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OBJECTIVE: The coronavirus disease-2019 pandemic has affected the entire health system and patients other than coronavirus-infected 
patients. Hospital admissions of cancer patients decreased during the closure periods due to the pandemic. This study was conducted to 
determine whether there was an effect on the hospital admissions of newly diagnosed lung cancer patients in Turkey during the corona-
virus disease-2019 pandemic.

MATERIAL AND METHODS: In this retrospective study, newly diagnosed lung cancer patients were recorded from the Hospital 
Information Management System between January 1, 2017, and December 31, 2020, at our tertiary hospital. The number of newly diag-
nosed lung cancer patients diagnosed in 2020 was compared with each year from 2017 to 2019.

RESULTS: Between 2017 and 2020, 15 150 newly diagnosed lung cancer cases were analyzed. According to Global Cancer Observatory 
data, in 2018, 34 703 newly diagnosed lung cancer cases, and in 2020, 41 264 newly diagnosed lung cancer cases were observed in 
Turkey. Although a decrease was not observed in the number of patients according to Global Cancer Observatory data, both the total 
number of patients admitted to our hospital and the number of newly diagnosed lung cancer patients decreased in 2020. The number 
of newly diagnosed lung cancer patients by year was 4030 patients in 2017, 4004 patients in 2018, 4391 patients in 2019, and 2725 in 
2020, respectively. In 2020, newly diagnosed lung cancer patients decreased by 38%, 32%, and 32% compared to 2019, 2018, and 
2017, respectively. Also, a significant decrease was seen in the number of newly diagnosed lung cancer patients in the months with clo-
sure due to the pandemic compared to the months without closure.

CONCLUSION: There was a significant decrease in hospital admissions of newly diagnosed lung cancer cases in the coronavirus dis-
ease-2019 pandemic in our referral hospital. Precautions should be considered to diagnose and treat lung cancer patients in specialized 
centers during a pandemic due to epidemic diseases such as coronavirus disease-2019.
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INTRODUCTION

The coronavirus disease-2019 (COVID-19) pandemic has become a significant health crisis affecting the world after its 
first appearance in Wuhan, China. According to the data of the World Health Organization (WHO), on April 26, 2021, 
146 881 882 cases were detected worldwide, causing 3 104 743 deaths.1 Since March 11, 2020, when the first case was 
seen in Turkey, 4 667 281 cases and 38 711 deaths were reached, according to the data of the Ministry of Health on 
April 26, 2021.2 After the date of the first case, restrictions have been implemented, and stay-at-home orders took place 
on March 20 and continued until May 11, 2020. With the end of lockdown and releasing restrictions, an increase in 
COVID-19 cases was observed. Stay-at-home recommendations were begun on November 17, 2020. With the lockdown 
and restrictions again, the number of COVID-19 cases has tended to decrease. During all these stay-at-home recommen-
dations and lockdown periods, the health system was also affected, and there were problems in patients’ access to the 
health system.

According to the Global Cancer Observatory (GCO) 2020 data, lung cancer is the second most common cancer type 
globally and the most common cause of death.3 In Turkey, 41 264 (17.6%) lung cancer cases were seen in 2020, and lung 
cancer was the most common type of cancer. It ranked first in cancer-related deaths with a rate of 29.3%.4 Several studies 
show that the survival and cure rates increase with a lung cancer diagnosis at an early stage.5 During the COVID-19 pan-
demic, the number of hospital admissions, screening, and diagnostic tests and access to treatment of lung cancer patients 
are affected.6,7
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This study aimed to evaluate the changes in the number of 
newly diagnosed lung cancer (NDLC) patients during the 
COVID-19 pandemic in a big hospital for chest diseases and 
thoracic surgery.

MATERIALS AND METHODS

The patients who applied to our hospital between January 1, 
2015, and December 31, 2020, were evaluated. Ethical 
approval for this study was obtained from the University of 
Health Sciences Hamidiye Scientific Ethics Committee (June 
18, 2021-21/4). The recorded patients were recruited from 
Hospital Information Management System according to their 
first admission dates. Written informed consent of patients 
was not obtained because of the retrospective nature of the 
study. Patients diagnosed with definite lung cancer among 
these patients were extracted according to the International 
Classification of Disease (ICD)-10 codes (C34, C34.0, C34.1, 
C34.2, C34.3, C34.8, and C34.9). Lung cancer patients 
between 2015 and 2016 were excluded from the analysis 
to avoid recurrent cancer diagnosis, yet, the NDLC patients 
between 2017 and 2020 were included in the study. In the sta-
tistical data of the Public Health Cancer Department, the lat-
est lung cancer data in our country belonged to 2016. Cancer 
data of our country are also available in the GCO system of 
the WHO in 2018 and 2020. Glocal Cancer Observatory uses 
the data of Ankara, Antalya, Bursa, Edirne, Erzurum, Eskişehir, 
İzmir, Samsun, and Trabzon Cancer Registries for incidence 
estimates for Turkey. Cancer data of our country are given by 
the ratio of the population of the regions represented by the 
centers and Turkey’s population data. With the GCO 2018 

and 2020 lung cancer data, the rate of NDLC patients in our 
hospital according to country data was determined as point 
prevalence. The number of NDLC patients in 2020 was com-
pared with the number of NDLC patients in 2017, 2018, and 
2019. Between 2017 and 2020, NDLC cases were converted 
into monthly time series according to their admission dates.

Statistical Analysis
For continuous data, percentages, mean, and standard devia-
tion (SD) values were used. There is seasonal variation in hos-
pital admission in NDLC cases, and seasonal adjustment was 
applied using the X-13ARIMA-SEATS method via WinRATS 
(2021) software. A structural break in seasonally adjusted 
monthly lung cancer admissions was investigated by Bai and 
Perron structural break test.7,8 This test can detect the time 
and statistical significance of structural breaks in time series 
data.9 Analysis of variance and chi-square test were per-
formed to compare the qualitative and quantitative variables.

RESULTS

The number of NDLC cases admitted to our hospital between 
January 1, 2017, and December 31, 2020, was 4030 in 2017, 
4004 in 2018, 4391 in 2019, and 2725 in 2020, respectively. 
A total of 26 895 cases were extracted from the database to 
evaluate the lung cancer patients. In 2018, 34 703 NDLC cases 
were observed in Turkey, according to GCO data. In the same 
year, 4004 patients were diagnosed in our hospital. Thus, in 
2018, 11.54% of the cases in Turkey were diagnosed in our 
hospital. In 2020, according to GCO data, 41 264 NDLC cases 
were detected in our country. In our hospital, 2725 lung can-
cer patients were diagnosed. Therefore, by 2020, 6.6% of all 
cases in Turkey were diagnosed in our hospital (Table 1).

The demographic data of the patients admitted between 
2017 and 2020 and the ratio of all cases admitted to the hos-
pital were given in Table 1. There were no significant changes 
in the age and gender of the patients by years (P > .05). The 
ratio of male patients compared to females was higher for all 
years. Although there was no decrease in the total number of 
hospital admission in 2020, compared to previous years, the 
number of NDLC patients decreased by 38%, 32%, and 32% 
compared to 2019, 2018, and 2017 years (P = .000, P = .001, 

MAIN POINTS

• Hospital admissions of cancer patients were affected due 
to coronavirus disease-2019 pandemic.

• This study showed a significant decrease in hospital 
admissions of lung cancer cases in a tertiary chest dis-
eases hospital.

• A decrease was seen especially during the lockdown 
periods of the pandemic.

Table 1. Demographic Characteristics of Newly Diagnosed Lung Cancer Cases by Year and the Ratio to the Total Number 
of Cases Admitted to the Hospital

2017 2018 2019 2020 P

Age (mean ± SD) 62.69 ± 10.62 62.25 ± 10.75 62.42 ± 11.04 61.67 ± 11.43 .08

Gender, n (%)

 Male 3242 (80.44) 3178 (79.37) 3421 (77.90) 2189 (80.31) .09

 Female 788 (19.56) 826 (20.63) 970 (22.10) 536 (19.69)

Newly diagnosed lung cancer cases in 
our hospital (n)

4030 4004 4391 2725

Total number of hospital admissions (n) 185 647 221 589 234 289 208 003 -

Ratio (%) 2.17 1.81 1.87 1.31

Newly diagnosed lung cancer cases in 
Turkey (n)

No data available 34 703 No data available 41 264 -

SD, standard deviation.
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and P = .002, respectively) (Table 1 and Figure 1). The num-
ber of admissions by months of NDLC cases was shown in 
Figure 2. There was a significant decrease in the number of 
NDLC cases in March 2020, when there were stay-at-home 

restrictions. The number of lung cancer cases increased in 
the subsequent months by releasing restrictions. However, 
the number of NDLC patients decreased again from October 
to November 2020, when the restrictions were applied due 
to the increase in COVID-19 cases.

The mean number of NDLC cases per month was 335.8 ± 50.9 
(min-max: 273-434) in 2017, 333.6 ± 31.3 (min-max: 
272-383) in 2018, 365.9 ± 39.2 (min-max: 299-432) in 
2019, and 227 ± 88.5 (min-max: 96-394) in 2020. The num-
ber of NDLC cases was seasonally dependent, and we firstly 
adjusted the cases using the X-13ARIMA-SEATS method. 
Figure 2 shows the raw and seasonally adjusted number of 
newly diagnosed lung cancer data. This figure indicates that 

lung cancer cases should be seasonally adjusted due to varia-
tions between the raw and adjusted observations. Secondly, 
we use Bai and Perron test to figure out if there is a statistically 
significant structural break in 2020 and found that there was 

Figure  3. Number of all cases and newly diagnosed lung cancer 
cases between 2017 and 2020.

Figure 2. Number of newly diagnosed lung cancer cases and seasonally adjusted data.

Figure 1. The structural break period with a graph.
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a structural break date in March 2020 with a 5% significance 
level (Figure 3). Turkey announced its first COVID-19 patient 
on March 11, 2020, and this structural break date shows fear 
of coronavirus and its impact on hospital admission for lung 
cancer.

DISCUSSION

Our study showed a significant decrease in NDLC cases in 
2020 compared to the previous 3 years, especially during 
the COVID-19 pandemic onset and stay-at-home restriction 
period.

Early diagnosis of lung cancer and an early stage are factors 
that increase survival by increasing the chance of surgery. 
While the 5-year survival rate is 50% in stage 1A lung can-
cer, this rate drops to 2% in stage 4.10 Only less than 20% of 
patients present at the operable stages.5 There are patient or 
system-related reasons for patients’ late admission to the hos-
pital. Patient-related causes include age, gender, socioeco-
nomic status, employment status, and awareness of smoking. 
Patients with chronic illnesses might apply late due to their 
chronic symptoms or health condition. The reasons originat-
ing from the physicians or the health system might be sum-
marized as follows: examination by a physician from other 
than chest diseases, misinterpretation of radiology, focusing 
on different diagnoses, not getting an appointment due to sys-
temic problems, or late diagnostic procedures.10

Pandemic such as COVID-19 affect the entire health system, 
affecting patients’ hospital admission and receiving adequate 
health care. Several studies show a decrease in the number of 
cranial imaging performed to detect stroke or hospitalization 
due to acute myocardial infarction during the COVID-19 pan-
demic.11,12 Cancer patients may also be affected by this situ-
ation, and diagnosis may be delayed due to late hospital 
admission. It has been shown that there is a 25% reduction in 
cancer cases in the March to May 2020 pandemic period in 
the Netherlands.13 In Spain, between March and June 2020, 
the number of new cancer cases decreased by 20.8% com-
pared to 2019, the number of biopsies performed for diagno-
sis was lower, and the number of visits for patients receiving 
cancer treatment decreased.14 In a study from the USA, the 
number of cases of 6 cancer types, including lung cancer, 
decreased significantly in March and April compared to the 
first 2 months of 2020.15 In our study, there was a significant 
decrease in hospital admissions in NDLC cases, especially 
during the lockdown periods of the pandemic. According to 
GCO 2020, the total number of lung cancer cases detected 
in Turkey was not lower than in 2018. However, the number 
of NDLC cases diagnosed in our hospital in 2020 was lower 
than in previous years. This difference might be due to the 
GCO registry system using other 9 cities’ hospital data in the 
country except for our tertiary chest diseases hospital. The 
other factors contributing to the low number of NDLC cases 
may be as follows: caring for active COVID-19 patients in our 
hospital, not performing interventional procedures in the first 
period of the pandemic, and then performing less in number 
than in previous years during the entire pandemic period.

A published meta-analysis observed that a 12-week delay 
in surgery in lung cancer patients significantly reduced 

survival.16 In Park et al6’s study, during the COVID-19 pan-
demic in Korea, NSCLC patients applied at a more advanced 
stage than in previous years. Although the stages of the 
patients and the treatments they received could not be 
documented in our study, the decrease in the admissions of 
NDLC patients, especially during the restriction periods of the 
pandemic, may cause to apply in the advanced stages and 
reduce the survival. A modeling study from England showed 
that there might be a 4.8%-5.3% higher mortality within 
5 years in lung cancer patients due to delayed diagnosis in 
the COVID-19 period.17

It should also be kept in mind that lung cancer patients have 
a higher risk of contracting COVID-19, and mortality may be 
higher due to infection. In a study from UK, the rate of hospi-
talization due to COVID-19 in patients with thoracic malig-
nancies was 76% and a mortality rate was 33%.18 Since there 
is no significant difference between the survival of lung cancer 
patients infected with COVID-19 and the survival of advanced 
lung cancer due to late presentation, even in lung cancer 
patients who are candidates for surgery, if the perioperative 
risk of COVID-19 is greater than 13%, the operation may be 
delayed. Still, immediate surgery increases survival if there is a 
low risk of COVID-19.19 For this reason, it is crucial to arrange 
centers where the diagnosis and treatment of lung cancer 
patients can be carried out, even during the most intense peri-
ods of restrictions during the pandemic period. Considering 
that epidemic diseases such as COVID-19 can exist in any 
period, necessary precautions should be taken beforehand.

There are some limitations of our study. Firstly, it is a study that 
includes only 1 center from Turkey. Secondly, the pathologi-
cal diagnoses, stages, and treatments of the patients could not 
be documented. For this reason, although it was shown that 
there was a decrease in the number of admissions, patients’ 
cancer stages and whether the cancer treatment was affected 
could not be demonstrated. Thirdly, we do not know whether 
the patients were infected with COVID-19 and caused late 
admission.

CONCLUSION

In our center, lung cancer patient admissions statistically 
decreased during the COVID-19 pandemic period. Early 
diagnosis and treatment are essential in lung cancer, one of 
the leading causes of death. During the pandemic period, 
failure of patients to be diagnosed on time may cause 
patients to apply at an advanced stage and decrease survival. 
It is crucial to allocate suitable and separate hospitals where 
patients can use and maintain diagnosis and treatment for 
lung cancer and other malignancies during the pandemic 
period.

Ethics Committee Approval: This study was approved by Hamidiye 
Scientific Ethics committee of the Health Sciences University 
(Approval No: 18.6. 2021-21/4).

Informed Consent: Written informed consent was not obtained 
because of the retrospective nature of the study.

Peer-review: Externally peer-reviewed.



335

Gül et al. Lung Cancer Patients During the COVID-19 Pandemic

Author Contributions: Concept – S.G., M.A.U.; Design – S.G., 
M.A.U., E.Y.O.N.; Supervision – M.A.U., A.Ç.; Materials – S.G., 
M.A.U., D.B.; Data Collection and/or Processing – S.G., M.A.U., A.Ç.; 
Analysis and/or Interpretation – S.G., M.A.U., A.Ç., E.Y.O.N.; Litera-
ture Review – S.G., D.B.; Writing – S.G., M.A.U., E.Y.O.N.; Critical 
Review – S.G., M.A.U., A.Ç.

Declaration of Interests: The authors have no conflict of interest to 
declare.

Funding: The authors declared that this study has received no finan-
cial support.

REFERENCES

1. World Health Organization. Coronavirus (COVID-19) Dash-
board | WHO Coronavirus (COVID-19) Dashboard With Vac-
cination Data. Available at: https ://co vid19 .who. int/. Accessed 
April 27, 2021.

2. Sağlık Bakanlığı TC. Covid19 Bilgilendirme Platformu. Availa-
ble at: https ://co vid19 .sagl ik.go v.tr/ . Accessed April 27, 2021.

3. World Health Organization. World fact sheets cancers. Globo-
can. 2020;419:1-2. Available at: https ://gc o.iar c.fr/ today /data /
fact sheet s/pop ulati ons/9 00-wo rld-f act-s heets .pdf. 

4. The Global Cancer Observatory. Turkey registry. 2020. Available 
at: https ://gc o.iar c.fr/ today /data /fact sheet s/pop ulati ons/7 92-tu rk 
ey- fact- sheet s.pdf 

5.  Sulu E, Tasolar O, Takir HB, Tuncer LY, Karakurt Z, Yilmaz A. 
Delays in the diagnosis and treatment of non-small-cell lung 
cancer. Tumori Journal. 2011;97(6):693-697. [CrossRef]

6. Patt D, Gordan L, Diaz M, et al. Impact of COVID-19 on cancer 
care: how the pandemic is delaying cancer diagnosis and treat-
ment for American seniors. JCO Clin Cancer Inform. 2020;4: 
1059-1071. [CrossRef]

7. Park JY, Lee YJ, Kim T, et al. Collateral effects of the coronavirus 
disease 2019 pandemic on lung cancer diagnosis in Korea. 
BMC Cancer. 2020;20(1):1040. [CrossRef]

8. Bai  J, Perron  P. Estimating and testing linear models with 
 multiple structural changes. Econometrica. 1998;66(1):47. 
[CrossRef]

9. Bai J, Perron P. Computation and analysis of multiple structural 
change models. J Appl Econ. 2003;18(1):1-22. [CrossRef]

10. Goldstraw  P, Crowley  J, Chansky  K, et al. The IASLC lung 
cancer staging project: proposals for the revision of the TNM 
stage groupings in the forthcoming (seventh) edition of the 
TNM  classification of malignant tumours. J Thorac Oncol. 
2007;2(8):706-714. [CrossRef]

11. Yurdakul AS, Kocatürk C, Bayiz H, et al. Patient and physician 
delay in the diagnosis and treatment of non-small cell lung 
cancer in Turkey. Cancer Epidemiol. 2015;39(2):216-221. 
[CrossRef]

12. Solomon MD, McNulty EJ, Rana JS, et al. The Covid-19 pan-
demic and the incidence of acute myocardial infarction. N Engl 
J Med. 2020;383(7):691-693. [CrossRef]

13. Kansagra  AP, Goyal  MS, Hamilton  S, Albers  GW. Collateral 
effect of Covid-19 on stroke evaluation in the United States. N 
Engl J Med. 2020;383(4):400-401. [CrossRef]

14. Dinmohamed  AG, Visser  O, Verhoeven  RHA, et al. Fewer 
cancer diagnoses during the COVID-19 epidemic in the Neth-
erlands. Lancet Oncol. 2020;21(6):750-751. [CrossRef]

15. Amador M, Matias-Guiu X, Sancho-Pardo G, et al. Impact of 
the COVID-19 pandemic on the care of cancer patients in 
Spain. ESMO Open. 2021;6(3):100157. [CrossRef]

16. Kaufman HW, Chen Z, Niles J, Fesko Y. Changes in the number 
of US patients With newly identified cancer Before and During 
the coronavirus disease 2019 (COVID-19) pandemic. JAMA 
Network Open. 2020;3(8):e2017267. [CrossRef]

17. Johnson BA, Waddimba AC, Ogola GO, Fleshman JW Jr, 
Preskitt  JT. A systematic review and meta-analysis of surgery 
delays and survival in breast, lung and colon cancers: Implica-
tion for surgical triage during the COVID-19 pandemic. Am J 
Surg. 2021;222(2):311-318.

18. Maringe C, Spicer J, Morris M, et al. The impact of the COVID-
19 pandemic on cancer deaths due to delays in diagnosis in 
England, UK: a national, population-based, modelling study. 
Lancet Oncol. 2020;21(8):1023-1034. [CrossRef]

19. Van Haren RM, Delman AM, Turner KM, et al. Impact of the 
COVID-19 pandemic on lung cancer screening program and 
subsequent lung cancer. J Am Coll Surg. 2021;232(4):600-605. 
[CrossRef]

20. Shipe ME, Haddad DN, Deppen SA, Kozower BD, Grogan EL. 
Modeling the impact of delaying the diagnosis of non-small cell 
lung cancer During COVID-19. Ann Thorac Surg. 2021;112(1): 
248-254. [CrossRef]


