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Abstract

The global outbreak of coronavirus disease (COVID-19) has created an unprecedented challenge
to the society. Currently, the United States stands as the most affected country, and the entire
healthcare system is affected, from emergency department, intensive care unit, post-acute care,
outpatient, to home care. Considering the debility, neurological, pulmonary, neuromuscular and
cognitive complications, rehabilitation professionals can play an important role in the recovery
process for individuals with COVID-19. Clinicians across the nation’s rehabilitation system have
already begun working to initiate intensive care unit-based rehabilitation care and develop
programs, settings and specialized care to meet the short- and long-term needs of these individuals.
We describe the anticipated rehabilitation demands, and the strategies to meet the needs of this
population. The complications from COVID-19 can be reduced by (1) delivering interdisciplinary
rehabilitation that is initiated early and continued throughout the acute hospital stay, (2) providing
patient/family education for self-care after discharge from inpatient rehabilitation at either acute
or subacute settings, and (3) continuing rehabilitation care in the outpatient setting, and at home

through ongoing therapy either in-person or via telehealth.
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In December 2019, a series of patients with severe pneumonia of unknown etiology was
reported in the city of Wuhan, Hubei province, China. It came to be known as coronavirus disease

2019 (COVID-19), caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2).!

On March 11, 2020, the World Health Organization (WHO) declared the SARS-CoV-2
outbreak a worldwide pandemic. As of April 21, 2020, there were 2,561,044 confirmed cases of
COVID-19 and 176,984 deaths caused by the disease. Currently, the United States stands as the
most affected country, with 824,069 confirmed cases and 45,142 deaths. While much of the
pandemic is still evolving, a general understanding of the post-COVID-19 rehabilitation needs has
emerged. In this article, we describe the extent of COVID-19 related rehabilitation service needs
across settings, including academic medical centers, rehabilitation hospitals, skilled nursing

facilities and clinical facilities across the Veterans Affairs Health Care System.

Initially, a shortage of available beds in acute care hospitals necessitated the use of several
inpatient rehabilitation units for acute pulmonary care, but as the pandemic continued, almost all
healthcare sectors have become affected. In addition, Pandemic Emergency Status was declared
by these institutions for graduate medical education and granted by the Accreditation Council for
Graduate Medical Education’s Extraordinary Circumstances policy.? Under this policy, house staff
were deployed to different locations from emergency departments, medical units, and intensive
care units. In some medical centers in regions of high incidence of COVID-19 cases, rehabilitation
units were converted to acute medical units for treatment of patients with COVID-19 pneumonia.

Physical Medicine and Rehabilitation (PM&R) physicians in some hospitals were assigned to
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medical units caring for COVID-19 patients while maintaining their roles in consultation and
telehealth outpatient practice. As social distancing, shelter-in-place, and personal protective
equipment (PPE) measures have been implemented to reduce the spread of infection, telehealth
(also referred to as telemedicine or tele-practice) has become essential for continuity of care,

especially in patients with outpatient rehabilitation needs.

Critical illness and intensive care unit (ICU) care influence a wide range of long-term
patient outcomes, with some impairments persisting beyond the ICU stay and likely for life. To
date, 4-11% of all individuals (i.e., >30,000) infected by SARS-CoV-2 are estimated to develop
profound COVID-19 requiring an intensive care unit stay that will include pulmonary support and
artificial ventilation.> Another 15% (i.e., >95,000) will require acute hospitalization and
pulmonary care. While there may be unique neurologic and neuromuscular conditions and
sequelae from the SARS-CoV-2 itself (e.g., stroke, encephalopathy, other organ involvement) 4,
the overall debility, acute hospital/ICU stay and need for ventilator usage alone will result in
significant physical, cognitive and functional deficits that will require both acute and long-term

rehabilitation interventions and care.

Neuromuscular weakness and impairments occur in up to 50% of all individuals who have
prolonged ICU stays due to critical illness polyneuropathy (CIP), which can result in ongoing
dysfunction for greater than 5 years in 85% of individuals. Pulmonary dysfunction may be seen in
up to 40% of individuals who have acute respiratory disorders resulting in the need for ventilators.

In fact, for individuals who require artificial respiration on a ventilator for >48 hours, 65% will
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continue to have functional deficits at 1 year, 75% will have cognitive impairment at time of
hospital discharge and 45% at 1 year, and more than 25% will have significant psychiatric issues
related to their illness, including major depression and posttraumatic stress disorder in the first
year after discharge.® Thus, in addition to pulmonary rehabilitation, survivors of COVID-19 may
require long term cognitive and physical rehabilitation, especially those who develop central

nervous system dysfunction from ischemia.*

Physicians, psychologists and therapists across the nation’s rehabilitation system have
already begun working to initiate ICU-based rehabilitation care for individuals with COVID-19
and are developing programs, settings and specialized care to meet the short- and long-term needs
of these individuals. We believe the complications from COVID-19 can be reduced by (1)
delivering interdisciplinary rehabilitation that is initiated early and continued throughout the acute
hospital stay, (2) providing patient/family education for self-care after discharge from inpatient
rehabilitation at either acute or subacute settings, and (3) continuing rehabilitation care in the

outpatient setting, and at home through ongoing therapy either in-person or via telehealth.
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