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SARS-CoV-2, or the novel corona-
virus, has spread rapidly through-
out the world in the early months 

of 2020, with 2,432,092 confirmed 
cases worldwide of COVID-19, the 
disease caused by SARS-CoV-2, and 
166,794 deaths as of April 20, 2020.1 
The consequent strain on medical re-
sources has been immense. The US 
overtook China on March 27, 2020, to 
have the highest number of confirmed 
cases and on April 17, 2020, the re-
source utilization estimated national 
shortage of hospital beds was 5,403, 
and intensive care unit (ICU) beds was 
8,854.1,2 In New York State, with by far 
the highest COVID-19 burden in the 
US, those figures were 7,237 hospital 
beds and 6,175 ICU beds, respectively, 
on April 9, 2020, the date of peak state-
wide resource utilization.2 This crisis 
will likely be the defining event of our 

generation similar to the world wars in 
the early and mid-1900s, and how it un-
folds over the ensuing months to years 
remains unclear, with an economic and 
health impact worldwide yet to be fully 
recognized.3 The acute redeployment of 
health care resources toward COVID-
19 has had an immediate impact across 
the entire health care continuum and, in 
particular, to the treatment of cancer. 
The broader macro-impact on health 
outcomes from heart disease to cancer 
is not likely to be known for months and 
years to come. 

Early Impact of COVID-19 on 
New York, Northwell Health, and 
Oncology Population 

On March 11, 2020, when COVID-
19 was officially declared a pandemic 
by the World Health Organization, there 
were 56 confirmed cases of COVID-
19 in New York State. Shortly after on 
March 22, New York State closed non-
essential businesses and issued a stay-at-
home order. As of this writing, there have 
been 232,782 cases within the Northwell 
Health geographic area of New York and 
its suburbs, with 14,137 deaths.4 Since 
the second week of March 2020, the en-
tire focus of our health system, with 23 
hospitals and more than 72,000 employ-
ees, has been to stand up more than 1,200  

additional inpatient beds and to rebuild 
and configure spaces in our current build-
ings for inpatient and ICU care. Auditori-
ums have been ripped apart. Endoscopy, 
post-anesthesia care units (PACUs), 
step-down units and more have been 
converted into ICUs. Beginning the last 
week of March, operating rooms (OR) 
were closed for elective cases except for 
medical emergencies, with an OR vol-
ume normally exceeding 1,000 cases 
per day reduced to about 80 or less. The 
ICUs quickly reached capacity with a 
continued census of more than 800 pa-
tients on a ventilator. The burden on the 
Northwell system (Figure 1) is approx-
imately in line with statewide case and 
mortality trends (Figure 2).4 It appears 
that we have hit the peak on hospitaliza-
tions with, as of this writing, 3 days of a 
positive trend where discharges margin-
ally outnumber admissions. Still, the long 
lengths of stay associated with COVID-
19 will require continued redeployment 
of physicians, nurses, technologists and 
others to help cover the volume of illness. 

The impact on cancer services has 
been dramatic. The ability to perform 
surgery, biopsies, and procedures, and 
offer other ancillary clinical and sup-
portive services has been significantly 
impacted. We have taken numerous pro-
active steps to prepare for COVID-19 
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and implement policies over the past 7 
weeks (as of this writing). The purpose 
of this review article is to outline how 
the department of radiation medicine has 
managed the COVID-19 crisis to date.

Impact on Our Radiation  
Medicine Department 

The public health crisis sketched 
above has had a major downstream im-
pact on medical services not immedi-
ately related to its mitigation, including 
our Radiation Medicine Department. 
The Department of Radiation Medi-
cine of the Northwell Health Cancer 
Institute comprises 9 radiation oncol-
ogy clinics across 6 of the 9 downstate 
New York counties and provides cancer 
care to patients throughout this regional 
area. In the immediate prelude to the 
pandemic, the department’s daily cen-
sus on average consisted of 270 patients 
receiving external-beam radiation, 6 to 
10 receiving stereotactic radiosurgery 
(SRS) or stereotactic body radiation 
therapy (SBRT), 2 receiving Gamma 
Knife (Elekta), 20 simulations, 18 new-
starts, as well as various brachytherapy 
procedures, and other patient evaluation 
and management (E/M) visits. As early 
as the week of March 9, it was becom-
ing apparent that New York would be 
significantly affected by COVID-19. 
This “quiet before the storm” was wors-
ened by constant news reports, which 
distracted from our day-to-day opera-
tions. Nevertheless, we had time to plan 
without fully recognizing the impact 
within the department and overall. 

On March 15, an email was sent to 
our physicians and administrators out-
lining the over-riding principles (Table 
1) and action items needed for safe op-
erations. These principles have served 
without compromise since. 

We also determined that follow-up 
visits should be curtailed and converted 
initially to a phone call while telehealth 
services were being implemented. Addi-
tionally, we asked physicians to catalog 
cases into critical and noncritical cate-
gories in case of staffing issues, and to 

FIGURE 1. Impact of COVID-19 at Northwell Health – hospitalized patients: 3/22/2020-4/15/2020

FIGURE 2. New York State COVID-19 incidence trends 2/29/2020-4/10/2020

Table 1. Principles of Department During COVID-19,  
as Outlined in March 15 Department Email

 Our Priorities During COVID-19 Are the Following: 

 1. Protect the health of staff

 2. Protect the health of our patients

 3. Ensure continuation of care for active patients receiving radiation therapy

 4. Maintain access to patients requiring radiation therapy services

 5. Provide an appropriate standard of care to infected patients only if priorities 1-3 can be met
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start anticipating cancelled procedures 
and surgeries.  

While we never had an issue ob-
taining personal protective equip-
ment (PPE) at Northwell, PPE policies 
evolved during this early phase of the 

crisis, creating some staff concern and 
anxiety. Also evolving at this time was 
the management of staff exposures and 
patient screening. We started to de-
ploy work-from-home (WFH) orders 
for some back-office staff, including 

those performing treatment planning, 
to reduce personnel volume and thereby 
lower exposure risk. 

Additionally, on March 17, we issued 
a policy for our residency program to 
protect residents and minimize their ex-
posure without compromising training. 
The policy stated that residents would 
immediately do the following: WFH 
on their attendings’ academic days and 
other days when no clinic or hospital 
visits were scheduled for their respective 
services; don context-appropriate PPE 
for all patient encounters; perform con-
touring, plan review, clinical note writ-
ing, and other such work remotely to the 
extent feasible; and participate in didac-
tic sessions and tumor boards via video 
chat and/or teleconference. On April 1, 
we also implemented weekly teleconfer-
ence check-ins between the residents and 
program director regarding operational 
concerns and resident well-being.

Prioritizing Patients for  
Radiation Start

By March 19 a more detailed out-
line was developed to prioritize patient 
treatment urgency into three categories 
(Table 2). At that time, we had 253 pa-
tients in the queue between consultation 
and treatment start. A department-wide 
video conference was convened on the 

Table 2. Prioritization of Radiation Treatment Start Date Based on Treatment Urgency

Priority Description Example Cases
Priority I Cases where a delay of treatment may result in a loss of life, progression of disease or a  1. Oncologic emergencies 
 permanent loss of neurological or other function.  2. Advanced head and neck 
 These patients are to be assessed and managed accordingly. 3. Advanced gastrointestinal 
  4. Advanced gynecologic
  5. Advanced lung
  
Priority II Cases that may be delayed for up to 4 weeks, and delay in treatment is unlikely to result  1. Early stage head and neck 
 in a loss of life or negatively impact a patient’s prognosis. 2. Early stage lung
 If a patient’s treatment is deferred, waiting lists should be created for priority II patients 3. Lymphoma
 requiring treatment. These waiting lists will be reviewed at least weekly depending on 4. Brain stereotactic radiosurgery of benign diseases
 the overall situation and the availability of treatment slots. 

Priority III Cases that may be delayed for 30 days or more, where such delay in radiation treatment  1. Early stage prostate 
 is unlikely to result in a loss of life or negatively impact a patient’s prognosis. 2. Early stage breast
 If a patient’s treatment is deferred, waiting lists should be created for priority III patients 3. Prostate on androgen deprivation
 requiring treatment. These waiting lists will be reviewed for pending treatment  
 accordingly and the patients contacted with follow-up as needed. 

Table 3. Prioritization Assignment of All Pending Patients 
(total n = 253) as of March 20, 2020

 Priority N %
 I 150 59%
 II 68 27%
 III 35 14%

FIGURE 3. Average daily patient load in radiation medicine (not including one community site) 
during COVID-19
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morning of March 20 where each case 
was presented and assigned a priority 
(Table 3). While it was laudable to delay 
the start of up to 40% of our patients, it 
was not clear if or how many of the staff 
would become sick and if we could  

continue to offer access to current pa-
tients. As a result, our on-treatment 
patient volume did not decompress 
for another 2 weeks due to lagging at-
trition (Figure 3). Although we never 
experienced a reduction in staff, we had  

developed contingency plans to main-
tain access and treatment if that had 
happened.5 Likewise, our physics de-
partment smoothly transitioned to WFH, 
with shorter planning times and slightly 
longer plan upload times likely due to 
virtual private network (VPN) connec-
tivity (Figure 4).

Other actions during the week of 
March 16-20 included starting a daily 
administrative operations call, creating 
a new huddle for on-site staff (at appro-
priate distance), pre-screening patients 
before entering our waiting room, con-
verting more than 70% of our E/M vis-
its to telehealth, and managing several 
staff rule-outs and rule-ins for COVID-
19 (Table 4).

Maintaining a Culture of Safety
It is critical in a crisis to maintain de-

partmental rules and policies regarding 
patient safety. During the COVID-19 
crisis, we have made a purposeful de-
cision not to relax safety rules whatso-
ever and to not allow workarounds, but 
rather to assess and view these rules as 
the foundation of providing safe care. 
Doing so has created a routine and set 

FIGURE 4. Physics monthly planning volumes and average time to completion for three steps: 
Treatment plan, 2nd check, and plan upload (in hours); January through March 2020.

Table 4. Lessons Learned for Managing a Radiation Medicine 
Department Through the Crisis Phase of COVID-19

 1. Decrease treatment volume 

  • Facilitate spacing of patients during the day, decreasing foot traffic through the department.

  • Assign radiation therapist rotations that decrease team size on the linear accelerator.

 2. Have a back-up plan ready

  •  We planned for residents and even attendings to work with a tech to keep treating if needed; 

this has not yet been necessary.

 3. Work from home (WFH)

  • We have instituted WFH for secretarial, billing, physics and dosimetry teams

  • Plan for extra laptops and remote access, especially for treatment planning off site.

 4. Daily huddles

  •  The staff want to understand the situation and have many questions. Leaders have access  

to information that the staff does not have. It is vital to share as much with them as possible.

 5. Be flexible (and admit to that flexibility)

  •  Things change rapidly, and we have written more policies in the last 6 weeks than  

collectively in the past several years. 

  • Communicate these changes effectively and quickly. 

  •  Be aware of ad-hoc rule making. The staff will feel like they need to be proactive and may 

institute some ad-hoc changes. Sometimes these are helpful, and sometimes not.

FIGURE 5. Staff dressed in appropriate 
personal protective equipment (PPE) while 
treating our first SARS-CoV-2 positive 
patient.
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Table 5. Consensus Guidelines for Intensive Treatment Management  
to Reduce Hospitalization and Adverse Events* 

Disease Site Pre-treatment Acute CTCAE13  Suggested Interventions 
  to manage 
Anal Cancer  Health system resources  Dermatitis • Twice weekly OTV after 2nd week 
 potentially unavailable: Desquamation •  Early use of: Silvadene, sitz baths, anti-diarrheal, pain
 •  Home care /  Pain     medication/management 

wound care services Diarrhea •  CBC monitoring, weekly MedOnc visits (neutropenia/anemia)
  Dehydration • Consider treatment breaki  
  Cytopenias 

Rectal Cancer –  Consider induction Dermatitis • Twice weekly OTV after 3rd week 
advanced, low-lying chemotherapy as part of Desquamation • Early use of: Silvadene, sitz baths, anti-diarrheal, pain 
 total neoadjuvant therapy Pain      medication/management 
 to delay start of radiationii  Diarrhea • CBC monitoring, weekly MedOnc visits

Esophageal Cancer –  Health system resources Esophagitis Early 
advanced  potentially unavailable: Weight loss • Twice weekly OTV after 2nd week
 •  Nonemergent procedures  Cough • Early use of: PPI twice daily, oral steroids, Carafate, pain 

(eg, esophageal dilation,  Dyspnea      medications, dietary evaluation, nutritional supplement shakes 
tent placement, feeding   Hospital avoidance 
tube placement)  • IV fluid hydration by MedOnc

 Consider perioperative     - If MedOnc unavailable, IV fluid hydration within
 chemotherapy to defer          RadMed department 
 radiationiii    • NG-tube placement (may be difficult, particularly if 
        obstructive symptoms)

Lung Cancer –  Consider induction Cough • Evaluate for O2 need (nocturnal, ambulatory, at rest) 
advanced  chemotherapy (particularly Dyspnea • Twice weekly OTV after 2nd week 
 for small cell) Esophagitis • Early use of: oral steroids, PPI, Carafate, pain
 Consider deferring adjuvant  Weight loss      medications, nutritional supplement shakes 
 RT start date for consolidative  Cytopenias • Aggressive management of esophagitis: PPI twice daily,  
 RT or PCI for SCLC, postop       gabapentin, dietary evaluation 
 N2 NSCLC
 
Head and Neck Cancers Health system resources  Mucositis Early 
 potentially unavailable: Odynophagia • Twice weekly OTV
 • Dental evaluation Dysphagia • Review CBC taken by MedOnc weekly
 • Feeding tube placement Dehydration • Early use of: pain medication/management, gabapentin, mouth
 • Speech/swallow evaluation Weight loss      rinses, nutritional supplement shakes, dietary evaluation
 • Home care /  Cytopenias Hospital avoidance
      wound care services  • When dysphagia begins, start IV fluid hydration by MedOnc
 Consider weekly cisplatin       (otherwise fluid bolus via PEG if available) twice weekly 
 dosing for fit candidates        during chemoradiation 
 (30-40mg/m2) instead of      - If MedOnc unavailable, consider IV fluid hydration within 
 bolus cisplatin.          RadMed department
 If borderline candidate for   • NG-tube placement if weight loss otherwise meeting criteria 
 systemic therapy, do not use.        for PEG placement 
 Consider altered fractionation   • Low threshold to stop chemotherapy if patient develops  
 to compensate for lack of        CTCAE ≥ 3 
 systemic therapy.  • Consider treatment break for refractory grade 3 symptoms 
 For elderly patients, consider        (< 1 week) 
 hypofractionation and no  
 chemotherapy. 



20       n        APPLIED RADIATION ONCOLOGY                                    www.appliedradiationoncology.com June  2020

LEADING A RADIATION MEDICINE DEPARTMENT FROM THE EPICENTER OF THE COVID-19 PANDEMIC

applied radiation oncology

SA-CME (see page 9)

of expectations that have grounded the 
staff during the uncertainty of a health 
crisis unfolding around them. Oppor-
tunities to explore modifications of 
these safety rules provide fresh per-
spectives toward established policies. 
However, we have refrained from 
making such changes in the midst of 
the crisis, and instead have cataloged 
feedback from faculty and staff for fu-
ture discussion, when we are past the 
acute crisis phase. 

Management of SARS-CoV-2 
Positivity Among Staff and Patients 

The department has had several staff 
members test positive for SARS-CoV-2 
virus. This understandably creates anx-
iety regarding potential exposures. 
Fortunately, we have seen relatively 
little cross infection except at one of 
our locations early in the crisis where 
several staff tested positive together. 
When staff were known to have tested 
positive for the virus, all patients and 

staff with whom they had come in con-
tact in the 48 hours prior to falling ill 
were informed of the exposure. We fol-
lowed CDC guidelines for health care 
workers (HCWs) stating that asymp-
tomatic HCWs who had been exposed 
to a known COVID-19 case should 
continue working while wearing a sur-
gical mask and undergo twice-daily 
temperature and symptom reporting. 
We attribute the low departmental in-
fection rate to Northwell’s early policy 
requiring clinical staff to wear surgical 
masks at all times, high staff awareness 
about infection prevention, and a policy 
requiring patients to wear masks. In ad-
dition, the health system instituted an 
early policy prohibiting in-person group 
meetings including teaching confer-
ences and tumor boards. This allowed 
staff to limit exposure to each other and 
reduced the need to travel between our 
outpatient and inpatient sites for nonpa-
tient-care-related activities. Further, we 
protected patients and staff by requiring 

patients to undergo telephone screening 
24 hours prior to their appointment.  

We continue to treat infected patients 
with full PPE with an approach involv-
ing the use of a rear door, limited expo-
sure time, increased physical distance, 
appropriate donning and doffing of full 
PPE, and appropriate vault decontami-
nation (Figure 5). The ability to treat a 
positive patient in their acute phase of 
COVID-19 and then to have the illness 
resolve and continue treatment with-
out the need for full PPE and without a 
break is also very encouraging.

Current Status: Seven Weeks  
into the Crisis 

Our treatment numbers are about 70% 
of typical volume and it was helpful to 
arrive here as we initially did not know 
how staff would be affected. We are call-
ing this our “soft landing.” Now that we 
are in this position, we can better con-
trol new patient flow, with many in the 
queue assigned a priority level of 2. We  

Table 5. (continued)

Disease Site Pre-treatment Acute CTCAE13  Suggested Interventions 
  to manage 
High-grade Glioma Standard fractionation vs  Headaches Early
 hyopfractionation for  Nausea • Twice weekly OTV after 2nd week 
 elderly/poor performance Vomiting • Steroid management, perhaps more anti-epileptic use than normal 
 status vs palliative Seizures Hospital avoidance
   • If progressive neurologic symptoms, consider outpatient MRI,  
        evaluation by neuro-oncology/neurosurgery

Vulvar Cancer Health system resources  Pain • Twice weekly OTV after 2nd week 
 potentially unavailable: Dermatitis • Early use of: Silvadene, sitz bath, pain medication/management,  
 • Decreased OR availability  Desquamation      anti-diarrheal 
      —> Increased utilization  Diarrhea • CBC monitoring, urinalysis, weekly MedOnc visits 
     of definitive chemoradiation Dehydration • Consider treatment break (goal < 1 week)
 • Home care /  Cytopenias 
      wound care services 

*adapted with permission from reference 5 
iRTOG 98-11(14) allowed a 10-day break as needed; in RTOG 052915, breaks were mostly due to neutropenia. 
iiTotal neoadjuvant therapy approach added to 2015 version of NCCN guidelines as an acceptable option.16  
iiiPerioperative chemotherapy is an alternative option to chemoradiation for distal esophagus and EGJ17,18 
 
Key: CTCAE = Common Terminology Criteria for Adverse Events; OTV = on-treatment visit; CBC = complete blood count; PPI = proton-pump inhibitor; 
IV = intravenous; NG = nasogastric; RT = radiation therapy; PCI = prophylactic cranial irradiation; SCLC = small-cell lung cancer; NSCLC = non-small cell 
lung cancer; PEG = percutaneous endoscopic gastrostomy; MRI = magnetic resonance imaging; OR = operating room
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continue to space out treatments to  
decrease foot traffic in the waiting 
room. Coupled with telehealth, our dis-
tancing measures have proven highly 
successful.

As the crisis in New York remains 
critical, the issue now is redeploy-
ing staff. We have had staff from all 
departmental areas redeployed to in-
patient or ambulatory care. Specifi-
cally, several nurse practitioners and 
physician assistants worked on inpa-
tient COVID units for 2 to 4 weeks at 
a time. Physicians were also added to a 
redeployment list, but to date were not 
needed to staff COVID units. It is not 
clear if this will remain a short- or long-
term policy but to date we have not 
faced critical staffing issues. 

We have also begun screening all 
patients who enter our departments for 
symptoms related to COVID-19 and 
we have discouraged visitors from ac-
companying patients unless they are a 
formal caregiver. If screening indicates 
concerning symptoms, the patient is iso-
lated, formally evaluated by a clinician, 
and referred for immediate testing in our 
ambulatory locations. Specific ambula-
tory offices throughout our health system 
have now been converted for exclusive 
use as testing centers. 

Another area we are addressing is 
hospital avoidance for our patients 
(Table 5). The goal is to keep our active 
on-treatment patients out of emergency 
departments and hospitals. Hospitals are 
no longer a sanctuary site for support-
ive cancer care, but rather an iatrogenic 
risk site with limited resources for the 
cancer patient. We will be doing things 
differently with regards to pre-, on-, and 
post-treatment management, and we are 
hopeful that some of these changes may 
make a long-term difference.5 

Recommendations for Crisis 
Management 

The COVID-19 pandemic represents 
a challenge to medical practice that is 
unprecedented in living memory. As 
other authors have noted, oncology  

patients face a uniquely precarious situ-
ation during this crisis: They are likely 
to be at elevated risk of severe compli-
cations of SARS-Cov-2 infection on the 
basis of age and pathology alone, and 
are at further heightened risk of expo-
sure as a consequence of the oncologic 
interventions intended to prolong life 
and/or improve quality of life. Patients 
and their providers must negotiate a 
Morton’s fork between foregoing onco-
logic care and potentially succumbing 
prematurely to cancer, or pressing for-
ward with that care and risk succumb-
ing to COVID-19 complications.6,7 

Moving from the individual doctor- 
and-patient approach to a system-wide 
view, oncology departments must take 
stock of where they find themselves in 
the framework proposed by Schrag et 
al: in preparatory, acute, or crisis phases 
of the pandemic.7 As of this writing, 
the majority of the US is in a prepara-
tory phase (intact system with a surplus 
of manpower and equipment) or acute 
phase (a system under strain with re-
duced capacity that can still meet its 
needs by strategic resource allocations). 
New York and much of the Northeast, 
Louisiana, and Michigan are in a crisis 
phase: a system overwhelmed and fac-
ing shortages. It is crucial to marshal 
resources and prepare staff during the 
preparatory and acute phases to with-
stand the crisis phase and minimize the 
impact on care, to lay plans in advance 
for a transition out of crisis phase, 
and indeed to lay preparations for the 
possibility of cycling between these 
phases given the possibility of subse-
quent spikes of infection resulting from 
causes beyond health care systems’ 
control.3

The challenge of oncology care 
during this crisis is further exacerbated 
by the loss of oncologic surgeries due to 
the lack of OR resources and the need to 
preserve hospital space for COVID-19 
patients. This impact also includes the 
limitation or curtailment of brachyther-
apy procedures leading us to move away 
from an accepted standard of care in 

many instances. From a radiation oncol-
ogy perspective, there has been a push 
to shorten treatment courses by imple-
menting hypofractionated options to 
replace protracted conventionally frac-
tionated radiation therapy. While some 
of these shorter fractionation schedules 
have evidence-based outcomes, many 
alternative treatment schedules have 
not undergone the same breadth of data 
collection and analysis. In addition, 
many physicians may find themselves 
uncomfortable with these regimens and 
unable to counsel patients appropriately 
on the expected short- and long-term 
effects. Examples include adoption 
of single-fraction regimens in settings 
ranging from curative-intent thoracic 
SBRT to palliative radiation therapy in 
oncologic emergencies, instead of the 
multifraction approaches that would be 
favored under ordinary circumstances.8.9 
Likewise, from a medical oncology per-
spective, re-evaluation of oral over in-
travenous chemotherapy and keeping 
patients out of infusion facilities remains 
circumspect with regard to equivalent or 
non-inferior outcomes.7   

Oncology, by its nature, is a multidis-
ciplinary enterprise and oncologic care 
is optimized by communication and co-
ordination of therapy between its various 
clinical branches and in collaboration 
across health systems. It is encouraging, 
in this context, to see the swift adoption 
across many practices nationally and in-
ternationally of similar policies to limit 
clinical volumes and treatment times, 
while maintaining social distancing as 
well as the morale and health of provid-
ers and ancillary staff.7-12

Conclusion
It is undeniable that delays in deliv-

ering oncologic care secondary to the 
scarcity of resources and need for strict 
social distancing will impact patient out-
comes. The degree of that impact, and in 
which settings it is most significant, will 
be an urgent subject of future study and 
analysis. We have outlined here our sys-
tematic approach to mitigate that impact 
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to whatever extent is feasible and safe in 
the interim. Our mission in this crisis is 
to continue to provide exemplary onco-
logic care while contributing to the pub-
lic health of our community — perhaps 
the most severely and acutely affected of 
any in the world – and we are unwaver-
ing in our commitment to do so. 
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