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Background: Corona Virus Disease 19 (COVID-19) had a worldwide negative impact on healthcare systems, which were not used to coping with such pandemic. Adaptation strategies prioritizing COVID-19
patients included triage of patients and reduction or re-allocation of other services. The aim of our
survey was to provide a real time international snapshot of modiﬁcations of breast cancer management
during the COVID-19 pandemic.
Methods: A survey was developed by a multidisciplinary group on behalf of European Breast Cancer
Research Association of Surgical Trialists and distributed via breast cancer societies. One reply per breast
unit was requested.
Results: In ten days, 377 breast centres from 41 countries completed the questionnaire. RT-PCR testing
for SARS-CoV-2 prior to treatment was reported by 44.8% of the institutions. The estimated time interval
between diagnosis and treatment initiation increased for about 20% of institutions. Indications for primary systemic therapy were modiﬁed in 56% (211/377), with upfront surgery increasing from 39.8% to
50.7% (p < 0.002) and from 33.7% to 42.2% (p < 0.016) in T1cN0 triple-negative and ER-negative/HER2positive cases, respectively. Sixty-seven percent considered that chemotherapy increases risks for
developing COVID-19 complications. Fifty-one percent of the responders reported modiﬁcations in
chemotherapy protocols. Gene-expression proﬁle used to evaluate the need for adjuvant chemotherapy
increased in 18.8%. In luminal-A tumours, a large majority (68%) recommended endocrine treatment to
postpone surgery. Postoperative radiation therapy was postponed in 20% of the cases.
Conclusions: Breast cancer management was considerably modiﬁed during the COVID-19 pandemic. Our
data provide a base to investigate whether these changes impact oncologic outcomes.
© 2020 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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On January 30, 2020, the World Health Organization (WHO)
declared the Corona Virus Disease 19 (COVID-19) pandemic caused
by the Severe Acute Respiratory Syndrome Coronavirus 2 (SARSCoV-2), a public health emergency of international concern [1]. Less
than 4 months later, more than 5 million cases of SARS-CoV-2
infection and more than 350.000 casualties due to COVID-19
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were reported worldwide [2]. While SARS-CoV-2 infection passes
asymptomatic in an unknown proportion of infected persons, some
will develop COVID-19. Of those who require hospitalization,
5e12% will be admitted to an intensive care unit (ICU) [3,4]. The
severity of this pandemic put great pressure on healthcare systems
worldwide. Countries responded in different ways when reorganising healthcare systems, often with hospitals being speciﬁcally
assigned for COVID-19 management, and healthcare professionals
being appointed to the care of COVID-19 patients. In many instances, this had repercussions on patients affected by other illnesses through a reduction in available facilities, personnel,
hospital beds and operating room capacity.
COVID-19 is more severe and lethal among elderly and individuals with underlying comorbidities [5]. In oncology, concerns
were raised regarding the risks of SARS-CoV-2 infections related to
hospital visits and admissions for treatments, as well as a possible
additional risk related to chemotherapy-induced immunosuppression [6e8]. Interestingly, while in general the immune
response assists in resolving the infection, in COVID-19 cases an
excessive immune response may occur, causing severe lung and
systemic pathology [9].
The percentage of COVID-19 among oncologic patients is 2% in
China [10]. In Italy, 20% of lethal COVID-19-related complications
were reported in patients with active cancer [11]. Consequently,
various recommendations and guidelines have been published
including the management of breast cancer (BC) [12e16]. Most
recommendations are, however, based on expert’s opinion rather
than on scientiﬁc evidence due to a lack of experience with pandemics. Furthermore, regions have recorded different prevalence of
COVID-19, leading to different BC management strategies. In this
scenario, the European Breast Cancer Research Association of Surgical Trialists (EUBREAST), a non-proﬁt European association of
oncological breast surgeons, initiated an international survey
aiming to provide a snapshot of BC management during the second
month of the COVID-19 pandemic.
2. Material and methods
A multidisciplinary panel of BC experts, organized by EUBREAST
[17], elaborated a 35-question structured questionnaire for a crosssectional web-based survey among breast centres to investigate
changes in BC management during the COVID-19 pandemic. The
panel included two gynaecologists (MLG and TK), one breast surgeon (ODG), one medical oncologist (DL), and two radiation oncologists (OKP, PP).
With the support of other international BC societies (appendix
A), the survey was distributed to a large network of breast specialists, inviting them to provide only one answer per breast centre.
The survey was launched online through a Google™ form on April
18, 2020 and closed on April 28, 2020 [18].
Each healthcare professional completing the questionnaire
agreed explicitly to participate in the study. Data from each questionnaire was merged and reported in aggregate into a secure
anonymous central database for the analysis. Categorical variables
were described as counts and percentages. Differences in categorical variables were analysed using the Fisher’s exact test. Two-sided
P values are reported with statistical signiﬁcance deﬁned as <0.05.
Statistical analysis was performed with Microsoft Ofﬁce Excel 365,
version 2020, and GraphPad Prism version 6.0 (GraphPad Software,
San Diego, CA, USA).
3. Results
In total, 377 questionnaires from 41 countries were submitted
(Appendix A). The majority of responders represented public

Fig. 1. Specialties of the responders.

hospitals and university afﬁliated hospitals, treating over 300 cases
per year. Most replies were registered from breast surgeons, followed by gynaecologists, medical oncologists, radiation oncologists, radiologists, pathologists, and nuclear medicine physicians
(Fig. 1). All questions and answers are listed in Appendix B.
3.1. Impact of COVID-19 on breast centres
A total of 129/377 (34.2%) responders reported a reduction in
the overall workload of 50% or more and 49/377 (13%) indicated
that breast care was relocated.
3.2. Time from diagnosis to initiation of treatment
The estimated time interval between diagnosis and treatment
initiation prior to and after the COVID-19 pandemic is shown in
Table 3, showing a signiﬁcant increase.
3.3. SARS-CoV-2 screening
PCR testing policies for SARS-CoV2 in women without clinical
nor radiological suspicion of SARS-CoV-2 infection varied widely,
with only 168/377 (44.8%) institutions performing routine COVID19 testing before initiation of BC treatment. Among those, 27.1%
performed the PCR test before surgery, 5.6% before the ﬁrst visit to
the hospital and 2.4% before chemotherapy, the remaining performing PCR testing before surgery as well as chemotherapy. Only
2% of responders perform the screening by thoracic CT-scan, blood
analysis, or preceding radiation therapy. Most responders
mentioned that policies concerning testing protocols evolve
rapidly.
3.4. Treatment of SARS-CoV-2 positive BC patients
Sixty-ﬁve/377 (17.2%) responders treated SARS-CoV-2 positive
BC patients, of which 20 treated more than 5 cases.
3.5. Risks of COVID-19 during treatment
Two-hundred and ﬁfty-two/377 (67%) responders considered
chemotherapy as being riskier for developing severe COVID-19related complications compared to surgery and radiation therapy.
A total of 95/377 (25.2%) responders considered the risk of severe
COVID-19-related complications to be comparable between surgery
and chemotherapy. Only 27/377 (7%) of the responders considered
the risk of contracting SARS-CoV-2 during surgery higher than
during radiation or chemotherapy. The reported cases of patients
diagnosed with SARS-CoV-2 during BC treatment or within 14 days
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following treatment are 10%, 7% and 4% for chemotherapy, surgery
and radiation therapy, respectively.
3.6. Primary surgery versus primary systemic therapy
Two-hundred eleven/377 (56%) responders indicated that the
indications for primary systemic therapy (PST) were modiﬁed, with
140/377 (40%) indicating to treat fewer BC patients with PST during
the COVID-19 pandemic compared to before. The number of centres
choosing PST as primary treatment for less than 10% of their patients increased from 10.3% to 23.3% (Table 1).
Early stage BC management was modiﬁed differently according
to the molecular subtype: in patients diagnosed with T1cN0 triple
negative or T1c/ER-negative/HER2-positive disease, the indication
for PST decreased by approximately 10%, while primary surgery as
the preferred approach increased from 39.8% to 50.7% and from
33.7% to 42.2%, respectively (p < 0.016) (Table 2).
3.7. Modiﬁcations in systemic treatment
One hundred eighty-nine/377 (51%) of the responders reported
a modiﬁcation in chemotherapy protocols, with an increased use of
G-CSF (11.4%), decreased number of chemotherapy cycles (7.7%),
increased use of oral chemotherapy (7.4%), prolonged interval between cycles (4.2%) and change of type (4%) or sequence of systemic
therapy (2.9%). In the remaining cases, the responses were a combination of the above options.
Two-hundred and ﬁfty-ﬁve/377 (68%) responders considered
initial endocrine treatment in Luminal A disease with the intent to
postpone surgery. Twenty-eight percent would do so only in case of
risk factors or comorbidities, 16.2% in patients over 65 years old,
12.8% in all cases, and 1.1% in patients between 50 and 65 years old.
In the remaining cases, the decision is made case by case.
3.8. Genomic proﬁling for assessment of the risk of recurrence
Seventy-one/377 (18.8%) institutions indicated that the use of
gene expression proﬁles was increased in order to verify the need
for adjuvant chemotherapy.
3.9. Changes in lymphoscintigraphy
No signiﬁcant changes in the indication for lymphoscintigraphy
for axillary surgery were reported.

Table 3
Time from diagnosis to initiation of treatment.

<2weeks
2e4 weeks
>4 weeks
Total responses

Prior covid-19

During covid-19

P value

132 (35%)
219 (58.1%)
26 (6.9%)
377

124 (32.9%)
149 (39.5%)
104 (27.6%)
377

0.59
0.0001
0.0001
e

3.10. Effect on type of breast reconstruction
Before the COVID-19 pandemic, 163/377 (43.2%) responders
preferred an immediate reconstruction with a permanent implant,
37/377 (9.8%) favoured an immediate autologous reconstruction,
32/377 (8.5%) a delayed reconstruction with implant, 20/377 (5.3%)
a delayed autologous reconstruction, 106/377 (28.1%) an immediate
tissue expander and delayed implant and 19/377 (5%) an immediate
tissue expander and delayed autologous reconstruction. Most responders expect that the COVID-19 pandemic will affect the choice
of reconstruction both for the physicians (178/377 (47.1%)) and for
the patients (202/377 (53.5%)).
3.11. Changes in radiation therapy practice
Only 0.5% of responders considered radiation therapy as the
major risk factor for COVID-19, compared to surgery or chemotherapy. Over 50% of the breast centres did not modify their radiation therapy schedule. Eighty-three/377 (22.6%) postponed
radiation therapy for low risk patients. In 60/377 (15.9%) and 28/
377 (7.4%) institutions, fractionation was revised to either a moderate or extreme hypofractionation regimen, respectively. In 8/377
(2.1%) centres, radiation therapy was relocated from a hospitalbased to an ofﬁce-based procedure (Fig. 2).
4. Discussion
Our survey gathered responses from a large number of BC
centres mainly across Europe in a very short time period and displays an international overview of BC management during the
COVID-19 pandemic. The majority of the responders work in large
institutions and university afﬁliated hospitals and treat a large
volume of BC patients, fulﬁlling the requirements set by EUSOMA
and endorsed by ECCO [19].
The heterogeneity of our results revealed that presently there is
no “one size ﬁts all” approach to delivering BC care during this
pandemic. Major disparities in clinical practice underline the
complex management of many different clinical and organisational

Table 1
Primary systemic therapy before and during COVID-19.
Rate of primary systemic therapy

Prior COVID-19

During COVID-19

P value

<10%
10e20%
21e30%
>30%

39 (10.3%)
159 (42.2%)
127 (33.7%)
52 (13.8%)

88 (23.3%)
143 (37.9%)
100 (26.5%)
46 (12.2%)

0.0001
0.2645
0.0383
0.5883

Table 2
Primary systemic therapy versus upfront surgery in speciﬁc conditions: T1cN0 triple negative and pT1c-ER negative HER2 positive breast cancer.
Breast cancer subtype

Primary treatment

Before COVID-19

During COVID-19

P value

T1cN0 triple negative

Chemotherapy
Surgery
Chemotherapy in combination with anti HER2 therapy
Surgery

227
150
250
126

186
191
218
159

0.002

ER negative HER2 positive pT1c

(60.2%)
(39.8%)
(66.3%)
(33.7%)

(49.3%)
(50.7%)
(57.8%)
(42.2%)

0.016
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Fig. 2. Changes in radiation therapy schedules.

situations and call for consensual evidence-based guidelines. As of
now,
various
recommendations
have
been
published
[12e16,20,21,23]. However, these recommendations derive mostly
from opinions of expert panels and cannot rely on solid data due to
the novelty of SARS-CoV-2 and COVID-19.
COVID-19 represents a challenge in oncology for several reasons. Cancer care is of high importance, irrespective of the circumstances. At the occurrence of a major event like the current
pandemic, the necessity to triage rises, with the oncological
component of prioritisation guided by the tumour type and biological aggressiveness. During the time of the survey, the massive
reorganization of healthcare facilities reduced the accessibility of
hospitals, speciﬁcally operating rooms, for non-infected patients.
The risk of progression or death due to progression following
delayed cancer care has to be balanced with the risk of contracting
SARS-CoV-2 and possible subsequent progression to COVID-19,
risking its associated complications and lethality. Consequently,
approaches needed to be adapted not merely based on tumour- and
patient-related characteristics but also on the prevalence of SARSCoV-2, the type of organization of healthcare, and the availability
of hospital infrastructure and healthcare professionals. However, it
remains unknown to date whether delaying cancer treatment, and
therefore potentially compromising the prognosis, or delivering a
timely treatment in the time of the pandemic with its associated
risks, is to be preferred. Overall, this equipoise is the primary
concern among our responders.
The American College of Surgeons deﬁnes cancer patients as
high-priority [20]. Accordingly, the Royal College of Surgeons deﬁnes cancer patients and patients with acute diseases as the two
groups of patients that should continue to receive surgical care [21].
Twenty-ﬁve percent of the responders of our survey are working in
areas with a SARS-CoV-2 prevalence of !400 cases/100,000 population at the time of the survey. Thirteen percent of the breast
centres’ activities were relocated and a much larger impact on the
workload of the centres was reported, resulting in a prolongation of
the waiting times from 6.9% ! 4 weeks before to 27.6% during the
pandemic.
In order to maintain an efﬁcient clinical activity, breast centres
are reorganising, including prioritisation and triage, the creation of
“clean” hospital sites for breast surgery, and virtual multidisciplinary meetings [22,23]. In order to preserve hospital resources,
routine breast screenings as well as routine examinations of BC
patients in follow up or under adjuvant endocrine therapy have
been temporarily suspended, or alternatively, managed through
telemedicine [13,24,25]. To reduce infection risks during oncological procedures, cancer centres have been typically organized as
SARS-CoV-2 free zones with routine screening methods at entry as
well as appropriate adoption of personal protective equipment

policies, reducing the risks for contamination during hospitalization for any BC intervention.
The survey indicated that there were different policies to screen
for SARS-CoV-2 and to treat infected BC patients. The number of
asymptomatic SARS-CoV-2 is thought to be of great importance and
each visit to a hospital increases exposure and risks signiﬁcantly for
the visiting patients, the personnel and the hospitalized patients.
China’s National Health Commission recorded on April 1, 2020, that
130 (78%) of 166 positive cases were asymptomatic [26]. In Wuhan,
41% of 138 patients were thought to have acquired the infection in
the hospital [27]. Among the policies adopted for SARS-CoV-2
screening in patients without respiratory symptoms, a broad
range of practices in both the type of test utilized as well as in the
criteria used for patient selection was reported, both rapidly
evolving over time, for example with increasing availability of test
kits [28]. The most effective screening method however, still has to
be deﬁned and might differ based on local prevalence of SARS CoV2. The uncertainty related to the accuracy of screening instruments
for SARS-CoV-2 in asymptomatic persons may explain the adoption
of a more careful approach even for patients without conﬁrmed
infection. When compared to surgery or radiation therapy, the
majority of responders considered chemotherapy to be associated
with the highest risks for infection with SARS-CoV-2 and progression to COVID-19. This led to a reduced use of PST in favour of a
higher rate of upfront surgical treatment. Interestingly, none of the
published guidelines recommend upfront surgery over PST as a
general rule, instead just as a consideration in certain cases [16].
The possible detrimental effects of chemotherapy on SARS-COV-2
infection, and vice-versa, are also reﬂected in an increased use of
multigene expression-based tests to select patients for whom
adjuvant chemotherapy might be avoided. Furthermore, both an
increase in GCS-F use and a prolonged interval between chemotherapy regimens were reported. This ﬁnding highlights the lack of
a consensual way how to adapt chemotherapy regimens during a
pandemic. In hormone receptor positive patients, endocrine therapy is not expected to compromise infective receptiveness or the
immune response.
Over 50% did not alter their radiation therapy schedule during
the COVID-19 pandemic, as radiation therapy is assumed to not
have systemic effects on the patient and thereby no increased risks
related to COVID-19. However, although radiation therapy may not
in and of itself increase a patient’s susceptibility, daily visits to the
hospital and interactions with healthcare professionals, and
potentially with other patients, increases exposure risks. As such,
hypofractionation should be considered as protective by reducing
the number of hospital visits.
Surprisingly, in our survey, almost 20% of the responders treated
SARS-COV-2 positive BC patients, while international guidelines
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recommend to suspend anticancer therapy in COVID-19 patients
following the supposed association between anticancer treatment
and severe complications of COVID-19 [13]. Given Hyppocrate’s
oath “ﬁrst do no harm”, it seems crucial to reinforce the concept of
screening patients prior to initiating a surgical or a systemic
treatment.
Finally, the responders were asked about their “preferred
choice” of breast reconstruction after mastectomy. Whereas the
optimal surgical solution depends to a great extent on patients’
characteristics that most likely remain unchanged during the
pandemic, the responders reported that the COVID-19 pandemic
affects the choice of reconstruction both for the physicians (in 47.1%
of the cases) and for the patients (in 53.5% of the cases). It can be
assumed that due to COVID-19 associated risks, extrinsic factors
such as reduced operating time or recovery after surgery may
impact the choice of the reconstructive technique even at the risk of
impaired aesthetic outcome. Further studies will show, whether
the type of reconstruction really changed during the pandemic.
As an additional ﬁnding, we noticed that a number of evidencebased improvements remain to be implemented in current daily
practice. Gene-expression proﬁles are proven to help selecting
patients in whom adjuvant chemotherapy can be safely avoided but
are used in only a minority of the breast centres. Moderately
hypofractionated radiation therapy can be considered standard for
more than 10 years, with extreme hypofractionation being introduced very recently, reducing the burden of a protracted treatment
series while maintaining outcomes, yet even under the COVID-19
pandemic many centres stick to conventional fractionation. For
both examples, about 20% of the replies mentioned an increased
use, at least for the duration of the pandemic. Thereby, the
pandemic might have a positive collateral effect.
This survey provides a precise snapshot in time, in a ﬁeld that is
rapidly evolving in a non-synchronous way among healthcare organizations. However, all breast centres had access to the same
guidelines. Ideally, the survey should be repeated regularly among
the same centres, which doesn’t seem feasible.
The strengths of our study are the very short time in which the
survey was conducted, its multidisciplinarity, the high number of
replies, the large number of countries represented, the involvement
of many breast-disease related societies and, last but not least, the
fact that this is the ﬁrst survey aimed to analyse the current practices of breast specialists in the challenging ﬁeld of BC management
during the COVID-19 pandemic.
5. Conclusion
This large international survey among breast cancer centres
showed that the COVID-19 pandemic affected management of BC
patients, including treatment modiﬁcations, longer waiting times
and increased use of genomic proﬁle analysis. The fast and high
response rate reﬂects both the signiﬁcance of the topic, and the
eagerness of physicians who are managing BC patients to compare
practices during the COVID-19 pandemic. Future investigations will
demonstrate whether these changes affected patients’ outcomes.
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