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Radiation Fractionation Schedules Recommended During the COVID-19 Pandemic: A Systematic 

Review of the Quality of Evidence and Considerations for Future Development 

 

Abstract 

 

Introduction 

Numerous publications during the COVID-19 pandemic recommended the use of hypofractionated 

radiotherapy. This project assessed aggregate changes in the quality of the evidence supporting these 

schedules, to establish a comprehensive evidence base for future reference and highlight aspects for 

future study. 

 

Methods and Materials 

Based on a systematic review of published recommendations related to dose-fractionation during the 

COVID-19 pandemic, twenty expert panellists assigned to fourteen disease groups named and graded 

the highest-quality of evidence schedule(s) used routinely for each condition and also graded all COVID-

era recommended schedules. The ASTRO quality of evidence criteria were used to rank the schedules. 

Process-related statistics and changes in distributions of quality ratings of the highest-rated versus 

recommended COVID-19-era schedules were described by disease groups and for specific clinical 

scenarios. 

 

Results 

From January to May 2020 there were 54 relevant publications, including a total of 233 recommended 

COVID-19-adapted dose-fractionations. For site-specific curative and palliative schedules, there was a 

significant shift in the publishing record from established higher-quality evidence to lower-quality 

evidence and expert opinions for the recommended schedules (p = 0.022 and p < 0.001, respectively). 

For curative-intent schedules, the distribution of quality scores was essentially reversed (51.4% high-

quality ‘pre-COVID’ versus 49.3% supported only by expert opinion ‘in-COVID), although there was 

variation in the magnitude of shifts between disease sites and among specific indications. 

 

Conclusions 

A large number of publications recommended hypofractionated radiotherapy schedules across all major 

disease sites during the COVID-19 pandemic, which were supported by a lower quality of evidence than 

the highest-quality routinely used dose-fractionation schedules. This work provides an evidence-based 

assessment of these potentially practice-changing recommendations and informs individualized 

decision-making and counselling of patients. These data would also support radiotherapy practices in 

the event of second waves or surges of the pandemic in new regions of the world.  
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Introduction 

  

The coronavirus (SARS-CoV-2) outbreak was first reported in December 2019 and named COVID-19 by 

the World Health Organization in February 2020.(1) By June 2020, there were an estimated 400,000 

deaths worldwide, with approximately one-third of these in the United States and United Kingdom.(2) 

As the COVID-19 pandemic expanded and matured, the pace of scientific investigation and publication 

related to the coronavirus and its effects also exponentially increased. In the spring of 2020 at the peak 

of the pandemic, the number of SARS-CoV-2-related research publications had an estimated doubling 

time of less than 14 days.(3) This acceleration was distinct from patterns of publication during the 

outbreak of severe acute respiratory syndrome (SARS) in Asia in 2003, when only a small fraction of 

related articles were published during the time of the actual epidemic.(4) This historic shift likely 

reflects: (i) the rapid worldwide spread of the COVID-19 pandemic with a devastating global effect 

stimulating urgent actions in every nation, (ii) a contemporary research, publishing, and social media 

infrastructure allowing for extremely rapid production and dissemination of information, and (iii) the 

unprecedented open access of academic journals, societies, institutes, and companies, as demonstrated 

by the nearly 100 such entities which pledged to make coronavirus-related research freely available for 

the duration of the pandemic.(5) 

Due to restrictions on services within radiotherapy departments and the need to minimize the exposure 

of patients at risk of severe infection from SARS-CoV-2 in heavily affected regions, numerous expert 

groups, professional societies, and other institutions very early on proposed serious consideration of 

delay or alteration of regular radiation schedules.(6, 7) In the face of a need for immediate action, these 

recommendations were limited by a number of sizeable uncertainties, including: (i) difficulty predicting 

the future prevalence of SARS-CoV-2 and the impact of the pandemic at a local or regional level, 

including over a prolonged course of fractionated radiotherapy, (ii) variation in the nature of resource 

constraints, and the need for prioritization between disease sites and hospital departments, and (iii) 

limited data to personalize treatment decisions based on an individual patient’s risk from exposure to 
SARS-CoV-2 infection, as preliminary information only became available after the peak of the 

pandemic.(8) 

  

Practice recommendations included the deferral of treatments for those at presumed lowest risk of 

cancer progression (e.g., slowly growing cancers, or select cases of adjuvant radiotherapy) or where 

potentially reasonable alternatives (e.g., extended duration of neoadjuvant hormone therapy) could be 

used for a limited period as a temporizing measure. Many suggested the use of hypofractionated 

radiotherapy schedules (those that are shorter overall but give a larger dose per fraction) to reduce 

patient exposures and optimize use of limited resources. These recommendations were frequently 

based on a theory of “shorter is better.” While for some radiotherapeutic indications, published trials 
have demonstrated that hypofractionation is a standard of care,(9) data supporting hypofractionation 

are not available for all sites and/or radiotherapy indications. Therefore, shorter courses were 

sometimes recommended to truncate treatment courses for indications where data were lacking, 

perhaps with allowances that compromises were needed in the face of unavoidable circumstances. 
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Whether the rapid pace of information exchange, facilitated by social media outlets, professional society 

dissemination, and markedly accelerated peer review and publication processes,(10) has resulted in a 

lower quality of research or practice recommendations is unknown.(11, 12) From the scientific 

perspective, expressions of editorial concern about duplicate reporting and high-profile retractions have 

raised increasing doubt about the reproducibility and durability of parts of the COVID-era research 

production.(13-16) However, the selection of a radiotherapy dose-fractionation schedule is fundamental 

to high-quality cancer care, and the particular body of COVID-era recommendations for 

hypofractionation may stand as one of the enduring creations of the pandemic having a lasting effect. 

This project was aimed at an assessment of the quality of the treatment recommendations produced on 

the topic of hypofractionation during the COVID-19 era, directed at multiple objectives: first, to establish 

and disseminate an evidence base around this phenomenon for future reference; second, to comment 

on aggregate changes in the quality of evidence of these recommendations either positive or negative 

between and within disease groupings, and third, to highlight aspects of changes in quality requiring 

further, considered study, post-COVID. 

  

Methods and Materials 

  

Literature Search 

  

With the intention of identifying all recommendations related to fractionation published during the early 

COVID-19 pandemic, a literature search was conducted in PubMed/MEDLINE for the terms “COVID” and 
“radiotherapy” to retrieve all relevant English-language articles appearing through June 1, 2020 

(Literature Search and Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 

flow diagram, Supplemental Appendix). An initial screening of titles and abstracts identified candidate 

publications and excluded duplicates or those which were clearly irrelevant (CE, HS). 

  

Brachytherapy and proton therapy recommendations were excluded due to their extremely limited 

appearance in this scientific literature and the lack of alteration from non-pandemic guidelines. The 

remaining publications were fully reviewed to identify any containing a recommendation of a specific 

schedule of radiation fractionation for a cancer or benign tumor condition (CE, HS, TT, SY), including 

treatments with palliative intent. This project did not address recommendations related to delay or 

omission of radiation therapy or adjustment of aspects of multidisciplinary care. Articles containing 

recommendations related to logistics of radiation therapy operations or COVID crisis management were 

excluded. 

  

In addition, a manual search for articles in press which had not yet been indexed in PubMed/MEDLINE 

included the following radiation oncology-specific journals: International Journal of Radiation Oncology, 

Biology, Physics; Radiotherapy and Oncology; Practical Radiation Oncology; Advances in Radiation 

Oncology; and Clinical Oncology. Articles found to be in press were added if they contained fractionation 

recommendations and had not been captured by the initial search (CE, SY). 
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Finally, the websites of national or international organizations were searched for practice statements or 

other resources which included any unique COVID-specific fractionation recommendations. These 

organizations included: Royal College of Radiologists UK, National Institute for Health and Care 

Excellence, Royal Australian and New Zealand College of Radiologists, American Society for Radiation 

Oncology, European Society for Radiotherapy and Oncology, National Comprehensive Cancer Network, 

American Society of Clinical Oncology, International Lymphoma Radiation Oncology Group, and 

European Society for Pediatric Oncology. If a fractionation schedule was found in a document that had 

not previously been captured in the literature search, the publication was added to the search and the 

schedule was added to the list of regimens (CE, SY). 

  

From this study set, all of the fractionation recommendations that had been recommended in any of 

these publications were recorded, noting the number of publications in which each schedule had been 

mentioned and the references pertinent to each fractionation. 

  

Rating Procedures 

  

An international team was assembled including 20 disease site experts, of whom one to three were 

assigned to each disease group. Experts assigned to each group were asked to provide routinely used 

fractionation schedule(s) considered to be at the highest level of evidence for each specific condition in 

question and to provide references justifying their designation (Table, Supplemental Appendix). 

  

The selected experts graded the quality of the evidence using the American Society of Radiation 

Oncology (ASTRO) classification.(17) The ASTRO scale defines four levels of quality of evidence: high, 

moderate, low, and expert opinion. To be designated high-quality, the fractionation schedule had to be 

supported by at least two or more well-conducted and highly generalizable randomized clinical trials or 

meta-analyses of such trials. Specifically for this project, a rating of high quality required intentional 

comparison of the attributes of that schedule’s fractionation question as a randomization versus 
another fractionation schedule (e.g., if the schedule had just been incidentally used in one of the arms of 

the trial, the study was classified as observational, hence automatically reducing the quality level of the 

evidence supporting that schedule). 

  

Experts named and graded the highest-quality schedule or schedules known to be routinely used for the 

specific clinical condition and also graded all of the alternative or proposed fractionation schedules that 

had been recommended for that clinical condition in publications identified from the COVID-era 

literature search. Experts first rated each of the fractionation schedules in isolation but then convened 

by assigned disease sites to determine a consensus quality score for the evidence supporting each 

fractionation schedule (Table, Supplemental Appendix). Each disease group also had the option of 

nominating schedules they deemed most worthy of further development or dissemination. 

  

Statistical Analyses 

  



Running Title: Systematic Review of COVID Hypofractionation 

8 

Descriptive statistics were used for process metrics related to the number of participants, numbers of 

publications and recommendations evaluated, and the quality of evidence scores. Contingency tables 

with chi-square tests were used to evaluate the distribution of the quality of evidence of the highest-

rated schedules compared to that of the COVID-era schedules. Analysis of variance (ANOVA) methods 

were used to determine differences between disease groups. 

  

Scatter regression plots were used to visualize the overall changes in quality from the highest-quality 

schedules for specific clinical scenarios to the quality of evidence of the alternative schedules proposed 

in the pandemic-era literature. The ASTRO quality scores were converted to a linear scale with units of 1, 

and regression lines were based on plotted shifts for each disease group. A diagonal slope of 1 

represented no change in the quality of evidence from ‘pre-COVID’ to ‘in-COVID.’ Pooled t-tests were 

used to measure differences of regression slopes from 1. 

  

The shifts in the quality of evidence from ‘pre-COVID’ to the highest-ranked ‘in-COVID’ site-specific 

recommendations were compared. The disease sites with less shift were compared against those with 

greater changes in quality using the adjusted chi-square test. DIfferences between disease sites were 

further compared using a weighted shift based on the ‘pre-COVID’ evidence quality and the levels of 
evidentiary shift to the ‘in-COVID’ ranking, with significance determined by the adjusted chi-square test. 

The weights were assigned according to a progressive hierarchy of the shifts: high to opinion, high to 

low, high to moderate, moderate to opinion, moderate to low, and low to opinion - receiving a 

numerical value from 6 to 1, respectively. Top-weighted shifts were compared to low-weighted shifts 

around the median. Significance for all tests was assessed at a p-value <0.05. 

  

This study was granted exempt status (#20-30633) by the Institutional Review Board at the University of 

California, San Francisco. 

  

Results 

  

Literature Search 

  

The literature search was conducted without a start date with a last run on June 1, 2020. The search 

retrieved a total of 238 articles, and by consecutive month from February to May 2020 there were 2, 16, 

89, and 110 articles appearing in the literature, with another 21 already pre-indexed for June. Of these, 

36 were reviewed and found to be relevant to radiotherapy dose-fractionation, and an additional 18 

publications were found by manual searches, including one article in press and 17 practice 

recommendations or related resources issued by the National Comprehensive Cancer Network, the 

Royal College of Radiologists and the Royal Australian and New Zealand College of Radiologists. In total, 

54 selected publications were included as the evidence base for this systematic review. All radiotherapy 

dose-fractionation schedules recommended in these publications are provided in the Supplemental 

Appendix (Table). 

  

Systematic Review of ‘Pre-COVID’ and ‘In-COVID’ Evidence Quality 
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Twenty panelists divided into 14 disease groups named the schedules with the highest level of evidence 

for each clinical indication and rated the quality of evidence supporting 233 recommended COVID-19-

adapted dose-fractionation schedules. The 14 disease sites and the respective number of COVID-19-

adapted fractionation schedules (curative+palliative) were: breast (28+3), central nervous system (CNS) 

(13+5), cutaneous (inclusive of melanoma (3+4) and non-melanoma (11+3)), lung (22+8), upper 

gastrointestinal (UGI (14, 8)), lower gastrointestinal (LGI (6+3)), genitourinary (GU) (15+3), gynecology 

(1+6), head and neck (11+7), hematologic (0+8), lymphoma (10+5), pediatrics (19+0), general palliative 

(0+11), and sarcoma (6+0). Aggregated quality ratings were generally grouped as disease site-specific 

curative, disease-site specific palliative, general palliative (e.g. for bone metastases), and curative-intent 

cutaneous radiotherapy schedules (because skin cancer treatments often involve superficial 

orthovoltage or electron techniques, and there is frequent routine use of hypofractionation). The 

individual panelists’ scores and the disease group’s consensus scores for each of the dose-fractionation 

schedules are catalogued in the Supplemental Appendix (Table). 

  

For site-specific curative and palliative schedules, there was a significant shift in the publishing record 

from established higher-quality evidence schedules to lower-quality evidence and opinions for schedules 

recommended in the COVID era (Figures 1a and 1b, p=0.022 and p<0.001, respectively). For curative-

intent schedules, the overall distribution of quality scores was essentially reversed; 51.4% of the highest 

rated evidence schedules were high-quality versus 4.8% of COVID-era recommended schedules, and 

49.3% of the recommended COVID-era schedules were at the level of opinion versus 5.6% of the 

highest-quality of evidence schedules (Table 1). Cutaneous curative-intent radiotherapy was an outlier, 

as schedules commonly used prior to the COVID era were all already at a low-quality evidence level, 

with pandemic recommendations consistently ranked even further downward to the level of opinion 

(Figure 1, Supplemental Appendix). While this shift was significant due to the consistent pattern 

(p=0.008), it was attributable to the pre-existing low quality of evidence rather than indicative of a major 

shift in quality. Conversely, for the general palliative schedules, there was high-quality evidence 

supporting the use of hypofractionated radiotherapy as standard, with 5/11 schedules rated as high-

quality, including the use of a single fraction for spinal cord compression and bone metastases. As these 

schedules were already hypofractionated prior to the COVID era, there was no impetus for alteration 

and the quality level was unchanged (Figure 2, Supplemental Appendix, p=0.09). 

  

For most disease groups, high-quality evidence supported the routine use of conventionally fractionated 

radiotherapy. There was moderate-to-low quality evidence supporting conventionally fractionated 

regimens for some gastrointestinal indications, such as borderline or inoperable pancreas cancers (25-30 

x 2 Gy, moderate-quality evidence) or pre-operative esophageal cancer (28 x 1.8 Gy, moderate-quality 

evidence) and anal cancer if treated without concurrent chemotherapy (28-30 x 1.8 Gy, low-quality 

evidence). On the other hand, there was high-quality evidence supporting hypofractionated schedules 

for specific indications such as intact prostate (20 x 3 Gy),(18) adjuvant breast (e.g., 15-16 x 2.67-2.66 

Gy),(19, 20) preoperative rectal (5 x 5 Gy),(21-24) and T1 larynx (28 x 2.25 Gy) cancers,(25) and 

glioblastoma in older or less fit patients (15 x 2.67 Gy).(26, 27) Lastly, for some disease groups, there 

was lower-level evidence supporting hypofractionated treatments, including stereotactic body radiation 
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therapy (SBRT) in a single fraction for peripheral T1-2 non-small cell lung cancer (NSCLC) (moderate-

quality evidence),(28) 20 x 2.75 Gy for organ preservation in bladder cancer (moderate-quality 

evidence),(29, 30) and various fractionations (e.g. 10 x 4 Gy, 15 x 3.33 Gy, 20 x 2.75 Gy) for cutaneous 

cancers (low-quality evidence). 

  

The overall shifts in the quality of evidence between the highest-rated fractionation schedules and the 

COVID-era recommended schedules were organized in scatter plots by disease groups (Figure 3, 

Supplemental Appendix). These shifts were further mapped by disease groups in forest plots 

demonstrating the range of experts’ quality rankings for each of the COVID-era schedules (Figure 4, 

Supplemental Appendix). The overall differences in shifts across disease groups were found to be not 

significant across the curative-intent disease groupings (p=0.422) but were significant for the disease-

specific palliative groupings (p=0.005). However, the difference between curative-intent disease 

groupings with shifts of ≤1 (lower and upper GI, renal) from those with shifts >1 was significant (p = 

0.001). 

  

In scatter regression plots, the diagonal with a slope of 1 represented no change in the evidence level 

from ‘pre-COVID’ to ‘in-COVID’ and was visually compared against the regression slope for each disease 

group (Figures 5 and 6, Supplemental Appendix). All plot points for curative-intent schedules fell below 

the diagonal confirming a universal shift to a lower quality of evidence (p-value <0.01) (Figure 2a). 

Sarcoma, CNS, and pediatrics showed the most negative slopes, but relatively reduced slopes were seen 

for upper GI, lung, lower GI, GU, breast, and head and neck. Results for site-specific palliative schedules 

were mixed but all were located on or inferior to the diagonal with lung and head and neck sloping 

negatively (Figure 2b). 

  

For some disease groups, the recommendation to use shorter than routinely applied fractionated 

schedules was underpinned by high- to moderate-quality evidence, including those for adjuvant whole 

breast (e.g., 5 x 5.2 Gy),(31) intact prostate (e.g., 7 x 6.1 Gy or SBRT at 5 x 7.25-8.0 Gy),(32, 33) salvage 

prostate (20 x 2.625 Gy),(34) and NSCLC (20 x 2.75 Gy).(35) For others, the shift was from high- to low-

quality evidence (e.g., head and neck cancer: 20 x 2.75 Gy (36, 37) or 30 x 2.17 Gy(38); limited-stage 

small cell lung cancer (SCLC): 15-16 x 2.67-2.81 Gy (39, 40) or from high-quality evidence to expert 

opinion (e.g., glioblastoma, grade III glioma, or low-grade glioma: 15 x 2.67 Gy). 

  

Because there was a non-linear relationship between the integral change in the quality of evidence and 

the potential significance of the evidentiary shift (e.g., high to moderate versus low to opinion or high to 

low versus moderate to opinion), we also assessed disease sites by weighted shifts based on the highest-

quality schedule’s score and the number of levels of shift separating it from the in-COVID 

recommendation (Figures 7 and 8, Supplemental Appendix). For curative radiotherapy, there was 

heterogeneity in the highest levels of evidence within disease group sites (e.g., pre-operative rectal 

versus anal cancer) or indications (e.g., adjuvant whole breast versus adjuvant breast boost or head and 

neck definitive versus head and neck post-operative), and between the groups there was variation in the 

magnitude and weight of the shifts to the COVID-era quality of evidence. Less impact was seen for 

disease groups already with a lower quality of evidence for their highest-ranked schedules (e.g., upper 
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and lower gastrointestinal) or those which experienced minimal change (e.g. pediatrics), and more for 

those with a pre-existing higher quality of evidence that resulted in larger decreases towards the COVID-

era quality of evidence (e.g., lymphoma, GU, CNS, HN, breast). The distribution of weighted shifts falling 

below the median value of 3 (Gyn, Hematologic, Lower GI, Pediatrics, Renal, Upper GI) versus those 

above was significant (p<0.00001). For disease site-specific palliative schedules, the change associated 

with the COVID-era schedules was less, because of the lower quality of pre-existing evidence. Exceptions 

to this generalization were genitourinary (bladder) and CNS, where there were notable COVID-era 

reductions in quality for site-specific palliative recommendations due to the pre-existing high-quality 

evidence for palliative schedules. 

  

Due to the heterogeneity of the surveyed curative-intent scenarios, we also assessed disease-specific 

shifts in evidence quality by comparing the highest-quality ‘pre-COVID’ schedules to the highest-rated 

and most frequently recommended (between 1 to 10 recommendations; Figure 9, Supplemental 

Appendix) COVID-era hypofractionated schedules for a specific cancer condition (‘best versus best’) 
(Figure 3). This analysis was not meant to designate preferred or endorsed schedules (as the intent was 

not to conflate frequency of recommendation with quality of evidence), but to test for differences in 

evidence shifts that might separate the most commonly recommended schedules. There were no 

differences among weighted shifts overall for these chosen specific indications, but distribution of the 

indications having weighted shifts above and below 3 was significant (p<0.0001). It was apparent that 

for some indications, such as limited-stage SCLC, locally advanced head and neck cancer, glioblastoma, 

and lymphoma, there were substantial declines in the quality of the evidence in the COVID era. On the 

other hand, for adjuvant whole breast or intact prostate cancer treatments, there was pre-existing high-

quality evidence supporting 3-4 week schedules (which are routinely used in some parts of the world) 

and moderate-quality evidence for 1 week schedules, such that the shifts from the highest-quality 

schedules to COVID-era schedules were minimal. 

  

Among some groups, panelists demarcated certain schedules as worthy of further development or 

dissemination if not already part of the standard of care (Table, Supplemental Appendix). Numerous 

fractionation schedules were deemed highly acceptable in the treatment of breast cancer (e.g. 15 x 2.67 

Gy for various scenarios or 5 x 5.2 Gy postoperatively). Other schedules pertained to specific groups, 

such as older or less fit patients (e.g. 15 x 2.67 Gy for glioblastoma and 8 x 5 Gy for definitive skin cancer 

therapy). Some groups noted a need for testing of hypofractionation in combination with chemotherapy 

(e.g. 20 x 2.75 Gy for definitive-intent head and neck and NSCLC treatments). While some disease groups 

declined to nominate specific schedules, participants expressed universal sentiment that evidence-

based assessment should be the basis of any such process. 

  

Discussion 

To safeguard treatment capacity from staff shortages and mitigate the risk of patient infection by SARS-

CoV-2 from daily hospital attendances, a large number of publications early on in the COVID-19 

pandemic recommended consideration of hypofractionated radiotherapy under the premise “shorter is 
better.”(7, 41) The unpredictable nature of the pandemic, and the prolonged course of most 
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radiotherapy treatments, meant that these schedules were often proposed in advance of an actual 

critical resource constraint or surge in SARS-CoV-2 community prevalence. Early in the pandemic, the 

potential impacts on cancer care could not be predicted given the lack of evidence guiding any 

formalized risk assessment. This systematic review was aimed at a large-scale evaluation of this 

phenomenon, assessing across all disease groups the shifts in the quality of evidence for these ‘in-

COVID’ recommended schedules compared with those defined by experts to be in routine use in the 
‘pre-COVID’ era which were supported by the highest quality of evidence. A schedule at the highest 

quality of evidence was considered to be the most objective reference point that would be independent 

of the variation and subjectivity incurred in defining a ‘standard of care’, which did not clearly exist for 

some specific disease indications. 

Over the course of just a few months during the early and peak pandemic, there were 54 published 

articles from the radiotherapy community specifically recommending the use of hypofractionation 

during COVID-19. The high number of articles and speed to publication were notable, which resulted 

from a perception of an urgent need to support radiation oncologists, many of whom may have been 

unfamiliar with the use of such schedules or the evidence supporting them, particularly in an 

international context. The resulting body of literature as summarized in this paper advocated for a range 

of dose-fractionation schedules from the worldwide radiotherapy community, but the range of the 

evidence base for these recommendations varied widely from randomized trials to opinion. As these 

publications constitute a major scholarly response of the radiotherapy community to the COVID-19 

pandemic, it is important to critically evaluate this literature in light of the consistently stronger 

evidence that has long supported historically accepted conventional regimens. 

For some disease sites such as head and neck cancer and high-grade glioma, there were large shifts from 

high- to low-quality evidence or expert opinion, which was acknowledged in published consensus 

statements, leading to advice in most cases to maintain standard practices except where impossible due 

to severely reduced resources. (42, 43) For pediatric cancers, where the mitigation of late effects is a 

priority, there was only low-quality evidence or opinion supporting the use of hypofractionated 

radiotherapy. This was reflected in a practice recommendation to continue standard treatments, 

reserving isoeffective hypofractionated radiotherapy for selected poor-prognosis patients for whom 

radiotherapy could not be safely deferred.(44) 

For other situations, including adjuvant whole breast and intact prostate treatments, there was pre-

existing high-quality evidence to support the recommended use of moderate hypofractionation over 

three and four weeks respectively, and moderate evidence to support further shortening over one 

week. In the setting of resource constraints, such recommendations have the potential for greatest 

impact as these are high-volume cancers. For example, adjuvant whole or partial breast radiotherapy 

may account for approximately 30% of all delivered fractions within a radiotherapy department,(45, 46) 

and the use of 15-16(20, 47) or five fractions(31, 48, 49) instead of 25 fractions would reduce the overall 

demand for delivered fractions by an estimated 10-25%. 
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Within disease sites there was some variation in the quality of evidence across specific clinical scenarios, 

partly influenced by restricted access to operating rooms or rationing of surgical resources during the 

pandemic, resulting in the need for alternative treatments as a temporizing measure prior to surgery 

(e.g., preoperative whole breast radiotherapy where there is no option for preoperative systemic 

therapy, low-quality evidence).(50-52) In some cases there was variation within the same disease-

specific indication, where there were recommended hypofractionated schedules supported by higher- 

or lower-quality evidence. Examples of such situations and the schedules with lower-quality evidence or 

expert opinion included: adjuvant partial breast (4.0 Gy x 10 fractions, expert opinion)(53) (7.0-8.8 Gy x 

5 alternating daily fractions for radiotherapy alone, expert opinion; 3.0 Gy x 18 fractions, expert 

opinion),(42, 54) non-small cell lung cancer (2.5 Gy x 20 fractions for sequential chemo-radiotherapy, 

expert opinion)(55) and intact prostate cancer (2.7 Gy x 26 fractions, low-quality evidence)(56, 57). 

This systematic evaluation of hypofractionated schedules by standardized quality of evidence ratings 

informs comparisons between treatments and provides evidence-based assessment of potentially 

practice-changing recommendations. The project’s compilation of all recommended fractionation 
schedules from the early and peak pandemic will serve as a useful reference. At a time of constrained 

resources and on a policy-making level, evidence-based assessment benefits prioritization decisions 

between and within disease sites, and for the practitioner it supports individual treatment discussions 

and informed consent processes with patients. In a situation of adequate resources but risk mitigation, 

decision-making processes for an individual patient would likely require a more deliberative 

conversation than might be possible in a situation of resource inadequacy. Furthermore, in some cases, 

quality ratings may support hypofractionated regimens over current standards. 

A potential learning from the COVID-19 pandemic is to coordinate and integrate responses from the 

radiotherapy community to provide rationalization and harmonization of recommendations. In this 

respect, there are numerous limitations to this particular work: the literature search had to be stopped 

before the pandemic had truly ceased and was limited only to English-language publications, and the 

schedules were rated by a relatively small number of disease specialists using only one system from 

ASTRO. In addition, the COVID-era literature itself may be incomplete and not represent a true 

catalogue of all of the best hypofractionated regimens, and the level of peer review may have been less 

or zero, especially for emergently issued practice statements and editorials. In this project, analyses 

were mostly in aggregate without focus on the nuances of specific disease conditions. 

A lesser emphasis of this work was to consider which of the suggested dose-fractionation schedules 

might be worthy of further study or dissemination. It is important to recognize that while the COVID-era 

schedules were generally concerned with shortening treatment time while maintaining similar levels of 

local tumor control (isoeffectiveness), future studies might also be concerned with dose-intensification 

or isotoxicity. The COVID-era literature is not exhaustive of all schedules under investigation; there are 

ongoing trials evaluating the use of hypofractionated schedules to address resource constraints(48) and 

for patient convenience.(49) Some disease group panelists opted not to select particular schedules for 

further study, but all commented on the importance of systematic evaluation of the outcomes of 

patients treated in the COVID-19 pandemic, to inform clinical practice and the design of future research. 



Running Title: Systematic Review of COVID Hypofractionation 

14 

  

It is unclear to what extent the international oncology community has actually implemented practice-

changing recommendations based on lower levels of evidence. It is also unknown whether individual 

oncologic or toxicity outcomes were sacrificed for purposes of risk mitigation or to manage constrained 

resources. The real-world application of hypofractionated schedules during the pandemic and any 

impact on patient outcomes will be a subject of future work. Examples of such initiatives include the 

National Cancer Research Institute’s COVID RT radiotherapy registry in the United Kingdom,(58) the 
COVID-19 & Cancer Consortium (CCC19) registry, and the American Society of Clinical Oncology’s Survey 
on COVID-19 in Oncology Registry, supported by ASTRO in the United States. (59) We should harness the 

tangible observed benefits of collaboration and rapid research outputs to streamline and accelerate 

innovation. There may be novel opportunities to learn from patients treated with non-standard dose 

fractionations during the COVID-19 pandemic, either to discard certain fractionation practices or to 

inform future rational clinical trial designs. These data would also support radiotherapy practices in the 

event of second waves or surges of the pandemic in new regions of the world.  
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Figure Legends 

  

Figure 1a. Curative-intent recommendations: number of COVID-era recommendations coded by quality 

of evidence, plotted against the quality of evidence of the corresponding routinely used highest-quality 

schedule (p-value = 0.022). Site-specific palliative, general palliative and cutaneous recommendations 

are excluded. 

  

Figure 1b. Site-specific palliative recommendations: number of COVID-era recommendations coded by 

quality of evidence, plotted against the quality of evidence of the corresponding routinely used highest-

quality schedule (p-value < 0.001). 

  

Figure 2a. Curative-intent and cutaneous consensus scores: multiple regression lines, each representing 

a disease group, of the shifts in the quality of evidence from routinely used highest-quality curative-

intent schedules to COVID-era schedules. Dotted black line (slope of 1) represents no change in the 

quality of evidence. Paired t-test comparing the regression lines’ slopes to the diagonal slope of 1 was 
significant (p-value < 0.01). Lines are truncated to avoid extrapolation outside of known data points. CNS 

= central nervous system; GU = genitourinary; GI = gastrointestinal. 

  

Figure 2b. Site-specific palliative consensus scores: multiple regression lines, each representing a disease 

group, of the shifts in the quality of evidence from routinely used highest-quality site-specific palliative 

schedules to COVID-era schedules. Dotted black line (slope of 1) represents no change in the quality of 

evidence. Paired t-test comparing the regression lines’ slopes to the diagonal slope of 1 showed mixed 
results (e.g., cutaneous had a slope of 1 while CNS had a slope of 0). Lines are truncated to avoid 

extrapolation outside of known data points. CNS = central nervous system; GU = genitourinary; GI = 

gastrointestinal. 

  

Figure 3. Curative-intent consensus scores: shifts in the quality of evidence from the highest-quality 

curative-intent schedules to the highest-rated and most frequently recommended COVID-era schedules 

within each disease site. The size of the bubble is proportional to the weight of the shift, with the weight 

determined from a 6-point scale incorporating the highest-ranked schedule’s quality of evidence and the 
number of levels of shift separating it from the in-COVID recommendation. Variance among the weights 

was not significant (p = 0.074) although difference above and below the median of 3 was (p < 0.0001). 

NSCLC = non-small cell lung cancer; CNS = central nervous system; SCLC = small cell lung cancer; HN = 

head and neck; Gyn = gynecologic. 
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Table 1. Percentages of consensus scores ranking the quality of evidence of the highest-rated 

routinely used fractionation schedules as compared with the recommended COVID-era schedules for 

curative and palliative treatments. 

  

  Curative 

  

Curative, 

cutaneous 

  

Palliative, disease 

site-specific   

Palliative, general 

  

ASTRO quality 

of evidence 

Highest 

quality  

COVID 

era 

 

N = 

146 

  

Highest 

quality  

COVID 

era 

 

N = 14 

Highest 

quality  

COVID 

era 

 

N = 65 

Highest 

quality  

COVID 

era 

 

N=9 

High 51.4% 4.8% 0% 

  

0% 

  

16.1% 1.5% 55.6% 

  

33.3% 

  

Moderate 

  

33.3% 17.1% 0% 

  

0% 

  

5.4% 13.9% 11.1% 

  

33.3% 

  

Low 9.7% 28.8% 83.3% 

  

83.3% 

  

39.3% 21.5% 33.3% 

  

22.2% 

  

Opinion 

  

  

5.6% 49.3% 16.7% 16.7% 39.3% 63.1% 0% 11.1% 

ASTRO = American Society of Radiation Oncology 

N = number of recommended dose-fractionation schedules 

 

 


