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Abstract

Aims: Adjuvant radiotherapy is recommended for most patients with early breast cancer (EBC) receiving breast-conserving surgery and those at moderate/high
risk of recurrence treated by mastectomy. During the first wave of COVID-19 in England and Wales, there was rapid dissemination of randomised controlled
trial-based evidence showing non-inferiority for five-fraction ultra-hypofractionated radiotherapy (HFRT) regimens compared with standard moderate-HFRT,
with guidance recommending the use of five-fraction HFRT for eligible patients. We evaluated the uptake of this recommendation in clinical practice as
part of the National Audit of Breast Cancer in Older Patients (NABCOP).
Materials and methods: Women aged �50 years who underwent surgery for EBC from January 2019 to July 2020 were identified from the Rapid Cancer
Registration Dataset for England and from Wales Cancer Network data. Radiotherapy details were from linked national Radiotherapy Datasets. Multivariate
mixed-effects logistic regression models were used to assess characteristics influential in the use of ultra-HFRT.
Results: Among 35 561 women having surgery for EBC, 71% received postoperative radiotherapy. Receipt of 26 Gy in five fractions (26Gy5F) increased from <1%
in February 2020 to 70% in April 2020. Regional variation in the use of 26Gy5F during April to July 2020 was similar by age, ranging from 49 to 87% among
women aged �70 years. Use of 26Gy5F was characterised by no known nodal involvement, no comorbidities and initial breast-conserving surgery. Of those
patients receiving radiotherapy to the breast/chest wall, 85% had 26Gy5F; 23% had 26Gy5F if radiotherapy included regional nodes. Among 5139 women
receiving postoperative radiotherapy from April to July 2020, nodal involvement, overall stage, type of surgery, time from diagnosis to start of radiotherapy were
independently associated with fractionation choice.
Conclusions: There was a striking increase in the use of 26Gy5F dose fractionation regimens for EBC, among women aged �50 years, within a month of guidance
published at the start of the COVID-19 pandemic in England and Wales.
� 2022 The Authors. Published by Elsevier Ltd on behalf of The Royal College of Radiologists. This is an open access article under the CC BY license (http://
creativecommons.org/licenses/by/4.0/).
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Introduction

Adjuvant postoperative radiotherapy is a well-established
treatment for early breast cancer (EBC). The benefits of its use
include reducing the risk of local recurrence. It also signifi-
cantly decreases death after breast-conserving surgery (BCS)
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and in patients at intermediate/high risk of recurrence after
mastectomy [1,2]. These benefits are balanced against risks
of both short- and long-term adverse effects. In the UK, the
National Institute for Health and Care Excellence (NICE)
recommends that adjuvant treatment decisions should be
based on a balance between the risks and benefits of
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radiotherapy, particularly in patients with comorbidities [3].
Adjuvant radiotherapy is advised for most patients who
receive BCS for invasive breast cancer, apart from where
the risk of local recurrence is determined to be low (defined
as women aged 65 years and older with tumours that
are stage 1, node-negative [T1N0], oestrogen receptor [ER]-
positive, human epidermal growth factor receptor 2
[HER2]-negative and grade 1 to 2 who are planned to receive
5 years of adjuvant endocrine therapy) [4].

Following evidence generated by the UK Stand-
ardisation of Breast Radiotherapy (START) Trial B in 2009,
the standard radiotherapy regimen offered to patients in
the UKwas 40 Gy in 15 fractions (40Gy15F), as it was found
to be non-inferior to a previously commonly used regimen
of 50 Gy in 25 fractions (50Gy25F) [5,6]. The FAST and
FAST-Forward randomised controlled trials both studied
the use of five-fraction regimens, with primary analysis
being based on non-inferiority to standard 25- and 15-
fraction regimens, respectively. Ten-year results from the
FAST trial and 5-year results from the FAST-Forward trial
for EBC have both shown five fractions to be non-inferior
and associated with a low risk of normal tissue effects [7,8].

In March 2020, National Health Service (NHS) organisa-
tions were instructed to reduce any unnecessary patient
hospital attendance and routine NHS activity in order to
support the COVID-19 effort, and (alongside guidance from
NICE on the prioritisation of radiotherapy) the Royal College
of Radiologists (RCR) published guidance on 24 March 2020
recommending radiotherapy delivery in five fractions over
1 week for all suitable patients [9,10].

Amid uncertainty as to whether the results of the FAST
and FAST-Forward trials are applicable to all biological and
clinical subsets of patients, and caution from some that this
new five-fraction regimen may lack comparable long-term
efficacy data, some variation between UK centres in the
use of this new regimen would be expected [11e13]. Pre-
vious publications have reported on this change to using
five-fraction regimens in the UK, but have focused on the
national picture, with limited breakdown by subgroups of
patient age or geographical region [14,15]. As such, there is
limited understanding of the impact of this RCR guidance
within the older population of patients with breast cancer.
The aim of this study was to investigate temporal and
quantitative changes in radiotherapy regimens across En-
gland and Wales, using patient-level routine data to
examine variation in use by patient/tumour characteristics
as well as by geographical region, in women aged 50 years
and over diagnosed with EBC. Additionally, we considered
factors associated with the receipt of 26 Gy in five fractions
(26Gy5F) and include radiotherapy target site.
Materials and Methods

Data

This population-based cohort study was undertaken as
part of the National Audit of Breast Cancer in Older Pa-
tients (NABCOP). Data for this study are based on patient-
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level information collected by the NHS, as part of the care
and support of patients with cancer. The data for England
are collated, maintained and quality assured by the Na-
tional Cancer Registration and Analysis Service (NCRAS),
formerly part of Public Health England and now part of
NHS Digital (NHSD). Patient-level data from the Rapid
Cancer Registration Dataset (RCRD) were provided, linked
to the Hospital Episode Statistics (HES) database, which
captures all NHS hospital admissions, for details of surgical
procedures; and the national Radiotherapy Dataset (RTDS)
for information on radiotherapy. The RCRD represents a
relatively new initiative from NCRAS, where contempora-
neous data on patients with cancer are provided using a
proxy-registration model [16]. Data for Wales are collated,
maintained and quality assured by the Wales Cancer
Network. Cancer registration, patient-level data were
provided, linked to the Patient Episode Database Wales
(PEDW), which captures all NHS hospital admissions, for
details of surgical procedure, and national radiotherapy
data for full information on radiotherapy. The study was
exempt from UK National Research Ethics Committee
approval as it involved secondary analysis of an existing
dataset of pseudonymised data. The NABCOP has approval
for processing healthcare information under Section 251
(reference number: 16/CAG/0079) for all NHS patients
aged 50 years and over diagnosed with breast cancer in
England and Wales.

Study Population

Linked, pseudonymised patient records were provided
for all women aged 50 years and over with a diagnosis of
breast cancer between 1 January 2019 and 31 July 2020,
diagnosed and treated within a NHS trust in England or
local health board in Wales. For this analysis, we identified
all women receiving surgery for EBC (stage 0e3A Interna-
tional Union Against Cancer [UICC] Tumour Node Metas-
tasis [TNM] staging classification, seventh edition) [17].
Primary surgery was defined as either BCS or mastectomy
that occurred within 6 months of the date of diagnosis and
was identified from Office of Population Censuses and
Surveys procedure codes entered within HES/PEDW patient
records (see Supplementary Table S1) [18]. Patients were
allocated to the NHS organisation where they were diag-
nosed. If this information was unavailable, the NHS orga-
nisation of surgery was used.

Adjuvant Radiotherapy

The national radiotherapy data provided the date of
adjuvant radiotherapy and details of the dose. Treatment
with radiotherapy was defined as adjuvant where the first
dose was given following surgery (with or without
chemotherapy). The radiotherapy target site (region) was
provided within pre-defined categories in the English RTDS
data (primary only, primary þ regional nodes, regional
nodes only, metastasis, prophylactic to non-primary site,
anatomically non-specific primary); this was not available
in the Welsh national radiotherapy data. For patients
ation in Radiotherapy Used for Early Breast Cancer at the Start of the
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diagnosed and treated in England, the RTDS includes details
on multiple radiotherapy prescriptions and episodes; this
level of detail was not available in the radiotherapy data
provided for patients diagnosed and treated in Wales. For
patients in England, estimated rates of a radiotherapy boost
were lower than would be expected in this cohort (<5%
compared with around 25% in the FAST-Forward trial
cohort) and so this information is not presented.

Sociodemographic and Clinicopathological Variables

The following factors were considered likely to be asso-
ciated with radiotherapy dosing decisions: age at diagnosis
(years), stage (0, 1, 2, 3A), tumour stage (T1, T2, T3), nodal
involvement (N0/NX, Nþ), ER/HER2 status (positive, nega-
tive), tumour grade (1, 2, 3, X), type of surgery (BCS, mas-
tectomy amongwomenwith N0, small tumours), number of
comorbidities (0, 1, 2þ), patient fitness (fit, mild-moderate
frailty, severe frailty), time from diagnosis to the start of
radiotherapy (<3 months, 3 months, 4 months, 5 months, 6
months and over) and whether the patient was diagnosed
at an organisation that had recruited patients to the FAST or
FAST-Forward trials (no, yes). Additionally, we looked at
whether use of 26Gy5F differed by surgical laterality (left,
right) based on a previous study published in 2016 that
found a difference in adoption of 15e16 fractions according
to laterality [19].

Tumour characteristics were not included in the RCRD
and therefore were only available for patients in Wales.
Consequently, for patients in England, an axillary node
dissection within HES or having stage 3A disease (N stage
contribution defined as having N1/N2 disease) were used as
a proxy for nodal involvement. Unknown nodal involve-
ment was defined as stage 0e2B disease with no recorded
axillary node dissection for women in England. For the
analysis of post-mastectomy radiotherapy, only women
with high-risk breast cancer (defined as Nþ or T3N0) were
included. The high-risk group for England was defined
where women had an axillary node dissection or stage 3A
disease recorded (proxies for nodal involvement) or where
women had stage 2B disease recorded (where T stage and N
stage contributions were T3N0 or N1 disease). Stage was
available for both England and Wales. Models considering
factors of tumour stage, grade, ER/PR/HER2 status were
fitted in the Welsh cohort of patients only.

Social deprivation was measured using the Index of
Multiple Deprivation 2019 rank, which was derived from
the patient’s postcode at diagnosis. The Index of Multiple
Deprivation rank was grouped into quintiles from most
(group 1) to least (group 5) income deprived. Comorbidity
burden was defined using the Royal College of Surgeon’s
Charlson Comorbidity Index [20]. This counts the presence
of specific chronic medical conditions (excluding malig-
nancy), identified using ICD-10 diagnosis codes within pa-
tient HES/PEDW records for a period of 2 years prior to
diagnosis. Patient fitness was defined using the Secondary
Care Administrative Records Frailty index [21]. This de-
scribes frailty in relation to 32 different symptoms, signs,
diseases and disabilities (referred to as deficits), identified
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using ICD-10 diagnosis codes within patient HES/PEDW
records for a period of 2 years prior to diagnosis.

Statistical Analysis

The percentage of women who received radiotherapy,
and of these the percentage who received five-fraction
hypofractionated radiotherapy (HFRT), was calculated for
the overall cohort and within patient subgroups. These
were used to investigate the use of radiotherapy over time
and the change to 26Gy5F in 2020. Patients were grouped
by week or month based on the date of surgery. The sta-
tistical significance of differences between group percent-
ages was assessed using a chi-squared test. Regional
variation was examined graphically using the 10 Govern-
ment Office Regions covering England and Wales.

A multilevel mixed-effects logistic regression model was
developed to evaluate the relationship between receipt of
five-fraction radiotherapy and associated factors, and was
fitted in women who started radiotherapy between April
and July 2020. The model included age at diagnosis, patient
fitness, number of comorbidities, overall stage, nodal
involvement, type of surgery and time since diagnosis. A
model fitted only to Welsh patients examined the rela-
tionship with the same variables (except overall stage) with
the addition of tumour stage, ER/PR/HER2 status and inva-
sive grade. Categories of ‘unknown’ were created where
data items had missing, unintelligible or conflicting
information.

A multilevel model was used to account for the clus-
tering of patients within geographical regions (Cancer Al-
liances for England andWales) [22] due to the relatively low
levels of activity at NHS organisations. Each geographical
region was fitted as a random intercept, which allowed for
the average use of five-fraction radiotherapy to vary be-
tween regions.

All data preparation and statistical analyses were con-
ducted using Stata version 17.0.
Results

Of 38 165 women aged 50 years and over diagnosed with
EBC in England and Wales and receiving surgery between
January 2019 and July 2020, 93% (n ¼ 35 651) had initial
surgery within 6months of diagnosis (of which themajority
received surgery within 3 months of diagnosis) and were
alive for more than 6 months following initial surgery. Full
details of patient selection are shown in Supplementary
Figure S1.

Use of Postoperative Radiotherapy in 2020 Compared with
2019

Among 35 651women receiving surgery for EBC, 71% (n¼
25 207) went on to receive radiotherapy. Comparing women
receiving surgery in January to July 2020 with those
receiving surgery in the samemonths in 2019, fewer women
went on to receive radiotherapy; 68% (n ¼ 7347/10 812) in
ation in Radiotherapy Used for Early Breast Cancer at the Start of the
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Fig 2. Reported radiotherapy regimen among women receiving
postoperative radiotherapy between July 2019 and July 2020.

M.R. Gannon et al. / Clinical Oncology xxx (xxxx) xxx4
2020 compared with 72% (n ¼ 10 333/14 353) in 2019 (P <

0.001). There were also lower rates of radiotherapy in 2020
compared with 2019, which were largely explained by a
reduction in the percentage use of radiotherapy among
women who had surgery between January and March 2020.

The monthly percentage of women receiving post-
operative radiotherapy followed similar patterns across
subgroups according to patient fitness (fit versus any
frailty). Radiotherapy use in 2020 compared with 2019 was
most reduced among older women (Figure 1a: 70e79 years
59% versus 67%; 80þ years 42% versus 51%) and women
having BCS (Figure 1b: 79% versus 85%, P < 0.001). Addi-
tionally, radiotherapy use was lower among women with
stage 0 EBC (44% in 2020 versus 51% in 2019).

Among women receiving postoperative radiotherapy,
the median time between the first surgical resection and
the first radiotherapy fraction was slightly shorter among
women receiving surgery between April and July 2020, at
10.0 weeks compared with 11.0 weeks among those
receiving surgery between April and July 2019
(Supplementary Figure S2a). This pattern was seen among
women receiving postoperative radiotherapy in subgroups
defined according to patient fitness, age, surgical procedure
and stage, as well as among women not having chemo-
therapy (Supplementary Figure S2c).

Among women who had radiotherapy after having sur-
gery between April and July 2020, the time from initial
surgery to starting radiotherapy was typically shorter
among those women receiving the 26Gy5F regimen, with
the median being 9.1 weeks compared with 16.7 weeks
among women starting 40Gy15F (Supplementary
Fig 1. Use of adjuvant radiotherapy over time, among women receiving s
and by (a) age at diagnosis and (b) type of surgery. Note: high-risk defined
women diagnosed in England.
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Figure S2b). Among women not having chemotherapy, the
time from initial surgery to radiotherapy was more com-
parable, with median times of 8.4 weeks for women
receiving 26Gy5F and 9.9 weeks for women receiving
40Gy15F (Supplementary Figure S2d). Of women receiving
26Gy5F, 73% had not had chemotherapy, compared with
39% of women receiving 40Gy15F; this difference was seen
regardless of the month of surgery.

Uptake of Ultra-hypofractionated Regimen (26 Gy in Five
Fractions over 1 Week) (B Head)

Figure 2 shows the change in reported radiotherapy
regimen across July 2019 to July 2020. Where radiotherapy
urgery for early breast cancer from January 2019 to July 2020, overall
as Nþ or T3N0 for women diagnosed in Wales, Nþ or stage 2A/3B for
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started before February 2020, over 90% was given as
40Gy15F; this dropped to 23% when radiotherapy started
between April and July 2020. By contrast, the receipt of
26Gy5F increased from less than 1% of patients starting
radiotherapy in February 2020, to 70% in April 2020.
Notably, within 3 weeks of the RCR publishing the guidance
recommending radiotherapy delivery in five fractions over
1 week for suitable patients (published online 24 March
2020), two-thirds of patients starting radiotherapy received
26Gy5F, increasing to around 80% by the time the FAST-
Forward trial results were published online (28 April 2020).

The change of use to 26Gy5F was initially slower within
the group of women aged 80 years and over (Figure 3a) and
among those with no known nodal involvement or T3 dis-
ease who had a mastectomy (Figure 3b). Use was consis-
tently lower within the group of women who had nodal
involvement (Figure 3c), and among those with stage 3A
breast cancer, characterised by larger tumours or greater
nodal involvement (Figure 3d). The variation across the 10
Government Office Regions in the uptake of 26Gy5F
(Figure 4) was similar for each age group (noting smaller
numbers in the older age group), with percentage use
across April to July 2020 ranging from 62% to 83% among
women aged 50e69 years and from 49% to 87% among
women aged 70 years and over. The lowest rates were seen
within one geographical region, where one NHS organisa-
tion implemented the breast dose and fractionation change
later than other providers, as such use was low in both age
groups.
Fig 3. Reported use of 26 Gy in five fractions (26Gy5F) radiotherapy regim
2019 and July 2020, overall and by (a) age at diagnosis, (b) type of surgery,
axillary node dissection recorded within Hospital Episode Statistics or ha
disease) were used as a proxy for nodal involvement (Nþ); coded as NX ot
N0 small tumours (<T3) being the cohort for whom 26Gy5F would be th
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Among 5139 women receiving postoperative radio-
therapy between April and July 2020, 73% (n ¼ 3746)
received 26Gy5F. Table 1 describes the patient cohort
receiving 26Gy5F. The common characteristics were no
known nodal involvement, no comorbidities, initial BCS and
no chemotherapy. Most women had been diagnosed within
the previous 4 months. Additionally, for the Welsh cohort,
therewere high percentages of use of 26Gy5F among higher
invasive grade, tumour stage 1 disease, PR-positive breast
cancer and ER-positive HER2-negative breast cancer
(Supplementary Table S2). These characteristics were
largely consistent regardless of patient age, although there
were some minor differences in the use of 26Gy5F among
older women in relation to mastectomy, no chemotherapy,
use for stage 2 disease and higher levels of comorbidity/
frailty. Comparable use of 26Gy5F was observed whether
the tumour was on the left (73%) or right (74%). Over two-
thirds (71%) of women receiving postoperative radio-
therapy between April and July 2020 were diagnosed at
NHS organisations that comprised centres participating in
the FAST or FAST-Forward trials and the use of 26Gy5F was
not associated with trial involvement.

The use of 26Gy5F in women receiving radiotherapy
between April and July 2020 was independently associated
with nodal involvement (lower odds for Nþ), overall stage
(increased odds for stage 1), type of surgery (lower odds for
mastectomy) and time from diagnosis (months; <3/3/4/5/
6þ; lower odds as time from diagnosis increased). Adding
hormone status, tumour stage and grade to the model that
en among women receiving postoperative radiotherapy between July
(c) nodal status and (d) stage. Note: for women diagnosed in England,
ving stage 3A disease (N stage contribution defined as having N1/N2
herwise. ‘Mastectomy e N0 & not T3’ ¼ use following mastectomy for
e most appropriate.
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Fig 4. Risk-adjusted percentage of women having 26 Gy in five fractions (26Gy5F) radiotherapy regimen among women receiving postoperative
radiotherapy between April and July 2020, shown by Government Office Region (GOR), for (a) women aged 50e69 years and (b) women aged
70þ years. Note: percentages risk-adjusted for age at diagnosis, Charlson score, overall stage, nodal involvement, primary surgery and time since
diagnosis.
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used data from patients in Wales, these tumour character-
istics were not found to be associated with the use of
26Gy5F.

Comparing radiotherapy starting in England between
April and July 2020 with radiotherapy starting between
April and July 2019, there was little difference in radio-
therapy target site, with 80% (April to July 2020) of radio-
therapy only to the breast or post-mastectomy chest wall
and 13% (April to July 2020) additionally including regional
nodes. However, for radiotherapy given between April and
July 2020 among women having radiotherapy only to the
breast or post-mastectomy chest wall, 85% had 26Gy5F and
15% had 40Gy15F. By contrast, where radiotherapy was
given to the breast plus regional nodes, 23% had 26Gy5F,
whereas 76% had 40Gy15F.

Discussion

This population-based study used routinely collected
patient-level data from England and Wales to examine the
use of radiotherapy in more than 35 000 women aged 50
years and over receiving surgery for EBC across 2019 and
the first 7 months of 2020, together with the initial change
in radiotherapy regimens from 40Gy15F to 26Gy5F among
women starting radiotherapy between April and July 2020.
We found a lower percentage of women with EBC received
radiotherapy following surgery between January and July
2020 (68%) compared with January and July 2019 (72%),
with a larger difference among older women (aged 70þ
years) and those women having initial BCS. The adoption
of the 26Gy5F dose fractionation regimen was seen to
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occur rapidly in response to national guidance related to
the COVID-19 pandemic, with two-thirds of those patients
having radiotherapy commencing the 26Gy5F regimen
within just 3 weeks of published RCR guidance. Although
this study looked only at women aged 50 years and over,
given the age inclusion for the NABCOP, the characteristics
of the patient cohort commencing 26Gy5F were for the
most part in line with the characteristics of the patients
enrolled in the FAST-Forward trial, which showed non-
inferiority of the five-fraction regimen. Specifically, use of
26Gy5F radiotherapy was predominantly in patients with
no recorded nodal involvement (81e89% compared with
81% in the trial) and those having BCS (87e92% compared
with 94% in the trial). However, 23% of patients who
received radiotherapy to the breast and regional nodes
were treated with 26Gy5F, despite this regimen primarily
being recommended in node-negative patients and nodal
radiotherapy not being permitted within the main FAST-
Forward study [10]. Negative/unknown nodal status,
stage, type of surgery and time from diagnosis were all
found to be associated with the use of 26Gy5F among
women starting radiotherapy between April and July 2020.
Within this cohort of women aged 50 years and over, less
than 0.5% were reported to have received 27Gy5F or
28e30Gy5F.

The findings in this study are in agreement with similar
research in a UK setting, which has shown rapid adoption in
the use of five-fraction radiotherapy regimens. The B-MaP-C
study, conducted in 64 UK centres, described changes in
breast cancer management during the initial phase of the
COVID-19 pandemic, and found that 72% (n ¼ 46/64) were
ation in Radiotherapy Used for Early Breast Cancer at the Start of the
n in England and Wales, Clinical Oncology, https://doi.org/10.1016/



Table 1
Cohort characteristics among women receiving 26 Gy in five fractions (26Gy5F) between April and July 2020, by country and age at
diagnosis

Wales England

All
n ¼ 213

50e59 years
n ¼ 86

60e69 years
n ¼ 84

70þ years
n ¼ 43

All
n ¼ 3533

50e59 years
n ¼ 1441

60e69 years
n ¼ 1315

70þ years
n ¼ 777

Charlson Comorbidity Index
Reported 98% 99% 98% 98% 99% 99% 100% 100%
0 93% 96% 94% 86% 90% 93% 90% 86%
1 6% 2% 6% 14% 8% 6% 9% 10%
2þ 0% 1% 0% 0% 2% 1% 2% 4%
SCARF Index
Reported 98% 99% 98% 98% 99% 99% 100% 100%
Fit 87% 92% 88% 76% 83% 89% 82% 75%
Mild-moderate 13% 8% 12% 24% 15% 11% 17% 22%
Severe 0% 0% 0% 0% 2% 1% 1% 4%
Stage
Stage 0 5% 5% 7% 2% 10% 13% 9% 8%
Stage 1 53% 52% 56% 47% 52% 54% 55% 42%
Stage 2 40% 43% 36% 44% 37% 32% 35% 47%
Stage 3A 2% 0% 1% 7% 2% 1% 1% 3%
Nodal involvement*
N0 81% 83% 82% 77% - - - -
Nþ 19% 17% 18% 23% 11% 10% 10% 14%
NX 0% 0% 0% 0% 89% 90% 90% 86%
Surgery type
Breast-conserving surgery 92% 92% 93% 88% 87% 88% 90% 82%
Mastectomy 9% 8% 7% 12% 8% 7% 7% 14%
Missing 0% 0% 0% 0% 4% 5% 4% 4%
Chemotherapy
Neoadjuvant chemotherapy 9% 8% 8% 9% 3% 4% 4% 2%
Adjuvant chemotherapy 22% 24% 20% 21% 22% 24% 23% 17%
No chemotherapy 70% 67% 71% 70% 74% 72% 73% 81%
Radiotherapy target site
Primary - - - - 93% 94% 94% 92%
Primary þ regional nodes - - - - 4% 4% 4% 7%
Other/unknown - - - - 2% 3% 2% 2%
Time from diagnosis to radiotherapy
<3 months 24% 24% 21% 26% 24% 25% 22% 24%
3 months 32% 30% 36% 30% 30% 30% 30% 29%
4 months 15% 15% 17% 9% 15% 14% 15% 18%
5 months 9% 6% 10% 14% 8% 7% 8% 11%
6 months and over 21% 24% 17% 21% 24% 25% 25% 18%

SCARF, Secondary Care Administrative Records Frailty.
* For women diagnosed in England, axillary node dissection recorded within Hospital Episode Statistics or having stage 3A disease (N

stage contribution defined as having N1/N2 disease) were used as a proxy for nodal involvement (Nþ); coded as NX otherwise.
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offered five-fraction radiotherapy [14]. A population-based
study using RTDS data for patients treated in England
examined changes in radiotherapy during the first peak in
the COVID-19 pandemic (up to 28 June 2020) and reported a
reduction in the number of attendances for breast cancer
radiotherapy in 2020, compared with 2019, whilst the use
of five-fraction regimens increased to 60.6% in April 2020.
They also showed a change in fractionation pattern, with
the striking crossover from 15 fractions to five fractions,
similar to that demonstrated in this study (Figure 2) [15]. A
letter on the impact of COVID-19 on radiotherapy demand
in South-East Wales reported that, among patients treated
in the first 3 weeks following the first lockdown, 48%
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received 26Gy5F [23]. Similarly, the Guys Cancer Centre in
London reported that among patients having radiotherapy
for EBC between 1 March and 7 May 2020, and deemed
suitable for ultra-HFRT, 53% (n ¼ 64) received the FAST-
Forward regimen [24]. Among studies with a wider coun-
try setting, or from single centres outside of the UK, re-
ported use of ultra-HFRT was variable. A survey of 377
breast units from 41 countries (including around 14 from
the UK) in April 2020 aiming to ‘provide a real time inter-
national snapshot of modifications of breast cancer man-
agement during the COVID-19 pandemic’ found that only 28
respondents (7%) said radiotherapy was modified to be
given in five fractions. However, no breakdown was given
ation in Radiotherapy Used for Early Breast Cancer at the Start of the
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by country [25]. A national survey of radiation oncology
departments in Switzerland in April 2020 reported that
only one of 22 responding units said they used ultra-HFRT
for breast cancer [26]. A survey of 176 radiation oncology
department directors in Italy in April 2020 reported that
73.6% of centres promoted the use of HFRT regimens,
although this was not specific to breast cancer and it was
not clear whether this was moderate or ultra-HFRT. An
Italian single-centre study using prospective data collected
in May and June 2020 reported that 56.8% of patients with
breast cancer received five-fraction radiotherapy regimens
[27,28]. A survey with responses from 45 Senology Inter-
national Society members across 24 countries (0 in the UK)
in June and July 2020 reported that 29% of participants re-
ported that radiotherapy protocols were modified to reduce
hospital stays (using HFRT), although it was not clear
whether this was to moderate or ultra-HFRT [29]. Results
from studies in the USA have also reported variable uptake
of ultra-HRFT [30,31].

The present study had a number of strengths. It used a
large, population-based sample including women diag-
nosed prior to and through the beginning of the COVID-19
pandemic in NHS organisations across Wales and England.
The data also included details on radiotherapy use including
attendances, dose and radiotherapy region (the latter being
for England only).

However, the study also had some limitations. First,
data on tumour characteristics were limited within the
RCRD for England, and in particular there was no record of
nodal status. The record of axillary nodal dissection or
stage 3A disease was used to infer nodal involvement and
this probably underestimated the percentage of the En-
glish cohort who had node-positive EBC as well as mis-
classified a small percentage of women as having node-
positive EBC. Although these data items were available
for Wales, the smaller numbers of patients diagnosed and
treated means the results from the analysis of Welsh data
is less precise and limits the inferences from the data.
Second, the case-ascertainment for the RCRD may be
incomplete for some NHS trusts. Although this might
produce lower absolute rates of radiotherapy use, there is
no a priori reason to believe case-ascertainment would
differ by patient or tumour characteristics or by radio-
therapy regimen. Another limitation is that details on a
radiotherapy boost were limited to England. The use of a
boost may have been affected by the COVID-19 pandemic
as the RCR guidance published at the start of the pandemic
recommended ‘Boost RT should be omitted to reduce
fractions and/or complexity in the vast majority of patients
unless they are 40 years old and under, or over 40 years
with significant risk factors for local relapse’. Information
on the risk factors for recurrence were not available in the
data used for this analysis and so it was not possible for
this study to make any comment onwhether the pandemic
influenced the use of tumour site boost. Although the
study described the use of chemotherapy in the cohort of
patients prescribed 26Gy5F, we did not look at the use of
other systemic anti-cancer therapies, such as endocrine
therapy, largely as these are not well reported within the
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routine data available. However, use of chemotherapy is
probably correlated with the time from diagnosis to
radiotherapy, and may explain in part the association be-
tween the time from diagnosis and use of 26Gy5F. Finally,
the study cohort included women diagnosed with stage
0 breast cancer (or ductal carcinoma in situ), a patient
group not included in the FAST-Forward trial. However, at a
meeting in October 2020 where the UK breast cancer
radiotherapy community voted for five-fraction radio-
therapy to be the new national standard for breast radio-
therapy, the consensus was that patients with ductal
carcinoma in situ could still be offered 26Gy5F for whole-
breast radiotherapy [32,33].
Conclusions

The findings of this study show the rapid adoption of the
recent randomised controlled trial evidence-based change
in traditional adjuvant radiotherapy regimens among
women aged 50 years and over diagnosed with EBC across
both England and Wales. Seven in 10 women who had
radiotherapy in April 2020 received the 26Gy5F ultra-HFRT
regimen, just a month after the publication of the RCR
guidance recommending the ultra-HFRT regimen. The rapid
introduction of the new protocols supported by publication
of RCR guidance reflects a striking COVID-19 pandemic-
related national health delivery need for alignment of
maximum efficiency of radiotherapy resources and mini-
misation of patient hospital visits coinciding with the
publication of trials showing equivalence from less resource
demanding treatment schedules. Further work will be
needed to establish whether this change is sustained when
the pandemic wanes and longer-term data of the efficacy
and toxicity of ultra-HFRT dose regimens become available.
Outputs from the COVID-19 radiotherapy initiative should
provide more comprehensive findings on the full impact of
changes in radiotherapy on subsequent patient outcomes
[34]. Additionally, it would be valuable to examine the
considerable financial impact of a move to five-fraction over
a week regimens, as has been noted in several publications
[14,35,36].
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