
Abstract. Background/Aim: The COVID-19 pandemic has
forced medical institutions to scale back their practice.
Changes in patient behavior seemed to be having an impact.
We conducted a survey with the aim of reviewing lung cancer
treatment during the pandemic period and identifying
problems. Patients and Methods: We examined the medical
records of all patients pathologically diagnosed with non-
small cell lung cancer (NSCLC) in our hospital from 2017 to
2022. NSCLC patients were divided into two groups: those
diagnosed between 2017 and 2019 (first period) and those
diagnosed between 2020 and 2022 (second period). Results:
Within the study period, 267 NSCLC patients (first period: 147
patients, second period: 121 patients) were diagnosed in our
hospital. The patients in the two study periods did not differ
significantly in age (p=0.613), ECOG performance status
(p=0.125), and clinical stage (p=0.354). Tumor size was
significantly larger in the second period with a mean of 5.88
cm ± 3.02, compared to 4.24 cm ± 1.76 in the first period
(p<0.001). In the standard treatment group, the median
survival time was 457 days in the first period and 313 days in
the second period (p=0.063). In the best supportive care
group, median survival time was 122 days in the first period

and 57 days in the second period (p=0.004). Conclusion:
Patients themselves refrained from seeking consultation for
lung cancer treatment during the pandemic period. It is
inconclusive how to reduce the delay due to the suppression
of consultations, but this is an important issue for the future.

SARS-CoV 2 disease (COVID-19) has caused a global
pandemic. Like other countries, Japan experienced the
impact of COVID-19 on the population and associated
deaths. The pandemic forced many hospitals to take
measures to protect patients and medical staff, and some
facilities had to limit services. Due to the COVID-19
epidemic in Japan, patients have been affected as health
checkups were cancelled. Some medical institutions reported
changes in the medical treatment system, such as
postponement of surgery and treatment (1-7). During the
pandemic, some medical facilities may not have provided
adequate medical care. Moreover, changes in the behavior of
patients seeking medical care, such as voluntary refraining
from coming to the hospital, were also conceivable. In other
words, it is suggested that changes in patient behavior may
have made early diagnosis of lung cancer difficult, leading
to an increase in advanced cases and poor prognosis. It is
unknown and should be a subject of investigation whether
adequate medical care was provided to lung cancer patients
during the pandemic.

Our hospital is located in the suburbs of Tokyo, and while
it is within commuting distance to the big city, it is
considered a suburban hospital, which also attends patients
from a large rural area. Our hospital cared for 436 inpatients
and more than 5,000 outpatients due to COVID-19 in the
three years from April 2020 to March 2023. In addition, our
hospital has been responsible for and conducted over 13,000
SARS-CoV-2 vaccinations for local residents. At our
hospital, we continued to practice without any restrictions
throughout the pandemic. Nevertheless, a decrease in
outpatient visits was noticeable. Furthermore, we had no
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choice but to temporarily suspend the health checkup
service. In view of this background, this survey was carried
out for the purpose of understanding this extraordinary
situation and contributing to future medical care.

Patients and Methods

In this study, we examined the medical records of all patients
pathologically diagnosed with non-small cell lung cancer
(NSCLC) in our hospital from 2017 to 2022.

Patients diagnosed between 2017 and 2019 (first period)
and those diagnosed between 2020 and 2022 (second period)
were divided into two groups for comparison. NSCLC was
pathologically diagnosed according to the WHO
classification. Prior to initiation of any anticancer treatment,
all patients underwent TNM classification (8). For imaging,
head computed tomography or magnetic resonance imaging,
bone scans, and ultrasonography and/or computed
tomography of the abdomen were performed. Suitable
patients were identified in each hospital’s clinical database,
and information on patient demographics (age, sex, Eastern
Cooperative Oncology Group performance status (PS),
histology, clinical stage, etc.) was extracted from databases.
Tumor response was assessed as complete response, partial
response, stable disease, progressive disease, or not
evaluable according to Response Evaluation Criteria in Solid
Tumors (9). 

For statistical comparison between two groups, the chi-
squared test and Mann–Whitney U-test were used. Survival
probability was estimated with the Kaplan–Meier method,
and evaluated using the log-rank test and Cox’s proportional
hazard model. Multivariate analysis was performed using
factors that obtained a p<0.02 by univariate analysis. A p-
value of <0.01 was considered to indicate a significant
difference.

This study was approved by the Institutional Review
Boards of the Ryugasaki Saiseikai Hospital (No. 201502).

Results
Patients diagnosed with NSCLC within the study period
included 146 patients in the first and 121 in the second
period. There were 108 male patients in the first period (50-
92 years, median age 75 years) and 96 male patients in the
second period (39-92 years, median 77 years). There were
38 female patients in the first period (54-95 years, median
age 77 years) and 25 female patients in the second period
(49-94 years, 75 years).

The clinical stages were divided into two groups: stage IA
to IIIA (early-stage group) and IIIB to IVB (advance-stage
group). Comparing the two groups in the first and second
period, stage groups did no differ significantly (p=0.354)
(Table I). 
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Figure 1. Tumor diameter in the advanced stage group in 2017-2019
and 2022-2022.  

Table I. Characteristics of patients with non-small cell lung cancer.

                                                                        2017-2019 (first period)                                2020-2022 (second period)                                 p-Value

Number of patients                                                          148                                                                    121
Sex (male, female)                                                       108, 38                                                               96, 25                                                     0.315
Age (median, range) 
Male                                                                          77 (50-92)                                                         77 (39-92)                                                 0.467
Female                                                                       77 (54-95)                                                         75 (49-74)                                                 0.602

Clinical stage
Stage IA-IIIA, PS0-2                                               63 (43.1%)                                                       46 (38.0%)
Stage IA-IIIA, PS3-4                                                 1 (0.7%)                                                            2 (1.7%)                                                   0.354
Stage IIIB-IVB, PS0-2                                             71 (48.6%)                                                       58 (47.9%)
Stage IIIB-IVB, PS3-4                                              11 (7.5%)                                                         15 (12.4%)



The PS were divided into two groups: PS 0-2 (good PS
group) and PS 3-4 (poor PS group). Comparing these two PS
groups in the first and second period, stage groups did not
differ significantly (p=0.354). In the early-stage group, 63
(43.1%) patients in the first period and 46 (38.0%) in the
second period had good PS, 1 (0.7%) patient in the first
period and 2 (1.7%) patients in the second period had poor
PS at the time of diagnosis. In the advance-stage group, 71
(48.6%) patients in the first period and 58 (47.9%) in the
second period had good PS, whereas 11 (7.5%) patients in
the first period and 15 (12.7%) patients in the pandemic
period had poor PS. No significant difference was found
between them (p=0.354). In patients with advanced-stage
disease, age (p=0.613) and PS (p=0.125) did not differ
significantly between 82 patients in the first period and 73
patients in the second period. 

Because patient characteristics did not differ between the
groups, we focused on tumor size as one of the factors that
defined the 'T factor' of the TNM classification. The tumor
diameter (mean ± standard deviation) in patients from the first
period was 4.24 cm ± 1.76 cm and 5.88 cm ± 3.02 cm in
patients from the second period. The diameter of the primary
NSCLC in patients from the second period was significantly
larger than that in patients from the first period (p<0.001)
(Figure 1). The survival period was investigated separately for
the best supportive care (BSC) group and for the standard
treatment group, excluding the BSC group from all patients.
There was no difference in proportions between the standard
treatment group and the BSC group in the two periods
(p>0.999). In the standard treatment group, 50% survival time

was 457 days (95%CI=360-575 days) in the first period and
tended to be shorter at 313 days (135-508 days) in the second
period (p=0.063) (Figure 2). In the BSC group, the 50%
survival time was 122 days (95%CI=73-194 days) in the first
period and 57 days (33-69 days) in the second period. The two
periods differed significantly (p=0.004) (Figure 2).

Discussion

We detected no significant differences in patient characteristics,
stage of NSCLC or the ratio of patients treated with standard
therapy before and during the COVID-19 pandemic. However,
the diameter of the primary NSCLC in patients during the
pandemic period was significantly larger than that pre-
pandemic. Although survival of patients treated with standard
therapy was comparable, survival of patients with BSC in the
pandemic period was shorter than that in the pre-pandemic
period.

During the COVID-19 pandemic, medical institutions in
many countries reported clinical practice restrictions and
accompanying changes in patients' hospital visit behavior
(10-13). In Japan as well, a decrease in the number of lung
cancer screenings and surgeries has been reported (14). At
our hospital, we had 121 advanced NSCLC patients,
compared to 146 before the COVID-19 epidemic. We
detected a slight decrease in the number of patients, despite
the fact that the hospital had no restrictions to visits.

Enlargement of primary lesions and progression of cancers
discovered during the COVID-19 epidemic have been
confirmed (15-22). In breast cancer, for example, an increase
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Figure 2. Survival curves of the best supportive care group and standard treatment group.



in tumor size (15-19) and the number of patients with
advanced stage (17-19) has been reported. In patients with
resectable NSCLC, there were some reports of increased
primary tumor diameter during the COVID-19 pandemic,
although no differences were found in clinical stage (20-22).
To our best knowledge, however, no study has assessed
tumor size in advanced NSCLC during the COVID-19
pandemic and confirmed that they were diagnosed with
greater size. Therefore, this report is the first. There have
been two interesting related studies. First, Zhao et al.
reported that during the COVID-19 epidemic, lung cancers
incidentally detected in all patients with screening CT were
smaller than those in pre-COVID-19 patients (23). A second
report from Japan stated that, unlike the number of surgeries
for primary lung cancer, the number of surgeries for
metastatic lung cancer had not declined (14). These findings
suggested that patients who were incidentally diagnosed by
active imaging or who were under medical surveillance were
not affected by the COVID-19 epidemic.

We showed in this study that the diameter of the primary
NSCLC in patients during the pandemic period was
significantly larger than that before the pandemic. In
addition, survival of patients with BSC in the pandemic
period was shorter than that in the pre-pandemic period. It is
highly possible that these results were related to the delay in
the patients' visiting the hospital. It is important to strive to
prevent delays in medical care even during a pandemic, but
we were once again reminded of the importance of ensuring
that there are no restrictions affecting the behavioral patterns
of patients. It will be necessary not only for individual
medical institutions to take action, but also for the entire
society, including administrative agencies.

This study had some limitations. First, this study was a
retrospective study with a very small number of patients at a
single medical facility. It was a survey of patients with various
backgrounds who received medical treatment, and we do not
know whether our results could be generalized or whether
universal information can be extracted from our results.
Second, the period of this study overlapped with the general
use of immune checkpoint inhibitors and chemotherapy.
Although the prognosis of patients who received standard
treatment during the pandemic tended to be short, it could not
be denied that this might have led to the absence of a
significant difference in the results. Despite these limitations,
we do believe that at the end of the pandemic, clinical practice
during the pandemic should be evaluated. Although this was
a small study, it is expected that the actual presentation of the
survey results may lead to a large-scale research. Delays in
treatment due to shortcomings of medical providers should be
avoided as much as possible. Verification of this point is
necessary. In addition, it remains questionable how to reduce
the delay in diagnosis and treatment due to patient-related
factors, such as avoidance of consultations.
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