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Summary
The American Society for
Radiation Oncology sur-
veyed US radiation oncology
practice leaders to gauge
initial impact and immediate
operational responses to the
COVID-19 pandemic. The
clinical and financial impacts
of the pandemic were deep
and broad. Despite acute
personal protective equip-
ment supply chain shortages
and sudden financial pres-
sure, practices adapted
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Purpose: In February 2020, the COVID-19 pandemic reached the United States. The
impact of the pandemic on the US radiation oncology field remains unknown. The
American Society for Radiation Oncology surveyed US radiation oncology practice
leaders to gauge initial impact and immediate operational responses to the pandemic.
Methods and Materials: From April 16 to April 30, 2020, the American Society for
Radiation Oncology surveyed US radiation oncology practice leaders by email to
gauge initial impact and immediate operational responses to the COVID-19 pandemic.
Results: Two hundred twenty-two (43%) of 517 leaders responded from community
and academic practices (62% and 34%, respectively), hospital-based and free-
standing centers (69% and 29%), and metro and rural locations (88% and 12%). Prac-
tices reported treating an average of 1086 patients per year in 2019 (range, 0-7900)
with an average daily treatment volume of 70 patients (range, 5-400). All practices re-
ported uninterrupted operation. On average, practices were treating 68% of their
typical volume (range, 10%-95%), with 92% implementing planned treatment post-
ponement for lower risk patients. An estimated revenue decrease of 20% or more
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quickly by refining their

processes of care, imple-
menting recommended
safety measures, and
employing telemedicine to
facilitate treatment
continuity.
was experienced by 71% of practices. Confirmed COVID-19 patient cases were treated
by 39% of practices. Seventy percent experienced staff shortages. Almost all (98%)
practices implemented formal operational procedures to protect patients and staff,
although personal protective equipment/infection control supply shortages were re-
ported by 78% of practices. Seventy-four percent used telemedicine for virtual
follow-up surveillance, and 15% leveraged telemedicine for on-treatment assessment.
Conclusions: The clinical and financial impacts of the COVID-19 pandemic on US
radiation oncology were deep and broad. Despite reported shortages in personal pro-
tective equipment, declines in revenue, and reduced patient volumes, practices adapted
quickly by refining standard processes of care, implementing recommended safety
measures, and employing telemedicine to facilitate treatment continuity. Patients with
higher risk disease experienced uninterrupted access to care. We plan to continue reg-
ular surveying across the lifespan of the pandemic to document the geographic and
temporal impact of COVID-19 on the field and its patients. � 2020 Elsevier Inc.
All rights reserved.
Introduction

In February 2020, the COVID-19 pandemic reached the
United States. During the initial transmission of cases,
oncology practices suddenly faced the challenge of safely
caring for high-risk populations with minimal evidence to
guide them. On March 17, 2020, the American Society
for Radiation Oncology (ASTRO) provided consensus
recommendations for radiation oncology practices.1,2

Numerous local and multi-institutional guidelines were
also published by the community.3-8 From April 16 to
April 30, ASTRO distributed a national survey to US
radiation oncology practice leadership to publicly define
the pandemic’s economic and clinical impact, to record
the dissemination and implementation of recommended
pandemic measures, and to identify new challenges to
practices.

A 22-question survey was emailed directly to 517
ASTRO members identified as leaders in academic and
community practices, of whOM 222 (43%) responded.
Respondents were from both private practice and academic
(62% and 34%, respectively), hospital-based and free-
standing centers (69% and 29%), and metro and rural lo-
cations (88% and 12%). Responses were aggregated on the
regional level to protect anonymity. Practices were repre-
sented from the West (20%), Midwest (25%), South (33%),
and Northeast (21%).9

Practices reported treating an average of 1086 patients
per year in 2019 (range, 0-7900), with an average of 69.9
patients currently under treatment (range, 5-400). Re-
spondents reported an average of 6.2 radiation oncologists
per practice (range, 1-55) and an average 15.6 radiation
therapists on staff (range, 1-100).

All practices reported continuation of radiation services
during the pandemic. The majority of practices experienced
significant workflow changes outlined below.
Telemedicine

Nearly all (89%) centers reported that telemedicine was
completely new to their practice. At the time of reporting,
74% had incorporated telemedicine for follow-up visits and
surveillance, and 15% used telemedicine to assess patients
under treatment in clinic. Uptake of telemedicine utilization
was reported in 93%, 95%, and 92% of practices from the
West, Midwest, and Northeast, respectively, but only 81%
in the South. Telemedicine utilization was robust but vari-
able across private practice versus academic (95% vs 86%),
hospital-based versus free-standing centers (91% vs 86%),
and metro versus rural practices (91% vs 74%).

Patient Volume

No practice reported stable patient volumes. Declines were
reported by 85% of practices, largely due to reduction in
referrals (81%) and delays in starting radiation therapy due
to risks of the pandemic (82%). On average, practices re-
ported treating 68% of their usual volume (range, 10%-
95%). This reduction in patient volume was evenly
distributed across geographic regions despite significant
COVID-19 case rate heterogeneity across the United States
at the time of surveying (Table 1).10

Practice Revenue

All practices reported some decrease in monthly revenue
compared with the months before the pandemic. This var-
ied modestly across practice categories and regions, as
shown in Figure 1. Overall, 71% of practices estimated
revenue declines of 20% or more. Notably, revenue decline
of 50% or more was reported in 12% of practices and
varied between private practice versus academics (15% vs



Table 1 Radiation oncology practice reported patient volume and COVID-19 cases/deaths by region as of May 2, 2020

Region

Percentage (%) patient
volume compared with
prepandemic (range)

COVID-19
cases (% of
national total)

COVID-19 deaths (% of
national total)

West 66 (15-90) 108,893 (10.0) 4693 (7.3)
Midwest 71 (40-90) 184,678 (16.9) 10,233 (15.9)
South 70 (30-95) 219,804 (20.1) 9167 (14.3)
Northeast 65 (10-90) 577,639 (53.0) 40,085 (62.5)
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8%), as well as free-standing and hospital-based centers
(20% vs 9%).

Treatment Delays

Treatment delays were reported by 92% of practices. Re-
spondents reported planned postponement of treatment for
low-risk prostate (88%), early stage breast (73%),
intermediate-risk prostate (56%), benign diseases (48%),
low-grade gliomas (33%), nonemergent palliative cases
(39%), nonmelanoma cutaneous (24%), and high-risk
prostate cancers (24%). Treatment for other types of can-
cers was delayed by less than 15% of practices. Full details
of percentage of practices deferring radiation treatments are
available by disease site in Figure 2.

Personal Protective Equipment Shortages

Overall, 78% of practices experienced some form of
shortage in personal protective equipment (PPE) or other
infection control supplies. All regions of the United States
experienced shortages of N95 masks, surgical masks,
gowns, and/or gloves. The Northeast reported the lowest
PPE shortages, in 62% of centers, compared with the South
(71%), Midwest (71%), and West (67%). Rural (78%), free-
standing (75%), and private (73%) practices were more
heavily affected than metro (67%), hospital-affiliated
(66%), and academic (61%) centers. Departments also
lacked hand sanitizer (43%) and nasopharyngeal swabs
(26%). Reported shortages of anticancer drugs (1%), nar-
cotics (4%), and other supportive care drugs (4%) were
infrequent.

Pandemic Procedures

Notably, 40% of practices confirmed COVID-19 patient
cases within their practice at the time of this survey.
Ninety-eight percent of practices reported increased mea-
sures for the protection of staff, including requiring all staff
to wear masks (99%), social distancing of 6 feet while
working in clinic (96%), increased cleaning (95%),
screening staff at the beginning of each shift (91%), and
testing symptomatic staff (93%). Some practices required
gloves (72%), face shields (50%), and gowns (22%) during
treatments and procedures, as well as staggered shifts of
limited staff (50%).

Patient screening at the front door of the facility was
reported by 98% of practices. Additional measures included
social distancing of 6 feet in clinic (98%), limiting visitors
(90%), requiring patients to wear masks (82%), and tele-
health efforts, as mentioned.

Quarantine procedures were created for COVID-
19epositive patients in 98% of centers and included
treating these patients at a certain time of the day (50%)
and treating them in a specific vault or satellite location
(21%).

Nearly all (97%) departments stated that they increased
their infection control measures by sanitizing treatment
tables (91%), increasing cleaning immobilization devices
(88%), and requiring patient and staff hand washing when
entering and exiting treatment vaults (65%).
Staff Reductions

Many centers (70%) reported staff reductions in response to
the pandemic. Practices required quarantine of staff due to
a positive COVID-19 test (10%) or infection of an imme-
diate family member (27%). As treatment loads declined,
staff hours were reduced at 48% of centers. Some centers
(15%) reported that hours staffed in the radiation oncology
department declined to assist the staffing of other clinical
services. Full details of staff reductions by region, primary
employer, location, and community can be found in
Table 2.
Guidance

ASTRO guidance resources were used by the majority
(85%) of practices. The primary ASTRO COVID-19 in-
formation page (https://www.astro.org/Daily Practice/
COVID-19-Recommendations-and-Information) was the
most popular resource (66%), followed by secondary re-
sources for clinical decision making (58%) and telehealth
coding (55%).

https://www.astro.org/Daily%20Practice/COVID-19-Recommendations-and-Information
https://www.astro.org/Daily%20Practice/COVID-19-Recommendations-and-Information
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Fig. 1. Percentage reported revenue decrease by radiation oncology practices by location and practice type.

0% 20% 40% 60% 80% 100%

73%

88%

24%
56%

39%

48%

15%

24%

5%
1%

3%
1%
1%

8%

4%
2%

1%

1%
7%

2%

2%

3%
2%

14%
2%
3%

2%
6%

33%
3%
2%

4%
5%

3%
5%

3%

Early Stage Breast
Locally Advanced Breast

SCLC
ES NSCLC
LA NSCLC

ES HN
LA HN

PORT HN
CNS LGG
CNS HGG
CNS GBM

GI Esophageal
GI Pancreas

GI Liver
GI Rectal

GI Anal
Low Risk Prostate

Intermediate Risk Prostate
High Risk Prostate

Bladder
Sarcoma

GYN Cervical
GYN Ureter

GYN Vaginal
Palliative Non-Emergent

Palliative Emergent
Oligometastatic SBRT

Melanoma
Non-Melanoma Cutaneous

Benign
Heme (Lymhoma/Leukemia)

Peds CNS HGG
Peds CNS LGG

Peds Solid Tumor

No Delays
Peds Heme (Lymphoma/Leukemia)

Fig. 2. Percentage of practices reporting planned treatment postponement/delay by cancer type.
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Table 2 Radiation oncology practice reported staff reductions distributed across US region, primary employer, practice location, and
community type

Personal
infection (%)

Family
infection (%)

Patient
decrease (%)

Staff
transfer (%)

No
reductions (%)

Region
West 11 22 40 11 36
Midwest 11 29 56 15 27
South 8 26 53 16 32
Northeast 13 30 36 19 28

Employer
Academic 16 30 46 21 24
Private practice 7 26 50 12 33

Location
Free-standing 8 25 46 12 32
Hospital 12 28 49 17 29

Community
Metro 12 28 48 17 30
Rural 4 15 41 7 37
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Takeaways

Radiation therapy is an essential, nonelective treatment for
many cancer types. We demonstrate durable maintenance
of radiation oncology services across the United States
early during the initial pandemic wave of COVID-19
despite tremendous uncertainty, challenges to staff and
patient safety, limited resources, and economic loss.

Practice volumes declined nationwide, regardless of
regional variations in COVID-19 prevalence. Several can-
cer types believed to represent lower-risk diagnoses had
treatments systematically postponed across most centers.
This practice was widely advised by publicized guidelines,
directing providers to focus effort on time-sensitive di-
agnoses. Without such triage, untempered patient avoid-
ance of health care during the early pandemic could have
led to more disorganized interruption patterns. The extent
and consequences of radiation therapy delays on outcomes
remains uncertain, as are the long-term impacts of acute
revenue loss (30% or more) across most US practices.
Likewise, the exact downstream impact of PPE shortfalls
on patient and provider transmission rates and perceived
safety remain important topics of study.

Another significant finding was the accelerated adoption
of telemedicine, likely increasing patient access to radiation
therapy care nationwide. Despite many practices reporting
staffing and PPE shortages, all centers were able to
implement novel safety measures and maintain operations
with remarkable continuity.

Our survey was shared with global leaders in Europe and
Latin America, which uncovered noteworthy international
distinctions. For example, the European Society for
Radiotherapy and Oncology reported that only 38% of 139
surveyed centers experienced patient volume reductions,
and only 52% reported PPE or supply shortages.11 In
contrast, Latin American leaders reported that 80% of
centers experienced reduced patient volumes and 66%
experienced PPE or supply shortages (Martinez et al.,
COVID-19’s impact on Radiation Oncology Survey: The
Latin American Scenario. Unpublished data). Reduced
revenue was estimated to be more than 20% in 53% of
Latin American centers but only 25% of European centers.
Detailed comparisons will be reported in separate
manuscripts.

Our results are limited by the inherent weaknesses of a

retrospective online survey using cross-sectional conve-

nience sampling susceptible to responder bias. Nonetheless,

our participation rate was relatively robust (>40%) for

surveys of this type, and our results are less vulnerable to

recall bias due to the near synchronous sampling of re-

sponses with the pandemic’s first wave.12

Looking toward the future, we plan to continue
surveying our profession’s leadership at regular intervals
across the course of the pandemic. This will guide
evidence-based practice strategies, such as formal
guideline-driven expansion of telemedicine into standard
radiation oncology practice, that meet our patients’ needs
and address the public health and financial uncertainties of
the moment. ASTRO has immediately leveraged this sur-
vey data to advocate for productive professional and leg-
islative responses to COVID-19. For example, ASTRO has
collaborated directly with the American Society of Clinical
Oncology (ASCO), the European Society for Radiotherapy
and Oncology, and Latin American colleagues to coordi-
nate and publish global professional survey data collec-
tion.11 ASTRO has also widely publicized its initial survey
results (https://www.astro.org/ASTRO/media/ASTRO/News%
20and%20Publications/PDFs/ASTROCOVID19Survey1-Exec
Summary.pdf) and shared with lawmakers (Dave Adler,
personal communication) to directly advocate support to
maintain patient access to radiation oncology practices
under acute financial stress. Future data will further

https://www.astro.org/ASTRO/media/ASTRO/News%20and%20Publications/PDFs/ASTROCOVID19Survey1-ExecSummary.pdf
https://www.astro.org/ASTRO/media/ASTRO/News%20and%20Publications/PDFs/ASTROCOVID19Survey1-ExecSummary.pdf
https://www.astro.org/ASTRO/media/ASTRO/News%20and%20Publications/PDFs/ASTROCOVID19Survey1-ExecSummary.pdf
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characterize our role in this evolving health crisis and
deepen our partnerships with public health officials, law-
makers, and the communities we serve. Our profession’s
response to future large-scale public health crises will rest
on a foundation of lessons learned from this wide-scale
effort.
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