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Abstract
Purpose of Review  The coronavirus disease 19 (COVID-19) pandemic has caused disruption in healthcare throughout the 
world. The limitations placed on hospital resources and the need to limit potential exposure to SARS-CoV-2 for both patients 
and healthcare staff have affected oncologic care for patients with breast cancer (BC), including radiation therapy (RT). 
This review highlights published guidelines regarding the provision of radiotherapy for BC patients and their adoption by 
radiation oncology centers.
Recent Findings  Multiple international and national consortiums plus select institutions have published formal recommenda-
tions regarding radiation therapy for BC during the COVID-19 pandemic. They embody the principles of limiting in-person 
visits, proper triage, and the judicious use of delay, abbreviation, or omission of RT as appropriate.
Summary  Since the start of the pandemic, multiple publications have provided guidance regarding RT for BC during this 
challenging time. The pandemic has led to increased use of telemedicine and abbreviated radiation therapy courses in the 
setting of BC, which are likely to persist. Future research is needed to establish the effect of these changes on oncologic 
outcomes.
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Introduction

The ongoing pandemic of coronavirus disease 19 (COVID-
19), the disease caused by severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2), continues to cause disrup-
tion in local and national economies, travel, healthcare, and 
day-to-day life across the globe. COVID-19 was initially 
declared a Public Health Emergency of International Con-
cern in January 2020. Since that time, cases of COVID-19 
have proliferated around the globe. One year later, there have 
been over 93 million cases of COVID-19 with over 2 mil-
lion deaths worldwide, including over 23 million cases and 
389,084 deaths in the USA [1].

The COVID-19 pandemic has impacted the delivery of 
standard treatment to patients with breast cancer (BC) in the 
USA and throughout the world, including radiation therapy 
(RT). During periods of high community spread, limited hos-
pital resources and staffing are often allocated to meet the 
emergent needs of the high volume of COVID-19 patients, 
with the potential to lead to limitations on radiation oncol-
ogy (RO) services. For example, the American Society for 
Radiation Oncology (ASTRO) conducted a national RO physi-
cian survey in April 2020 with results indicating that a large 
percentage of RO practices were experiencing a shortage of 
personal protective equipment (69%), medical hand sani-
tizer (43%), and nasopharyngeal swabs (26%) [2]. A similar 
report by the European Society for Radiotherapy and Oncol-
ogy (ESTRO) conducted in May 2020 reported that 57% of 
surveyed RO practices experienced a reduction in staff due 
to family care responsibilities related to COVID-19 (29%), 
staff illness (26%), and staff transfer to other clinical areas 
(13%). Only 11% of practices reported that reduction in staff 
was due to decrease in patient volumes, indicating that these 
staff reductions may cause strain on the RO practices [3].
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The need to limit potential exposure of patients as well as 
healthcare workers and staff during periods of high preva-
lence of COVID-19 supports decreasing the number of 
patients under treatment and the number of in-person visits. 
At this time, there are limited and conflicting data regard-
ing increased risk of death or severe infection of COVID-19 
for patients with cancer or recent anti-cancer treatment [4, 
5, 6]. Nonetheless measures to decrease potential exposure 
of patients and healthcare providers and staff are crucial. A 
positive test and/or symptoms may have a range of conse-
quences including disruption of anti-cancer treatment, hos-
pitalization, and/or death.

Recommendations regarding adjustments in the provision 
of RT for BC patients during the COVID-19 pandemic have 
been published by international and national consortiums as 
well as select institutions. Published guidelines provide cri-
teria to assist in performing proper triage to determine which 
patients can have their RT course delayed and/or abbreviated 
without significantly compromising oncologic outcomes. 
One of the most comprehensive and often cited recom-
mendations regarding BC patient prioritization in the USA 
was published by the COVID-19 Pandemic Breast Cancer 
Consortium. Members represent the American Society of 
Breast Surgeons (ASBrS), the National Accreditation Pro-
gram for Breast Centers (NAPBC), the National Comprehen-
sive Cancer Network (NCCN), the Commission on Cancer 
(CoC), and American College of Radiology (ACR) [7••]. In 
Canada, Ontario Health has published the frequently refer-
enced “Pandemic Planning Clinical Guideline for Patients 
with Cancer” [8••]. There have been several published inter-
national endeavors including “International Guidelines on 
Radiation Therapy for Breast Cancer During the COVID-19 
Pandemic” by Coles et al. with contributors from five conti-
nents [9•], RO guidelines published by the European Society 
for Medical Oncology (ESMO) [10•], and recommendations 
created on behalf of the editorial board of The Breast [11••]. 
Several institutions including Johns Hopkins University, 
Memorial Sloan Kettering Cancer Center, and Yale School 
of Medicine have shared their respective approaches to RO 
treatment during the pandemic [12, 13, 14].

This review explores the effects of the pandemic on radi-
ation departmental operations as well as patient selection 
and treatment. Key published guidelines are highlighted to 
help RO practices provide responsible BC treatment that 
decreases the risk of exposure to COVID-19 while providing 
effective oncologic care.

Basic Safety Guidelines/Telemedicine

In order to limit the spread of SARS-CoV-2, multiple pub-
lished guidelines recommend that all patients plus health-
care workers and staff wear masks. This has now become 

standard practice at almost all institutions [3, 15]. Screening 
for symptoms of COVID-19 and recent travel to a high-risk 
area for patients with an in-person appointment either on 
the phone, at the door, or both is encouraged. Temperature 
screening for patients should be performed upon entry. 
Visitors and accompanying caregivers/family should not be 
allowed. Patients with symptoms or possible exposure to 
SARS-CoV-2 must be tested [11••].

Multiple published guidelines recommend decreasing 
the number of patients to be seen in-person to limit the 
risk of spread of COVID-19 among patients and healthcare 
workers. The use of telemedicine is strongly encouraged in 
non-urgent situations and when physical examination is not 
paramount.

Risk Stratification of Patients/Triage

A common theme among the published guidelines related 
to BC care during the COVID-19 pandemic is risk stratifi-
cation for proper triage of BC patients presenting for RO 
consultation and care. The Pandemic Planning Guideline for 
Patients with Cancer published by Ontario Health provides 
the basis for a 3-tiered system of Priority A (patients who 
are unstable, patients whose condition is intolerable without 
alternative available treatment or immediately life-threaten-
ing, rapidly progressing potentially curable tumors, patients 
already on treatment), Priority B (non-Priority A patients 
whose treatment can be deferred for a defined period of time 
without undue risk), and Priority C (patients that can be 
delayed until the pandemic is over) [8••]. The most detailed 
breakdown related to triage for BC radiation is provided by 
the COVID-19 Pandemic Breast Cancer Consortium, which 
following the concept of priority levels A, B, and C [7••]. 
This prioritization schema is detailed in Table 1.

All guidelines stress the importance of approaching each 
patient’s case on the individual level looking at the clinical 
situation, patient age and comorbidities, the current state of 
the pandemic on a local level, and the risk of mortality from 
COVID-19 as compared to the risk of delay of treatment. 
Several published guidelines stress the importance of contin-
uing multidisciplinary tumor board in a web-based format to 
allow for discussion regarding proper triage and care of BC 
patients during the pandemic [10•, 11••]. In addition, the 
patient should be informed regarding the proposed treatment 
course as well as risks and benefits. The patient’s preferences 
should be accounted for in treatment decision-making.

At our institution, our weekly breast multidisciplinary 
tumor board has been available via remote access for at 
least 7 years; however, prior to the COVID-19 pandemic, 
the vast majority of participants attended in-person. Starting 
in March 2020, the tumor board format was transitioned to 
100% virtual. A survey regarding the experience was sent 
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out to all tumor board attendees in September 2020. Fifty-
seven percent of respondents were “very satisfied”, 38% 
were “somewhat satisfied”, and 5% were “somewhat dis-
satisfied” with attending the tumor board in virtual format. 
Fifty-seven percent of respondents stated that they were 
“very likely”, and 19% were “likely” to continue to attend 
tumor board virtually after the resumption of in-person 
meetings. Convenience was cited as a major factor. In addi-
tion, there has been an increase in attendance. For example, 
in September through November 2019, the mean number 
of weekly attendees at the breast multidisciplinary tumor 
board was 29.8, and the median number was 28.5. In Sep-
tember through November 2020, the mean number of weekly 
attendees increased to 48.2, and the median number was 48.

Omission of Radiation Therapy

All of the published guidelines reviewed recommend con-
sideration of omission of RT for elderly BC patients in the 
post-operative setting who meet certain criteria, typically 
age > 65 or 70, tumor ≤ 2 or 3 cm excised with negative mar-
gins, ER + , Her2- and lymph node negative and for whom 
endocrine therapy is planned.

For patients with invasive BC, based on the results of 
CALGB 9343 at 12.6 years of median follow-up, omis-
sion of post-lumpectomy RT for BC patients with estrogen 
receptor positive tumors < 2 cm in size excised with negative 
margins (defined as no tumor on ink) and negative lymph 
nodes (clinically and/or pathologically) who take Tamoxifen 
has been shown to have no effect on breast cancer-specific 
survival, overall survival, and time to distant metastasis. 
There was a statistically significant increase in freedom from 
local–regional recurrence with RT (90 to 98%); however, 

the lack of overall survival, breast cancer-specific survival, 
and distant metastasis-free survival with the inclusion of 
radiotherapy support its omission in this population [16].

At the time of publication of the reviewed guidelines, 
only the 5-year results of the PRIME II trial were avail-
able. This randomized trial included women aged ≥ 65 years 
with hormone receptor-positive breast cancers up to 3 cm 
status-post-lumpectomy with negative margins (≥ 1 mm) 
and pathologically lymph node negative who were receiv-
ing endocrine therapy. Grade 3 tumor histology or lympho-
vascular invasion was permitted but not both. Patients were 
randomized to whole breast RT or observation. At median 
follow-up of 5 years, the rate of local recurrence was 1% 
in the RT arm and 4% in the no-RT arm. There was no dif-
ference in overall survival, regional recurrence, and rate of 
distant metastasis. Only 3% of patients in the study had a 
grade 3 tumor which limits the applicability of these results 
to that group of patients [17].

Of note, the 10-year results of the PRIME II study 
were recently reported at the San Antonio Breast Cancer 
Symposium in December 2020. The rates of local recur-
rence in patients who did not receive RT were significantly 
increased compared to the RT arm (9.8% vs 0.9%). There 
was also a significant increase in regional recurrence when 
radiotherapy was withheld (2.3% vs 0.5%). There was no 
significant difference found in breast cancer-specific sur-
vival, overall survival, and rate of distant metastasis. Most 
deaths were due to causes other than breast cancer. This 
provides additional support for withholding radiotherapy for 
patients > 65 years of age who meet this criteria, especially 
during a time of scarce resources and the need to limit expo-
sure to others [18].

Another group of patients for whom omission of RT 
can be considered is those with hormone receptor positive 

Table 1   Priority categories for 
radiation oncology for patients 
with BC during the COVID-19 
pandemic per the COVID-
19 Pandemic Breast Cancer 
Consortium [7••]

BC breast cancer, LN lymph node, TNBC triple negative breast cancer, HER2 human epidermal growth fac-
tor receptor 2, ER estrogen receptor, DCIS ductal carcinoma in situ

Priority level Patient description

A ·Bleeding/painful/symptomatic local, regional or metastatic disease
·Progression of disease during neoadjuvant chemotherapy

B1 ·Inflammatory BC after mastectomy
·LN + TNBC or HER2 + disease following mastectomy
·4 or more positive lymph nodes
·Residual and LN + disease following neoadjuvant chemotherapy

B2 ·1–3 positive lymph nodes following mastectomy
·TNBC or HER2 + , LN- s/p BCS
·Positive margin for invasive cancer s/p BCS with no alternative option (TNBC 

takes priority)
B3 ·Positive margin s/p BCS for invasive cancer with alternative therapy options

·Young age (≤ 40 yrs) s/p BCS, LN- with ≥ 1 high feature (LVI + , PNI +)
·ER- DCIS with positive margin

C ·All other DCIS
· > 65 yrs, early stage, LN-, ER + /HER2- s/p BCS and taking endocrine therapy
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ductal carcinoma in situ (DCIS). Appropriate patients with 
DCIS who can forgo RT are those with mammographically 
detected lesions < 2.5 cm, low or intermediate grade, and 
excised with negative margins ≥ 2 mm and over 40 years of 
age [13].

Delay of Radiation Therapy

For patients who do not fit the criteria for urgent RT, delay 
allows departments to minimize the number of patients 
being treated during periods of greater demand on hospital 
resources and high community spread. Delay of a deter-
mined amount of time, often 6–12 weeks, should be utilized 
for patients whose oncologic outcomes will not be adversely 
affected. Most patients fall into this group. This is a diverse 
group of patients who must be properly triaged to determine 
what constitutes an acceptable delay while balancing the risk 
of infection versus the risks of postponement of treatment. 
Each case must be considered on an individual basis.

It is logical that higher risk patients should have a shorter 
delay than patients with a lower risk BC. There are con-
cerns regarding a potential increased risk of recurrence with 
delay of radiation therapy [19]. The risk stratification recom-
mendations published by the COVID-19 Pandemic Breast 
Cancer Consortium as outlined in Table 1 provides a basis 
when determining what would constitute an acceptable delay 
that balances the risk of infection and oncologic outcome. 
For patients with hormone receptor positive BC, endocrine 
therapy should be started during the waiting period for RT. 
For most priority B patients, delay from 6 to 12 weeks is 
acceptable depending on risk factors. The acceptable time 
period for delay can range from as short as < 6–8 weeks for 
higher risk patients (i.e., inflammatory BC post-mastectomy) 
up to 16–20 weeks for patients with early stage cancer s/p 
lumpectomy with negative margins (preferably ≥ 2 mm), 
lymph node negative, hormone receptor positive patients 
who take endocrine therapy, and > 50 years of age [20, 
21, 22]. Nonetheless, regardless of priority and risk factors, 

delay should be minimized taking into account available 
hospital resources and local prevalence of COVID-19.

Abbreviated Radiation Treatment Courses

During the pandemic, when resources are tight and the risk 
of exposure to SAR-CoV-2 is elevated, the use of abbre-
viated RT courses is encouraged. Available techniques are 
moderate hypofractionation, ultra-hypofractionation, omis-
sion of boost, simultaneous integrated boost (SIB), and 
accelerated partial breast irradiation (APBI).

The use of moderate hypofractionation for whole breast 
RT following lumpectomy without inclusion of regional 
lymph nodes has been well-studied and was already con-
sidered standard of care in many countries including the 
USA prior to the COVID-19 pandemic [11••, 23]. Standard 
moderate hypofractionation courses for whole breast RT are 
40 Gy in 15 fractions [24] and 42.5 Gy in 16 fractions [25]. 
If boost is utilized, 10 Gy in 4 fractions is prescribed in lieu 
of the traditional 5 or 8 fraction boost. An additional frac-
tion of 2.5 Gy can be considered in the setting of high-risk 
factors such as young age and/or a close or positive margin 
[23].

At the onset of the pandemic, moderate hypofractionation 
regimens had not been widely adopted in the USA in the 
setting of PMRT. The data regarding use of moderate hypo-
fractionation in the setting of regional nodal RT and post-
mastectomy RT is less robust [26–28]. There is a growing 
body of maturing and accruing prospective and randomized 
trials examining use of moderate hypofractionation in PMRT 
with and without reconstruction which suggests that there 
is confidence in equivalence in clinical outcomes, as shown 
in Table 2. Based on available data, early adoption of these 
regimens is reasonable during a crisis of limited resources 
and risk of exposure to SARS-CoV-2. Caution is advised for 
patients < 45 years of age, triple negative cancers, extensive 
nodal involvement, and residual disease after pre-operative 
chemotherapy [12]. Based on physician judgment, these 
patients may be better served by conventional fractionation.

Table 2   Moderate 
hypofractionation and ultra-
hypofractionation RT regimens 
for the treatment of BC

RT radiation therapy, BC breast cancer, IMRT intensity-modulated radiation therapy, RN regional nodes

RT type Fractionation schemes Relevant publications/trials

Whole breast ·2.67 Gy × 15, daily
·2.66 Gy × 16, daily
·5.7 Gy × 5, once weekly
·5.2 Gy × 5, daily

UK START B [24]
Whelan et al. Canadian [25]
FAST [29]
FAST-Forward [30]

Partial breast ·6 Gy × 5, every other day (IMRT) APBI-IMRT-Florence Trial [31]
Post-mastectomy ·2.9 Gy × 15 CW; 2.5 Gy × 14 RN, daily

·2.66 Gy × 16, daily
·2.67 Gy × 15 CW; 2.67 Gy × 14 RN, daily

Wang et al. Chinese phase III [28]
NCT03414970
NCT03422003 (FABREC)

Boost ·2.5 Gy × 4, daily ASTRO guidelines [23]
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Ultra-hypofractionation including the FAST regimen 
(28.5 Gy in 5 fractions delivered once-weekly) and the 
FAST Forward (26 Gy in 5 fractions over 1 week) may also 
be used for patients with early stage BC (T1-2, N0) status-
post-lumpectomy who do not require nodal treatment or a 
boost. Evidence to support these regimens has strengthened 
since the initial publication of the reference guidelines. Ten-
year results from FAST, a phase III trial showing equivalent 
outcomes in regard to local recurrence and normal tissue 
effects for the FAST regimen (28.5 Gy in 5 fractions once 
weekly), were recently published [29]. Our institution has 
offered FAST to appropriate candidates since publication 
of the full manuscript detailing the 10-year results. The 
5-year results of the phase III FAST Forward trial were also 
recently published showing non-inferiority of 26 Gy in 5 
fractions delivered over 1 week compared to 40 Gy in 15 
fractions in regard to local control and normal tissue effects 
[30]. Due to the shorter term follow-up, this regimen should 
be adopted with caution; however, during the unique con-
ditions of a global pandemic, the use of this regimen for 
appropriate patients who are aware of the risks and benefits 
is reasonable. Table 2 outlines published hypofractionation 
regimens to be considered for use and supporting data.

Published guidelines recommend judicious omission of 
tumor boost during the pandemic. Boost should be reserved 
for patients of higher risk of local relapse. Examples of 
high-risk factors include age ≤ 40–50, residual disease after 
neoadjuvant chemotherapy, high-grade tumor, and positive 
margin. SIB can be considered; however, phase III data 
regarding its use are not yet available [32].

The thoughtful application of APBI for appropriate cases 
is also advocated in several published reports. Brachytherapy 
is discouraged because it adds additional strain on hospi-
tal resources and entails longer and more involved hospital 
visits [10•, 13]. Conventional external beam APBI is deliv-
ered in 38.5 Gy in 10 fractions BID. To further limit visits 
to the department, 30 Gy delivered in 5 fractions delivered 
every other day using intensity-modulated radiation ther-
apy (IMRT) is an option for departments with the necessary 
expertise [31]. APBI should be limited to patients who fit 
ASTRO’s suitable classification. APBI may be considered 
for patients in the cautionary group especially during more 
active periods of the pandemic [33].

Interruptions in Radiation Treatment

Interruption of anti-cancer treatment including radiation 
therapy is recommended for patients who test positive for 
COVID-19 until they are medically cleared and transmis-
sion-based precautions can be discontinued [34]. This is 
for the protection of both the patient and staff. The Center 
for Disease Control provides detailed guidelines providing 

when discontinuation of transmission-based precautions can 
occur. The use a symptom-based strategy is preferred, with 
isolation periods of minimum of 10 to 20 days since onset of 
symptoms based on initial severity of disease and immuno-
compromised state of the patient, at least 24 h since last fever 
without use of fever-reduction medication, and improvement 
of symptoms [35]. Of note, a recent meta-analysis indicates 
that RT is not associated with an increased risk of severe 
disease or death from COVID-19 [36]; however, caution is 
advised as data remain limited. In limited cases for patients 
considered Priority A when interruption in treatment may 
be life threatening or have a significant deleterious effect on 
oncologic outcome, continuing to treat can be considered 
on a case-by-case basis. These patients should be treated at 
the end of the day after all patients and non-essential staff 
have left. Treating staff must wear full personal protective 
equipment.

In September 2017, Puerto Rico was devastated by Hur-
ricane Maria which caused catastrophic damage leaving 
100% of the island without power in its aftermath. This led 
to interruption in RT for essentially every patient undergo-
ing radiation on the island. ASTRO assembled a panel of 
experts in various cancer types, including breast, to provide 
recommendations regarding how to manage unexpected 
interruptions in radiotherapy [37•]. These recommenda-
tions were published in Practical Radiation Oncology and 
formed the basis for guidance regarding the use of altered 
fractionation to compensate for a 2–3-week interruption in 
treatment. Similar compensatory fractionation schemes were 
included in the guidelines disseminated by the COVID-19 
Pandemic Breast Cancer Consortium, Johns Hopkins, and 
Yale [7••, 12, 14]. The recommendations are summarized 
in Table 3. At our institution, at this time since the onset of 
the pandemic in March 2020, there have been 12 patients 
who experienced delay, only one of whom had a diagnosis 
of breast cancer.

Adoption of Recommendations

There are multiple published reports indicating that RO 
departments adopted the recommended strategies of tel-
emedicine as well as delay, omission, and/or abbreviation 
of RT designed to limit the number of departmental visits 
and treatments thereby decreasing potential SARS-CoV-2 
exposure of patients and staff and placing less pressure on 
hospital resources.

ASTRO surveyed RO practices in the USA from April 
16 to April 30, 2020. Practices reported that their treat-
ment volume was at 68% of typical on average. Ninety-two 
percent reported strategically delaying lower risk patients. 
Ninety-nine percent required staff to wear masks, and 98% 
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were screening patients prior to entry. Ninety percent of 
practices reported limiting visitors. Eighty-nine percent 
were offering telemedicine for patient consultations [2, 
15].

Belkacemi et al. reported upon their single institutional 
experience in Paris during the initial wave of the COVID-19 
pandemic. Telemedicine was vigorously instituted including 
for weekly on treatment visits. After March 13, 2020, 50 
patients who had undergone CT simulation including 6 who 
were already on treatment were identified at chart rounds as 
eligible for delay or shortening of their treatment course. 
Sixty-four percent of the identified cases were BC patients. 
Among the 50 cases identified, 22 had delay of treatment. 
Thirty-nine percent of those with delay in treatment were BC 
patients of whom the majority received endocrine therapy 
during the waiting period. Twenty one out of the 50 patients 
were BC patients who received a hypofractionated course. 
From March 15 to May 31, 2020, the expected number of 
fractions delivered would have been 1383; however, with 
delay of treatment and the use of hypofractionation for 
appropriate BC and other patients, the number of actual frac-
tions delivered was decreased to 683, a 50% reduction [38].

A national survey of RO practice patterns in Switzerland 
during the COVID-19 pandemic was conducted by Achard 
et al. in April 2020. Telemedicine was rapidly instituted at 
all centers. Results were mixed regarding implementation 
of the recommended strategies to omit, delay, and abbrevi-
ate radiation courses. For example, 50% of centers reported 
omitting RT boost in lower risk patients. Only 9% of centers 
omitted RT in patients ≥ 65 years of age with ER + invasive 
tumor measuring < 3 cm with clear margins, grades 1–2, and 
lymph node negative who planned to take endocrine therapy. 
Fifty percent of RO centers reported the use of endocrine 
therapy to delay start of RT in ER + early stage BC or DCIS. 
It is notable that there was an 18% increase in the percentage 
of centers providing moderate hypofractionation (i.e., 15 or 
16 fraction regimen) compared to prior to the pandemic, 
with an increase from 64 to 82%. Only 1 center, representing 

5% of respondents, reported using ultra-hypofractionation 
with the FAST or FAST Forward regimen [39].

A similar survey was conducted by the European Breast 
Cancer Research Association of Surgical Trialists (EUR-
BREAST) in April 2020 with responses mostly from public 
or university-affiliated hospitals treating over 300 cases per 
year from 41 countries with most being located in Europe. 
51.9% of responding institutions reported that they made no 
changes in RT offered for BC patients. RT was postponed for 
low-risk patients at 22.6% of represented facilities. 15.9% of 
respondents reported implementing moderate hypofractiona-
tion, and 7.4% reported implementing ultra-hypofractionated 
regimens [40].

Other departments report more aggressive adoption of 
ultra-hypofractionation. For example, in a letter published 
in December 2020, Guy’s Cancer Centre in London reported 
that they began to offer the Fast Forward regimen to suitable 
patients due to the pandemic starting in March 2020. From 
March 1 through May 7, 2020, there were 121 patients with 
early stage BC deemed suitable for ultra-hypofractionated 
treatment, which is a decrease in patient volume by 19% 
from the year prior reflecting the omission of RT. During 
this time period, 53% of patients received the FAST Forward 
regimen, 46% received moderate hypofractionation (40 Gy 
in 15 fractions), and only 1 patient received 50 Gy in 25 frac-
tions. Note that all cases of in situ cancer received moderate 
fractionation [41].

A group of 20 expert panelists reviewed 54 publications 
including 233 recommended adaptations in dose fractiona-
tion during the COVID-19 pandemic and compared the 
quality of evidence supporting established dose fractiona-
tion schemes commonly employed in the pre-COVID era 
as compared to the shortened courses recommended for 
the in-COVID era. The panel found that for curative-intent 
fractionation schedules, pre-COVID fractionation courses 
were more likely to be supported by high-quality evidence 
(51.4%) as opposed to expert opinion (4.8%). Recommended 
in-COVID hypofractionation schedules demonstrated the 
reverse, with 5.6% supported by high-quality evidence and 

Table 3   Recommendations for 
dose compensation for patients 
with BC following a 2–3-week 
delay in RT. Adapted from Gay 
et al. [37•]

BC breast cancer,RT radiation therapy, PTV planning target volume, RNI regional nodal irradiation

RT type Recommendations

Whole breast only ·Continue with originally planned fractionation
·Adjust boost as follows:
-If initial plan did not include boost: add 2 Gy × 5 fraction boost
-If sequential boost planned: add one 2 Gy fraction per week 

missed up to 66 Gy to lumpectomy cavity PTV or change boost to 
2.3 Gy × 5

-If original boost was to 66 Gy, increase up to 70 Gy (considering 
reducing the volume size to highest risk area)

Chest wall (CW) ·Same as above but boost volume is mastectomy scar PTV
RNI with whole breast or CW ·Adjust dose to a maximum of 50 Gy in 2 Gy fractions
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49.3% deemed to be expert opinion. In the realm of BC, 
however, it was noted that the use of moderate hypofrac-
tionation was already supported by high-quality evidence 
and the use of ultra-hypofractionation (5 fractions) was sup-
ported by moderate quality evidence such that the difference 
in the levels of evidence between the highest-quality sched-
ules to the recommended in-COVID fractionation schedules 
is described as “minimal” [42]. For this reason, it is likely 
that many radiation oncologists felt comfortable embracing 
the shortened courses recommended by the various pub-
lished guidelines.

Conclusion

The COVID-19 pandemic has constrained availability of 
supplies and healthcare personnel during periods of high 
community spread, which has affected RO practices around 
the world [2, 3]. In addition, the need to limit in-person 
interactions has led to standard safety practices including 
temperature and travel screening of patients/visitors, the 
placement of limitations on visitors, wearing of masks by all 
staff and patients, and the rapid growth of telemedicine [2, 3, 
15]. Multiple international, national, and institutional groups 
have published recommendations regarding proper triage of 
RO patients with BC that provide guidance regarding pri-
oritization of patients during times of limited resources and 
staff when patients may need to be delayed [7••, 8••, 9•,10•, 
11••, 12–14]. Selective delay of appropriate patients with 
BC also allows for decreased person-to-person interactions 
until SARS-CoV-2 transmission rates are lower. Judicious 
omission of radiation therapy is also an important strategy 
to curtail the number of patient visits and treatments while 
maintaining optimum oncologic outcomes.

Published guidelines encourage the use of moderate 
hypofractionation and ultra-hypofractionation for appropri-
ate patients with BC. While moderate hypofractionation was 
already widely adopted for patients requiring treatment to 
the breast without inclusion of the regional lymph nodes 
[11••, 23], the pandemic coupled with recent updated publi-
cations on the FAST and FAST Forward trials have acceler-
ated the use of ultra-hypofractionation for patients with early 
stage BC [29, 30, 41].

Vaccines to protect patients from development of 
COVID-19 have recently become available. Due to limited 
supply chains and the difficulties associated with vaccinat-
ing the world population, it will be months and possibly 
years until an adequate number of the world’s population 
has been vaccinated to reach herd immunity. There has 
also been the recent global spread of more infectious vari-
ants of SARS-CoV-2. For these reasons, the timeline for 
the end of the COVID-19 pandemic remains uncertain. It 
is quite likely that some of the changes in RO for patients 

with BC, including telemedicine, virtual multidisciplinary 
tumor board, and the increased use of moderately and ultra-
fractionated treatment courses, will remain after the global 
COVID-19 pandemic has eased. Future research will help 
define the long-term oncologic effects of the strategies of 
triage/prioritization, select omission or delay of RT, and the 
abbreviation of RT treatment courses.
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