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Abstract

Background Italy experienced one of the world’s severest COVID-19 outbreak, with Lombardy being the most afflicted
region. However, the imposed safety measures allowed to flatten the epidemic curve and hence to ease the restrictions and
inaugurate, on the 4th of May 2020, the Italian phase (P) 2 of the pandemic. The present survey study, endorsed by CODRAL
and AIRO-L, aimed to assess how radiotherapy (RT) departments in Lombardy have dealt with the recovery.

Materials and methods A questionnaire dealing with the management of pandemic was developed online and sent to all
CODRAL Directors on the 10th of June 2020. Answers were collected in full anonymity one week after.

Results All the 33 contacted RT facilities (100%) responded to the survey. Despite the scale of the pandemic, during P1 14
(42.4%) centres managed to safely continue the activity (< 10% reduction). During P2, 10 (30.3%) centres fully recovered
and 14 (42.4%) reported an increase. Nonetheless, 6 (18.2%) declared no changes and, interestingly, 3 (9.1%) reduced activi-
ties. Overall, 21 centres (63.6%) reported suspected or positive cases within healthcare workforce since the beginning of the
pandemic. Staff units were quarantined in 19 (57.6%) and 6 (18.2%) centres throughout P1 and P2, respectively. In the two
phases, about two thirds centres registered positive or suspected cases amongst patients.

Conclusion The study revealed a particular attention to anti-contagion measures and a return to normal or even higher clinical
workload in most RT centres in Lombardy, necessary to carry out current and previously deferred treatments.
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RT Radiotherapy
SARS-CoV-2 Severe Acute Respiratory Syndrome—
Corona Virus—2

Introduction

Since the 20th February 2020, Lombardy has represented
for a long time the Italian and European epicentre of the
novel COrona VIrus Disease 19 (COVID-19) pandemic.
However, whilst the infection is still dramatically expanding
around the world, all the adopted countermeasures in Italy
to flatten the epidemic curve efficiently guided the Coun-
try towards a significantly better epidemiological situation.
Therefore, at the end of April, when the pandemic passed
its peak and the daily confirmed cases and deaths started to
substantially decrease, the Government decided to gradually
ease the restrictions and to inaugurate the so-called Italian
phase 2 (P2), which replaced, on the 4th May 2020, the lock-
down phase 1 (P1) previously in force.

During P1, a major effect was observed on healthcare
facilities due to their unpreparedness for such an unprec-
edented event. Healthcare resources and efforts were inevi-
tably diverted and concentrated to hospitalized COVID-19
patients, so clinical and outpatient activities of all other
medical specialties strongly decreased. However, as far as
cancer radiotherapy (RT) was concerned, departments in
Italy and in Lombardy experienced only a little reduction,
if compared to the entity of the emergency [1, 2]. In fact,
even though cancer patients represent one of the most vul-
nerable groups towards the Severe Acute Respiratory Syn-
drome—Corona Virus—2 (SARS-CoV-2) infection [3-6],
it is estimated that as many as 50% of them need RT cures
[7, 8]. Therefore, since the beginning of the pandemic, RT
practitioners in Lombardy immediately rethought their clini-
cal practice to cope with limited resources and to deliver
undelayable cures whilst keeping the infection rate level
extremely low amongst patients and healthcare workforce.
The national guidelines provided by the Italian Association
of Radiotherapy and Clinical Oncology (AIRO) [9] contrib-
uted to guide the Italian radiation oncologists in pursuing an
optimal balance between risk of cancer progression and risk
of infection [1].

The transition towards P2 brought important modifica-
tions in the emergency setting of the RT Departments in
Lombardy, which have started to gradually resume normal
activities. Previous surveys have already investigated the
effect of pandemic on RT centres in USA [10], Europe [11],
Italy [1] and Lombardy [2]. The present study represents a
continuation of the one conducted in Lombardy during P1
[1] and aims at investigating, by means of a questionnaire,
how Lombardian RT facilities have faced up the recovery
during P2.
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Materials and methods

The study is based on a survey addressed to the 34 Direc-
tors of RT facilities of Lombardy associated to the Board
of Directors of Radiation Oncology Departments in Lom-
bardy—Italian Association of Radiotherapy and Clinical
Oncology—Lombardy (CODRAL-AIRO-L) network, that
is to 33 expected responders, as two Directors were co-
heads in one hospital and were supposed to compile the
survey jointly. The questionnaire was readapted from the
P1 counterpart, with some queries reformulated according
to the current epidemiological and legislative scenario.
Two extra sections dealing with cases amongst staff and
with the results of the screening endorsed by Lombardy
region were included. The final version was anonymously
sent, via Google Forms, to all CODRAL-AIRO-L Direc-
tors on the 10th of June 2020 and answers were collected
after one week. The questionnaire aimed at assessing to
what extent the clinical and outpatient activities had been
restored and at investigating statistics of suspected or
positive patients and staff as well as the anti-contagion
measures put in place during P2. By responding to the
survey, all participants also agreed to the publication of
the related results.

Results

At the due date, all 33 contacted RT facilities (100%)
responded to the survey. All responses were collected in
full anonymity. Out of the surveyed centres, the median
range of number of treated patients was 500—-1000 (see
Supplementary Materials—Text of Survey, part 1, ques-
tion 2) and 28 hospitals hosting the RT facilities (85%) had
become COVID-19 centres in response to the pandemic in
P1. Out of 9 centres with an inpatient ward, 2 were con-
verted in COVID-19 ward during P1, both of these centres
reverted partially or completely to normal in P2.
Twenty-five centres (76%) had to reorganize their clini-
cal activity during P1—22 centres reported postponing
treatment for certain pathologies (especially breast and
prostate) on a case-by-case basis, and 21 centres reported
favouring short-term treatments (dose hypofractiona-
tion). Nine centres (27%) reported no significant change
in clinical activity transitioning from P1 to P2. Out of
the remaining 24, 21 (64%) revaluated the previously
postponed treatments, and one centre returned to normal
activity. Thirty-two centres (97%) cancelled on-site routine
follow-up visits during P1, 20 of which (61%) opting for
telematic consultations instead. In P2, ordinary check-ups
remained cancelled in 25 centres (76%) whilst maintaining



Medical Oncology (2020) 37:108

Page3of9 108

Table 1 Clinical and outpatient activities during P1 and P2

P1 P2
Action N (%) Action N (%)
Therapeutic Overall changes No changes wrt pre-COVID-19 era 8 (24.2) No changes wrt P1 9 (27.3)

All treatments
pathologies

Palliative cures
setting

Undelayable treatments
treatments

Hypofractionation

Management of fragile patients Suspending treatments of fragile

Delaying treatments for some

Favouring home cures in palliative

Performing only non-deferrable

Favouring hypofractionation

22 (66.7) All delayed treatments are stillin 0 (0)
stand-by

Delayed treatments are selec- 21 (63.6)

tively reactivated

8(24.2)  Still favouring home cures in pal- 0 (0)
liative setting
Reactivating palliative cures asin 10 (30.3)
pre-COVID-19 era
9 (27.3) Still performing only non-deferra- 0 (0)

ble treatments

21 (63.6) Favouring hypofractionation also 7 (21.2)
when strength of recommenda-
tion is low
Choosing hypofractionation only 10 (30.3)

when strength of recommenda-
tion is high

3.1 Treatments of fragile patients are 0 (0)

patients still suspended
Treatments of fragile patients have 8 (24.2)
been reactivated
Outpatient  Overall changes No changes wrt pre-COVID-19 era 1 (3) No changes wrt P1, as no changes 2 (6.1)
wrt pre-COVID-19 era were
made
Follow-up consultations Routine follow-up consultations 32 (97)  Only high-priority follow-up con- 7 (21.2)
have been cancelled sultations have been reactivated
All follow-up consultations have 25 (75.8)
been reactivated
First visits First visits have been cancelled 103) First visits are still suspended 0(0)
First visits were restored 9(27.3)
Telehealth Telematic visits replaced those 20 (60.6) Telematic visits replaced those 9(27.3)

cancelled

cancelled

Actions undertaken by more than half responders have been highlighted in bold

COVID-19 Coronavirus disease 19, N number of centres, P1/2 Italian phase Y2, wrt with respect to

those due to high risk of recurrence (acute toxicity from
RT, etc.) (Table 1). Additionally, more than 3 out of 4
centres reactivated follow-up consultations, which were
cancelled almost everywhere during P1 and replaced by
telematic visits in most cases (Table 1). However, the dan-
ger level is still high, as more than 70% centres would opt
for always interrupting the treatment of positive patients
and for suspending the cures for a sufficient timeframe for
those with a suspected infection (Table 2).

During P1, 17 centres (52%) experienced a 10-30%
reduction of clinical activity (Figure S1a). The two centres
that experienced the highest decrease (30-50% and > 70%
increase, respectively) are both small centres, treating less
than 500 patients per year. Six centres (18%) reported no
change in clinical activity from P1 to P2, whereas 14 (42%)
reported an increase, and 10 (30%) reopened completely.

The remaining three centres (9%) even reported a decrease
in activity (Figure S1b).

In P2, triage procedures remain active in all centres,
and are in most cases (29 centres, 88%) performed at the
entrance of the hospital. Triage procedures before access-
ing the RT Department are performed by all staff mem-
bers, with a marked prevalence of nurses (19 centres,
79%). To limit contamination, the most of P1 measures are
continued in P2, and patients in all centres are provided
with surgical masks. All but two centres (31) employ man-
datory personal distancing, 31 centres regularly disinfect
the premises, 27 centres limit access only to patients, and
24 centres enforce mandatory hand sanitizing. Figure S2
summarizes the most widely adopted infection prevention
and control strategies amongst patients.

@ Springer
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Table 2 Management of positive or suspect patients during radiotherapy (RT) treatment

General strategy Positive (22 centres)

Suspect (23 centres)

Action N (%*)  Action N (%**)
RT interruption Always RT interruption 16 (72.7) RT suspended for two weeks 8 (34.8)
A swab was required 9(39.2)
RT continuation RT continued if asymptomatic, independently from the 209.1) RT continued with special precautions 3(13.0)
anatomical site of tumour
RT continued if asymptomatic, for all anatomical sites of 29.1) RT continued without extra precautions*** 3 (13.0)
tumour except thoracic malignancies
RT continued only in selected cases 209.1)

“% is computed considering the number of centres reporting positive cases (22)

% is computed considering the number of centres reporting suspect cases (23)

“*Only for in-patients

Twenty-two centres (67%) reported having COVID-
19 positive patients in treatment. Out of these, the most
common approach was termination of treatment (16 cen-
tres). Eleven centres (33%) reported no COVID-19 posi-
tive patients at all. Ten centres (30%) did not report any
patients with documented contact with infected people.

The most common approaches in centres that had such
cases were requesting a swab test (9 centres), postpon-
ing treatment for two weeks (8 centres), and continuation
of treatment (6 centres). Out of the six centres reporting
10 or more cases before treatment, two treat less than

(a)

15
2 13
= (39.4%)
[&]
o
o
0]
o 5 6
g (18.2%) 5
= (15.2%) 1(3%)

2 (6.1%) 2 (6.1%) 2(6.1%) 2 (6.1%)
0
0 1 2 3 4 10 10 11
Number of reported positive patients (before RT start)

(b)

15
3 13
= (39.4%)
& 10
e 7 (21.2%)
o
|
3 5 4 (12.1%)
g 2 (6.1%) 2(61%)  2(6.1%)
4 1(3%) 1 (3%) 1 (3%)

0
0 1 2 3 4 6 7 13 15

Number of reported positive patients (during RT)

Fig. 1 Distribution of positive patients before the beginning of radiotherapy (RT) (a) and during treatment (b)
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500 patients per year and only one treats more than 3000
patients per year (Fig. 1, Table 2).

To limit the spread of the virus from staff to patients, the
personnel of all RT centres in Lombardy were equipped with
some form of personal protective equipment (PPE). More

(a) Radiation Oncologists

Gloves =
Goggles

Overhead

Disposable gowns

FFP3

Al

FFP2

Surgical mask

o

20 40 60 80 100

®P2 (%) (33Rs) ®P1(%)(30Rs)

(b) Nurses and Radiotherapy Technicians

Gloves R =,
Goggles

Overhead

Disposable gowns

FFP3

|

FFP2

Surgical mask

o

20 40 60 80 100

WP2(%)(33Rs) mP1(%)(30Rs)

Fig.2 Provision of personal protective equipment (PPE) during P1
and P2 to radiation oncologists (a) and nurses and radiotherapy tech-
nicians (b). FFP2/3Class II/III filtering facepiece, P1/2Italian phase
1/2, PPEpersonal protective equipment, Rresponder. NB. P1 results
refer to the previously published work (Jereczek-Fossa BA, Palazzi
MF, Soatti CP, et al. COVID-19 Outbreak and Cancer Radiotherapy
Disruption in Lombardy, Northern Italy. Clin Oncol (R Coll Radiol).
2020;32(7):el160-e161.  https://doi.org/10.1016/j.clon.2020.04.007).
P2 results, instead, were collected in the context of the current inves-
tigation

than one third of centres do not apply any specific criterion
concerning the distribution of PPE to personnel in direct
contact with patients. Other centres differentiate according
to the treated pathology (e.g. more sophisticated devices for
contacts with head and neck patients) (17 centres, 52%) or
on the basis of the suspected (11 centres, 33%) or confirmed
(9 centres, 27%) infection status of the treated patient.

Appropriate PPE are widely available in P2. For instance,
class I (FFP2) and class III (FFP3) filtering facepieces were
made available to physicians, nurses, and RT technicians
in 29 centres (88%) during P2 (Fig. 2). Four centres (12%)
reallowed all meetings between healthcare professionals as
normal during P2, whereas two centres still disallowed them
altogether. The majority (24 centres, 73%) resumed meetings
with restrictions such as personal distancing and attendance
limitations. More than 60% of centres (22) still adopt work-
from-home solutions, especially for personnel not directly
involved in the clinical routine. Similarly to P1, the physical
and technical controls on linear accelerators are guaranteed
in almost all centres (31, 93.9%).

A large decrease in quarantined personnel were reported
in P2 (total: 9, max: 2) compared to P1 (total: 80, max: 18).
Overall, 50 confirmed COVID-19 cases amongst profes-
sionals, out of the 554 overall working in the RT centres
(9.0%) were reported (Table 3). A single COVID-19 related
fatality was reported within staff members. Fourteen centres
(42%) reported displacement of staff as a crisis management
operation. Of these cases, eleven reported displacement to a
COVID-19 ward, two to triage activity, two to other radio-
therapy departments in difficulty due to the epidemic, and
two to other crisis units. In roughly 90% of centres (30),
the RT staff has undergone the screening provided by the
Lombardy Region for the detection of anti-COVID-19 anti-
bodies. Cases of positive serology and negative swabs were
most frequent amongst RT technicians (14/24 centres, 25
total cases), closely followed by clinicians (11/27 centres,
15 total cases) (Table 4).

Table3 COVID-19 cases

Rad Oncol RTT Nurses Admin Physicists All
amongst Lombardy RT staff
N % N % N % N % N % N %
Total 170 1000 193 100.0 80 1000 35 100.0 76 100.0 554 100.0
Suspect 26 153 31 16.1 17 213 3 86 3 39 80 14.4
Tested 24 14.1 19 9.8 14 175 1 29 2 1.3 59 10.6
Positive 16 94 18 93 13 163 1 29 2 26 50 9.0

The sum of all suspected cases (suspect), tested cases with swab (fested), positive cases after swab (posi-
tive), out of the total number of units of staff (fofal), are reported, in absolute value (N) and in percent-
age (%), for each working category namely radiation oncologists including specialists and residents (rad
oncol), radiotherapy technicians (RTT), nurses, administrative staff (admin) and medical physicists (physi-
cists) and all of them together (all). Data refer only to the 21 centres out of the 33 interviewed which
reported positive cases amongst healthcare workforces. Data were not available for 2 units of personnel in 4
centres and in 4 units of personnel in 1 centre
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Table 4 Results of the screening endorsed by Lombardy Region

Rad Oncol RTT Nurses Admin Physicists All

N % Mean N % Mean N % Mean N % Mean N % Mean N %
No centres 30 909 - 28 848 - 28 84.8 - 19 576 - 28 848 - - -
Total 238 1000 8 299 100.0 11 117 1000 4 54 1000 3 116 1000 4 824 100.0
SE- 214 899 7 225 753 9 83 709 3 36 667 2 95 819 4 653 792
SE+/SW—- 15 63 1 25 84 1 3 0 2 370 6 520 51 6.2
SE+/SW+ 7 29 0 9 30 0 13 11.1 1 0 00 O 6 520 35 4.2
Unknown 13 55 1 35 11.7 3 9 1 10 185 1 13 112 1 80 9.7

Data refer only to the number of responders who have adhered to the screening endorsed by the Lombardy Region for the specific working cate-
gory (N° centres), in absolute values (N) and in percentage (%) with respect to the 33 interviewed centres. The sum of cases of negative serology
(SE-), positive serology in conjunction with negative swab (SE+/SW-), positive serology in conjunction with positive swab (SE+/SW+) and
cases for which data were not available (unknown), out of the total number of units of staff (fofal), are reported, in absolute value (N) in percent-
age with respect to total (%) and averaged per n° centre (Mean), for each working category—namely radiation oncologists including specialists
and residents (rad oncol), radiotherapy technicians (R77), nurses, administrative staft (admin) and medical physicists (physicists) and all of them
together (all). Missing values for fotal were imputed as the sum of SE—, SE+/SW—, SE+/SW+ and unknown

Discussion

Despite the official end of P1, in compliance with the epi-
demiological scenario, which remains uncertain in most
countries in the world, the survey has shown that several
measures adopted during P1 in RT departments of Lom-
bardy remained unchanged during P2. This is in accord-
ance with the Italian legislative framework in force, which
has established the extension of the state of emergency
until January 31st 2021 [12].

All policies concerning the management of the peo-
ple accessing the RT facilities were maintained virtually
unmodified in most centres. Accordingly, no accompany-
ing persons can access the RT facility unless in excep-
tional cases and patients are only allowed to enter after
exhaustive triage procedures. Additionally, admitted
patients must wear a surgical mask and keep interpersonal
distancing.

The survey shows that the clinical and outpatient activi-
ties have been gradually recovering to normality. Most facili-
ties (24, 72%) reported an increase in clinical workload in
P2 with respect to P1 (Figure S1b). Almost all the centres
which had previously delayed treatments for some patholo-
gies, have been proceeding with a selective reactivation in
P2. This was also made possible by the larger availability
of guidance documents concerning the best management of
RT patients in the COVID-19 era. Most recent ones con-
cern lung malignancies [13—-17], head and neck tumours
[18-20], prostate cancer [21], breast cancer [22, 23] and
other cancer districts [24—29]. Hypofractionation in uncon-
ventional settings, a largely adopted strategy during P1 to
reduce treatment duration without compromising the onco-
logical outcome [30-34], has been abandoned during P2 by
10 radiation oncologists (30.3%), which declared to opt for
it only when strength of recommendation is high (Table 1).

@ Springer

During P1, the centres suffered from a shortage of PPE
as, for instance, in less than 30% facilities FFP2s were
available to radiation oncologists, nurses and technicians.
Nevertheless, all the other adopted measures allowed to
compensate for this defect and were proven to be success-
ful to contain the spread of the infection amongst profes-
sionals, as, overall, less than 1 out of 10 persons work-
ing in RT Departments of Lombardy was tested positive
to SARS-CoV-2 (Table 3). However, this proportion is
expected to increase to some extent if one considers that
approximately one third centres reported cases of positive
serology and negative swab amongst RT technicians and
clinicians, indicating a possible previous infection. To note
that, given the individual nature of serology data not all
the responders may have access to them (Table 4).

The gradual seeking for a new normality that should
characterize P2 has been accompanied by an even higher
attention to healthcare staff. First and foremost, more
sophisticated protective devices have replaced the inad-
equate PPE previously available (Fig. 2) and facilitated
a large decrease in quarantined persons during P2. Sec-
ondly, but not less important, more than 90% centres
have adhered to the screening procedures endorsed by the
Lombardy region, which allows to periodically monitor
the healthcare professionals, to be able to promptly detect
positive cases and adopt the necessary countermeasures.
In addition, in more than 60% facilities remote working
solutions remain active, meaning that they still represent a
valid option for carrying out office-based activities whilst
reducing contacts. This new realty based on the improved
health care staff-, patient- and ambient protection together
with a higher general public awareness will be a prerequi-
site for mitigation of COVID-19 impact in the near future.
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Conclusions

The P1 survey showed how RT departments in Lombardy
had rapidly coped with the COVID-19 disruption, by effi-
ciently balancing the risk of infection and the oncological
benefit of RT cures on a case-by-case basis. The present
P2 study demonstrated a return to normal or even higher
clinical activity in most Lombardian RT centres, as all the
treatments delayed/suspended during P1 have been pro-
gressively added to the normal workload. The improved
staff, patients and ambient anti-contagion measures are
expected to be of paramount importance to contain the
negative impact of a possible second wave of pandemic.
Even though Italy and Lombardy are experiencing a better
situation, the epidemiological scenario all over the world
remains critical. As Lombardy was one of the first western
regions to face this pandemic, and consequently one of the
first to start the recovery phase, the present investigation
could provide guidance for other RT facilities still in the
middle of the pandemic.
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