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Since 2019 the coronavirus disease (COVID) pandemic 
has had a huge impact on health-care systems worldwide, 
with most of the resources redirected to the treatment 
of the millions of patients infected by the severe acute 
respiratory syndrome coronavirus-2 (SARS-CoV-2) virus. 
Besides causing over six million of deaths mainly due to 
respiratory complications, the coronavirus disease 2019 
(COVID-19) pandemic has also had relevant consequences 
in the treatment of neoplastic diseases, particularly of lung 
tumors (1). Especially in the first phases of the emergency 
hospital resources dedicated to the treatment of lung cancer 
were significantly reduced and reallocated to the treatment 
of COVID-19. Moreover, patients with lung cancer have a 
higher risk of severe pulmonary complications and mortality 
due to COVID-19 in comparison to the general population (2).  
A detrimental effect on the diagnosis of early-stage tumors 
and therefore on long-term survival may have also been 
caused by the suspension of screening programs and by 
a delayed referral of patients to general practitioners and 
hospitals due to the fear of being exposed to SARS-CoV-2 (3). 

However, after the first months of the pandemic the 
health-care systems were gradually reorganized to provide 
adequate treatment to patients with COVID-19 while 
maintaining sufficient levels of care for other diseases as 
lung cancer. The health-care protocols were adapted in the 
different phases of the pandemic as the knowledge about 
the new viral infection grew, following the success of a 
worldwide vaccination campaign and the development of 

new antiviral treatments that reduced the clinical impact of 
SARS-CoV-2 (4). 

The strategies included strict patient and personnel 
screening and isolation protocols. Symptom screening, 
polymerase chain reaction test and computed tomography 
scan of the chest before surgery became standard 
procedures to allow surgical treatment of lung cancer to be 
maintained during the pandemic, taking into account the 
increased risk of respiratory complications and mortality in 
patients that developed COVID-19 after surgery. In fact, an 
important issue to limit perioperative morbidity concerns 
the ideal timing of the surgical treatment in patients with 
previous COVID-19, since mortality and morbidity were 
significantly increased in patients operated within 6 weeks 
of the diagnosis of a SARS-CoV-2 infection (5). In some 
regions patients with lung cancer were also referred to 
dedicated smaller ‘COVID-free’ hospitals, reserving major 
hospitals to the treatment of COVID-19 patients (6). 

International societies have proposed guidelines to 
re-organize treatment according to the priority of the 
neoplastic disease and the availability of clinical resources. 
The American College of Surgeons (ACS) guidelines 
prioritized surgical treatment in three triage levels according 
to the number of COVID-19 patients and available hospital 
resources. In a first phase with few COVID-19 patients 
and adequate hospital resources the treatment of ‘ground 
glass’ lesions, slow-growing tumors and solid nodules <2 cm 
was deferred, since survival in these cases was not expected 
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to be compromised if surgery was not performed within 
three months. In a second phase, with a high number of 
COVID-19 cases and limited hospital resources, elective 
procedures had to be delayed or referred to hospitals with 
preserved facilities. In a third phase in which almost all 
resourced were dedicated to the treatment of COVID-19 
patients, only emergent treatment for complicated cases was 
advised (7). The European Society for Medical Oncology 
(ESMO) also developed guidelines according to clinical 
and histological characteristics of the tumor and the type of 
treatment required, with priority criteria given to patients 
with more advanced stages and less differentiated tumors (8). 

Despite the efforts made to optimize resources the 
pandemic had a significant impact on surgical treatment of 
lung cancer, especially in the first phases of the emergency. 
According to a survey of the Spanish Society of Thoracic 
Surgery a reduction by 95.7% of surgical procedures 
was observed (9). These data were confirmed by a survey 
of the European Society of Thoracic Surgeons (ESTS), 
that showed a delay of surgical procedures in 89% of the 
centers. This was in part due to the commitment of thoracic 
surgeons to the treatment of COVID-19 patients, reported 
in 63% of the centers (10).

Conversely, other reports showed that thanks to a 
reorganization of healthcare resources and application of 
specific protocols to protect patients and personnel against 
the SARS-CoV-2 infection, adequate volumes of surgical 
procedures could be maintained with limited morbidity. In 
particular, the data of the London Thoracic Collaborative 
Group showed that elective thoracic surgery procedures 
could be continued during the peak of the pandemic 
provided that strict screening and isolation protocols were 
maintained. The type of surgical approach was not modified, 
and in particular robotic-assisted thoracic surgery (RATS) 
and video-assisted thoracoscopic surgery (VATS) procedures 
continued to be carried out with favourable results (11). 
These data were confirmed by another Spanish study, in 
which the use of specific preoperative protocols including 
symptom screening, polymerase chain reaction test and 
computed tomography scan performed within 48 hours 
before the operation allowed to continue performing thoracic 
surgical procedures with limited perioperative morbidity (12). 

In a more recent study Dolan et al. assessed the results of 
surgical treatment of lung cancer in a high-volume United 
States hospital and observed that despite a reduction of 
the number of operated patients during the peak of the 
COVID-19 pandemics, pathological tumor stage and 
waiting time before surgery were not significantly different 

in comparison with the period before the COVID-19 
outbreak. Two extremely important issues in this study 
concern the fact that no difference in the perioperative 
complication rate between the two periods of time was 
observed, and that no patient was tested positive for 
COVID-19 during the hospital stay and early period after 
discharge. The adopted protocol included preoperative 
COVID-19 testing, symptom screening and dedicated 
ward and intensive care unit beds. Triage case selection was 
accomplished by a local multidisciplinary team according 
to a priority score defined according to clinical variables. 
However, despite these favourable results, the study was not 
focused on patients that may have delayed referral or that may 
have undergone alternative treatments, and therefore the long-
term repercussions of COVID-19 on long-term survival of 
patients with lung cancer are still to be unveiled (13). 

In fact, according to a UK national population-based 
modelling study an increase in the mortality due to lung 
cancer between 4.8% and 5.3% is to be expected at 5 years 
following the COVID-19 pandemic (14). Moreover, a factor 
that has not been evaluated in depth concerns the long-term 
impact of the respiratory and cardiovascular sequelae of the 
SARS-CoV-2 infection and, on the other hand, a potentially 
favourable effect of occasional diagnosis of thoracic tumors 
in patients submitted to CT scan during COVID-19. 
Another point that may have negatively influenced the 
long-term results of surgical treatment of lung cancer 
concerns the suspension of the multidisciplinary team 
approach and a suboptimal preoperative staging that occurred 
in most of the centers during the pandemic. In fact, due to 
limited hospital resources multidisciplinary discussions were 
reduced despite the use of remote meetings, and according 
to the data of the ESTS survey they were maintained in only 
66% of the centers (10). Moreover, the possibility to perform 
an adequate preoperative assessment, in particular endoscopic 
mediastinal staging, may have been hindered by the pandemic. 
In fact, according to a statement of the American Association 
for Bronchology and Interventional Pulmonology (AABIP), 
bronchoscopy had to be reserved to life-saving procedures due 
to the risk of personnel contamination (15). 

In conclusion, an optimal reallocation of health-care 
resources allowed to maintain adequate surgical treatment 
of lung cancer during the pandemic with limited morbidity. 
International guidelines are essential to face a possible 
recrudescence of the pandemic or to cope with other global 
health emergencies in the future. However, the long-term 
impact of the pandemic on the treatment of lung cancer is 
to be unveiled only in the next few years. 
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