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COVID-19: Screening and triage challenges in people with disability
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Abstract

An outbreak of a novel coronavirus disease (COVID-19) that emerged in the Chinese city of Wuhan has rapidly become a
global public health pandemic. As of March 2020, the Centers for Disease Control and Prevention (CDC) has described
priority levels for testing patients with suspected COVID-19 and information on when to seek medical attention. However,
there is a paucity of further guidance for people with spinal cord injury (SCI) who may not present with typical symptoms of
COVID-19 due to altered physiology. This may pose challenges with surveillance, risk stratification, and initial management
of this vulnerable population. In this point-counterpoint discussion, we outline important differences in presentation along

with COVID-19 cases co-morbid with SCI.

People with spinal cord injury (SCI) represent a unique
diagnostic challenge as it relates to coronavirus disease
COVID-19 pandemic. Individuals with SCI develop a
myriad of physiological changes that not only increase their
risk of morbidity from COVID-19, but may also mask the
presentation of an acute respiratory illness which can
potentially delay the diagnosis of COVID-19. These include
temperature  dysregulation (poikilothermia), impaired
cough, and abnormal sensations at or below the
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neurological level of injury (NLI) [1-4]. In those with NLI
at or above thoracic level 6 (T6), noxious simulation
including infection below the NLI may result in autonomic
dysreflexia (AD), a medical emergency with symptoms
including: elevated blood pressure, low heart rate, chest
tightness, facial flushing, profuse sweating, vision changes,
and pounding headache [5]. In addition, individuals with
SCI may develop nonspecific symptoms during infection,
including new or worsening spasticity, neuropathic pain,
AD and/or fatigue, not consistent with the current Centers
for Disease Control and Prevention (CDC) guidelines for
COVID-19 [6-8]. In an international survey of health care
professionals (n = 783) who care for individuals with SCI,
10.3% reported their patients with COVID-19 had increased
spasticity, 6.9% reported that their patients had rigors, and
6.9% reported that their patients had been asymptomatic.
This early report warrants special consideration during
triage of people with SCI for suspected COVID-19 [9].
As the COVID-19 pandemic continues to evolve, local
health departments have been tasked with providing updates
by region. The CDC, as of March 29th, 2020, delineated
priority level groups for COVID-19 testing [10] and
acknowledged extra considerations required for individuals
with disabilities [11]. However, specific risk stratification and/
or testing guidelines for people with SCI are not included. As
of March 29th, 2020, the CDC lists the following symptoms
of COVID-19: fever, cough, and shortness of breath, with
emergency symptoms of trouble breathing, persistent pain or
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pressure in the chest, new confusion or inability to arouse,
bluish lips or face [12]. The following describes how the
presentation of these symptoms may be altered in people
with SCIL.

People with SCI may lack the febrile response because of
the interruption of the connection between the hypothala-
mus and efferent nerves (sympathetic and motor) respon-
sible for raising core temperature and may delay diagnostic
workup [4, 5]. Temperature dysregulation has shown to be
proportional to the NLI, with persons with tetraplegia being
more impaired than persons with paraplegia [4]. Though
urinary tract infections (UTIs) are the most common cause
of fever and emergency room visits in persons with SCI
who have an indwelling catheter, a positive urine analysis
(UA) should not stop further investigation of a fever in the
setting of associated respiratory symptoms [3] given the
high likelihood this represents asymptomatic bacteriuria
without any other focal signs of infection [13].

SCI patients with COVID-19 may not present with cough
due to disruption of normal respiratory physiology. The ability
to produce an effective cough is severely impaired in patients
with cervical or high thoracic SCI due to loss of innervation to
the abdominal and/or intercostal muscles [2, 14, 15]. Indivi-
duals with SCI exhibit reduced lung volumes and flow rates as
a result of respiratory muscle weakness including diaphragm
and intercostal muscles [7, 8]. Changes in spirometric mea-
surements in SCI are dependent on NLI and posture. As the
NLI ascends, total lung capacity is progressively reduced
resulting in atelectasis which can confound findings of pneu-
monia on imaging. Given an already reduced lung capacity and
impaired cough, a high level of suspicion for respiratory illness
is needed to ensure an early diagnosis, and close monitoring is
needed even in a mild-to-moderate clinical presentation of a
positive COVID-19 case. Accessory muscle use is a sign of
respiratory muscle fatigue and impending respiratory failure in
people with SCI. Other common factors that can exacerbate or
cause SOB include severe spasticity, severe constipation, and
anxiety. Importantly, some persons with SCI are ventilator
dependent at baseline. These home units are capable of
adjustments in the setting of respiratory illness. Given the
concerns of worldwide ventilator shortages, we recommend
that people with SCI continue to use their personal ventilators
during COVID-19 treatment.

Patients with SCI may not perceive symptoms the CDC
would classify as an even more alarming presentation of
COVID-19, including chest pain or pressure. Individuals
with cervical or high thoracic SCI may not have chest
sensations, often absent even in the extreme case of myo-
cardial infarction [16, 17]. This may extend to myocarditis
seen in COVID-19 [18]. Although the chest pain may not be
sensed, it can result in AD which can in turn worsen cardiac
symptoms [19]. Providers must be mindful of this clinical
conundrum. AD requires further mention, as it can lead to
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non-respiratory illness related CP and/or SOB. In serious
cases, the uncontrolled hypertension can result in loss of
consciousness, cerebral and spinal subarachnoid hemor-
rhage, seizures, and pulmonary edema. It is a potentially
life-threatening condition [20-22]. A variety of noxious
stimuli below the level of injury can trigger an episode. It is
most commonly caused by irritation of the bladder or
bowel. The detailed algorithm for management of AD is
described elsewhere [21]. Immediate removal of noxious
stimuli and monitoring blood pressures with use of fast-
acting, as needed short-duration antihypertensive medica-
tions, are important to prevent morbidity from AD.

The differential for new confusion or inability to arouse
in a patient with a SCI must remain broad. SCI specific
common causes of altered mental status (AMS) include
UTI, pneumonia, orthostatic hypotension, and AD [20].
AD-related complications can also cause AMS as stated
above. These must be part of the differential diagnosis as
the person under investigation for COVID-19 is assessed. In
addition, there are SCI-specific concerns for etiologies of
blueish lips and face, the final symptom or sign the CDC
lists as a possible and emergent COVID-19 clinical picture.
Specific to the SCI population, one must consider increased
demand for oxygen despite the inability for forceful gasps
of air or abdominal accessory muscle recruitment. Fur-
thermore, these individuals are at risk for cardiac compro-
mise from AD. In addition, poikilothermia can lead to this
finding too. None of the above excludes the possibility of an
individual experiencing a significant respiratory illness.

As the numbers of COVID-19 cases climb worldwide,
scenarios describing the above diagnostic challenges are
arising in the literature. In the first recently published case
report from Italy, a male patient with chronic C4 tetraplegia
was diagnosed with COVID-19. His diagnosis was delayed
due to UA suggestive of UTI, atypical presentation with no
cough, and chest X-ray findings that were obscured with
elevated hemidiaphragm [23]. In our own experiences, we
had a 40-year-old male with traumatic SCI (C5 motor level)
and brain injury who developed increased respiratory
demands and a requirement for supplemental oxygen
shortly after admission to our inpatient rehabilitation facility
(IRF). He had fevers (38.6-39.2°C), tachypnea, chest
tightness, shortness of breath, and excessive secretions. UA
was negative for UTI, laboratory workup showed lympho-
penia and chest X-ray revealed possible pneumonia versus
atelectasis. The above findings raised concerns for COVID-
19. He was transferred back to acute care where COVID-19
test was negative. On review of records from the acute care
hospital prior to admission to our IRF, he had elevated
temperature (37.7 °C) in spite of being on scheduled anti-
pyretics. His fever workup for UTI, bacteremia, and pneu-
monia at the acute care hospital was negative for any
infectious etiology at that time. In this case the important
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take home point is that acute cervical SCI patients can
present with signs and symptoms that mimic COVID-19. A
COVID-19 test in acute care hospital prior to transfer to IRF
where there are likely inadequate resources to manage such
cases could have prevented unnecessary urgent transfer
back to acute care hospital. In another case of a 78-year-old
male with incomplete paraplegia (T4 neurological level)
from spinal cord stimulator complication was admitted to
IRF where he developed fever on Day 4. Fevers were
attributed to a UTI after workup and treated with antibiotics.
He also developed loose stools which were attributed to
bowel regimen for neurogenic bowel and antibiotic usage.
A few days later fevers relapsed with intermittent cough.
Due to persistent fever and cough computed tomography
scan of chest was done which showed ground-glass opa-
cities in the lungs. He was immediately transferred back to
acute care hospital where he was tested positive for
COVID-19. His diagnosis was delayed by 2 weeks from
initial onset of fevers.

The SCI population poses a unique diagnostic chal-
lenge in the current pandemic environment. Given the
altered physiology described in SCI, atypical presentation
of a respiratory illness and COVID-19 requires a heigh-
tened suspicion index for COVID-19 infection. The
prompt involvement of an SClI-trained physician, whether
in-person or virtual, when assessing a patient with new or
worsening symptomatology is warranted and advised
during the COVID-19 pandemic. The COVID-19 pan-
demic has forced rapid and drastic changes in health care
delivery; many clinicians are turning to telemedicine as a
potential stopgap to provide urgent outpatient manage-
ment to their patients, including screening for possible
COVID-19 symptoms [24]. Unfortunately, the same
health disparities that people with SCI and other dis-
abilities face at baseline may hinder their access to this
technology as well [25]. In conclusion, we believe the
most appropriate global guidance for persons with SCI is
to include atypical symptomatology for COVID-19
symptoms and expand the criteria for testing.

Regarding future emergency situations or pandemics, we
will be able to adapt rapidly if we optimize the many les-
sons learned from COVID-19. Contingency plans should be
readily available to help facilitate improved outcomes for
our patients with disabilities.
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