
Impact of COVID-19 pandemic on non-small cell lung cancer: a retrospective study

Department of Thoracic Surgery, Ondokuz Mayis University Faculty of Medicine, Samsun, Turkey

Original Article

Corresponding Author*: Selcuk Gurz, MD. Ondokuz Mayıs Üniversitesi Tıp Fakültesi, Göğüs Cerrahisi Anabilim Dalı, Kurupelit Yerleşkesi, 55270, 
Körfez, Atakum, Samsun, Türkiye.
E-mail: selcuk_gurz@hotmail.com Phone: +90 5335428041
Doi: 10.26663/cts.2023.004
Received 04.07.2022 accepted 09.09.2022

This study was presented as an oral presentation (SS-183) at the 25th National Congress of the Turkish Thoracic Society.

Current Thoracic Surgery

Selçuk Gürz*,         Ayşen Taslak Şengül,         Mehmet Gökhan Pirzirenli,          Yasemin Büyükkarabacak,          

Burçin Çelik,          Necmiye Gül Temel,          Caner İşevi,          Ahmet Başoğlu

To cite this article: Gurz S, Sengul AT, Pirzirenli MG, Buyukkarabacak Y, Celik B, Temel NG, Isevi C, Basoglu A. Impact of COVID-19 pandemic on non-
small cell lung cancer: a retrospective study.  Curr Thorac Surg 2023; 8(1): 23-31. doi: 10.26663/cts.2023.004. CTSID: 842. Epub 2022 Dec.

ABSTRACT

Background: The most important treatment method in non-small cell lung cancer (NSCLC) is 
surgery. Detection of the disease at an early stage is one factor that determines the prognosis. This 
study investigates the impact of the novel coronavirus disease pandemic on the diagnosis and surgical 
treatment of NSCLC.

Materials and Methods: Between March 2019 and March 2021, a total of 163 patients (142 males, 
21 females, mean age 62.3 ± 7.8 years; range, 39 to 78 years) diagnosed with NSCLC who underwent 
surgery were retrospectively analyzed. The patients were divided into two groups according to 
COVID-19 pandemic period such as before (Group 1) and after (Group 2) March 2020. Demographic 
characteristics, symptoms, diagnostic method, pathological diagnosis, stage, surgical treatment method, 
and developing complications of patients were recorded.

Results: During the investigation of COVID-19, NSCLC was detected among 16.8% (n = 17) of the 
patients who underwent surgery. The number of NSCLC patients who underwent surgery during the 
pandemic period increased by 62.9% compared to the pre-pandemic period. (p=0.338). Despite patients 
with Stage 1 disease (30.6% vs. 9.9%, p = 0.007) and the rate of open surgery was significantly decreased 
(82.3% vs. 52.5%, p < 0.001) during the pandemic period for patients diagnosed with NSCLC, those who 
underwent surgery were most frequently determined on stage 1A when compared with the pre-pandemic 
period. In contrast, the video-assisted thoracoscopic surgery approach increased (17.7% vs. 47.5%, p < 
0.001), and a statistically significant difference was found between the distributions of surgical procedures.

Conclusions: In the novel coronavirus pandemic, thorax computed tomography used for lung assessment 
affected the detection rate of NSCLC. The importance of VATS pulmonary resections increased in this 
period, thus shortening the hospital stay of the patients.
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Introduction
The World Health Organization declared the novel 
coronavirus disease (COVID-19) a global pandemic 
on March 11, 2020 [1]. Most non-small cell lung can-
cers (NSCLC) are diagnosed in the late stages (Stages 
IIIB-IV) when 5-year survival is low (less than 36%) [2]. 
Radiologic imaging techniques such as chest X-ray and 
thorax computed tomography (CT) are not only used for 
the detection of asymptomatic early-stage lung cancer 
but also are used as initial screening tests to diagnose 
COVID-19 disease and helps for early detection of lung 
cancer. During the pandemic period, there was a decrease 
in the number of CT applications in the general popula-
tion [3]. Especially during the periods when the number 
of COVID-19 cases has peaked, the rate of radiological 
examinations have increased in patients with respiratory 
system complaints. Lesions detected in thorax CT imag-
ing in COVID-19 may appear as a ground-glass opacity, 
which is also highly similar to the lesions detected in lung 
cancer [4]. The similarities of the detected lesions sug-
gest may affect the diagnosis and surgical treatment of 
lung cancer in the COVID-19 pandemic.

In lung cancer, which has more opportunities to be 
detected in the pandemic process, new decisions were 
needed for the treatment plan. Guidelines for surgical 
treatment of lung cancer recommend to defer 3-month 
in case of early-stage disease and triage of patients for 
surgery, taking into account the safety of patients and sur-
gical teams [5]. Despite pandemic, oncological surgeries 
were continued uninterruptedly by providing isolation 
and protection measures in our clinic. In this study aimed 
to evaluate the impact of the COVID-19 pandemic on 
patients with NSCLC who underwent surgical treatment.

Materials and Methods
A total of 163 (142 males, 21 females, mean age 62.3 
± 7.8 years; range, 39-78 years) patients who were di-
agnosed with NSCLC and underwent surgery between 
March 2019 and March 2021 were included in our 
study. The data were analyzed retrospectively.

The patients were divided into two groups. Group 
1 was patients with NSCLC who were surgically treat-
ed during the one year preceding the pandemic period 
between March 11, 2019, and March 10, 2020. Group 
2 patients with NSCLC were surgically treated during 
the COVID-19 pandemic between March 11, 2020, 

and March 11, 2021. Sixty-two patients were consid-
ered in Group 1 and 101 patients were considered in 
Group 2. Demographic characteristics, symptoms, di-
agnostic method, pathological diagnosis, stage, surgical 
treatment method, and developing complications of pa-
tients were recorded separately for Group 1 and Group 
2. The patients in the group 2 group were evaluated in 
detail regarding COVID-19 disease. The cases in which 
NSCLC was detected during investigation for suspected 
COVID-19 and delayed due to COVID-19 disease in 
the preoperative period were also evaluated for the ef-
fects of COVID-19 on morbidity and mortality in the 
postoperative period.

This study was conducted with the approval of the 
Ministry of Health Scientific Research Platform (No:2021-
05-17T13_39_03) and our hospital’s ethics committee (ap-
proval number: 2021/277; approval date: May 20, 2021) 
approval. Informed consent was obtained from all patients.

Statistical Analysis
Collected data were analyzed using SPSS Statistics 
for Windows, version 23.0 (IBM Corp., Armonk, NY, 
USA). The suitability of the data to the normal distribu-
tion was examined with the Kolmogorov-Smirnov test. 
Chi-square and Fisher’s Exact tests compared categori-
cal variables according to groups. The Kruskal Wallis 
test was used to compare quantitative data not normally 
distributed according to groups of three or more. Mann 
Whitney U test was used to compare data that did not 
show normal distribution according to paired groups. 
Analysis results were presented as mean ± standard de-
viation and median (minimum-maximum) for quantita-
tive data and frequency (percent) for categorical data. 
The significance level was taken as p < 0.050.

Results
When the quantitative data were compared according to 
the groups, no statistical difference was found between 
the mean age of both groups [62.6 ± 8.1 (42-78) years 
vs 62.2 ± 7.6 (39-78) years]. No statistically signifi-
cant difference were detected in terms of tumour size 
distribution, SUV max values, chest tube pulling time 
between groups (Table 1). While no statistically signifi-
cant difference was detected between groups in terms of 
admission complaints, the rate of NSCLC detected dur-
ing screening studies increased from 14.5% to 34.7% . 
In Group 2, the rate of detecting lung lesions on thorax 
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CT during the COVID-19 evaluation was 16.8% (n = 
17). Surgery was postponed for 1 month among 6 pa-
tients who were infected or exposed with COVID-19. 
The number of NSCLC patients who underwent sur-
gery during the pandemic period (Group 2) increased by 
62.9% compared to the pre-pandemic period. Median 
length of hospital stay was detected shorter in Group 2 
[6(2-48) days vs 5(1-21) days, p = 0.014).

The most common diagnostic method for both groups 
was trans-thoracic tru-cut biopsy (TT-TCB) (53.2% vs 
61.4%), and the most common histopathological diag-
nosis was adenocarcinoma (58.1% vs 52.5%). The rate 
of invasive mediastinal staging before resection was in-
creased (45.2% vs. 68.3%, p = 0.006). We thought that 
the probable reason for this increase was intraopera-
tive mediastinal invasive staging (VATS/thoracotomy) 
(24.2% vs. 46.5%) methods apart from mediastinoscopy 
(p = 0.006). In the pre-pandemic period, NSCLC patients 
who underwent surgery (Group 1) most frequently were 
stage 1A; however, it was determined that the rate of 
Stage 1 disease decreased significantly (30.6% vs. 9.9%, 
p = 0.007) during the pandemic period, and the rate of dis-
ease detected in Stage 3B increased significantly (1.6% 
vs. 10.9%, p = 0.007). It was found that a significant dif-
ference in the distribution of tumor sizes between the 
groups. It was determined that T1b size tumors decreased 
(24.2% vs 7.9%) T1c size tumors increased (14.5% vs 
28.7%) (p = 0.042). There was a significant difference 
between the distribution of tumor positive lymph node 
stations, and a significant increase in the number of N2 
positive patients (3.2% vs. 17.8%, p = 0.028) (Table 2).

It was determined that the rate of open surgery decreased 
(82.3% vs. 52.5%, p < 0.001). Besides that, the video-as-
sisted thoracoscopic surgery (VATS) approach, increased 
(17.7% vs. 47.5%) and a statistically significant difference 

was found between the distributions of surgical procedures 
and applied surgical procedures (p < 0.001) (Table 3).

There was no significant difference between the com-
plication rates for both groups. However, 5 patients were 
passed away during the pandemic period. One patient 
died on the 1st postoperative day due to acute myocardial 
infarction. The other 4 patients died in the hospital in the 
first 30 days due to secondary effects after pneumonia of 
unknown cause. The length of hospital stay during the 
pandemic period was shortened. (p = 0.014)

During the pandemic periods when the number of CO-
VID19 cases peaked, the data were analyzed quarterly to 
compare the number of patients with NSCLC detected 
with the previous year. When comparing the number of 
patients with NSCLC who underwent surgery, it was de-
termined that the number of cases increased by 100% in 
the March-May period, by 31.25% in the June-August 
period, by 38.46% in the September-November period, 
and by 80.95% in the December-February period. It was 
determined that the proportional increases in the first and 
last periods were correlated with the peak periods of the 
daily number of cases shared on the Ministry of Health 
COVID-19 Information Platform (6) (Figure 1). How-
ever, this correlation was not statistically significant.

A statistically significant difference was found between 
the distribution of the stages among groups in the first 3 
months (p = 0.024). Patients with Stage 1A who underwent 
surgery was significantly reduced (58.3% vs 16.7%, p = 
0.024). There was no statistical difference between groups 
in terms of the distributions of pathology, stage, surgery, 
and procedure variables in the June-August period. A sta-
tistically significant increase was detected in VATS rates in 
the September-November (23.1% vs. 66.7%, p = 0.005) and 
December-February (33.3% vs. 63.2%, p < 0.001) periods 
according to the surgical procedures applied (Table 4). 
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Table 1. Comparison of quantitative variables by groups.
Group 1 Group 2 Test Stat. p
Mean ± SD Median (min - max) Mean ± SD Median (min. - max)

Age (year) 62.6 ± 8.1 62 (42 - 78) 62.2 ± 7.6 63 (39 - 78) 3067.0 0.827
Tumor Size (mm) 37 ± 24.5 34 (2 - 130) 42.9 ± 24.5 37 (2 - 135) 3638.0 0.083
SUVmax 9.4 ± 6.5 8.5 (0 – 34.8) 10.3 ± 7.1 9.1 (0 – 41.3) 3341.0 0.473
Tube Removal (day) 4.5 ± 2.7 4 (1 - 15) 4.3 ± 3.3 3 (1 - 20) 2447.0 0.315
Hospital (day) 7.6 ± 6.3 6 (2 - 48) 6.1 ± 3.9 5(1 - 21) 2419.5 0.014
Test Statistics: Mann Whitney U test statistic. SUVmax: Maximum standardized uptake value of Positron Emission Tomography).
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Table 2. Comparison of categorical variables by groups.
 Group 1 (n=62) Group 2 (n=101) Test stat. (χ2) p
Sex         
   Male 56 (90.3) 86 (85.1) 0.916 0.338   Female 6 (9.7) 15 (14.9)
Symptom
   Dyspnea 9 (14.5) 11 (10.9)

9.409 0.152

   Chest Pain 9 (14.5) 11 (10.9)
   Cough 18 (29) 23 (22.8)
   Hemoptysis 5 (8.1) 9 (8.9)
   Screening 9 (14.5) 35 (34.7)
   Others 12 (19.4) 12 (11.8)
Diagnosis
   Bronchoscopy 9 (14.5) 12 (11.9) 0.185 0.607   TT-TCB 33 (53.2) 62 (61.4)
   Intraoperative 20 (32.3) 27 (26.7)
Pathology
   Adenocarcinoma 36 (58.1) 53 (52.5)

6.201 0.185   SCC 22 (35.5) 41 (40.6)
   Others 4 (6.4) 7 (7)
Mediastinal invasive staging
   Mediastinoscopy 13 (21) 22 (21.8)
   Intraoperative 15 (24.2) 47 (46.5) 10.140 0.006
   None 34 (54.8) 32 (31.7)
Stage
   1A 19 (30.6)a 10 (9.9)b

17.645 0.007

   1B 9 (14.5) 21 (20.8)
   2A 5 (8.1) 5 (5)
   2B 11 (17.7) 27 (26.7)
   3A 14 (22.6) 25 (24.8)
   3B 1 (1.6)a 11 (10.9)b
   4 3 (4.8) 2 (2)
Tumor

13.098 0.042

   <=10(T1a) 4 (6.5) 4 (4.0)
   11-20 (T1b) 15 (24.2)a 8 (7.9)b
   21-30 (T1c) 9 (14.5)a 29 (28.7)b
   31-40 (T2a) 12 (19.4) 16 (15.8)
   41-50 (T2b) 10 (16.1) 14 (13.9)
   51-70 (T3) 7 (11.3) 16 (15.8)
   >70 (T4) 5 (8.1) 14 (13.9)
Node

9.120 0.028
   None 48 (77.4) 65 (64.4)
   Hilar 12 (19.4) 16 (15.8)
   Ipsilateral Mediastinal 2 (3.2)a 18 (17.8)b
   N3 0 (0) 2 (2)
Metastasis

--- 0.369F   No 59 (95.2) 99 (98)
   Yes 3 (4.8) 2 (2)
χ2: Chi-square test statistic, F: Fisher's Exact test, a-b: No difference between groups with the same letter. SCC: Squamous Cell Carcinoma.
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Figure 1. Comparison of the official case numbers obtained from the 
Ministry of Health’s COVID-19 Information Platform and the patients 
who underwent surgery with the diagnosis of NSCLC in 3-month periods.

Discussion
The main findings of this study were when compared 
with the pre pandemic period, the number of patients 
who were incidentally diagnosed with lung cancer 
were increased during COVID-19 screening. In addi-
tion, minimally invasive techniques tend to be preferred 

more. The rates of invasive mediastinal staging were in-
creased, and the rate of surgery performed on stage 1A 
patients decreased at the beginning of the pandemic and 
increased the risk of death due to postoperative pneu-
monia during the pandemic period.

While the rate of surgery applied to patients with 
Stage 1 NSCLC decreased compared to the pre-pan-
demic period, the rate of surgery applied to Stage 3 
patients increased. While symptoms occurring in stage 
3 in the pre-pandemic period is not taken into account 
by patients and are included in advanced stage patient 
groups who lost the chance for surgery, it is clear that 
the symptoms that occur during the pandemic period 
are taken into account due to the risk of COVID-19. 
Besides, it was shown that the T1b patient group who 
underwent surgery decreased, and the T factor increased 
compared to the previous year. At the same time, video 
thoracoscopic lung resection rates were increased in 
our clinic by changing surgical procedures according 

Current Thoracic Surgery-Volume 8 Number 1  p: 23-31

Table 3. Comparison of surgical variables by groups.
 Group 1 (n=62) Group 2 (n=101) Test stat. (χ2) p
Resection Type
Lobectomy 45 (72.5) 87 (86.1)

11.755 0.302 

RUL 17 (27.4) 25 (24.8)
RLL 6 (9.7) 12 (11.9)
RML 4 (6.5) 3 (3)
RUBL 1 (1.6) 6 (5.9)
RLBL 1 (1.6) 2 (2)
LUL 11 (17.7) 23 (22.8)
LLL 5 (8.1) 16 (15.8)
Pneumonectomy 5 (8.1) 2 (2)
   Wedge 5 (8.1) 8 (7.9)
   Segmentectomy 3 (4.8) 2 (2)
   Extended 4 (6.5) 2 (2)
Side

0.165 0.684    Right 37 (59.7) 57 (56.4)
   Left 25 (40.3) 44 (43.6)
Procedure

14.755 <0.001   Open 51(82.3) 53(52.5)
   VATS 11(17.7) 48(47.5)
Complication*

4.107 0.534

   None 37 (59.7) 60 (59.4)
   Prolonged air leakage 13 (21) 24 (23.8)
   Pneumonia 5 (8.1) 6 (5.9)
   AF 2 (3.2) 5 (5)
   Other 9 (14.5) 6 (5.9)
χ2: Chi-square test statistic, *Multiple response. AF: Atrial Fibrillation, LLL: Left Lower Lobectomy, LUL: Left Upper Lobectomy, RLBL: 
Right Lower Bilobectomy, RLL: Right Lower Lobectomy, RML: Right Middle Lobectomy, RUBL: Right Upper Bilobectomy, RUL: Right Up-
per Lobectomy, VATS: Video-assisted Thoracoscopic Surgery.
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to guidelines published in the pandemic and decreasing 
the rate of open surgery [7, 8]. While the rate of thora-
coscopic surgery was 17% before the pandemic, it was 
increased to 47.5% during the pandemic period. For this 
reason, it aims to protect the surgical team and health 
workers and shorten the patients’ hospitalization period.

It is obvious that surgery performed on a more risky 
patient group in terms of systemic diseases compared to 
the pre-pandemic period carries a higher risk for CO-
VID-19. Infected with or exposed to COVID-19 were 
detected in 6% of the patients during the preoperative 
preparation phase, and to reduce the risks of COVID-19, 
surgeries were postponed for 1 month.

In the study conducted by Li et al, it was recom-
mended to focus on clinical and pathological findings 
that require emergency surgery during the pandemic pe-
riod and perform absolute surgery in resectable lung tu-
mors with significant airway involvement, accompanied 
by massive hemoptysis and causing severe dyspnea [9]. 
It was recommended not to apply procedures that allow 
aerosol propagation, such as bronchoscopy and needle 
aspiration (EBUS-TBNA) guided by endobronchial ul-
trasound during the pandemic period [10]. Our findings 
revealed that the rate of diagnostic bronchoscopy dur-
ing the pandemic period was 11.9% and without change 
with the previous period. Nevertheless, TT-TCB was 
the most frequently used diagnostic method for both 
groups. Cafarotti et al [11] published an algorithm to 
determine the urgency classification for patients with 
lung cancer which was based on TNM staging, the risk 
of cancer progression and the risks of COVID-19 are 
considered together. Adenocarcinoma of the lung and 
squamous cell carcinoma has the potential to progress 
from early-stage IA to stage IIIB in 1.17 and 2.5 years, 
respectively [12]. Quebec Lung Cancer Network also 
shared its recommendations for the surgical treatment 
of lung cancer during the pandemic [13]. It was empha-
sized that priority should be given to selected treatments 
for stage I-III NSCLC. In our study, it was revealed that 
there was a significant decrease in the T1b patient group 
who underwent surgery, and surgery was performed on 
the patients in the T1c patient group, in accordance with 
the guideline. The fact that the VATS procedure was pre-
ferred more as an invasive mediastinal staging method 
during the pandemic period explains the increase in the 
number of Stage IIIB patients who underwent surgery.

The high demand for radiological evaluation during 
the pandemic had a direct impact on patients diagnosed 
with confirmed or suspected lung cancer [14]. Opinions 
were advocating that the diagnosis and treatment of lung 
cancer due to the similarity of ground-glass opacity find-
ings with infiltrates detected in thorax CT in COVID-19 
pneumonia, the postponement of cancer screening stud-
ies was delayed during the pandemic period [15]. In our 
study, there was an increase in the number of patients 
who underwent surgery with the diagnosis of NSCLC. 
During the pandemic, NSCLC was detected at a rate of 
16.8%, with radiological examinations performed with 
the suspicion of COVID-19. Especially during the peak 
periods of COVID-19 cases, the number of NSCLC cas-
es that underwent surgery has increased. Compared to 
the previous year, the number of surgical cases increased 
by 100% in the Mar-May period and by 80.95% in the 
Dec-Feb period. In addition, diagnostic procedures such 
as pulmonary function testing or bronchoscopy, or CT-
guided transthoracic biopsy, some preoperative studies 
were delayed, or certain cases were directly avoided, 
and this was a strategy that was considered inevitable 
in line with the measures at the time [16]. It was rec-
ommended that patients with nodules with ground-glass 
opacity (<50% solid component), <2 cm nodules or lung 
cancer, slow-growing (indolent) histology (carcinoid or 
slow-growing nodules), and those who may need long-
term intensive care should be postponed for 3 months 
[5]. In accordance with this strategy, according to the 
T factor in the surgeries performed, it was shown that 
while the number of patients with T1b tumors decreased 
in the pandemic period compared to the previous year, 
there was an increase in the number of patients with T1c 
tumors. However, when the stages of lung cancer pa-
tients who underwent surgery during the pandemic pe-
riod were compared with the previous year, it was statis-
tically revealed that surgery applied to stage 1A patients 
was reduced. To keep the surgical time short, especially 
intraoperative (thoracotomy/VATS), the invasive staging 
was performed in accordance with the criteria for medi-
astinal invasive staging [17]. Therefore, it was observed 
that there was a significant increase in the rate of positive 
tumor detection in the ipsilateral lymph nodes during the 
pandemic period in our study.

Since lung surgery is the surgery with the highest 
aerosol formation, it had a special place in terms of sur-
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gical procedures to be applied in the COVID-19 pan-
demic [7]. Even if all personal protective measures and 
necessary operating room conditions are provided, it in-
creases the risk of smog, aerosol formation, and spread 
of infection, especially due to the effect of the energy 
devices used. Therefore, in all surgical branches, it has 
been suggested that minimally invasive surgical pro-
cedures should be preferred in cases where surgery is 
unavoidable [18]. Vigneswaran et al argued that aerosol-
ized virus could not cause active infection through the 
skin [19]. However, we preferred to perform surgical 
procedures in our clinic in accordance with the guide-
lines since the situation in question is absorption from 
the mucous membranes and spread by inhalation. There-
fore, it was shown that VATS, which was applied at a 
rate of 17.7% in the pre-pandemic period, increased to 
47.5% during the pandemic period, and this rate was a 
statistically significant increase. It was determined that 
the length of hospital stay decreased significantly, espe-
cially in correlation with the increasing minimally in-
vasive surgical practice. Notwithstanding, there was no 
significant difference in surgical complications. Never-
theless, while no mortality was observed in patients who 
underwent surgery in the pre-pandemic period, mortal-
ity occurred in 5 patients during the pandemic period. 
One patient died on the 1st postoperative day due to 
acute myocardial infarction. Although the COVID-19 
PCR test is negative, in the other 4 patients, COVID-19 
pneumonia could not be excluded in computed tomog-
raphy images. During the pandemic period, the length 
of hospital stay was statistically significantly shortened. 
Villena-Vargas et al similarly stated that the duration of 
hospital stay was shortened during the pandemic period, 
and this may affect the risk of hospital infection [20].

Our study has some limitations such as it was a sin-
gle-center retrospective study. Because no surgically 
applicable lung cancer patient is delayed or referred to 
non-surgical methods, the effects of the COVID-19 pan-
demic on the non-surgical NSCLC patient group could 
not be evaluated. Besides, in the first period of the pan-
demic, the preoperative COVID-19 exclusion procedures 
and the difficulties in controlling the postoperative CO-
VID-19 transmission risks directly affected the results.

In conclusion, the novel coronavirus disease, which 
affected people in all areas of life in the early stages 

of the pandemic in our country, directly affected the 
increase in the detection of patients with NSCLC. The 
importance of VATS pulmonary resections increased in 
this period, thus shortening the hospital stay of the pa-
tients. It is also thought that up-to-date guidelines can 
be created with studies to evaluate the effects of CO-
VID-19 vaccine applications on the treatment processes 
of patients with NSCLC in the future.
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