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Abstract

Background: COVID-19 pandemic led to a drastical rearrangement within healthcare staff and facilities. Due to its high incidence,
management of breast cancer (BC) was particularly critical during the COVID-19 pandemic, and the reduction of healthcare staff and
facilities influenced the timing in BC care. The aim of the present report was to analyze the timing from diagnosis to surgery, from
diagnosis to radiotherapy (RT) start and from surgery to RT start during the COVID-19 pandemic. Methods: We retrospectively collected
data of women with BC treated with Radiotherapy (RT) after surgery at our Institution (Department of Oncology, Radiation Oncology,
S. Anna Hospital, Turin, Italy), during the COVID-19 pandemic. To evaluate patients’ data according to the different stages of the
pandemic, we identified 4 periods: first wave (FW), first reopening (FR), second wave (SW) and second reopening (SR). Among the 4
periods, we divided patients in 2 groups: patients who underwent adjuvant chemotherapy (CT) before RT (CT-group), and those who
received exclusive adjuvant RT (non-CT group). Results: from early March 2020 to 31 March 2022, 464 patients were treated. After
patients’ selection, data from 390 patients were analyzed. Overall, the average interval between biopsy and RT in the non-CT group was
202 days during the FW (101–386), 172 days (85–242) during the FR, 136 days (69–366) during the SW, 159 days (77–455) during the
SR. In the CT group, the average interval from biopsy to RT start was 337 days (224–495) during the FW, 277 days (209–496) during FR,
297 days (220–419) during the SW, and 261 days (169–447) during the SR. Conclusions: we reported our experience during these two
years of the pandemic and how COVID-19 impacted the timing of the management of patients with BC. Overall, during the viral waves
there was a remarkable increase in the interval between biopsy/surgery and RT. Nonetheless, we managed to keep optimal BC care and
favorable interval trends were observed with reopening phases.
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1. Introduction
On 30 January 2020, World Health Organization

(WHO) declared the Coronavirus outbreak in China an In-
ternational public health emergency. On 11 March 2020,
WHO defined the spread of COVID-19 as a pandemic
spread throughout the planet. Thereupon, many coun-
tries adopted different strategies to contain the spread of
the virus. After the first outbreak in Wuhan region, Italy
was the second most affected Country with 102,669 cases
(10,007 among health workers) and 11,875 deaths [1].

The Italian government declared a lockdown on 9
March 2020. A new phase in Italy, with partial re-openings,
started on 4 May 2020. However, due to a second viral
wave, restrictions were introduced again from 13 October
2020 with a new lockdown established from 3 December
2020 to 6 April 2021. The Italian government extended the
state of emergency until 31 March 2022.

Overall, this situation had a broad impact on health-
care delivery, including cancer care [2–5]. The European
Society for Radiotherapy and Oncology (ESTRO) con-
ducted a report in May 2020 that showed how 57% of Radi-
ation Oncologist practices experienced a reduction in staff

due to family care (29%), staff illness (26%), and, staff
transfer to other areas (13%) [3].

Breast cancer (BC) is the first female cancer world-
wide (with more than 2 million new cases and more than
650,000 death per year) [6]. In Italy, about 55,000 new
cases of BC were diagnosed in 2020 [7].

Breast cancer management is multidisciplinary and
requires coordination of many healthcare professionals as
general surgeons, plastic surgeons, radiologists, oncolo-
gists, pathologists, anesthesiologists, and primary care.
During the pandemic, medical resources have been reor-
ganized and reallocated towards the frontline of pandemic
control in responding to the waves of infections and hos-
pitalization, resulting in a sudden temporary suspension
of non-urgent activities, including cancer screening ser-
vices worldwide [8]. Furthermore, postponing BC surg-
eries helped reallocate healthcare staff to the new COVID
departments opened in the hospitals.

Therefore, during the pandemic it has been challeng-
ing to maintain an optimal timing within the different stages
of BC diagnosis and treatment.
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Despite data from randomized trials are missing, in
patients not undergoing adjuvant chemotherapy (CT) after
surgery, it is recommended to start radiotherapy (RT) af-
ter surgical wound are healed and within 8–20 weeks. In
patients receiving adjuvant CT after surgery, a sequential
schedule is preferred in order to minimize the possible ad-
verse events from the concomitant administration of CT and
RT. It is recommended to start RT within 4–6 weeks from
the end of CT [9].

Several international scientific societies and experts’
consensus published new recommendations for BC patients
to keep providing routine oncologic care and limit exposure
[10–21].

A selective omission or delay of radiation therapy has
been considered a valid strategy to limit the viral spread
without compromising oncologic outcomes. All the guide-
lines agreed on considering the omission of RT for elderly
BC patients in the post-operative setting, with particular
characteristics such as age >65 or 70, tumor ≤2 or 3 cm
in dimension with negative surgical margins, Luminal A
(ER+, PgR+, Her2–), negative nodes, and all that cases
where endocrine therapy would be indicated [22]. Regard-
ing RT, the use of moderate hypofractionation and ultra-
hypofractionation had a certain appeal for selected BC pa-
tients during the COVID-19 pandemic.

Whilemoderate hypofractionationwas already largely
used [14,23], with the latest updates from FAST and FAST
forward trials, ultra-hypofractionation started to be rou-
tinely adopted during the pandemic [24–26].

Thus, considering this background, we decided to
evaluate the timing in BC care at our Institution during the
different phases of this pandemic, focusing on RT.

2. Materials and Methods
We retrospectively collected data from patients treated

with RT after surgery for BC at our Institution (Department
of Oncology, Radiation Oncology, the Health and Science
Academic Hospital, S.Anna Hospital, Turin, Italy), during
the COVID-19 pandemic.

The aim was to analyze the timing from biopsy to
surgery, between biopsy and RT start, and from surgery to
RT start. Biopsy was defined as the date when the first his-
tologic sample was taken (for core biopsy, punch biopsy or
fine needle aspiration of breast).

From the start of the pandemic (early March 2020) to
the end of the state of emergency (31 March 2022), 464
women were treated.

Patients treated for a relapse, palliative cases, and pa-
tients who underwent neoadjuvant chemotherapy were ex-
cluded.

Therefore, data of 390 patients were analyzed.
We identified, during the pandemic, 4 different pe-

riods, according to the restrictions and the waves of viral
spread:

- First Wave (FW – from early March 2020 to 31 May

2020);
- First Re-opening (FR – from 1 June to 12 October

2020), with partial ad progressive releasing of restrictions;
- SecondWave (SW– from 13October 2020 to 6 April

2021) with new progressive restrictions and a second lock-
down;

- Second Reopening (SR – from 7 April 2021 to 31
March 2022), characterized by the availability of vaccina-
tions and no new restrictions or lockdown.

Within the 4 periods, we also divided patients into 2
groups: those who underwent adjuvant chemotherapy (CT
group), and patients who underwent exclusive adjuvant RT
(non-CT group).

Our Institutional Review Board authorized the study.

3. Results
TheMedian age at the diagnosis was 62 years (28–88).

Most of the patients, 354 (90.8%), were treated with breast
conservative surgery (BCS – wide resection) and subse-
quent adjuvant External Beam Radiotherapy (EBRT); 36
women (9.2%) underwent mastectomy followed by adju-
vant EBRT.

In 273 cases (70%) the sentinel lymph node was re-
moved, a nodal sampling was performed in only one case,
and 53 patients (13.6%) underwent axillary dissection; 63
patients (16.2%) underwent exclusive BCS with no nodal
treatment (19/63 due to their comorbidities, and 44/63 had
carcinoma in situ).

In terms of staging, data were heterogenous. In most
cases (133; 34.1%) there was a single lesion with a size
ranging between 1 and 2 cm (T1c); 87 (22.31%) cases had a
lesion size between 0.5–1 cm (T1b) one of which was mul-
tifocal; in 16 (4.1%) cases the size was <0.5 cm (T1a) and
6 (1.54%) patients had a T1mi stage; 82 (21.03%) women
had a lesion >2 cm (T2) and 14 of them had a multifocal
lesion; 11 (2.82%) patients had a lesion >5 cm (T3), 4 of
which multifocal.

Skin involvement (T4) was recorded only in one case.
Two patients had a Tx but underwent axillary dissection be-
cause of multiple pathologic lymph nodes seen at the imag-
ing.

As for the histology, most of the patients (338, 86.7%)
had a non-special histotype (NST). A small number 52
women (13.3%) had a lobular carcinoma. Surgical margins
were negative in 348 (89.5%) patients, and in 41 (10.5%)
margins were positive. The decision on adjuvant treatment
was taken after discussing each case in a multidisciplinary
tumor board.

Adjuvant Chemotherapy (CT) was administered in
80 patients (20.51%) with Epirubicine and Ciclofosfamide
(EC) for 4 cycles, followed by 12 cycles with Taxol.

Most patients were treated with a schedule with a to-
tal dose of 40.05 in 15 fractions; when needed a boost on
surgical bed was administered with a total dose of 48 Gy in
15 fractions.
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Table 1. Timing in BC care for CT and non-CT group during pandemic’s different period.
Non-CT group CT group

First Wave (early March 2020–31 May 2020)
N° patients 46 20
Average time biopsy - surgery 70 days (13–194) 69 days (41–113)
Average time surgery – RT 132 days (71–255) 268 days (163–437)
Average time biopsy – RT 202 days (101–386) 337 days (224–495)

First Re-openings (1 June 1 2020–12 October 2020)
N° patients 61 13
Average time biopsy - surgery 69 days (23–166) 69 days (28–116)
Average time surgery – RT 103 days (23–186) 208 days (119–406)
Average time biopsy – RT 172 days (85–242) 277 days (209–496)

Second Wave (13 October 2020–6 April 2021)
N° patients 56 12
Average time biopsy - surgery 61 days (3–189) 65 days (35–157)
Average time surgery – RT 75 days (37–190) 232 days (168–330)
Average time biopsy – RT 136 days (69–366) 297 days (220–419)

Second Re-openings (7 April 2021–31 March 2022)
N° patients 147 35
Average time biopsy - surgery 74 days (6–224) 50 days (19–93)
Average time surgery – RT 85 days (40–261) 202 days (126–390)
Average time biopsy – RT 159 days (77–455) 261 days (169–447)

BC, breast cancer; RT, Radiotherapy; CT, Chemotherapy.

Ultra-hypofractionated schedules were also used: 3
patients (0.76%) received 26 Gy in 5 fractions (daily), and
11 patients (2.82%) were treated with 28 Gy in 5 fractions,
one fraction per week.

Only 12 patients (3.1%) tested positive for COVID-19
during the treatment period (surgery, CT or RT). A median
of 9 lost days (5–19) for each patient tested positive during
RT was observed.

During the FW 66/390 women (16.9%) were treated.
Among these patients, 20 were in the CT-group and 46 in
the non-CT group. In the FR period 74/390 patients (19%)
were treated, 61 in non-CT group, 13 in CT group.

During the SW 68/390 women (17.4%) were treated,
12 in the CT-group and 56 in the non-CT group.

We treated 182/390 patients (46.7%) in the SR period,
35 in the CT-group and 147 in the non-CT-group.

Data showing the intervals between the different pe-
riods (biopsy to surgery, surgery to RT start, and biopsy to
RT start) are shown in Table 1.

Trends of the intervals among the 4 periods of obser-
vation are shown in Figs. 1,2,3.

During RT, 7/12 patients tested positive for COVID-
19. During the FW, 2 patients tested positive for COVID-
19 and lost 11 and 19 days of RT. In the SW, only one pa-
tient lost 10 days of RT. The remaining four patients devel-
oped Sars-COV2 infection during the SR period, and none
of them lost more than 9 RT sessions.

Overall, the average interval between biopsy and RT
in the non-CT group was 202 days during the FW (101–
386), 172 days (85–242) during the FR, 136 days (69–366)

Fig. 1. Trends of average intervals (days) from biopsy to
surgery during the 4 periods (from left to right: FW, FR, SW
and SR), in non-CT group (blue spots) and in CT group (or-
ange spots). FW, first wave; FR, first reopening, SW, second
wave; SR, second reopening; CT, Chemotherapy.

during the SW, 159 days (77–455) during the SR.
In the CT group, the average interval from biopsy to

RT start was 337 days (224–495) during the FW, 277 days
(209–496) during FR, 297 days (220–419) during the SW,
and 261 days (169–447) during the SR.

4. Discussion
During our observation period, there has been a sig-

nificant increase of COVID-19 cases in the Region of our
institution (Piemonte, Italy), with a total of 1,050,370 cases
overall. Considering the four different periods we analyzed,
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Fig. 2. Trends of average time (days) from surgery to RT start
during the 4 periods (from left to right: FW, FR, SW and SR),
in non-CT group (blue spots) and in CT group (orange spots).
RT, Radiotherapy; FW, first wave; FR, first reopening, SW, second
wave; SR, second reopening; CT, Chemotherapy.

Fig. 3. Trends of average time (days) from biopsy to RT start
during the 4 periods (from left to right: FW, FR, SW and SR),
in non-CT group (blue spots) and in CT group (orange spots).
RT, Radiotherapy; FW, first wave; FR, first reopening, SW, second
wave; SR, second reopening; CT, Chemotherapy.

there were, respectively: 9301 cases during the FW, 29,656
during the FR, 279,205 during the SW and 732,208 during
the SR [27].

Overall, the interval between biopsy/surgery and RT
start in the non-CT group was longer during the first wave,
then decreased during the first reopening and the second
wave. However, it increased again during the second re-
opening. During the SR, despite the bigger number of
COVID cases, thanks to a massive vaccination campaign,
patients have been able to access treatment more effi-
ciently, and healthcare professionals were also more pro-
tected. Therefore, this trend could be explained considering
the progressive re-openings and operating rooms saturation.

On the other hand, in the CT group, the interval be-

tween biopsy/surgery and RT directly depended on reopen-
ing phases, with shorter intervals during FR and SR.

To explain the difference between the average time
from biopsy to surgery between non-CT group (65 days)
and CT group (50 days) during the SW, we hypothesized
that patients with more aggressive disease at diagnosis or
with a more extensive disease at the staging exams (thus,
where adjuvant CT was indicated), took precedence.

Several experiences reporting on BC management
during the Pandemic were published [2,22,28].

A retrospective Canadian study analyzed the time in-
terval from biopsy to surgery and from surgery to oncology
consultation (medical oncology or radiation oncology), in
2 cohorts of patients treated for BC in 2019 (99 patients)
and 2020 (162 patients). Overall, wait from core biopsy
to surgery was 40 days in 2019 vs 45 days in 2020 (p =
0.18). The wait time from biopsy to BC oncology consulta-
tion (medical oncology or radiation oncology) was 77 days
in 2019 and 75 days in 2020 [29]. This is consistent with
our result. The authors divided the 2020 cohort in 3 time
groups, reflecting the changing hospital policies during the
pandemic. The interval from biopsy to surgery decreased
during the pandemic. This trend was explained by a strong
co-operation between healthcare providers, administration
of neoadjuvant therapy when needed, and reorganization of
the operating room waiting list according to the BC risk-
group. In this cohort, authors also reported also an increase
in the use of local anaesthesia to avoid intubation when not
necessary, due to the reduced anaesthesiologists availabil-
ity.

During the lockdown few studies reported that adju-
vant RT con be delayed up to 3 moths after surgery [13,30–
32].

A retrospective study of patients with early-stage
breast cancer evaluated time to treatment initiation (TTI)
between a cohort of patients diagnosed between 1 January
2020, and 15May 2020 (164 patients) and an unaffected co-
hort diagnosed between 1 January 2018 and 15 May 2018
(202 patients) [33]. The mean unadjusted TTI in 2018 was
45 days (median 41, Interquartile Range (IQR) 29–55) ver-
sus 44 days (median 36, IQR 27–52) in 2020 cohort. In
the 2020 cohort, the mean time from presentation to histo-
logic diagnosis was 38 days (median 23, IQR 13–48), from
histologic diagnosis to initial appointment 17 days (median
14, IQR 8–21), and from initial appointment to first treat-
ment start 27 days (median 22, IQR 15–33). Histologic di-
agnosis was defined as the date of the histologic result and
initial treatment was the recorded date when a patient re-
ceived their first step in treatment (surgery, chemotherapy,
hormonal therapy, or radiation therapy). In the 2020 cohort,
initial therapy included upfront hormonal therapy in 23.2%
of patients. Overall, there was no difference in TTI among
patients diagnosed in 2020 compared with 2018. This has
been explained with the increasing use of upfront hormonal
therapy for early-stage patients with HR1, HER2 disease.
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Authors pointed out that despite a care delay in 44.4% of
patients in the COVID-19 cohort, most of this reflected a
delay in surgery that is not captured in the TTI end point.
In our cohort no upfront hormonal therapy was administred.
Therefore, our data reflect the real-life delay in surgical BC
first treatment. Nevertheless, overall the time from histo-
logic diagnosis to initial treatment was 44 days in the 2020
cohort, which is less than our timing between biopsy and
surgery, since we calculated it from the date of the sam-
pling, taking into account also the pathology timing needed
to have the result.

A retrospective Canadian study analyzed the delay in
RT during COVID-19 pandemic between March 2020 and
August 2020. Delay was calculated from the date when the
patient is “ready to start” treatment to the date when the
first radiation treatment is delivered. This is the method-
ology required locally for government reporting. Authors
reported an average delay in BC of 30 days. It was also re-
ported an increase in moderate hypofractionated schedules
for BC RT (+287%) [28].

A retrospective Italian study analyzed the delay on
BC treatments during the first wave comparing 2 groups:
patients treated during the lockdown and patients treated
in pre-lockdown. The average time between biopsy and
surgery was 56 days (range 6–134) [2]. Considering the
delay period between diagnosis and surgery our results are
only slightly different from once presented in this article.

Another series from Yale School of Medicine reported
an acceptable delay of RT stratifying the patient in 5 cate-
gories characterized by clinical and histological parameters.
Depending on risk factors, a delay from 6 to 12 weeks is
acceptable for patients with positive lymph nodes, positive
margins, young age; a delay between 16–20 weeks could be
acceptable for early-stage BC with negative margins, hor-
mone receptor + and age >50. Only patients with inflam-
matory BC and progression during neoadjuvant CT should
begin RT before 6–8 weeks [22].

According to these considerations, the non-CT group
in our cohort had an average acceptable delay. As for the
delay of RT in our CT group, there are many confounding
factors due to the administration of systemic therapy, but,
according to the standard of our department, as mentioned
before, RT should begin within 6 weeks from the end of CT.

Our study has several limitations. One of these is the
relatively small sample size and the single-institution co-
hort design. We aknowledge the lack of a control group
and the lack of statistical analysis. Nonetheless, our aim
was to describe the real-life practice during the pandemic.

Lastly, it’s necessary to point out that only few patients
of our series tested positive for COVID-19 during treatment
(12/390) and only 7 out of 12 patients became positive dur-
ing RT and had to lose treatment days. However, the major
cause of delay, as already mentioned, was due to the shift-
ing of resources (mainly nurses and anaesthesiologists) to
COVID departments.

5. Conclusions
We reported our experience during these two years of

the pandemic and how COVID-19 impacted the timing of
the management of patients with BC.

Many aspects influenced the timing such as the reduc-
tion of healthcare staff and the lack of operating rooms.
Overall, during the viral waves there was a remarkable
increase in the interval between biopsy/surgery and RT.
Nonetheless, we managed to keep optimal BC care and
favorable interval trends were observed with reopening
phases.

Despite the several limitations of this analysis, we be-
lieve that a descriptive report of the real-life clinical prac-
tice during the pandemic could reveal the critical points in
cancer care and, subsequently, reflect on the possible im-
provements to face a worldwide emergency situation.
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