related 
pneumonia (8). For these reasons, the drug-related adverse 
events in patients with advanced NSCLC overlap with the 
symptoms of COVID-19, and differentiation is needed 
between the two to avoid mistaken diagnosis. The basis 
for differential diagnosis includes the history of exposure 
to the pandemic and contact with high-risk populations. 
Nucleic acid testing and radiographic examination can also 

be performed to distinguish.
Experts highly recommended targeted drugs for 

advanced NSCLC during the COVID-19 pandemic, 
and the oral anti-angiogenic drugs were the second most 
favorable. IPASS (9) provided convincing evidence for the 
use of gefitinib as the first-line treatment for patients with 
EGFR-mutated NSCLC. NEJ009 study further indicated 
that gefitinib plus pemetrexed and carboplatin significantly 
improved median progression-free survival (mPFS) than 
gefitinib monotherapy. We have noticed that the percentage 
of patients with performance status (PS) =0 (i.e., in good 
basic status) in the NEJ009 study was higher than that 
in other studies. Therefore, the overall survival (OS) was 
longer in these patients, indicating that the combination 
therapy may be more suitable for patients in good basic 
status. Recent years have witnessed the large-scale clinical 
use of third-generation EGFR-targeting drugs. FLAURA 
study (10) showed that osimertinib significantly improved 
mPFS and median OS (mOS) than the first-generation 
TKI (gefitinib/Tarceva). Moreover, the incidence of 
treatment-related adverse events of grade ≥3 was lower 
with osimertinib (42% vs. 47%), indicating a right balance 
between toxicity and OS. Furthermore, both NEJ026 (11) 
and RELAY studies (12) indicated that anti-angiogenic 
drugs combined with EGFR-TKIs could considerably 
improve PFS in patients with advanced NSCLC combined 
with controllable adverse events. Version 3.220 of the 
NCCN Guidelines (13) recommended anti-angiogenic 
drugs combined with EGFR-TKIs as the first-line therapy 
for EGFR mutation-positive NSCLC. Therefore, during 
the pandemic, the experts strongly recommended oral 
targeted drugs or targeted drugs combined with oral anti-
angiogenic drugs for the driver gene-positive patients with 
advanced NSCLC. By contrast, targeted therapy combined 
with chemotherapy was the less popular.

For the driver gene-positive or driver gene-negative 
patients with advanced NSCLC who were unable to 
return to hospitals for treatment and showed resistance 
to the TKI therapy, most of the experts recommended 
oral anti-angiogenic drugs as the home-based therapy. 
This therapeutic regimen could achieve a right balance 
between anti-tumor efficacy and COVID-19 risk. The 
ALTER 0303 trial (14) indicated that monotherapy with 
anlotinib hydrochlorideoral and anti-angiogenic drug could 
dramatically improve the PSF and OS as the third-line 
therapy and above for patients with NSCLC than placebo. 
The adverse events primarily included hypertension, 
fatigue, an increase of the thyroid stimulating hormone 
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level, anorexia, hypertriglyceridemia and hand-foot 
syndrome. The anti-angiogenic drugs are easy to use and 
can control the adverse events. During the 2019 WCLC 
World Conference, Prof. Han from the Shanghai Chest 
Hospital Affiliated Shanghai Jiao Tong University School 
of Medicine reported the following outcome for the use of 
sintilimab combined with anlotinib as the first-line therapy 
for the advanced NSCLC: objective response rate (ORR) 
72.7%, disease control rate (DCR) 100%, and incidence 
of grade ≥3 adverse events 27.3% (15). These results 
indicated that anlotinib combined with other drugs as the 
first-line therapy could lead to satisfactory outcomes with 
controllable risk. During the pandemic, the oral multi-
target anti-angiogenic drugs offered another treatment 
option for patients with advanced NSCLC.

Most  o f  the  exper iment s  r ecommended  drug 
discontinuation and quarantine for COVID-19 for patients 
with advanced NSCLC who contracted COVID-19 during 
chemotherapy or immunotherapy. In one study which 
recruited 915 patients with malignancies who received 
immunotherapy, 43 patients (5%) had pneumonia, and 
the time of the onset of pneumonia varied from 9 days 
to 19.2 months (16). Radiographic examination is a very 
important diagnostic method for COVID-19. However, 
it is considered inadequate for the differentiation between 
immune-related pneumonia and COVID-19. For patients 
with negative driver gene and positive PD-L1 expression, 
the KEYNOTE-024 trial (8), Keynote-042 trial, and 
Keynote-189 trial showed that the immunotherapy with 
or without chemotherapy could significantly improve the 
survival of patients with advanced lung cancer. According 
to our survey, the experts strongly recommended 
immunotherapy with or without chemotherapy. During 
the pandemic, the experts highlighted the importance of 
personal protection. Extra attention should be given to the 
adverse events caused by the immune checkpoint inhibitors, 
such as fever, diarrhea, and immune-related pneumonia (8)  
and chemotherapy-related toxic and side effects (6). 
Immunotherapy is associated with distinctive side effects, 
which need to be carefully observed to achieve early 
discovery, early diagnosis and early treatment.

Our study also had certain conspicuous limitations. 
Firstly, the survey sample size was not sufficiently large, 
which might impair the convincingness of the conclusions. 
Secondly, the questions contained in the questionnaire were 
limited and did not cover every aspect of advanced NSCLC. 
Thirdly, the questionnaire responses were the only source 

of data, which led to population selection bias. Since the 
survey findings were not fully supported by the objective 
evidence in evidence-based medicine, they only serve as a 
reference for patients with advanced NSCLC during the 
COVID-19 pandemic.

The diagnosis and treatment of lung cancer are 
challenged during the COVID-19 pandemic. During 
the COVID-19 pandemic, although the diagnosis and 
treatment of lung cancer are affected to varying degrees, 
most of patients with lung cancer in China are still able 
to receive timely diagnosis and treatment either by online 
public welfare consultation or at nearby hospitals. For 
drug selection, immunotherapy and chemotherapy should 
be administered with caution to patients with NSCLC. 
According to the questionnaire survey, targeted therapy 
and oral anti-angiogenic drugs were the most commonly 
recommended by experts. This recommendation also 
agreed with the actual choice made by the general patient 
population. Personal protection should be strengthened for 
patients with NSCLC who are needed for hospitalization 
to get immunotherapy and chemotherapy. Effective 
communication mechanisms should be established with 
the attending physician to cope with potential drug-related 
adverse events. A right balance between the benefits and 
risks of the anti-tumor treatment is particularly vital under 
this unique situation to achieve maximum benefits for the 
patients with NSCLC. Based on the above consideration, 
most experts strongly recommended the targeted therapy 
and oral anti-angiogenic drugs. Our results agreed with the 
actual choice made by the advanced NSCLC patients.
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