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Summary

The coronavirus disease 2019 (COVID-19) pandemic has 
had a severe impact on oncological and thoracic surgical 
practice worldwide. In many hospitals, the care of 
COVID-19 patients required a reduction of elective 
surgery, to avoid viral transmission within the hospital, and 
to save and preserve personnel and material resources. 
Cancer patients are more susceptible to severe acute res-
piratory syndrome coronavirus-2 (SARS-CoV-2) infection 
and are at an increased risk of a severe course of disease. 
In many patients with lung cancer, this risk is further in-
creased owing to comorbidities, older age and a pre-ex-
isting lung disease. Surgical resection is an important part 
of the treatment in patients with early stage or locally ad-
vanced non-small cell lung cancer, but the treatment of 
these patients during the COVID-19 pandemic becomes a 
challenging balance between the risk of patient exposure 
to SARS-CoV-2 and the need to provide timely and ade-
quate cancer treatment despite limited hospital capacities. 
This manuscript aims to provide an overview of the surgi-
cal treatment of lung cancer patients during the COVID-19 
pandemic including the triage and prioritisation as well as 
the surgical approach, and our own experience with can-
cer surgery during the first pandemic wave. We further-
more aim to highlight the risk and potential consequences 
of delayed lung cancer treatment due to the deferral of 
surgery, screening appointments and follow-up visits. With 
much attention being diverted to COVID-19, it is important 
to retain awareness of cancer patients, maintain oncologi-
cal surgery and avoid treatment delay during the pandem-
ic.

Introduction

The coronavirus disease 2019 (COVID-19) is a potentially 
life-threatening infection of the respiratory tract, caused by 
the severe acute respiratory syndrome coronavirus (SARS-
CoV-2) [1]. As of 11 March 2020, the World Health Or-
ganisation (WHO) declared the COVID-19 outbreak a pan-

demic. With its reproductive ratio of 1.4 to 2.5 additional
transmissions following every infection, an exponential in-
crease in transmitted cases was seen early on [2]. Ever
since the outbreak of the pandemic, the aim was to identify
vulnerable patients based on clinical, epidemiological, lab-
oratory or radiological characteristics in order to protect
the high-risk population [3, 4]. The case fatality rate, de-
fined as the fraction of deaths among COVID-19-positive
patients, was found to be significantly increased in older
patients, as well as in patients with chronic concomitant
disease such as cardiovascular disease, chronic respiratory
disease, diabetes or cancer [5–7]. The latter form a large
population who are generally more susceptible to infec-
tions due to their immunosuppressed state as a result
of systemic treatment or surgery [8]. The most common
cause of cancer-related death worldwide is lung cancer, an-
nually resulting in more than 36 million disability-adjust-
ed life years worldwide [9]. In Switzerland, the lifetime
risk for developing lung cancer is 7% and more than 4000
people are diagnosed with lung cancer each year [10]. In
early, locally advanced and in oligometastatic non-small
cell lung cancer, anatomical surgical resection plays a cen-
tral role in the treatment [11, 12]. The COVID-19 pandem-
ic, however, substantially impacts upon general and tho-
racic surgical practice, requiring a reduction of surgical
volumes by cancellation or postponement of many elective
interventions, in order to avoid viral transmission within
the hospital, and in order to save and preserve personnel
and material resources required for the care of COVID-19
patients [13]. Consequently, a deferral of elective surgery
and radiotherapy, as well as a reduction in the use of sys-
temic treatment for cancer patients is seen in many coun-
tries [14]. Although for certain patients with early stage
lung cancer, delayed surgery is unlikely to have a negative
effect on the outcome, most other patients may require
an urgent resection despite complicating circumstances. In
the time of COVID-19, the triage and treatment of lung
cancer patients therefore involves a delicate balancing act
between preserving hospital resources, minimising inter-
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ventions in a vulnerable group of patients and avoiding
treatment delay [15].

In this article, we aim to review the current data and dis-
cuss our own results concerning surgical treatment of pa-
tients with non-small cell lung cancer (NSCLC) during
the COVID-19 pandemic, in order to provide practical
guidance in the management of these patients. An online
database search (PubMed) was performed to identify pub-
lications that address the prevalence and outcomes of
SARS-CoV-2 infections in patients with lung cancer.

Lung cancer patients at risk

Patients with cancer are not only more susceptible to
SARS-CoV-2 infection [16, 17], but are also at an in-
creased risk of severe events or death, with reported case
fatality rates as high as 28.6% among hospitalised patients
[16–18]. In a Swiss cohort, an even higher in-hospital mor-
tality rate of 43% was reported in 15 hospitalised patients
with active cancer and COVID-19 [19]. Cancer patients are
more likely to present in a relatively immunocompromised
state, either due to the underlying malignancy itself or as
a result of anticancer treatment [20]. The risk for clinically
severe events was further increased if the patients had un-
dergone surgery or chemotherapy within four weeks or less
before the infection [17, 18]. The Thoracic Cancers Inter-
national COVID-19 Collaboration (TERAVOLT) registry
assessed outcomes of a selected group of patients with tho-
racic malignancies (76% NSCLC) and COVID-19 and re-
ported a high mortality rate of 33% [21]. Despite the high
number of hospitalisations (76%) and the good overall per-
formance status within the cohort, only 9% of all hospi-
talised patients had been admitted to an intensive care unit
[21]. This may partly be explained by the geographical lo-
cations included in the registry with many European re-
gions that were heavily affected during the first pandemic
wave [21].

Since most NSCLC cases occur in elderly patients with a
smoking history, many of these patients are frail not on-
ly because of the tumour, but also due to their age and due
to potential comorbidities [22]. Among patients with tho-
racic malignancy and SARS-CoV-2 infection, a smoking
history itself appears to be independently associated with
an increased risk of death [21]. The higher expression of
angiotensin converting enzyme II , the receptor used by

SARS-CoV-2 to enter the host cell, in small airway epithe-
lia of smokers and patients with chronic obstructive pul-
monary disease (COPD) suggests an increased suscepti-
bility to an infection in these patients [23, 24]. However,
epidemiological data from the general population without
thoracic malignancy do not support this hypothesis of an
association between smoking and severe COVID-19 [3,
25–27]. In patients with thoracic cancer, pre-existing
symptoms from the malignancy or from comorbidities
such as dyspnoea, cough and fatigue may furthermore
mimic and mask a SARS-CoV-2 infection, resulting in a
delayed medical consultation.

Despite the substantial amount of information related to
COVID-19 and cancer treatment, reports concerning the
outcome after lung cancer surgery during the pandemic are
scarce. Seitlinger et al. report 9 cases of COVID-19 and
one COVID-19 related death among 731 patients under-
going surgical procedures for thoracic malignancies [28].
The procedures were performed in six high-volume tho-
racic surgery departments located in heavily affected re-
gions in Italy, France, Germany and Canada. In consider-
ation of the low incidence and low mortality, the authors
conclude that oncological thoracic surgery can be safely
maintained during the COVID-19 pandemic in order to
avoid a delay in cancer treatment [28]. However, although
the incidence of COVID-19 infections appears to be low
after thoracic surgery, case series from China suggest that
lethality may be high in these patients with reduced func-
tional reserve. Two case series of patients with confirmed
SARS-CoV-2 infection following anatomical lung resec-
tion report two deaths among six infected patients with
NSCLC and one death among two infected patients with
NSCLC, respectively [29, 30]. In a recent retrospective
analysis of patients diagnosed with COVID-19 after tho-
racic surgery, two deaths occurred among seven patients
with NSCLC, resulting in a lethality rate of 28.5% [31].
In accordance with these findings, the United Kingdom
Lung Cancer Coalition (UKLCC) estimates an increased
mortality of 40–50% if a lung cancer patient contracted
COVID-19 after surgery [32]. The current studies report-
ing the incidence of COVID-19 and the associated mortal-
ity among patients with NSCLC are summarised in table 1.

Special attention should be paid to the subgroup of cancer
patients receiving neoadjuvant or adjuvant immune check-
point inhibitors. Since immunotherapy aims at restoring

Table 1:
Lung cancer patients at risk.

Author NSCLC cases with COVID-19 Hospitalised Key findings

Yu et al. [16] n/a 7/1524 (0.5%) 2 COVID-19-related deaths among 7 hospitalised NSCLC patients (28.6%)

Garassino et al. [21] (TERAVOLT) 151 111 33% mortality rate among all thoracic malignancies with COVID-19

Low admission rate to ICU

Most patients with stage IV disease

Most patients under systemic treatment

Seitlinger et al. [28] 9/731 (1.2%) 4 (0.5%) 1 COVID-19-related death among 4 hospitalised thoracic cancer patients (25.0%)

Thoracic surgery during COVID-19 pandemic is safe and feasible

Cai et al. [29] 6 n/a 6 postoperative COVID-19 cases after lung resection for NSCLC

2 COVID-19-related deaths among 6 NSCLC patients (33.3%)

Huang et al. [30] 2 n/a 2 postoperative COVID-19 cases after lung resection for NSCLC

1 COVID-related death among 2 NSCLC patients (50.0%)

Peng et al. [31] 7 5 7 postoperative COVID-19 cases after lung resection for NSCLC

2 COVID-19-related deaths among 7 hospitalised NSCLC patients (28.6%)

ICU: intensive care unit; n/a: not applicable; NSCLC: non-small cell lung cancer
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cellular immunocompetence, patients under immune
checkpoint inhibition could be more immunocompetent
than patients receiving conventional chemotherapy [33].
Concerns of overlapping pneumological toxicity from anti-
PD-1/PD-L1 (PD-1: programmed cell death protein-1; PD-
L1: PD ligand-1) agents and COVID-19 pneumonia, as
well as concerns of a hyperactivated immune response po-
tentially resulting in a cytokine release syndrome, raise
the question of whether immunotherapy should be admin-
istered in the middle of a regional COVID-19 outbreak
[33]. Similarly to reports of paradoxical immunological re-
sponses with influenza infections [34], single case reports
also describe a fatal course with rapid clinical worsening
after SARS-CoV-2 infections [35]. Even though there is no
clear evidence supporting an interaction of SARS-CoV-2
and systemic treatment, a short-term suspension of anti-
cancer treatment may be reasonable in infected patients
who have had long-term cancer control [22]. In the TERA-
VOLT cohort, the majority (74%) of patients who contract-
ed SARS-CoV-2 were receiving systemic treatment, with
chemotherapy alone and immune checkpoint inhibitors
alone being the most common therapy. However, the type
of systemic treatment and especially immunotherapy did
not worsen the outcome of these patients [21].

Triage of lung cancer patients for surgery

In the time of COVID-19, vast hospital resources are used
for diagnostic tests and the treatment of infected patients.
In many hospitals, elective surgery was therefore tem-
porarily suspended during the first pandemic wave [15].
The scarcity of hospital resources results in ethical ques-
tions that go beyond the scope of this review. However, a
transparent management plan may facilitate decision-mak-
ing and the triage of lung cancer patients, and provide a
modifiable framework for local strategy planning. The ma-
jor goal in this pandemic is to find a balance between the
risk of patient exposure to SARS-CoV-2 and the need to
provide adequate and timely cancer treatment despite lim-
ited hospital capacities [20]. Since thoracic surgery plays
an essential role in the management of NSCLC and many
other thoracic malignancies, many experts agree that onco-
logical surgical activity should be maintained throughout
the pandemic whenever logistically feasible to avoid de-
layed cancer treatment [20, 28, 36, 37]. When hospital
resources are predominantly routed for the care of
COVID-19 patients, the consensus statement of the Tho-
racic Surgery Outcomes Research Network (ThORN) rec-
ommends prioritisation of cancer treatment according to
the phase of the COVID-19 pandemic, as well as according
to prognostic factors including tumour grade and stage,
symptoms of cancer or cancer treatment-associated com-
plications [15]. In the semi-urgent setting of pandemic
phase I, resections of NSCLC with predominantly solid
appearance, NSCLC greater than 2 cm, centrally located
NSCLC and node-positive NSCLC, as well as staging in-
terventions (mediastinoscopy, bronchoscopy and endo-
bronchial ultrasound) should not be deferred as long as
hospital resources are intact. An exception should be con-
sidered only for indolent lesions such as predominantly
ground-glass nodules, single solid nodules <2 cm or his-
tologically confirmed and peripherally located typical car-
cinoid tumours. In these cases, a treatment deferral of up

to 3 months may be justifiable [15, 38]. During the urgent
phase II with limited capacities, surgery for lung cancer
may be reserved only for tumour-associated complications
or surgical complications such as haemorrhage, empyema
and other infections [15]. During the critical phase III with
exhausted resources, surgery is performed only in emer-
gency situations such as threatened airways, septic and/or
unstable patients [15]. In addition to the triage of surgeries,
alternative treatment options such as neoadjuvant therapy,
stereotactic body radiation therapy, cryotherapy or transfer
to another hospital with sufficient resources may be valu-
able when surgical capacity is exhausted, despite the pos-
sible minor efficiency of these alternative therapies in ear-
ly stage cancer [15]. In locally advanced lung cancer, the
administration of neoadjuvant chemotherapy may enable a
timely start of anticancer treatment despite exhausted sur-
gical capacities [39]. In the same group of patients, an ear-
ly resection and adjuvant chemotherapy may be preferred
if hospital resources are intact, but the risk of exposure
during frequent trips to the hospital for chemotherapy cy-
cles should be minimised [20]. In general, a patient-cen-
tred approach is essential and such decisions should always
be discussed with the patient and within the multidiscipli-
nary tumour board [15, 40]. Patients whose treatment is de-
layed should be followed up and, if applicable, follow-up
imaging (e.g., computed tomography) should be performed
[15]. Once the surgical capacities are increasing again, de-
layed procedures should be re-scheduled according to case
priority [15]. All in all, it remains in the hands of the oncol-
ogists, pneumologists and thoracic surgeons to insist on the
performance of adequate diagnostic and therapeutic steps
in times when resources are limited.

Surgical approach in lung cancer patients dur-
ing the COVID-19 pandemic

In a retrospective analysis of 11 patients who contracted
SARS-CoV-2 after thoracic surgery, fatality was signifi-
cantly associated with a resection of five or more segments
[31]. In view of the increased risk in this cohort, some
authors conclude that the benefit of a sublobar resection
with faster convalescence after surgery may outweigh the
risk of cancer recurrence during the COVID-19 pandem-
ic, especially considering the possibility of a subsequent
anatomical resection after the pandemic [41]. Particularly
patients with limited preoperative functional reserve who
would be considered marginal candidates for lobectomy
may benefit from a sublobar resection [38]. Intraoperative-
ly, it is important to minimise the risk of aerosolisation and
viral transmission to the medical team. A minimally inva-
sive approach by video-assisted thoracic surgery or robot-
ic-assisted thoracic surgery should therefore be used when-
ever possible and FFP-2 respirator masks should be worn
by all staff members regardless of the patient’s COVID-19
status [36, 42].

During the COVID-19 pandemic, it becomes more impor-
tant than ever before to implement pathways for enhanced
recovery after surgery (ERAS). Given the limited capac-
ities on wards and intensive care units, such protocols
have the potential to improve the outcome after surgery,
promote a timely postoperative discharge, reduce compli-
cations and thereby increase the resources required for
the treatment of COVID-19 patients. The above mentioned
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minimally invasive approach has been shown to enable a
reduction in the hospital length of stay, as well as a reduc-
tion in postoperative complications and pain [43–45]. Fur-
ther key recommendations for thoracic surgery published
by the ERAS society include smoking cessation, prehabil-
itation, preoperative carbohydrate loading, intra- and post-
operative (regional) anaesthesia, opioid-sparing analgesia,
and early postoperative mobilisation [46].

The long incubation period and thus the absence of clinical
symptoms during the first days after infection further chal-
lenge the decision-making process before lung cancer
surgery. Low viral RNA counts shortly after exposure may
not be identified by polymerase chain reaction (PCR)-
based surveillance tests, resulting in patients undergoing
surgery despite incubating SARS-CoV-2 infection [47].
Asymptomatic “super spreader” patients not only pose the
greatest risk for a nosocomial transmission of the virus, but
are also a threat to medical personnel [41]. Routine preop-
erative PCR testing is therefore crucial in patients sched-
uled for lung cancer surgery. In lung cancer patients with
a positive SARS-CoV-2 test, the operation should be de-
layed for 2–3 weeks [20]. Furthermore, meticulous clinical
surveillance and triage is essential because of the high fa-
tality rate of COVID-19 following surgical resection [41].
Since COVID-19 symptoms such as shortness of breath,
cough, fever and fatigue overlap with those of a usual clin-
ical course after lung surgery, COVID-19 diagnosis may
be further delayed [31, 36]. This circumstance requires the
treating surgeons, pulmonologists and general practition-
ers to pay close attention to clinical signs for a potential
SARS-CoV-2 infection and – if in doubt – to take a na-
sopharyngeal swab for testing [31]. Lymphopenia is com-
monly seen in patients with COVID-19 and may help to
distinguish between a common postoperative course and
a COVID-19 pneumonia [48, 49]. In general, COVID-19
should remain a differential diagnosis in surgical patients
with signs of pneumonia, even if preoperative tests had
been negative [15]. This is especially important in heavily
affected regions with a high number of laboratory-con-
firmed cases and increasing risk of in-hospital transmis-
sion.

The risk of cancer treatment delay and its con-
sequences

In non-pandemic times, the disciplines involved in cancer
treatment have created operating procedures and pathways
to minimise the interval from diagnosis to the initiation of
treatment [50]. In NSCLC, patients, a timely start of the
treatment has been shown to result in better survival rates
[14, 51, 52]. This effect was particularly seen in early stage
(stage I and II) NSCLC, where treatment initiation 7 days
after pathological diagnosis was associated with a 10% in-
crease in the 5-year survival rate [51]. It is already am-
bitious to complete the staging and perform preoperative
tests within 7 days under normal conditions, but it is basi-
cally impossible with severely reduced hospital resources.
A treatment delay of over 8 weeks was found to be an in-
dependent risk factor for disease progression in an analysis
of the United States National Database, indicating that no
cancer surgery should be deferred by more than 2 months
[36]. According to the European Society for Medical On-
cology (ESMO), NSCLC resections should remain a prior-

ity throughout the pandemic and surgical delays should not
exceed 6–8 weeks [37].

The first wave of the COVID-19 pandemic has already had
a detrimental effect on the management of patients with
cancer. A notable decrease of cancer diagnoses was report-
ed from the Netherlands and among deferred surgeries in
Europe and North America, almost 40% were cancer surg-
eries [20, 28, 53]. These findings match our own experi-
ence with a reduced number of NSCLC admissions during
the pandemic wave. In 2020, the Comprehensive Cancer
Center Zurich reports a significant decrease in NSCLC di-
agnoses of all tumour stages and all treatment modalities
when compared with numbers of NSCLC diagnoses in the
past years (table 2). Due to the overlapping symptoms of
COVID-19 and lung cancer, early detection of lung cancer
is further complicated and the distraction effect generates
much opportunity for misdiagnosis [32]. With much atten-
tion being diverted to COVID-19 patients and the deferral
of surgeries, screening and follow-up appointments, lung
cancer may therefore be one of the cancer types most af-
fected by treatment delay during the pandemic [32]. Ac-
cording to the UK lung cancer coalition report, cancer cen-
tres experienced a 75% decrease in urgent lung cancer
referrals and current data reveal a substantial rise in late-
stage lung cancer cases [32]. Similarly, a delay in presen-
tation and an increase in advanced stages was also noted
in Korea [54]. In Italy, a significant decrease in early stage
NSCLC and in lobectomies for NSCLC was seen after the
first pandemic wave, when compared with the same period
in 2019 [55]. A COVID-19-associated delayed diagnosis
and treatment initiation in NSCLC may therefore reduce
rates of survival in otherwise curable stages. Depending
on histology and volume doubling time, a stage IA1 tu-
mour can transform into a stage IB within a few months
and thereby reduce the 5-year survival from 92% to 68%
[28, 56, 57]. In the case of a single hilar lymph node in-
volvement, a further reduction to a 5-year survival of 53%
would be expected [57]. Despite the distracting and de-
manding situation, lung cancer awareness remains highly
important and efforts should be made to expedite the diag-
nosis of lung cancer, maintain surgical activity and avoid
treatment delay.

Table 2:
Annual distribution of non-small cell lung cancer (NSCLC) cases re-
ported by the comprehensive cancer centre Zurich.

2018 2019 2020

Overall 262 256 198

IA 67 51 48

IB 12 19 12

IIA 8 3 2

IIB 27 30 16

IIIA 43 37 27

IIIB 13 15 12

IIIC 3 3 5

IVA 41 37 21

IVB 48 61 55

NSCLC stages are reported according to the Union for International
Cancer Control (UICC) staging classification (8th edition).
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Single-centre experience from the University
Hospital Zurich

Methods

In order to complement this review with current data from
Switzerland, we aimed to assess the risk of postoperative
SARS-CoV-2 infection in our own patient cohort. Patients
undergoing anatomical and non-anatomical surgical resec-
tion for NSCLC shortly before or within the first pandemic
wave (between December 2019 and June 2020) at the De-
partment of Thoracic Surgery of the University Hospital
Zurich were identified in order to assess the risk of postop-
erative SARS-CoV-2 infection. Patients with benign tho-
racic lesions or thoracic malignancies other than NSCLC
were excluded from the analysis. The diagnosis of NSCLC
was histopathologically confirmed in all cases. A survey
was conducted to assess the presence of COVID-19-like
symptoms in a total of 55 identified and eligible subjects
. The survey assessed the presence of typical COVID-19
symptoms such as fever, new onset of cough, shortness of
breath, fatigue and loss of taste and/or smell. In addition,
the survey evaluated whether PCR-based SARS-CoV-2
testing had been performed postoperatively, whether a
SARS-CoV-2 infection occurred during the follow-up pe-
riod and whether the recommended infection precaution
measures had been followed. The follow up ranged be-
tween 4 and 10 months. The project was considered pure
quality assurance by the local ethics committee and was
therefore not subject to approval. Statistical analysis was
performed in IBM SPSS Statistics Version 27 (SPSS Inc,
Chicago, IL). Continuous variables are reported as mean ±
standard deviation for normally distributed data and medi-
an with 95% confidence interval (CI) for non-normal dis-
tributions.

Results

Fifty survey responses from NSCLC patients who under-
went surgical resection were captured (table 3). Seventy-
four percent of all patients presented with an Eastern Co-
operative Oncology Group (ECOG) performance status of
0 at the time of the operation. Surgical resections included
30 lobectomies (including 4 sleeve-lobectomies), 9 seg-
ment-resections, 8 wedge-resections, 2 pneumonectomies
and one sleeve-bilobectomy. Concomitant procedures were
performed in 18% of all cases and included 3 chest wall re-
sections and 3 partial pleurectomies. The procedures were
most commonly performed by video-assisted thoracoscop-
ic surgery (VATS, 42%), followed by open access in 30%
and robotic-assisted thoracic surgery (RATS) in 28% of all
cases. Thirty-day and 90-day mortality were 0%. Postop-
erative complications occurred in 17 cases and included 6
cases of prolonged air leak (>10 days), 3 cases of new on-
set atrial fibrillation, 2 cases of recurrent laryngeal nerve
palsy, one chylothorax, one pulmonary embolism, one
postoperative bleeding and one postoperative neurological
deficit due to spinal cord ischaemia. The patient cohort
represented all stages of NSCLC, including 20 Union for
International Cancer Control (UICC, 8th edition) stage I
cases, 13 stage II cases, 11 stage III cases and 4
oligometastatic (stage IV) patients.

During the postoperative course, 6 patients (12%) experi-
enced COVID-like symptoms including fever, coughing or

shortness of breath (table 4). All symptomatic subjects and
19 asymptomatic patients underwent PCR-based SARS-
CoV-2 testing. None of the patients were tested positive by
the end of October 2020. All patients reported that they fol-
lowed the precautions recommended by the Swiss Federal
Office of Public Health, including the regular use of hand
sanitisers and social distancing, as well as wearing face
masks in public transport and in public spaces where a dis-
tance of 1.5 metres cannot be maintained. In our study pop-
ulation, the impact of SARS-CoV-2 on patients undergo-
ing surgical resection for NSCLC was therefore mild and
the recommended hygiene and social distancing rules ap-
pear to provide sufficient protection in this group of pa-
tients. In addition, the consequent deferral of non-urgent
procedures and the expansion of intensive care capacities
has allowed the timely surgical treatment of patients with
thoracic malignancies to be maintained throughout the
pandemic waves to date at our centre.

Table 3:
Baseline characteristics.

Baseline characteristics n = 50

Male 28 (56%)

ECOG performance status 0 37 (74%)

1 10 (20%)

2 2 (4%)

3 1 (2%)

Operation Wedge resection 8 (16%)

Segement resection 9 (18%)

Lobectomy 26 (52%)

Sleeve lobectomy 4 (8%)

Sleeve bilobectomy 1 (2%)

Pneumonectomy 2 (4%)

Lymphadenectomy 44 (88%)

Concomitant procedures Chest wall resec-
tion

3 (6%)

Partial pleurectomy 3 (6%)

Other 3 (6%)

Access VATS 21 (42%)

RATS 14 (28%)

Thoracotomy 14 (28%)

Other 1 (2%)

Histology Adenocarcinoma 27 (54%)

Squamous cell car-
cinoma

10 (20%)

Adeno-squamous
carcinoma

3 (6%)

Pulmonary carci-
noid

9 (18%)

Large-cell carcino-
ma

1 (2%)

UICC stage 0 (Tis) 1 (2%)

IA1 5 (10%)

IA2 8 (16%)

IA3 3 (6%)

IB 3 (6%)

IIA 5 (10%)

IIB 10 (20%)

IIIA 7 (14%)

IIIB 4 (8%)

IVA 4 (8%)

ECOG: Eastern Cooperative Oncology Group; VATS: video-assisted
thoracoscopic surgery; RATS: robotic-assisted thoracic surgery; UICC:
Union for International Cancer Control
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Table 4:
COVID-19 status.

COVID-19 status n = 50

COVID-19 Symptoms Fever 2 (4%)

Cough 3 (6%)

Shortness of breath 1 (2%)

Loss of smell /taste 0 (0%)

Fatigue 0 (0%)

Postoperative COVID-19 test performed 25 (50%)

Positive tests 0 (0%)

Data based on 50 returned surveys. All COVID-19 tests were poly-
merase chain reaction (PCR)-based.

Conclusion

Patients with NSCLC are at an increased risk for con-
tracting a SARS-CoV-2 infection and experiencing a se-
vere course of the disease. However, the existing evidence
and our own reported experience suggest that the postop-
erative incidence of COVID-19 in patients undergoing sur-
gical resection for NSCLC is relatively low and anatomi-
cal resections can be performed safely. In order to protect
healthcare providers, surgical access should be minimally
invasive whenever possible and an ERAS protocol should
be followed to enable an early discharge. Although these
results are reassuring, data on treatment delay and a sub-
sequent increase in advanced stages are worrisome. Lung
cancer awareness and the maintenance of adequate onco-
logical surgery should therefore be emphasised throughout
the COVID-19 pandemic.
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