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Abstract

Background: During the SARS-CoV-2 virus pandemic, University Hospital Birmingham NHS
Trust Oncology Department incorporated the ultrahypofractionated regime of 26Gy/5
fractions alongside the moderate hypofractionated regime of 40Gy/15 fractions as part of local
adjuvant breast radiotherapy treatment (RT) for eligible patients.We conducted a local study to
assess the real-life experience of patients undergoing ultrahypofractionated schedule to
compare feasibility and toxicity to the fast-forward trial during the COVID− 19 pandemic.
Methods: A single institution, retrospective, qualitative study. Patients included had early-stage
breast cancer and received adjuvant radiotherapy between 23 March 2020 and 31 May 2020,
a total of 211 patients. Inclusion was irrespective of any other neoadjuvant/adjuvant treatments.
Data were collected retrospectively for treatment dose, boost dose and toxicity.
Results: Of the total 211 patients, 85 were treated with 26Gy in 5# and 19 patients received a
boost as per the fast-forward protocol. Of these 85 patients, 15·9% did not report any skin
toxicity post-treatment. 63·5% of patients reported RTOG Grade 1, 15·9% had RTOG
Grade 2, and 1·6% reported RTOG Grade 3 skin toxicity. 3·2% of the patients could not be
contacted for follow-up. Of the 19 patients who received a breast boost, 10·53% reported no
skin changes. 78·9% reported Grade 1 skin toxicity. Both Grades 2a and 2b skin toxicity were
reported by 5·26% each. The patient demographics and tumour characteristics in our study
cohort were comparable to those within the fast-forward trial. In terms of post-RT skin toxicity,
fewer patients reported any toxicity in the UHB patient cohort versus those in the trial, and the
number of Grade 2/3 toxicities reported was also low. A delay in toxicity reporting from 2weeks
for 40Gy/15 to 3 weeks for 26Gy/5 was observed.
Conclusion: Our study concluded that offering ultrahypofractionation was convenient for
patients; reducing the number of hospital visits during the SARS-CoV-2 virus pandemic
appeared safe in terms of acute post-RT-related skin toxicity. The reduced hospital visits
limited exposure of patients and staff to the SARS-CoV-2 virus while also ensuring efficient
use of Radiotherapy Department resources. Local follow-up protocols have been amended
to ensure review at 3 weeks for the 26Gy/5 schedule to acknowledge the delay in acute toxicity
development. To date, there is only 5-year toxicity and relapse data available from the
fast-forward trial; therefore, hypofractionation schedules should be offered to patients as long
as they fulfil the criteria and understand the limitations of the study as well as accelerated peer
review processes in the face of the pandemic.

Introduction

SARS-CoV-2 virus pandemic has had an impact on all the healthcare services, especially cancer
services around the world. Key areas affected have been the prioritisation and selection of
patients for surgery, neoadjuvant/adjuvant systemic anti-cancer treatment and radiotherapy
in order to minimise the risk of exposure and contagion of the SARS-CoV-2 (SARS-CoV-2)
virus. Based on local/national and International clinical guidelines,1–4 we incorporated the ultra-
hypofractionated regime of 26Gy/5 fractions along with the moderate hypofractionated dose
fractionation 40Gy/15 fractions over 3 weeks as part of local adjuvant breast radiotherapy treat-
ment (RT) protocol for eligible patients during SARS-CoV-2 virus pandemic at University
Hospital Birmingham, NHS Trust. This was in keeping with the fast-forward trial protocol.5

We conducted a local study to assess the real-life experience of patients undergoing ultra-
hypofractionated schedule and compare feasibility and toxicity as compared to the fast-forward
trial during the COVID − 19 pandemic.
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Materials and Method

This was a single-institution, retrospective, qualitative cohort
study. From March 23 2020 to May 31 2020, a total of
211 patients with early-stage breast cancer were treated with adju-
vant RT, out of which 85 patients received the hypofractionated
dose of 26Gy/5 fractions þ/− boost as per fast-forward protocol.
Patient data were accessed through the clinical records by the
members of the clinical team in accordance with data protection
regulations.

Patients included in this study were those with T1-T3,
node-negative/positive, M0 breast cancer who either had
neoadjuvant chemotherapy plus surgery (breast-conserving
surgery/mastectomy þ/− breast reconstruction) or primary surgery
followed by adjuvant chemotherapy/endocrine treatment (ET)
and adjuvant RT (26Gy in 5 fractions). The tumour histology
included the histological subtype, tumour grade, oestrogen (ER),
progesterone (PR) and HER 2 receptor status, pathological nodal
status and presence/absence of lymphovascular space inva-
sion (LVSI).

Radiotherapy dose to whole breast/chest wall was 26Gy in
5 fractions (#) with the breast boost doses of 10Gy/5 fractions,
14Gy/5 fractions or 16Gy/8 fractions where applicable. In some
cases, a hypofractionation boost schedule was adopted based on
RCR consensus guidelines 20196 (a boost dose of 16Gy in 8# is
equivalent to hypofractionated dose of 13·35 Gy in 5# of
2·67 Gy), the numbers were small, and most commonly used boost
schedule was 16Gy Gy in 8# or 10Gy in 5#.

Patient assessment was initially carried out through telephone
consultation during RT and at 2 weeks post-treatment by the
specialist radiographers. If any issues were reported by patients,
they were brought back for face to face review. Patients were
then reviewed in clinic at 8–12 weeks following completion of
radiotherapy. Skin toxicity was graded as per RTOG Criteria
(based on description by the patient).

Results

Patient demographics, tumour characteristics
and treatment received

A total of 211 patients with early-stage breast cancer were treated
with adjuvant RT from March 23 2020 to May 31 2020. Out of
these, 85 patients were treated with 26Gy/5 fractions þ/− boost
radiotherapy. These patients were identified, and their side effects
secondary to treatment were recorded during treatment, at 6 weeks
and 20 weeks post-RT.

All 85 patients were females. Mean age was 64, and age range
was from 40–80.

47·1% had left-sided and 52·9% had right-sided cancer.
76·5% had infiltrating ductal type cancer, 5·9% had lobular, and

4·7% hadmixed type tumour histology. 15·9% of patients had other
tumour histology, and 1·2% was unknown. 18·8% were grade 1
tumours, 60% were grade 2, and 20% were grade 3 tumours.
1·2% were unknown grade. 16·5% had node-positive disease,
and 83·5% had node-negative disease. 58·8% had T1 disease,
34·1% were T2, 3·5% were T3, 3·5% had multifocal disease and
1·2% unknown.

7·1% of patients received neoadjuvant chemotherapy, and 9·4%
had adjuvant chemotherapy. All of the hormone-positive patients
received adjuvant ET. All patients had post-op RT. 32·9% (28/85)
of these patients received a boost.

Discussion

Adjuvant breast RT has a well-established role in preventing loco-
regional recurrence in early-stage breast cancer patients.7,8

Historically in the UK, the conventional dose for breast radio-
therapy (RT) was 50Gy in 25 fractions, 2Gy/fraction given over
5 weeks. This was used in a prospective randomised controlled trial
(RCT) conducted by Fisher et al from 1976 to 1984.9 The standard
of care was changed by the START B trial.10 This was a RCT which
recruited 2215 women with T1-3a N0 M0 breast cancer rando-
mised to 2 arms; 50Gy in 25 fractions (2Gy/fraction) versus
40Gy in 15 fractions (2·67Gy/fraction) of RT. The loco-regional
recurrence rate after 5 years in the 40Gy arm was 2·2% compared
to 3·3% in the 50Gy arm; moreover, the rates of long-term adverse
effects were lower in the hypofractionated arm.

Further, hypofractionated regimens were compared to this
dose in the FAST trial.11 In this RCT, a total of 915 women with
early-stage node-negative breast cancer post-complete micro-
scopic tumour resection were randomised to 3 arms;
50Gy/25 fractions, 28.Gy/5 fractions (once weekly, 5·7Gy/fraction)
and 30Gy/5 fractions (once weekly, 6Gy/fraction). The primary
outcome was photographic breast appearance. At 3-year
follow-up, the outcomes were comparable in the 28·5 Gy and
50Gy arm and milder than 30Gy arm.

Fast-forward was a non-inferiority RCT which looked at more
hypofractionated regimes. The 5-year efficacy and late tissue
toxicity data were published in April 2020. It concluded that
26Gy/5 fractions was non-inferior to 40Gy/15 fractions in
achieving loco-regional control and is also safe in terms of late
tissue effects.5

Impact of SARS-CoV-2 virus on breast cancer management

Like other healthcare services, SARS-CoV-2 virus has had an
impact on cancer services across the globe, affecting prioritisation
of patients for neoadjuvant and surgical treatment of cancer
patients. The European Breast Cancer Research Association of
Surgical Trialists Group did an international survey on the changes
brought about by the SARS-CoV-2 virus pandemic in the manage-
ment of breast cancer patients. According to this, out of the
48·9% of centres that reported a change in their radiotherapy
schedules, 7·4% of the centres used ultrahypofractionated
schedules (5 fractions).12

A set of International Guidelines published by Coles et al in
March 2020 also suggested the use of ultra/moderate hypofractio-
nated regimes for adjuvant breast radiotherapy where applicable
along with other changes in indications for surgery, neoadjuvant
and adjuvant chemotherapy/ET.1 These were also the recommen-
dations of other institutions’ guidelines local to UK as well and
some countries abroad.2–4

Based on these guidelines, University Hospital Birmingham
NHS Trust included the ultrahypofractionated regime along with
the standard moderate hypofractionated breast schedules for suit-
able patients. Offering the 5 fraction treatment reduced 630 visits
to the Radiotherapy Department thereby reducing the footprint
and potential of SARS-CoV-2 virus exposure and transmission
to staff and patients while at the same time ensuring that patients
were not being disadvantaged in their cancer treatment during the
outbreak of the SARS-CoV-2 virus pandemic.

Careful discussion was undertaken within clinicians group and
with patients who were under-represented in the fast-forward trial
subgroups. This included those who were younger than 50 years of
age with high-risk pathology. These patients were continued to be
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Table 1. Patient demographics, tumour characteristics and treatment received in comparison to fast-forward trial cohort

Demographic Subset UHB data (n= 85) FF 26/5 trial data n= 1368

Age < 40 0 (0) 28 (2·0)

40–49 3 (3·5) 189 (13·8)

50–59 20 (23·5) 414 (30·3)

60–69 39 (45·9) 524 (38·3)

70–79 22 (25·9) 172 (12·6)

> 80 1 (1·2) 41 (3·0)

Sex Female 85 (100) 1362 (99·6)

Male 0 (0) 4 (0·3)

Unknown 0 (0) 2 (0·1)

Tumour Grade 1 16 (18·8) 300 (21·9)

2 51 (60) 690 (50·4)

3 17 (20) 378 (27·6)

Unknown 1 (1·2)

Risk group Low (Age> 50 and grade 1/2) 64 (75·3) 854 (62·4)

High (Age< 50 or grade 3 or both) 20 (23·5) 514 (37·6)

Unknown 1 (1·2)

Primary surgery Breast conservation 74 (87·1) 1284 (93·9)

Breast conservation with oncoplastic technique 2 (2·4) 42 (3·1)

Mastectomy 9 (10·6) 84 (6·1)

Mastectomy with immediate reconstruction 0 (0) 7 (0·5)

Side of primary tumour Left 40 (47·1) 662 (48·4)

Right 45 (52·9) 704 (51·5)

Unknown 0 (0) 2 (0·1)

Maximal extent of axillary staging SLNB or guided axillary sample 73 (85·9) 1164 (85·1)

Axillary clearance 12 (14·1) 201 (14·7)

Other 0 (0) 1 (0·1)

Unknown 0 (0) 2 (0·1)

Pathological node status Positive 14 (16·5) 256 (18·7)

Negative 71 (83·5) 1110 (81·1)

Unknown 0 (0) 2 (0·1)

Histological type Infiltrating ductal 65 (76·5) 1086 (79·4)

Lobular 5 (5·9) 127 (9·3)

Mixed 4 (4·7) 65 (4·8)

Other 10 (15·9) 87 (6·4)

Unknown 1 (1·2) 3 (0·2)

Pathological tumour size T1mi 0 (0) 6 (0·4)

T1a 7 (9·4) 51 (3·7)

T1b 14 (16·5) 256 (18·7)

T1c 28 (32·9) 602 (44·0)

T2 29 (34·1) 424 (31·0)

T3 3 (3·5) 25 (1·8)

Multifocal 3 (3·5) n/a

Unknown 1 (1·2) 4 (0·3)

(Continued)
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offered standard fractionation unless they were keen on the
5 fraction schedule andmade an informed choice. All patients were
given the opportunity to have a discussion of the fast-forward trial
schedule and some chose to decline 5 fraction schedule in favour of
standard fractionation. At our centre, we managed to continue to
offer radiotherapy to all eligible patients, and although all efforts
were made to reduce the footfall to minimise patient and staff
SARS-CoV-2 virus exposure, we ensured that all patients still
had the chance to make an informed choice.

As illustrated in Table 1, patient demographics and tumour char-
acteristics observed in our study cohort were comparable to the ones
observed in the fast-forward trial. The slight difference being, there
were no male patients and patients< 40 years of age in the UHB
cohort, and the percentage of patients in the 60–69 year age range
was higher. The percentage of patients in low- and high-risk catego-
ries was similar. In terms of histological subtypes, tumour size, nodal

and ER/PR and HER2 status, the statistics were also congruous.
In terms of the breast boost dose, the trial did not include 14Gy/5
fractions dose which was offered to some patients at our centre as
per the RCR guidelines 20196 but overall our data also showed less
radiotherapy boost offered as per national consensus guidelines and
ongoing SARS-CoV-2 virus pandemic.

In terms of post-RT skin toxicity, a greater proportion of
patients reported no toxicity in the UHB patient cohort as
compared to the trial results and the number of Grade 2/3 toxicities
reported were also low. Locally, it became apparent though that
acute skin reactions following 5 fractions of radiotherapy became
more pronounced at 3-week mark as opposed to the 2-week mark
with the 15 fraction regime. We have thus amended our local
protocols; radiographer follow-up now occurs at 3 weeks following
radiotherapy completion for the patients completing 5 fractions
and remains at 2 weeks for 15 fractions.

Table 1. (Continued )

Demographic Subset UHB data (n= 85) FF 26/5 trial data n= 1368

ER and HER2 status ER þve, Her2þve 3 (3·5) 93 (6·8)

ER þve, Her2-ve 71 (83·5) 1097 (80·2)

ER -ve. Her 2þve 1 (1·2) 42 (3·1)

Er -ve, Her2 -ve 10 (11·8) 128 (9·4)

Not known 0 (0) 8 (0·6)

PR status Positive 51 (60) 566 (69·8)

Negative 13 (15·3) 245 (30·2)

Not done 21 (24·7) 555 (40·6)

Missing on form n/a 2 (0·1)

Lymphovascular invasion Present 5 (5·9) 202 (14·8)

Absent 53 (62·3) 1055 (77·1)

Uncertain/suspicious 4 (4·7) 51 (3·7)

Unknown 23 (27·1) 60 (4·4)

Neoadjuvant chemo received Yes 6 (7·1) 43 (3·1)

No 79 (92·9) 1323 (96·7)

Unknown n/a 2 (0·1)

Adjuvant therapy all patients Chemo 8 (9·4) 370/1366 (27·1)

Adjuvant therapy HER2þ Ve Chemo þ trastuzumab 1/3 100/135 (74·1)

Trastuzumab no chemo 1/3 13/135 (9·6)

Chemo, no trastuzumab 0 0 (0)

No chemo, no trastuzumab 1/3 22/135 (16·3)

Adjuvant therapy, ER þve patients Endocrine therapy 74/74 (100) 1157/1196 (96·7)

Boost given Yes 28 (32·9) 332 (24·3)

No 57 (67·1) 1031 (75·4)

Not known 0 (0) 5 (0·4)

Boost dose 10Gy in 5 7/28 (25) 257/332 (77·4)

16Gy in 8 0 (0) 75/332 (22·6)

14gy in 5 21/28 (75) 0 (0)

Not known 0 (0) 0 (0)

Acute and post-RT skin toxicity:
Out of the 85 patients treatedwith hypofractionated RT, 22·4%did not report any skin toxicity post-treatment (RTOGCriteria 0). 56·5%of patients reported RTOGGrade 1, 15·3%hadRTOGGrade
2 (11·8%hadRTOGGrade 2a and 3·8%had Grade 2b skin changes) and 1·2% reported RTOGGrade 3 skin toxicity. 4·7%of the patients could not be contacted for follow-up as depicted in Table 2.
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The demand on the service during the pandemic
continues to be challenging, including the need to reduce the risk
of exposure of infection to patient and staff group; however, our
breast oncology group felt that caution needs to be exercised in
widely adopting the five fraction schedule for all patients in the
absence of follow-up data beyond 5 years due to reasons as
outlined below.

Firstly, the adoption of 5 fraction data is currently largely being
based on a single study with follow-up of patients presented to be
just over five years. Often, breast cancer survivors live much longer
than five years and relapses occur later.

Secondly, although the quality of the fast-forward is graded as
high by a recently published meta-analysis by Thomson DJ et al. in
IJROBP 202013, late responding tissues generally tend to accumu-
late damage beyond 5 years as reported by earlier breast trials.
These include development of late tissue toxicity not only in the
breast but also the heart tissue, along with a higher risk of secon-
dary malignancy given the young age of the treated population.
Therefore, careful consideration should be given before adopting
ultrahypofractionation as a standard fractionation beyond the
pandemic. Informed consent when counselling patients remains
the key aspect in choosing dose fractionation.

In addition, some population groups are under-represented in
the fast-forward trial, that is patients under 50 years of age, high-
risk disease, lymph node-positive group, post-mastectomy, grade 3
and neoadjuvant chemotherapy; therefore, adopting the 5 fraction
regimen for all comers of breast cancer presentation should be
exercised with great caution. Ideally, we feel that younger patients
at high risk of breast cancer relapse based on their tumour biology

should be offered standard fractionation until more randomised
evidence with longer follow-up comes to light.

Conclusion

The non-inferiority and safety of 26Gy/5 fractions in
comparison to the standard 40Gy/15 fractions of adjuvant RT
in early-stage breast cancer has been established in light of the
fast-forward trial results. The aim of our study was to assess
the feasibility and comparable toxicity of the ultrahypofractio-
nated regime as a real-world experience. Based on our study
results, it is concluded that offering 1 week of radiotherapy is
not only convenient for the patients in reducing the number
of hospital visits during the SARS-CoV-2 virus pandemic but
also safe in terms of acute post-RT related skin toxicity. We
however noticed that the peak of acute side effects was appearing
a week later in the 5# schedule and in light of that extended the
follow-up period for this patient cohort while the extent of
toxicity remained similar to 15#. The reduced hospital visits
not only helped in containing the exposure of the patients and
staff to the SARS-CoV-2 virus but also helpful in efficient use
of Radiotherapy Department resources.

While we are going through the repeated waves of the SARS-
CoV-2 virus pandemic, all efforts are being focused on continu-
ation of cancer treatments as best as we can to ensure best patient
outcomes. We should be careful in widely adopting any new inter-
vention strategies in haste. Hypofractionation schedules should be
discussed and offered to the patients as long as they fulfil the
criteria and understand the limitations of the study as well as accel-
erated peer review processes in the face of the pandemic.

There is paucity of published evidence at present as to how
national and international oncology community has adopted the
hypofractionated schedule. Based on current literature search,
our study is the first one to present the acute toxicity with real-life
outcome data of hypofractionation schedules in comparison to the
fast-forward trial which although is reassuringly comparable has
highlighted a very crucial observation of the need to support
patients beyond the two weeks post-completion of radiotherapy.
Later, development of acute skin toxicity (3–4 weeks versus
2weeks) and the incorporation of altered follow-up for toxicity
monitoring for these patients have not only providedmore support
for these patients at the time of the pandemic but also aimed to take
the pressure off the general practitioners. We aim to follow these
patients for long-term survival, local control and late toxicity.
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