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Abstract

Introduction: During the COVID-19 pandemic, Lombardy
(Northern Italy) Regional Health Council created hubs for
cancer care, meant to be SARS-CoV-2-free pathways for can-
cer patients. The workflow of breast cancer (BC) radiother-
apy (RT) in one of the hubs is presented here. Methods: Can-
didates to adjuvant RT during the pandemic peak of March-
April 2020 were compared to those treated in the same
period of 2019, and patient volume, deferral rate, and type
of RT were analyzed. Statistics were calculated with x? or
Fisher exact tests for categorical variables, and the Wilcox-
on rank test for continuous variables. Results: In March-
April 2020 the BC patient volume increased by 28% com-
pared to the same period in 2019 (scheduled patients: 175
vs.137) and amid travel restrictions it was kept high (treated

patients: 136 vs. 133), mainly due to an influx from across
Lombardy. RT schemes basically did not change, being al-
ready centered on hypofractionation. The increase of me-
dian time (67 vs. 74.5 days in 2019 and 2020, respectively)
to the commencement of RT for low-risk patients was clini-
cally negligible yet statistically significant (p = 0.03), and in
line with the pertinent recommendations. No significant
difference was found in the time interval between treat-
ments and RT for high-risk patients. Concomitant chemora-
diotherapy was avoided throughout the pandemic peak.
Twenty-one women (13.6%) delayed either computed to-
mography simulation or RT commencement mainly be-
cause of COVID-19-related concerns and mobility restric-
tions. Conclusion: The workload for BC was high during the
pandemic peak. Hubs allowed the continuation of oncolog-
ic treatments, while mitigating the strain on frontline COV-
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Introduction

As the outbreak of the global pandemic of COVID-19
(coronavirus disease 2019) has been ravaging countries,
radiation oncologists have had to face the challenges of
treating outpatients on a daily basis. Distress stemmed
from the need for continuing radiotherapy (RT) while
ensuring the safety and protection of patients and health-
care workers. A number of guidelines [1-5] have been
published to help physicians act in compliance with the
World Health Organization (WHO) recommendations
[6]. Oncologic patients are by definition frail and con-
cerns about worse infection-related outcomes compared
to immunocompetent subjects seemed legitimate [7].
Therefore, the pressure of treating cancer patients in the
safest environment possible was intense. Lombardy, Ita-
ly, has been severely hit by the COVID-19 pandemic,
with 96,330 testing positive and more than 16,818 deaths
as of August 3, 2020, which accounted for about half It-
aly’s total [8]. The vast majority of hospitals in Lombardy
have been entirely dedicated to COVID-19 patients. The
European Institute of Oncology IRCCS (IEO) was given
the status of a hub for cancer care and has been devoted
to maintaining the continuity of oncologic treatments.
Measures to contain the virus spread activated in the RT
Division are described in this report, with an in-depth
look at the workflow of breast cancer (BC) RT, which ac-
counted for 30% of the workload (about 1,000 patients

per year).

Materials and Methods

Patients scheduled to receive RT for adjuvant BC treatment in
the 2-month interval comprising March and April 2020 (the 2
months with the highest incidence of COVID-19 contagion in It-
aly since the outbreak) were compared to those treated in the same
period of 2019. All patients gave written informed consent for the
treatment and anonymous use of their data for research purposes.
Data were extracted from the dedicated RT databank (RTP R039-
000-tomotherapy-breast), which is part of the research project on
BC notified to the IEO Ethics Committee. Statistical significance
was evaluated with x? or Fisher exact tests for categorical variables,
and with the Wilcoxon rank test for continuous variables. All the
analyses were approved by the institutional review board.

Results

Resources Reorganization

A number of protective measures [9-11] were taken in
response to the pandemic, as described in online supple-
mentary Table 1 (Table 1S; for all online suppl. material,
see www.karger.com/doi/10.1159/000513227). Figures
and numbers refer to the 2-month study period of March-
April 2020.
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Twenty-nine nasopharyngeal swabs were performed
among patients (4 with BC), and 5 subjects tested positive
(none with BC). Three patients were hospitalized for se-
vere respiratory syndrome and 2 died (none with BC). As
the RT Division worked at full capacity during the pan-
demic peak, the permanent ward staff was not significant-
ly reduced. In the 2-month study period, 3 radiation tech-
nologists and 2 radiation oncology residents tested posi-
tive after contracting mild symptoms, and 4 were
quarantined after coming in close contact with potential/
known COVID-19 carriers.

RT Schedules for BC

The RT Division of the IEO has been committed to
delivering hypofractionated schemes since the early
2000s. Therefore, the RT schedules did not basically
change throughout the pandemic. RT treatments for BC
performed at the IEO during the pandemic peak with re-
spect to National and International recommendations are
described in online supplementary Table 2S.

Comparison of Treatments and Schedules for BC

between 2020 and 2019

In 2020, over the 2-month study period, 175 BC pa-
tients were scheduled to have RT at IEO, with an in-
crease by 28% compared with the same period in 2019.
Of them, 19 eventually decided to be irradiated near
home (referrals elsewhere: 11%), 1 declined RT because
of the difficult conditions caused by the pandemic (re-
nounce: 0.6%), while 1 had their treatment strategy
changed for regional progression. One hundred and fif-
ty-four patients remained on the RT waiting list, regis-
tering a 16% increase compared to March-April 2019.
This greater influx was due to women coming from Mi-
lan and from across Lombardy. A comparison of clinical
characteristics between the two time frames are summa-
rized in Table 1. The types of schedules and BC treat-
ments remained basically the same between the two
study periods (Fig. 1).

Timing of RT

Although statistically significant, the increase of the
median time gap between surgery and the start of RT for
low-risk patients (67 days in 2019 vs. 74.5 days in 2020,
p =0.03) was limited to within 12 weeks (Table 2). For 16
patients treated in 2020 the surgery-RT interval exceeded
90 days compared to 4 patients treated in 2019 (p = 0.002).
It should be noted that some high-risk patients received
RT concomitantly with chemotherapy in 2019, while in
2020 all patients completed systemic therapy before start-
ing RT. No difference was found in the time interval be-
tween treatments (either surgery, p = 0.10 or the end of
chemotherapy, p = 0.26) and the commencement of RT
in the two time frames for high-risk patients.
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Fig. 1. Comparison of the types of BC treat-
ment delivered between the two study pe-
riods. * Simultaneous integrated boost.
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Table 1. Summary and comparison of patient and tumor characteristics of BC treatments between the two study

periods
March-April 2019 % March-April 2020 % A% p value
Patients scheduled 137 175 +28
Patients treated 1332 136 +2.2
Median patient age, years 56 (48-63) 56 (49-64)
Region of residence
Lombardy 66 49.6 84 61.8 +12.1 0.04
Other Italian regions 67 50.4 52 38.2 -12.1
Tumor stage
pTis 8 6.0 8 59 -0.1 0.99
pT1 83 61.9 85 62.5 +0.6
pT2 19 14.2 21 15.4 +1.3
pT3/pT4 16 11.9 14 10.3 -1.6
pTx 4 3.0 5 3.7 +0.7
ypT0/ypTis/ypTx 4 3.0 3 22 -0.8
Nodal stage
pNO/ypNO 69 51.5 81 59.6 +8.1 0.33
pN+ 50 37.3 45 33.1 -4.2
pNx 15 11.2 10 7.4 -3.8
Receptor status
ER
ER>1% 110 82.1 108 79.4 -2.7 0.42
ER <1% 21 15.7 27 19.9 +4.2
NE 3 2.2 1 0.7 -1.5
Ki-67
Ki-67 <20% 65 48.5 78 57.4 +8.8 0.17
Ki-67 220% 65 48.5 57 41.9 -6.6
NE 4 3.0 1 0.7 -2.2
HER2
Absent 114 85.1 118 86.8 +1.7 0.86
Present 17 12.7 16 11.8 -0.9
NE 3 2.2 2 1.5 -0.8
Grade
1-2 83 61.9 86 63.2 +1.3 0.16
3 33 24.6 23 16.9 -7.7
NE 18 13.4 27 19.9 +6.4

Data are presented as 7 and the percentage, or the median interval (IQR). p values were obtained with the x?
or Fisher exact tests. ER, estrogen receptor; HER2, human epidermal growth factor receptor 2; NE, not evaluable.

3 One bilateral BC.
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Fig. 2. Comparison of the proportion of discontinuity of the RT program and reasons for treatment deferral be-

tween the two study periods.

Table 2. Comparison of the median time interval of different steps of RT programs between March-April 2019

and March-April 2020

March-April 2019, March-April 2020, p value

days days
CHT to RT 28 (19-32.5) 29 (22-38) 0.16
Surgery to RT for low-risk patients 67 (56-80) 74.5 (64-96) 0.03
Surgery to RT for high-risk patients 72 (58-88) 85 (68-92) 0.10
CHT to RT for high-risk patients 28 (19-33) 27.5(22-38) 0.26
1st RT visit to RT for patients without CHT 39 (33-48.5) 47.5 (39-61) 0.001
Ist RT visit to RT for patients with CHT 147 (90.5-199) 147.5 (109.5-201) 0.61

Data are presented as the median (IQR). p values were obtained with the Wilcoxon rank test. Bold values are

significant. High-risk patients included those: aged <40 years, triple negative, HER2 positive, with inflammatory
cancer, nodal positive, and with residual disease after neoadjuvant chemotherapy. Low-risk patients were those:
stage I/I1, aged under 65 years, with luminal tumors grade 1-2, and absent LVI. CHT, chemotherapy; RT,

radiotherapy.

RT Discontinuity and Reasons

In March-April 2020, 21 BC patients (13.6%, of
whom 18 were treated in the following months) post-
poned either the computed tomography (CT) simula-
tion or the commencement of RT compared to 8 wom-
en (6%) in 2019 (Fig. 2). The CT simulation shift was
seen only in 2020 and was attributed to travel restric-
tions and COVID-19-related concerns in 10 out of 11
patients. Of them, 7 women experienced a delay of
more than 30 days, 3 of more than 15, and 1 of less than
15 days compared to the scheduled time. The RT com-
mencement shift affected 8 women in 2019, mainly due
to the timing of chemotherapy or expander inflation
procedure, and was limited to within 15 days in 7 out of
8 cases. In 2020, 5 out of 10 women postponed their RT

Breast RT in an Italian Hub Center in
COVID-19 Era

commencement for COVID-19-related issues (1 due to
the travel ban, 2 for fear of COVID-19 infection, and 2
because of quarantine following suspicious symptoms),
while for the remaining 5 women the delay was due to
timing issues between therapies, personal reasons, and
expander inflation. The delay was of more than 30 days
in 3 cases, more than 15 days for 6, and less than 15 days
for 1 patient.

Discussion
Management of patients with cancer during the pan-

demic peak was a major concern for health profession-
als, especially in the area of Milan, the capital of Lom-
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bardy, which was the worst affected Italian region [12].
A survey addressed to the RT departments in Lombardy
[13] showed that more than 75% of hospitals became
COVID-19 centers and about half of them reduced
their clinical activity by 10-50%, which was in line with
the national average [14]. The need to create a SARS-
CoV-2 free pathway was pressing, based on the belief
that that Oncology and Radiotherapy Divisions should
have ideally been COVID-19-free sanctuaries to pro-
vide a safe environment for patients frail by definition
[15].

As a contingency plan, the regional authorities inte-
grated all public and private healthcare activity into a net-
work in order to better coordinate the healthcare work-
force and resource allocation. Three comprehensive can-
cer centers in Milan (IEQO, Istituto Nazionale dei Tumori,
and Humanitas Cancer Center) were identified as spe-
cialized hubs for oncology and became the referral of gen-
eral hospitals for cancer patients. Recent investigations
on cancer patients with a presumptive or confirmed diag-
nosis of COVID-19 showed the absence of interaction be-
tween anticancer treatments and COVID-19 morbidity
or mortality, leading to the conclusion that the standard
oncologic care should be offered, if feasible, including
chemotherapy [16].

A survey conducted by the European Society for Ra-
diotherapy and Oncology (ESTRO) [17] revealed that
60% of its members, including Italy, saw a decline in pa-
tient volume by an average of 25%, mainly due to delays/
deferral and reduced referral, especially regarding early-
stage BC and prostate cancer. At the IEO hub, the overall
RT patient volume remained basically unchanged and
even increased for BC treatments, primarily due to a
greater stream of patients coming from other cities across
Lombardy. The main reason was that their closest RT fa-
cility was located in a hospital devoted to treating COV-
ID-19 patients and they feared being exposed. Of note,
the overall proportion of BC patients living outside Lom-
bardy was only slightly decreased compared to that regis-
tered in 2019, despite restrictions of mobility. For BC pa-
tients, the deferral was 13.6%, less than the figure of 40%
reported by the ESTRO survey for the general RT popula-
tion in Italy [17], and in 15/21 cases it was attributed to
COVID-19-related issues (fear of contracting the virus,
travel ban, difficulty in finding sleeping accommoda-
tion).

Treatment prioritization and recommendations [1-5,
18-20] were issued to ensure that high-quality therapy
continued under difficult circumstances, especially in the
curative setting such as in frontline hospitals, where On-
cology and Radiotherapy Divisions were hard-pressed to
keep their services up and running [14, 17]. Treatment
prioritization was adopted by more than 80% of the cen-
ters in Lombardy, favoring short treatments and home
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assistance, if feasible [13]. Medical Oncology, Radiother-
apy and Breast Surgery Societies joined forces to release
recommendations specific for BC [1, 5]. The tier of ele-
vated priority included ongoing treatments and biologi-
cally aggressive tumors. Hypofractionated schemes were
highly recommended [2, 3, 5].

BC patients represent the ideal category to perform
forms of de-escalation, which are supported by high-
level evidence [21]. However, a number of RT centers
are still attached to conventional approaches [22] and it
can be hard under extreme circumstances to change at-
titudes and clinical protocols. An international survey
of the European Breast Cancer Research Association of
Surgical Trialists (EUBREAST) [15] on BC manage-
ment during the pandemic showed that only a minority
of the responding centers changed their RT protocols,
turning to forms of moderate (15.9%) or extreme (7.4%)
hypofractionation regimens. Efforts to make de-escala-
tion approaches were documented in almost three-
quarters of Italian RT centers [14] during the pandem-
ic and hopefully they will become part of the clinical
routine. Currently, all the radiation regimens used in
our Institute are hypofractionated, except for chest wall
re-irradiation. Intraoperative RT (IORT) has been con-
sidered an option under situations of externally elevat-
ed risk [23]. However, at the IEO, IORT has not been
available since the beginning of 2019, pending a ma-
chine replacement, otherwise full-dose treatment would
have been a valid alternative for at least 21% of patients
undergoing RT during the pandemic peak according to
the APBI guidelines [24]. The simultaneous integrated
boost delivered with the TomoTherapy® Hi-Art System
(Tomotherapy Inc., Madison, WI, USA), which does
not impact on treatment duration, was prescribed less
frequently in patients over 60 years and without high-
risk factors [25] to decrease the complexity of treat-
ment, in keeping with international guidelines [2, 3].
Delays in delivering RT, which were allowed until 5
months following surgery by the multidisciplinary Ital-
ian guidelines [5] in selected patients, were handled
with caution. Besides the fact that physicians and pa-
tients were reported to be uncomfortable with both the
options of omission and deferral [18, 25], caution was
due to the largely unknown pandemic trajectory in the
early phase of the outbreak. As a matter of fact, while
priority for high-risk patients was always fulfilled, low-
risk patients experienced a statistically significant, al-
though clinically negligible, delay in commencing RT,
which was well within the range allowed by the nation-
al recommendations [5].

The privileged position of the IEO as a hub for cancer
care allowed RT treatments to continue at a virtually un-
changed pace during the pandemic peak. On one hand,
the hub eased the strain on frontline COVID-19 hospi-
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tals, enhancing their capacity to meet the growing de-
mand for medical assistance. On the other hand, the hub
assured the continuity of essential oncologic therapies.
The structure of the hub embedded in the regional health-
care network can be seen as a model of healthcare provi-
sion under challenging conditions.
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