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Introduction: COVID-19 has disrupted the global health care system since March 2020. Lung cancer (LC) patients (pts)
represent a vulnerable population highly affected by the pandemic. This multicenter Italian study aimed to evaluate
whether the COVID-19 outbreak had an impact on access to cancer diagnosis and treatment of LC pts compared
with pre-pandemic time.

Methods: Consecutive newly diagnosed LC pts referred to 25 Italian Oncology Departments between March and
December 2020 were included. Access rate and temporal intervals between date of symptoms onset and diagnostic
and therapeutic services were compared with the same period in 2019. Differences between the 2 years were
analyzed using the chi-square test for categorical variables and the Mann—Whitney U test for continuous variables.
Results: A slight reduction (—6.9%) in newly diagnosed LC cases was observed in 2020 compared with 2019 (1523
versus 1637, P = 0.09). Newly diagnosed LC pts in 2020 were more likely to be diagnosed with stage IV disease (P
< 0.01) and to be current smokers (someone who has smoked more than 100 cigarettes, including hand-rolled
cigarettes, cigars, cigarillos, in their lifetime and has smoked in the last 28 days) (P < 0.01). The drop in terms of
new diagnoses was greater in the lockdown period (percentage drop —12% versus —3.2%) compared with the other
months included. More LC pts were referred to a low/medium volume hospital in 2020 compared with 2019 (P =
0.01). No differences emerged in terms of interval between symptoms onset and radiological diagnosis (P = 0.94),
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Universita Politecnica delle Marche, AOU Ospedali Riuniti di Ancona, 60126,
Ancona, Italy. Tel: +39-0715964169; Fax: +39-0715964192
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Presentation by first-author Dr Luca Cantini.

2059-7029/© 2022 The Authors. Published by Elsevier Ltd on behalf of Eu-
ropean Society for Medical Oncology. This is an open access article under the CC
BY license (http://creativecommons.org/licenses/by/4.0/).

https://doi.org/10.1016/j.esmoop.2022.100406 1


Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
mailto:r.berardi@staff.univpm.it
https://twitter.com/rossana_berardi
https://twitter.com/LucaCantiniMD
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.esmoop.2022.100406&domain=pdf
https://doi.org/10.1016/j.esmoop.2022.100406
https://doi.org/10.1016/j.esmoop.2022.100406

L. Cantini et al.

symptoms onset and cytohistological diagnosis (P = 0.92), symptoms onset and treatment start (P = 0.40), and

treatment start and first radiological revaluation (P = 0.36).

Conclusions: Our study pointed out a reduction of new diagnoses with a shift towards higher stage at diagnosis for LC
pts in 2020. Despite this, the measures adopted by Italian Oncology Departments ensured the maintenance of the

diagnostic-therapeutic pathways of LC pts.

Key words: lung cancer, COVID-19, diagnostic delay, therapeutic delay, staging

INTRODUCTION

Since the beginning of 2020, COVID-19 has abruptly spread
worldwide, becoming a global health emergency. Italy was
among the most affected countries in terms of COVID-19-
related new cases and deaths, especially during the first
pandemic wave." Therefore, the Italian government intro-
duced a national lockdown between 8 March and 4 May 2020,
to minimize the human-to-human viral transmission and to
limit as far as possible pandemic incidence and mortality.

The COVID-19 pandemic overwhelmed the whole health
care system that has been forced to rapidly reorganize to this
unprecedented scenario. Human and economic resources have
been channeled to COVID-19 patient (pt) care pathways, while
many diagnostic and therapeutic services have been deferred
or cancelled in non-COVID-19-related care activities.”?

In the setting of cancer pts care, many efforts have been
placed in order to ensure high-quality standards for
diagnostic-therapeutic pathways, according to the guide-
lines from the major scientific societies.”” Oncologic de-
partments have experimented a substantial reorganization
in management and maintenance of life-saving treatments,
such as systemic therapies and radiotherapy.®® Recent
studies have pointed out a remarkable reduction of new
cancer diagnoses in Europe and USA during the pandemic
period.”* Undiagnosed cancer diseases are expected to
emerge at a more advanced stage and with a worst prog-
nosis,** including that a significant delay in diagnosis and
access to treatment may result in suboptimal therapeutic
care of cancer pts and then in increased mortality.***3

Lung cancer (LC) represents the leading cause of cancer-
related deaths worldwide and usually is diagnosed at an
advanced stage.'® Considering the clinical spectrum and
potential overlap of LC symptoms and radiological findings
with COVID-19 disease, the differential diagnosis may be
complicated and challenging.®

In this study, using datasets from different Italian onco-
logic departments, we aimed to assess whether the COVID-
19 outbreak had an impact on new diagnoses of LC. For this
purpose, we evaluated access to diagnosis and treatment of
a cohort of newly diagnosed LC pts during the pandemic
and compared it with the pre-pandemic period, to provide a
real-world picture of efficacy of the health care system
response to the COVID-19.

MATERIAL AND METHODS

Study design and population

The COVID-DELAY (‘Evaluation of COVID-19 impact on
DELAYing diagnostic-therapeutic pathways of lung cancer

2 https://doi.org/10.1016/j.esmoop.2022.100406

patients in Italy’) study was a multicentric, observational,
retrospective study. The primary objective of the study was
to assess whether the COVID-19 outbreak had an impact on
LC pts’ likelihood of receiving timely diagnosis and access to
treatment in 2020, by assessing the total number of new
diagnoses, access rate (number of pts/month), and temporal
intervals between date of symptoms onset, diagnosis, first
oncological appointment, treatment start, and first radio-
logical reassessment and comparing with those of the same
period in 2019. The secondary objective was to evaluate
whether the COVID outbreak had an impact on the stage of
disease of new diagnoses of LC in 2020 compared with 2019.

Clinical records of all consecutive newly diagnosed LC pts
referred to 25 Italian Oncology Departments (Supplemen-
tary Table S1, available at https://doi.org/10.1016/].
esmoo0p.2022.100406) between March and December
2020 and between March and December 2019 were
reviewed. The inclusion criteria were: (i) pts, aged 18 years
or older, with histologically or cytologically proven diagnosis
of LC (either non-small-cell LC, NSCLC or small-cell LC, SCLC)
between March and December 2020 or March and
December 2019, (ii) at least one type of oncological treat-
ment (surgery, radiotherapy, or systemic therapy) received
after diagnosis, (iii) availability of data about radiological
diagnosis, cytohistological diagnosis, and treatment start.
Patient data were not collected if they had recurrent LC,
lung metastases from cancer of a different organ, or
different thoracic malignancies (lymphoma, thymic cancer,
and malignant pleural mesothelioma). Mean monthly ac-
cess rate (number of pts/month) and temporal intervals
between date of symptoms onset, radiological diagnosis,
cytohistological diagnosis, first oncological appointment,
treatment start, and first radiological reassessment in 2020
were computed and compared with those of the same
period in 2019. Data of pts who had their LC diagnosis after
the first oncological appointment (as per standard practice
of referral hospitals) were not included in the calculation of
these specific temporal intervals to avoid negative values
(Figure 1). Baseline (at diagnosis) data about age, sex,
province, smoking status (including all tobacco), Eastern
Cooperative Oncology Group performance status (ECOG
PS), tumor histological and molecular subtype [including
mutational status and programmed death-ligand 1 (PD-L1)
positivity], and tumor stage were collected. Treatment
setting (neoadjuvant, adjuvant, metastatic) was also
retrieved from medical records and differences between
the 2 years were analyzed.

Subgroup analyses were also carried out by specifically
looking at the lockdown period and at the infection rate of
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Newly diagnosed lung
cancer patients referred to
25 Italian oncologic
departments

(n=3282)

2019

A 4

Patients excluded (n = 122) for:

- First oncological appointment between January and February 2020 or

- Any treatment received for lung cancer

- No availability of first oncological appointment date

- No availability of cytohistological diagnosis of lung cancer
- Recurrent lung cancer

- Lung metastases from cancer of a different organ

- Thoracic malignancies different from lung cancer

A 4

Patient included in the
study (n = 3160)

v

2019: 2020: B

Availability of data about temporal intervals between:

- date of symptoms onset and date of radiological diagnosis: n = 2162
date of symptoms onset and date of cytohistological diagnosis: n = 2232

- date of symptoms onset and date of first oncological appointment: n = 2261

- date of cytohistological diagnosis and date of first oncological appointment: n = 2582
date of symptoms onset and date of treatment start: n = 1944

- date of cytohistological diagnosis and date of treatment start: n = 2550

date of first oncological appointment and date of treatment start: n = 2562

- date of treatment start and date of first radiological reassessment: n = 2089

n=1637 n=1523

Figure 1. STROBE diagram.

Identification and selection of study population according to inclusion and exclusion criteria.

the provinces where LC pts were diagnosed (high- versus
medium/low-infected provinces)'® to assess whether
restrictive measures initially adopted by the Italian Govern-
ment had a major impact on the total number of diagnoses.
The reference time period for the lockdown was established
as 1 April to 30 June 2020 (instead of 8 March to 4 May 2020),
since a conventional time interval of about 1 month between
diagnosis and first oncological appointment was expected.
Pts were then categorized according to the number of new LC
diagnoses in the hospital where they were treated: high
volume (>150 new diagnoses in the investigated 2-year
period) versus low/medium volume (<150 diagnoses).

Ethical approval to conduct this study was obtained by the
respective local ethical committees on human experimen-
tation of each participating center, after previous approval by
the coordinating center (‘Comitato Etico Regionale delle
Marche - C.E.R.M/, Reference Number 2021 139). The au-
thors are accountable for all aspects of the work in ensuring
that questions related to the accuracy or integrity of any part
of the work are appropriately investigated and resolved. The
study was conducted in accordance with the precepts of
Good Clinical Practice and the ethical principles of the
Declaration of Helsinki. Written informed consent was pro-
vided by all patients. Results presented in this article contain
no personally identifiable information from the study.

Sample size estimation

To estimate the study sample size, a 20% reduction of newly
diagnosed LC cases in the pandemic year (2020) compared

Volume 7 m Issue 2 m 2022

with 2019 was postulated. Therefore, assuming a 95%
confidence interval range of 10% (+5%), data of at least 250
newly diagnosed LC pts were required in 2019, corre-
sponding to 200 new diagnoses in 2020.

Statistical analysis

Baseline patient and disease characteristics, together with
treatment information, were reported using descriptive
statistics. Categorical variables were reported as either
fractions or percentage; continuous variables either as
mean, standard deviation (if normally distributed), or as
median and interquartile range (if not-normally distributed).
Differences between 2020 and 2019 were analyzed using
the Fisher’s exact test or chi-square test for categorical
variables and the paired Student’s t-test or Mann—Whitney
U test for continuous variables as appropriate. All statistical
analyses were carried out using R 3.6.0 (R Foundation for
Statistical Computing, Vienna, AT) and a two-sided P value
of <0.05 was deemed statistically significant. The data-
wrapper software (https://www.datawrapper.de) was used
to create the graph maps.

RESULTS

Population

A total of 3160 pts met our inclusion criteria (Figure 1). A
slight, albeit non-significant reduction (—6.9%) in newly
diagnosed LC cases was seen in 2020 (n = 1523) when
compared with 2019 (n = 1637). The mean monthly access
rates were 163.7 versus 152.3, respectively (access rate

https://doi.org/10.1016/j.esmoop.2022.100406 3
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Figure 2. Monthly differences of new lung cancer diagnoses between 2019 and 2020.
April, May, and June 2020 (in bold type) were considered as the lockdown timeframe.

ratio=0.93, P = 0.09) (Figure 2). Median age was similar (69
years old, P = 0.96) between the two cohorts. The per-
centage of female pts (36% versus 37%) was also similar
between the two cohorts (P = 0.53). Most NSCLC pts had
adenocarcinoma as tumor histology, and the percentage was
higher in 2020 (65% versus 61%, P = 0.04). Additionally,
smoking history differed in 2020, with more LC pts currently
smoking at time of diagnosis (39% versus 34%, P < 0.01).
Most strikingly, clinical stage at diagnosis differed be-
tween 2020 and 2019. Specifically, after the COVID-19
outbreak, pts were more likely to be diagnosed with stage
IV disease (72% versus 67%, P < 0.01). Early-stage LC was
represented in a lower proportion of newly diagnosed pts in
the 2020 versus 2019 cohort. The ECOG PS at the start of
treatment was similar between the two cohorts (P = 0.17),
yet a higher percentage of LC pts presented with poor
condition (ECOG PS > 2, 3.5% versus 2%, P = 0.04). The
more advanced stage did not seem to affect the treatment
setting which was similar between cohorts (P = 0.50 for
NSCLC, P = 0.72 for SCLC), nor the molecular profile with a

4 https://doi.org/10.1016/j.esmoop.2022.100406

similar number of pts with tumors harboring targetable
alterations (19% versus 19%) and PD-L1 positivity (64%
versus 61%, P = 0.15).

Similarly, the pandemic did not have an impact on the
multidisciplinary management of LC pts, with 44% of the
cases being discussed in multidisciplinary meetings in 2020
compared with 45% in 2019. A slight reduction of LC pts
treated in the context of clinical trials was seen, however,
during 2020 (5% versus 7%, P = 0.07). Demographic, clini-
copathological, and treatment characteristics by year of
treatment are summarized in Table 1.

Time intervals

Looking at access to cancer diagnosis, staging, and treat-
ment of LC pts after March 2020, no major differences
emerged compared with pre-pandemic time (Table 2 and
Supplementary Figure S1, available at https://doi.org/10.
1016/j.esmoop.2022.100406). In particular, time intervals
between symptoms onset and radiological diagnosis

Volume 7 m Issue 2 m 2022
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Table 1. Patient baseline characteristics by year of diagnosis

Table 2. Temporal intervals between date of symptoms onset, radiolog-
ical diagnosis, cytohistological diagnosis, first oncological appointment,

Current smoker, someone who has smoked more than 100 cigarettes, including
hand-rolled cigarettes, cigars, cigarillos, in their lifetime and has smoked in the last
28 days; Former smoker, someone who has smoked more than 100 cigarettes in
their lifetime but has not smoked in the last 28 days; Never smoker, someone who
has not smoked more than 100 cigarettes in their lifetime and does not currently
smoke; ALK, anaplastic lymphoma kinase; ECOG PS, Eastern Cooperative Oncology
Group performance status; EGFR, epidermal growth factor receptor; IQR, inter-
quartile range; MDT, multidisciplinary team; NSCLC, non-small-cell lung cancer; PD-
L1, programmed death-ligand 1; ROS1, proto-oncogene tyrosine-protein kinase ROS;
SCLC, small-cell-lung cancer.

?Chi-square test comparing proportions between 2019 and 2020. P values were
calculated excluding unknown values.

PStatistically significant (P < 0.05).

(median 28 versus 28 days, P = 0.94), symptoms onset and
cytohistological diagnosis (49 versus 48 days, P = 0.92)
were similar between the two years. Similarly, no difference
was present in the time interval between symptom onset
and first oncological appointment (63 versus 65 days, P =
0.06). The interval between cytohistological diagnosis and
first oncological appointment was even shorter in 2020 (20
versus 24 days, P < 0.01).

Looking more specifically at therapeutic pathways of LC
pts, the emergency response adopted during the pandemic
resulted in LC pts receiving timely treatment and follow-up.

Volume 7 m Issue 2 m 2022

Characteristic 2019 2020 P value® treatment start, and first radiological reassessment by year of diagnosis
Patients, n 1637 1523 Time interval 2019 2020 P value®
MothIy access rate, n 163.7 152.3 0.09 Median, Median,
Median age, years (IQR) 69 (13) 69 (14) 0.96 days (IQR) days (IQR)
Male, n (%) 1028 (63) 974 (64) 0.53
Smoking status, n (%) <0.01° Symptom onset/radiological diagnosis 28 (46) 28 (49) 0.94
Current smoker 550 (34) 589 (39) Symptom onset/cytohistological 48 (55) 49 (57) 0.92
Former smoker 834 (52) 697 (46) diagnosis _ _
Never smoker 212 (14) 220 (15) Symptom onset/first oncological 65 (72) 63 (71.2) 0.06
Asymptomatic disease onset, n (%) 243 (19) 300 (21) <0.01° appointment .
Tumor histology 0.04° Cytohistological diagnosis/ 24 (25) 20 (22) <0.01
NSCLC adenocarcinoma, n (%) 1007 (61) 984 (65) first oncological appointment
NSCLC squamocellular carcinoma, 303 (19) 267 (18) Symptom onset/treatment start 83 (71.2) 78.5(72) 0.40
n (%) Cytohistological diagnosis/ 35 (32) 31 (29) <0.01°
NSCLC others, n (%) 142 (9) 90 (6) treatment start
SCLC, n (%) 180 (11) 175 (11) First oncological appointment/ 16 (21) 15 (20) 0.45
Stage at diagnosis, n (%) <0.01° Leatmentzstant . . .
Stage | 106 (6) 71 (5) Treatment start/first radiological 71(32.2) 71.5(36) 0.33
Stage Il 126 (8) 69 (4) evaluation
Stage I 304 (19) 281 (19) IQR, interquartile range.
Stage IV 1083 (67) 1076 (72) ?Mann-Whitney U test comparing time intervals between 2019 and 2020. P values
Targetable driver mutations (EGFR 212 (19) 189 (19) 0.76 were calculated excluding patients with unknown values. Data of patients who had
ALKg ROS1), n (%) ! : their lung cancer diagnosis after first oncological appointment (as per standard

2 2 oo practice of referral Hospitals) were also excluded in the calculation of these
PD—Ll'status, n (%) 0.23 specific temporal intervals.
Negative 456 (39) 401 (36) PStatistically significant (P < 0.05).
1%-49% 350 (30) 366 (33)
>50% 364 (31) 346 (31)
Treatment setting (NSCLC), n (%) 0.50 . . .
Adjuvant 137 (10) 121 (9) In particular, 2020 and 2019 time intervals between symp-
Neoadjuvant 59 (5) 44 (5) toms onset and treatment start (median 78.5 versus 83
Locally ad d 137 (10 120 (9 . . .
Metactatio 1001 :75; ses 27)7) days, P = 0.40), first oncological appointment and treat-
Treatment setting (SCLC), n (%) 0.72 ment start (15 versus 16 days, P = 0.45), treatment start
Limited disease 28 (18) 30 (20) and first radiological revaluation (71 versus 71 days, P =
a‘;‘:}n‘;'_"e disease ;gg g;; éé: gg; 636 0.36) were similar, with the time interval between cyto-

iscussion b . . . .

Treatment within clinical trials 116 (7) 84 (5) 0.07 histological diagnosis and treatment start even shorter (31
ECOG PS at start of treatment, n (%) 0.17 versus 35 days, P < 0.01).
0 504 (33) 455 (31)
1 743 (49) 724 (49)
2 241 (15) 239 (16) Subgroup analysis
3 28 (2) 46 (3) . . )
4 3(1) 2(1) Given that the impact of the COVID-19 pandemic on LC

diagnoses might have differed according to time of the year,
provincial infection rate, and hospital volume, sensitivity
analyses were conducted in some subgroups of pts.

The drop in terms of new diagnoses was greater in the
lockdown period compared with the other months that were
analyzed, albeit the difference was not significant (mean
of monthly differences: —22.6 diagnoses versus —6.57, per-
centage drop —12% versus —3.2%, P = 0.22). May 2020 was
the month with the greatest drop of new LC diagnoses
(—27%) (Figure 2). Looking at the percentage of pts referred
to hospitals in high-infected versus low/medium-infected
provinces, no significant difference was noted during the
pandemic compared with 2020 (44% versus 46%, P = 0.24).
Rome (—85, —35%) and Milan (—97, —20%) were the two
provinces with the most prominent drop in terms of absolute
values (Figure 3). In addition, more LC pts were referred to
low/medium volume hospitals in 2020 compared with 2019
(36% versus 31%, P = 0.01).

DISCUSSION

By March 2020, the COVID-19 outbreak would have un-
precedentedly changed the face of cancer care and
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Province 2019 2020 Absolute %
difference
Milan 483 386 -97 -20
Padua 133 144 +11 +8
Rome 245 160 -85 -35
Naples 163 158 -5 -3
Florence 91 93 +2 +2
Messina 68 90 +22 +32
Genoa 67 85 +18 +27
Varese 66 56 -10 -15
Verona-Negrar 57 57 0 0
Chieti 41 57 +16 +39
Ascoli Piceno 50 44 -6 -12
Ancona 36 53 +17 +47
Turin 34 29 -5 -14
Terni 23 40 +17 +74
L'Aquila 31 25 -6 -19
Latina 16 27 +11 +68
Ravenna 16 18 +2 +12
Urbino 11 6 -5 -45

Access difference (%) between 2020 and 2019

|
-45 74

P

"

Figure 3. Differences of new lung cancer diagnoses between 2019 and 2020 by provinces included in our Italian multicentric study.

permanently shaped the global health care scenery. With
Italy being one of the most heavily affected countries,
Italian medical oncologists were expected to lead their pts
through the eye of the storm.’

Right alongside us, cancer pts have unexpectedly ended
up fighting a twofold battle: on one hand facing the fear of
contracting COVID-19 in order to keep their treatment
going, and on the other hand dealing with the uncertainty
of deferred elective oncological procedures as well as
treatment plan adaptations. In managing such vulnerable
populations, ‘the sooner, the better’ principle (in terms of
disease stage at diagnosis and timely access to treatment)
stands firm despite the gap in disaster preparedness.’’*

Since the first pandemic wave with a health care system
close to collapse and limited experience-based guidelines to
keep the cancer care ship afloat, medical oncologists’ as-
sociations had to elaborate a prompt response. Conflicting
measures have been adopted to effectively exit the crisis,
such as patient-tailored reconsideration of treatment
schedules to reduce avoidable hospital admissions, visits’
conversion to telehealth encounters, and multidisciplinary
board rearrangements following specialists’ reallocation to
COVID-19 units.

The scientific community now wonders which effects on
the expected cancer incidence and mortality rates we are
going to reap in the near future.'™° Despite the earliest
establishment of experts’ consensus and the implementa-
tion of these recommendations in daily clinical practice, the
outcome of the efforts made to prevent diagnostic delays
and the much-feared ‘upstaging effect’ are still a matter of

6 https://doi.org/10.1016/j.esmoop.2022.100406

speculation and might affect the years to come.”**°

Although a growing number of publications has focused
on continuum of care impairment during the first peaks of
coronavirus spread,’™*? there is still a great deal of uncer-
tainty on how COVID-19 has impacted cancer diagnosis,
staging, and time to treatment initiation after March 2020.

To our knowledge, this is the first report to provide a
thorough insight on whether the measures adopted by the
Italian oncology departments in response to the COVID-19
outbreak were able to optimally address quality of care is-
sues and impact LC pts’ likelihood of receiving timely
diagnosis and treatment compared with pre-pandemic
time.

According to previous findings that revealed an upsetting
drop in the number of new incidence cancers globally,**%*3
our study confirmed a reduction (—6.9%) in LC diagnoses in
2020 (n = 1523) compared with 2019 (n = 1637) in ltaly.
With the pandemic’s challenges considered, this decline in
the rate of newly diagnosed LC is consistent with the results
by London et al.?* Similarly, their 2020-2019 network
comparison of 20 United States health care institutions
documented that the decrease in new incidence neoplasms
varied considerably among different cancer types, with LC
as the least affected, possibly due to the absence of vali-
dated screening programs.

A feasible explanation could be also traced to the ma-
jority of current smokers at time of diagnosis in 2020 (39%
versus 34%, P < 0.01). Considering the clinical spectrum of
LC onset, especially when smoke-related, and its potential
overlap with COVID-19 disease, the convergence between
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the virus and the smoke-induced tumor’s manifestations
may have contributed to mitigate the pandemic’s effects
on LC diagnosis compared with other malignancies. As
shown in the TERAVOLT study by Garassino et al.,>* the
majority of pts with thoracic cancers and COVID-19 were
current smokers (someone who has smoked more than
100 cigarettes, including hand-rolled cigarettes, cigars,
cigarillos, in their lifetime and has smoked in the last 28
days) or former smokers (someone who has smoked more
than 100 cigarettes in their lifetime but has not smoked in
the last 28 days), but only smoking history in the multi-
variate analysis was associated with increased risk of
death.

Strikingly relevant from our data is the significant dif-
ference in the clinical stage at diagnosis between the 2
years. Unprecedentedly, our results demonstrate that LC pts
were more likely detected at stage IV in 2020 compared
with pre-pandemic time (72% versus 67%, P < 0.01).
Although the consequent impact of such post-pandemic
later stage diagnosis on survival is still to be determined,
some concerning predictions from a large UK modeling
study have estimated an increase in LC mortality rate of
~5% up to 5 years after diagnosis.'**°

Our analysis shows that, despite great difficulties, no flaw
in the multidisciplinary management system has been
exposed during the pandemic (44% of cases discussed in
2020 tumor boards versus 45% in 2019). Specifically, looking
at temporal intervals in the diagnostic-therapeutic pathway
(date of symptoms onset, radiological diagnosis, cytohisto-
logical diagnosis, treatment start and first radiological
revaluation), no gaps at any level emerged from our data.
The absence of a difference between symptom onset and
the first radiological examination, despite higher stages at
diagnosis, could have been partially influenced by the
interindividual variability in reporting symptoms onset. Ac-
cording to our findings, the Italian COVINT study also
observed a small rate (8.9%) of deferred anticancer treat-
ment because of the pandemic.?’

Our study has revealed a setback in LC pts’ participation
in clinical trials after COVID-19 (5% versus 7%, P = 0.07).
Whereas it is too soon to tell how the slowdowns within the
cancer research community will affect the progress in can-
cer care, an extensive analysis supported by the National
Institutes of Health (NIH) confirmed that coronavirus has
globally hampered the enrollment in clinical studies, with a
drop of trials completion rate between 13% and 23% from
April to October 2020.7

Since the present study represents the joint effort of a
nationwide cooperation, it also accounts for regional vari-
ations in the response to the pandemic. Therefore, it should
not represent differences in cancer incidence throughout
the country. Of note, we observed a reverse migration from
high-volume cancer centers to low-volume oncology de-
partments in 2020 compared with the previous year, irre-
spective of the spatial heterogeneity of the infection
spread. As an adjustment to a pandemic context, this
proved decentralization of cancer care might represent the
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epiphenomenon of lockdowns institution and confinement
measures after COVID-19.

We acknowledge that our work has potential limitations
as a retrospective study. As our analysis did not include all
centers and LC patients in Italy, the observed reduction in
newly diagnosed LC might, for example, merely reflect an
additional shift of patients towards (low) volume centers
not participating in the study. Gathering broad national
collaboration and extensive case series, however, we
consider these results as an accurate mirror of our country’s
reality after March 2020. Moreover, as stated by Sharpless™*
and Curigliano et al.® different oncological settings could
have been variably affected during the COVID-19 pandemic.
Including advanced, neoadjuvant, and adjuvant disease, all
characterized by very distinct clinical presentation and
outcomes, our study was expected to overcome this limit.

From our results we can conclude that, while COVID-19
repercussions on cancer care will likely be felt for decades
to come, Italian medical oncologists set a virtuous example
to address quality of care issues and ensure timely diagnosis
and treatment of LC pts after March 2020. As the pandemic
shows no sign of abating, the strategy developed to answer
the emergency may prove even more valuable to take
further steps towards maintaining high-quality standards for
diagnostic-therapeutic pathways. More importantly, our
findings stress the value of keeping the performance bar
high for cancer patients in order to avoid the dire conse-
quences of a cancer pandemic once the COVID-19
pandemic would be over. Future investigations will offer a
more exhaustive and long-term picture on the effectiveness
of the efforts made to also contain the coronavirus tidal
wave in other cancer settings.
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