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ABSTRACT

The resulting pandemic from the novel severe acute respiratory coronavirus 2, SARS-CoV-2 (COVID-19), continues to exert a
strain on worldwide health services due to the incidence of hospitalization and mortality associated with infection. The aim
of clinical services throughout the period of the pandemic and likely beyond to endemic infections as the situation stabilizes
is to enhance safety aspects to mitigate transmission of COVID-19 while providing a high quality of service to all patients
(COVID-19 positive and negative) while still upholding excellent medical standards. In order to achieve this, new strategies
of clinical service operation are essential. Researchers have published peer-reviewed reference materials such as guidelines,
experiences and advice to manage the resulting issues from the unpredictable challenges presented by the pandemic. There
is a range of international guidance also from professional medical organizations, including best practice and advice in order
to help imaging facilities adjust their standard operating procedures and workflows in line with infection control principles.
This work provides a broad review of the main sources of advice and guidelines for radiology and nuclear medicine facilities
during the pandemic, and also of rapidly emerging advice and local/national experiences as facilities begin to resume previ-
ously canceled non-urgent services as well as effects on imaging research.

INTRODUCTION

Since its emergence in December 2019, SARS-CoV-2,
(COVID-19) has had a profound effect on healthcare
systems across the world," and no aspect of medical practice
has gone unaffected. COVID-19 is a highly transmittable
and pathogenic viral infection, with primary transmission
being via respiratory droplets and fomites during close
unprotected contact between an infector and an infectee.”
Due to human-to-human transmission and a potentially
high volume of asymptomatic carriers, radiology depart-
ments are required to implement appropriate infection
prevention for the safety of all patients and staff.> This
process has greatly impacted the way healthcare facilities
operate in order to minimize risks associated with infection
transmission.

With the rapid publication of articles on the subject since the
formal beginning of the pandemic in February (Figure 1), it
is thus difficult to digest the rise in research related to admin-
istrative practice. This article aims to summarize current
standings in international guidance for radiology and nuclear
medicine services, as well as review the rapidly growing body
of evidence of related peer-reviewed experience and evidence.
We also present some emerging initiatives such as the use of
artificial intelligence (AI) in COVID-19 stratification and
diagnosis, and the effect of the pandemic on imaging research.
Although some of the details in this work are time-sensitive
due to the nature of the acute global emergency, we believe
there is sufficient information to provide some key informa-
tion and emerging concepts. Table 1 details the most relevant
primary guidelines issued to help guide facilities in their local
policies and responses to the pandemic.
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Figure 1. The rise in pre-print or accepted publications over all research areas on COVID-19. PUbMED search terms Jan 12020-Feb
11 2020 “coronavirus” and Feb 11 2020-July 312020 “covid-19” or “covid19” in the title or abstract (to reflect the naming conven-
tion implemented by the World Health Organization on February 11 2020). Only articles in English were included.
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Facility &workforce guidance

Radiology facilities across the world rapidly implemented major
changes to their services to mitigate the risk to staft and patients
of COVID-19. The Centers for Disease Control and Preven-
tion (CDC) in the USA has produced wide-ranging guidelines
covering facility aspects such as planning and optimization of
PPE, tools to estimate the surge in demand for imaging services,
teleradiology, revenue concerns and mitigating staff shortages.
Facilities have been implementing a local infection control policy
for their examination rooms and equipment from guidance such
as those provided by local government and adapt their care to
patients and staff accordingly.*** Advice from UK health insti-
tutions have been provided on the effective use and implemen-
tation of personal protective equipment (PPE),?! with further
on-the-ground practical modifications such as a risk assessment
of each and every patient, as suggested by the Society of Radiogra-
phers.?? With potential staff absence due to illness, quarantine or
family care, NHS England has requested health professionals to
work beyond their usual scope of practice (along with employer
retraining and supervision) as they likely have transferable skills
in need throughout a hospital.”*

Examples of institutional practical experiences aimed at
enhancing infection control and social distancing procedures
specific to radiology can be found from countries initially
impacted greatly by the pandemic such as the USA,** Neth-
erlands,” China®® and Italy.”’ Multi-centre comparisons of
preparedness and ability to respond have also been performed
in the USA by a scientific expert panel.?® Facilities in countries
such as Singapore, with previous experience of mitigation of
SARS in 2003 and HINT1 in 2009, were quick to implement well-
developed contingency plans and have documented their own
experiences.zg’
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Safety measures for radiology staff to manage patients with
known or suspected COVID-19 infection suggest implemen-
tation of a robust plan in radiology departments to prevent
further transmission of the virus to patients and staff.** Manu-
facturers of equipment have also produced guidance on specific
tools such as recommendations on CT imaging protocols for
COVID-19 diagnostic scanning, reconfiguration of fluo-
roscopy systems for chest radiographs, remote workstation
support flexibility and important equipment decontamination
protocols.*' %

As the pandemic evolves and further outbreaks become a possi-
bility, organizations have adjusted their requirements of their
imaging facilities and staff. For example, the European Associa-
tion of Cardiovascular Imaging has produced recommendations
on the suitability of cardiac imaging in patients with and without
known COVID-19 infection and known or acute cardiac disease,
the use of trans-esophageal echocardiography and fetal echo-
cardiography as well as strategies to reduce cross-infection from
patients and staff with a focus specifically on cardiac imaging

examinations.>

Telemedicine has become an integral part of patient manage-
ment due to work at home notices. Investment into IT systems
has facilitated remote working and robust platforms for virtual
MDT meetings. This initiative is supported by many organiza-
tions such as the RCR and CDC, who have produced guidance
around the IT requirements for working from home for radiol-
ogists such as attending MDTs and remote reporting of images
with a relaxation of display guidance with home-based general
display quality control of test patterns.®
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Table 1. Primary sources of general and modality-specific guidelines
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General facility guidelines

Infection prevention and control and preparedness for COVID-19 in healthcare
settings - third update*

European Center for Disease Prevention and Control

Health and medical surveillance during the coronavirus outbreak®

UK Health and Safety Executive

Rapid Review of the literature: Assessing the infection prevention and control
measures for the prevention and management of COVID-19 in healthcare settings®

Health Protection Scotland

Coronavirus Disease 2019 (COVID-19) Treatment Guidelines’

National Institutes of Health

Information for Healthcare Professionals about Coronavirus (COVID-19)®

Centers for Disease Control and Prevention

Interventional Radiology

BSIR Advice regarding COVID 19 pandemic®

British Society of Interventional Radiology

SIR COVID-19 toolkit!°

Society of Interventional Radiology

Guidelines for vascular and interventional radiology units during the COVID-19
outbreak: A consensus statement from the Spanish Society of Vascular and
Interventional Radiology (SERVED!

Spanish Society of Vascular and Interventional Radiology

Magnetic Resonance Imaging

ACR Guidance on COVID-19 and MR Use!?

American College of Radiology

SCMR’s COVID-19 Prepardness Toolkit"?

Society of Cardiovascular Magnetic Resonance

Nuclear Medicine/PET services

COVID-19 pandemic: Guidance for Nuclear Medicine Departments'*

International Atomic Energy Association

COVID-19: guidance for infection prevention and control in nuclear medicine'®

British Nuclear Medicine Society

BNMS Guidance for Covid-19 Recovery phases!®

British Nuclear Medicine Society

Guidance and Best Practices for Nuclear Cardiology Laboratories during the
Coronavirus Disease 2019 (COVID-19) Pandemic: An Information Statement from
ASNC and SNMMI"’

Society of Nuclear Medicine and Molecular Medicine/ American
Society of Nuclear Cardiology

Ultrasound services

World Federation for Ultrasound in Medicine and Biology Position Statement: How
to Perform a Safe Ultrasound Examination and Clean Equipment in the Context of

World Federation for Ultrasound in Medicine and Biology

COVID-19'8

COVID-19: Infection prevention and control guidance for all ultrasound
practitioners™®

Australasian Society for Ultrasound in Medicine

Regulatory guidance

With rapid changing of radiology services, legal enforcing agen-
cies have responded with temporary measures on sites adapting
to change. Examples include UK Ionizing Radiation (Medical
Exposure) Regulations (IR(IME)R) inspectorates offering flexi-
bility within the legislative and regulatory requirements, training
due to transfer of staff, equipment quality control schedules,
inspections and transfer of services.”®> For Nuclear Medicine
facilities as backlogs grow due to the cancellation of non-urgent
procedures, the UK Environment Agency has temporarily
relaxed certain permit-specific reporting conditions for envi-
ronmental release or monitoring of radioactive by-products.®
The Association of Radioactive Substances Advisory Committee
(ARSAC) has produced a temporary license to aid in the rapid
transfer of existing radionuclide diagnostic services.”” Under the
Control of Substances Hazardous to Health regulations, occupa-
tional health technicians/responsible persons can administer an
appropriate health questionnaire remotely and full assessments
can be deferred for up to 6 months®

General guidance on patient management

As sites react to the pandemic, clinical management of patients
in radiology facilities has undergone rapid changes based on
infection control needs. For example, modifications of imaging
patients under general anesthesia have suggested that definitive
COVID-19 diagnosis should be established before these studies
should proceed,”® and further research has investigated cross-
infection rates following adjustments to anesthesia management
protocols.*

The UK Royal College of Radiologists (RCR) has produced
guidance documents on the changing operations of clinical
radiology and clinical oncology imaging, dealing with topics
such as procedure-specific PPE, the role of CT in suspected
COVID-19 positive patients, and the role of CT in cancer
imaging during the pandemic.”’ As there remains a marked
lack of availability of diagnostic services that form key parts
of cancer management pathways, work continues to develop
“COVID-19-protected” cancer hubs across the UK with robust
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isolation and testing protocols for the safe delivery of diag-
nostic services.

Although outside the scope of this review work of operational
guidance, there are many papers describing clinical presenta-
tion and radiology features of COVID-19 on CT,*! MRL** ultra-
sound*® and PET-CT.** Of note is that radiological chest imaging
has been noted as “not useful” as a first-line diagnostic test for
COVID-19 and should be reserved for hospitalized symptomatic
patients with specific clinical indications.*> Advice and guide-
lines have been issued by a wide range of organizations as to the
proper use of CT and X-ray during the pandemic, such as by the
American College of Radiology (ACR)*® and a consensus state-
ment by the Radiological Society of North America (RSNA).*
Decision tools have been developed on how best to utilize
imaging services in the workup of COVID-19 patients.*® Further
details of clinical presentation data can be found in radiology
journals that have dedicated special focus websites with peer-
reviewed articles on the topic of COVID-19, such as RSNA
[https://pubs.rsna.org/2019-nCoV], The Lancet [https://www.
thelancet.com/coronavirus/archive] and the American Journal
of Roentgenology  [https://www.ajronline.org/topic/cov19].
Decision-making tools and imaging recommendations have also
been produced to aid low-to-middle income countries (LMIC)
with screening and triage of hospitalized patients as they may not
have the same imaging resources of wealthier nations.*

Interventional radiology

Interventional radiology (IR) provides advanced image-guided
treatments of a range of patient conditions, from the well to the
vulnerable and from elective outpatients to critically ill inten-
sive care unit patients. Advisory research from Singapore has
published detailed preparedness techniques for IR services such
as the set up of teams for outpatient and inpatient cases and
on-call services, as well as specifying pathways and techniques
to be taken with COVID-19 positive cases, PPE concerns and
workload optimization.?® Further Singaporean work has demon-
strated the implementation and operation of isolation rooms
and suggested staff movement pathways.”’Other research has
demonstrated practical considerations on how the IR theaters
site design can be temporarily modified to minimize contagion
(i.e., negative pressure theater for COVID-19 positive patients),
and how patient workflow and standard operating procedures
(SOPs) can be adjusted.”® A 15-point guideline document
from the British Society of Interventional Radiology have been
produced with recommendations in a UK framework context
including how to optimize caseload, risk stratification of staff
and ensuring adequate provision of consumable supplies.” A
recent consensus statement offers specific strategies in preventive
measures and regulations, step by step for donning and doffing
personal protective equipment, specific IR procedures which can
not be delayed, and advice with high-risk aerosol-generating
procedures in IR with COVID-19 positive patients.'!

MRI

A majority of MR procedures are elective outpatient procedures
and therefore the current consensus is to minimize the use of
MRI unless absolutely necessary. The ACR has produced general
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guidelines on the use of MRI covering a range of topics from
room sanitization and room air exchanges for infection control,
use of PPE and adhering to MR compliance of facemasks when
entering Zone IV (inside the scanner room).'’Staff accom-
panying infectious patients may be wearing respirators when
they arrive at the MRI room, and MRI staft may be wearing a
respirator as part of their PPE when dealing with these patients.
Recent research has examined the MR safety of a range of respi-
rators and facemasks for the presence of ferromagnetic proper-
ties.”> Work has also investigated the MR safety of respiratory
hoods and FFP3 facemasks provided by the UK Society of
Radiographers.?? These tests were not performed to American
Society for Testing and Materials (ASTM) standards but serve as
aids for sites considering their use.

Of concern for COVID-19 are the known cardiovascular compli-
cations of respiratory viral infections.”® The Society for Cardio-
vascular Magnetic Resonance (SCMR) has published guidance
on the approach to CMR requests, updated roles and staffing of
CMR technologists, as well as practical implications of scanning
ventilated COVID-positive patients.'?

Nuclear medicine

Nuclear medicine facilities come with added logistical consider-
ations due to many producing their own radiopharmaceuticals
in house, whether with generators ([°™Tc] or [*®*Ga]) or a cyclo-
tron. Sites may also import many radiopharmaceuticals for diag-
nostic and therapy uses and thus are heavily reliant on a complex
supply chain of materials from a range of distributors likely to
themselves be affected during the ongoing crisis. The Interna-
tional Atomic Energy Agency (IAEA) has published a series of
webinars related to the pandemic, including on the challenges
and guidance for nuclear medicine departments as well as poten-
tial issues on the global supply of radiopharmaceuticals."*

The most recent updates from Nuclear Medicine Europe
(NMEu)>* state that the situation is gradually improving and
there are no problems with medical isotope production facil-
ities inside and outside of Europe. However there may still be
short-term logistical issues with delivery due to port/airport
closures related to remaining government imposed movement
restrictions.

The European Association of Nuclear Medicine (EANM) guid-
ance offers aid in adjustment and adaptation to the COVID-19
pandemic by presenting general recommendations for nuclear
medicine departments to follow, based on a typical patients
“journey” through the department.> National nuclear medicine
organizations are publishing their own practice-based advice and
guidelines based on local laws, practice and international guid-
ance such as the British Nuclear Medicine Society (BNMS)>®>7
covering aspects such as postponement of certain examinations
via a traffic light system, delivery of radiopharmaceuticals, legal
considerations and extra reporting of lung CT scans if acquired
as part of a SPECT-CT or PET-CT procedure.

The Society of Nuclear Medicine and Molecular Imaging
(SNMMI) and American Society of Nuclear Cardiology (ASNC)

4 of 10 birpublications.org/bjr

Br J Radiol;95:20200511


http://birpublications.org/bjr

Operational radiology guidance during and after COVID-19 pandemic

published a statement related to the specific adaptations required
of nuclear cardiology studies to mitigate transmission of COVID-
19, such as single day imaging protocols, eliminating physical
cardiac stress testing and social distancing during uptake phases
of imaging.'” A recent article from a number of leaders of nuclear
medicine facilities worldwide details the practical precautions
and on the ground experiences faced when implementing such
rapid and radical changes as those promoted in guidelines.”®

A specific issue of concern in nuclear medicine involves venti-
lation/perfusion (VQ) pulmonary embolism scanning, which
requires the use of aerosolized [**™Tc]-DTPA leading to poten-
tially aerosolized secretions, and is regarded as a high-risk
procedure of cross-infection. A further complication is that the
population of patients suspected of having pulmonary embolism
have overlapping symptoms with individuals who are infected
with COVID-19. Research has proposed, using perfusion-only
scintigraphy,® CT pulmonary angiograms and performing VQ
imaging together with precautions (i.e., technologists equipped
with N95 masks, full PPE, decontamination procedures) only
as a last resort.%" For patients with contraindications for iodine
contrast, a perfusion-only SPECT scan has been proposed as an
alternative.®"

In regards to radionuclide therapy, BNMS guidelines also detail
likely suspension of non-urgent cases of radionuclide, and a
review of each patient on an individual basis for potential impact
of therapy on the immune system (i.e., lutetium and radium
therapies). Some imaging centers have also continued day-case
radioiodine hyperthyroid treatments."?

Ultrasound

The World Federation for Ultrasound in Medicine and Biology
(WFUMB) and International Society of Ultrasound in Obstetrics
& Gynecology (ISUOG) have produced comprehensive guid-
ance on performing safe ultrasound examinations and cleaning
of equipment in the context of the COVID-19 pandemic.'®%* Of
particular concern is ultrasound gel and transducers as transmis-
sion vectors and thus the recommendation is to use single-use
gel packets for external ultrasound with a comprehensive
cleaning regime. As viral RNA has been found in stool samples
from COVID-19 infected patients,®® considerations should also
be made for transrectal ultrasound procedures.

Ultrasound has also been investigated as a replacement to a stan-
dard stethoscope in urgent care to reduce cross-infection.** Lung
ultrasound has also been promoted in a diagnostic setting for
suspected COVID-19% and also in pregnant patients.®® Work
has also suggested standardization techniques in COVID-19
positive patients for improvement of quantitation and reproduc-
ibility across sites.””

As detailed above, a range of papers deals with the clinical iden-
tification and presentation of COVID-19 on lung ultrasound
images.*>*® In Ttaly, success has been obtained in designing a
single-day training program to train gynecologists and obstetri-
cians (with no lung imaging experience) in the recognition of
the main lung ultrasound patterns of COVID-19.%° Point-of-care
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ultrasound (POCUS) technology has recently been adapted to
aid in front-line care, which utilize small hand-held ultrasound
probes that connect to a smart phone. Such systems allow the
triage of patients in tents or other areas outside the hospital facil-
ities where imaging modalities are not available. In the USA,
rules have been relaxed to aid patients or other non-medically
trained persons to be guided using a standardized protocol
under the remote supervision of a practitioner to acquire images
for monitoring progress of COVID-19.”° These systems are an
important diagnostic tool, especially in low-to-middle income
countries (LMIC) with fewer resources for traditional imaging
facilities. POCUS also offers easier ability to disinfect equipment
and also removes the need to spend time in proximity to the
patient (identified as high-risk procedures). The importance of
telemedicine has also been acknowledged as a potential solution
of a reported lack of ultrasound training in LMIC, which was
identified as being a primary barrier with the wider take up of
POCUS.”

Restarting of routine services

As the pandemic transitions from peak infections to mitiga-
tion of lower levels of endemic infection, the major challenge
is to create a balance between the elevating demand of regular
imaging services with a substantial backlog and mitigation of the
spread of COVID-19, which instigated scaling back of services in
the first instance. Recent US survey data have demonstrated over
90% of facilities have experienced a dramatic drop of examina-
tions during the course of the pandemic, up to 70% in mammog-
raphy, and a 47% drop in general nuclear medicine, MRI and
fluoroscopic exams.”* Expert opinions have been published as to
how imaging facilities can enable transitions to a “new normal”
of service.”> An interesting change to work practices in the USA
recently saw radiologists making house-calls, performing certain
image-guided procedures in patients homes which lead to a
reduction of emergency visits by 77%.”*

An important consideration in restarting suspended services is
that of breast imaging such as screening and routine diagnostic
mammograms and ultrasound, given the close contact and time
required between sonographers and patients. UK numbers
estimate a current screening backlog of 2.1 million scans, with
7000 referrals and 380 cancers being missed per week.”> Recent
Canadian breast imaging guidelines have reviewed best practice
recommendations for maximal protection of staff and patients,
such as pre-screening for COVID-19 symptoms at scheduling
and at imaging times (with rescheduling for 2 weeks for symp-
tomatic patients), staggered appointment times, PPE during
examination, virtual reporting and consultation, and physical
barriers during ultrasound imaging.”® They also detail a series
of four priority category definitions (emergent, urgent, semi-
urgent, non-urgent) with corresponding imaging-specific indi-
cations and maximal time interval targets that can be adapted by
imaging facilities for their own use. Further work from a USA
breast cancer consortium outlined three priority categories A, B
and C that reflect the urgency categories for clinical indications
of surgical and medical breast oncology, as well as associated
COVID-19 imaging considerations for these groups.”” Recent
research has also noted that patients experiencing delayed
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imaging and treatment of breast cancer, so far, are unaffected by
worse survival rates.”®

A significant issue within the hospital setting involves staffing,
with the testing of healthcare workers being highly promoted in
order to reduce unnecessary quarantine, protect the workforce
and reduce spread of atypical or asymptomatic cases.”” Recent
work examining infection rates of asymptomatic healthcare
workers at a major London hospital demonstrated the impor-
tance of multi-timepoint surveillance by testing 400 workers
weekly over 16 weeks, and crucially noting that asymptomatic
infection among HCWs is low, and unlikely to be a major source
of transmission.*® Related work investigating asymptomatic rates
in 554 HCWs in another London hospital demonstrated signifi-
cantly higher antibody responses in symptomatic over asymp-
tomatic HCWs, and that housekeeping staft accounted for 33%
of asymptomatic HCW cases. This may be useful data that may
inform future occupational healthcare practices.®’ An investi-
gation of 37 asymptomatic people demonstrated that this group
are significantly more contagious than symptomatic people, with
a weaker antibody level, which may present implications for
immunity strategies and serological surveys of HCWs.**

ACR guidelines also provide details on the practical aspects
of rescheduling and resumption of non-urgent screening
programmes such as mammography screening, lung cancer
screening, which are also slowly being restarted in the UK, albeit
with significantly longer waiting lists. Recent suggestions in the
USA have promoted moving these studies to facilities in areas
with low incidence of COVID-19 as well as providing general
considerations on coordinating facilities and workforce as non-
urgent work gradually returns.*® UK guidance by the RCR
details working patterns on how to resume non-urgent elective
workoutlining a priority scale of scan/procedure urgency, and a
plan to maintain precautionary measures including a dedicated
scanner for COVID-19 positive patients if possible.®*

Guidance issued by the BNMS on how to enact a recovery
phase have cautioned careful planning and demonstrated a
“traffic-light” system to assist with the decision-making process
based on the urgency of the appointment. They also guide on
the restarting of radionuclide therapies, radionuclide supplies
and staffing concerns.'® Together with the regulatory changes
detailed above, sites will have more flexibility in scheduling
procedures according this system.*®

Recent work has used a series of variables to plan a recovery of
lost imaging volumes during the pandemic such as (1) severity
of disease in the local region, including potential subsequent
“waves” of infection; (2) lifting of government social distancing
restrictions; (3) patient concerns; (4) management of demand for
delayed imaging and capacity; (5) economics of health insurance
and ability to pay for imaging; and (6) radiology practice profile
(emergency, inpatient, outpatient mix and subspecialty types).®
Related work has produced guidance for the resumption of
work with a tiered priority system for patients whom imaging
could be delayed with minimal clinical impact.®® The ACR has
produced follow-up recommendations to the resumption of
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services, with an overall principle of whether the risk of illness
or death to a health care worker or patient from health care-
acquired COVID-19 is greater than the risk of illness or death
from delaying radiology care. The guidance provides a check-
list to assess the potential risks to proceeding or postponing an
examination that will be of great use to facilities with similar

concern387

A theme in many countries restarting hospital services centers
around the use of face coverings. Clear guidance from the
RCR states that “face coverings should be worn by everyone in
crowded areas where social distancing is not possible”®® PHE
advises all patients (and visitors) to wear face covering when
attending appointments.”® UK institutes have used this guidance
to develop their own local policies, leading to potential conflicts
between facilities. In some countries such as Singapore, wearing
a face cover for hospital appointments is less difficult to imple-
ment, as it is legal requirement during the pandemic.

Beyond the current pandemic, facilities are being urged to
learn and adopt leadership techniques that can lead to greater
success for the management of any future pandemics, i.e. further
COVID-19 outbreaks in the form of a “second wave” or tech-
niques that can be applied to other large-scale viral infections.
Investigators have outlined take-away messages that can bolster
the response a facility has to the COVID-19 outbreak® such as
advocating for clear, concise communication of necessary infor-
mation, gratitude for front-line staff, and maintaining an atti-
tude of compassion for personnel who made unintended errors
during such a stressful time.

Effects of the pandemic on imaging research

Owing to the nature of the rapid shutdown of non-urgent imaging
services in response to the pandemic, clinical imaging research
programs are likely to have lost valuable imaging data, suffered
protocol deviations and be generally affected negatively in the
near future. Major considerations will have to be made in order
to complete ongoing studies from a logistical perspective, as well
as ensuring patient safety and progression of grant applications.
Examples of issues for future research include shifting priorities
of funding bodies in response to COVID-19, cancellation (or
moving online) of scientific meetings, suspension of near-future
funding cycles, staff hiring freezes, release of academic clinical
experts back to full-time clinical care and general lack of govern-
mental funding available for imaging studies.”> Charities that
sponsor research projects have begun to scale back research plans
due to mandatory cancellation of events, closure of charity outlets
and a large drop in donations, with some charities projected to
lose up to half of their annual fundraising income.” An inter-
national expert group of academic research program managers
has highlighted their acute responses to research programs and
reflections on the future of imaging, with an estimate of 1-2
years loss of research productivity.”"

Although this may seem like a bleak picture, new imaging
research opportunities may present themselves within the
context of infectious diseases,” for example the effects of “cyto-
kine storm” due to COVID-19 in the brain.** Preliminary uses of
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artificial intelligence in the context of COVID-19 have recently
begun emerging with the large amount of CT datasets acquired.
A large study in China demonstrated that deep learning applied
to almost 4500 chest CT scans has demonstrated an ability to
discriminate COVID-19 from community acquired pneumonia
and other non-pneumonic lung diseases with a sensitivity of
87%.% Strategies of how Al may be further leveraged have also
been explored in a recent review paper.’* Examples include
the stratification of patients into those that may require venti-
lation,” Al-assisted diagnosis for classification of COVID-19
from other pneumonia,” and severity assessment of COVID-19.
Other studies have investigated automated Al segmentation,’’
quantification of disease progression®® and a multi-center study
also investigated predictions of hospital stay based on classified
disease severity,” as well as reducing staffing burden in triage
situations by first radiological read by Al rather than double-read
by humans. In order to aid with Al training, the RSNA has devel-
oped a freely available COVID-19 imaging repository.'®’ The aim
of the datasets is to allow investigation of epidemiological trends
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and to generate new Al algorithms to assist with COVID-19
disease detection, differentiation from other pneumonias and
quantification of lung involvement on CT for prognosis or
therapy planning.

CONCLUSION

There are numerous professional guidelines and advice for
imaging facilities to turn to during the course of the current
COVID-19 pandemic. National regulators have demonstrated
flexibility with registrants regarding certain key aspects of legal
implications. Peer-reviewed experience and observations will be
a key factor in how professional organizations issue advise and
guidelines to their members, and in turn how imaging sites can
implement these guidelines safely and in consideration for the
best possible outcomes for their patients and staff. As the course
of the pandemic evolves from emergency response to restarting
non-urgent services, it is imperative that this is done with a clear
aim to suppress any further transmission of COVID-19.
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