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Abstract
Coronavirus disease 2019 (COVID-19) pandemic has struck many countries and caused a great number of infected cases and
death. Healthcare system across all countries is dealing with the increasing medical, social, and legal issues caused by the
COVID-19 pandemic, and the standards of care are being altered. Admittedly, neurology units have been influenced greatly
since the first days, as aggressive policies adopted by many hospitals caused eventual shut down of numerous neurologic wards.
Considering these drastic alterations, traditional ethical principles have to be integrated with state-of-the-art ethical consider-
ations. This review will consider different ethical aspects of care in neurologic patients during COVID-19 and how this chal-
lenging situation has affected standards of care in these patients.
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Introduction

Coronavirus disease 2019 (COVID-19) pandemic has
struck more than 200 countries and caused a great number
of infected cases and death so far. Healthcare system
across all countries is dealing with the increasing medical,
social, and legal issues exerted by the COVID-19 pan-
demic, and the standards of care are being refined to rem-
edy the situation [1]. This situation has led to uncertainty
into patient care, and the so-called rudimentary dictum of
“just do the best you can” is considered to be suboptimal
for systematically handling the situation [2]. Although a
general ethical framework to a pandemic has been ad-
dressed by Hastings Center’s as a 3-tiered approach (the

duty to plan, the duty to safeguard, and the duty to guide)
[3], meticulous guidelines for each specialization field
will help physicians to uplift their practice level in con-
cordance with ethical standards.

Admittedly, neurology units have been influenced great-
ly since the initial days of this pandemic, as aggressive pol-
icies adopted by many hospitals compelled the relocation of
many beds and eventual shut down of numerous neurologic
wards [4]. Considering these drastic alterations, traditional
ethical principles seem not to be functional in some cases,
and state-of-the-art ethical considerations should be intro-
duced. In addition, patients with neurodegenerative and
neuropsychiatric disorders and patients with neurologic dis-
abilities are highly vulnerable in this situation. These pa-
tients might be dependent on others for their personal needs.
Also, some neurologic diseases, such as dementia, are more
common in advanced age groups, and these clusters live in
residential homes with higher risk of COVID-19 transmis-
sion [5]. On top of the magnified social risk of stigma im-
posed on these patients [6], many of them have been exclud-
ed from hospitals to guarantee the adherence to resource
allocation guidelines developed initially by many institu-
tions [7]. Consequently, many of this fragile group of pa-
tients may face unjustified discrimination in healthcare de-
cisions of scarcity [8] in the near future. Herein, we will
consider different aspects of ethics regarding patients with
neurological disorders, but first we start with a comparison
between the contemporary and prior conditions.
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What has changed and what has remained
static?

The principles of ethics should be maintained even during
critical times. These standards include respect for persons,
respecting patients’ wishes especially for end-of-life medical
decision making, and not imposing undesired invasive treat-
ment on patients [5]. Furthermore, precluding patients solely
based on our subjective assessment of their quality of life or
their cognitive status are among pitfalls which can be brought
about by scarce resource allocation policy, and it is considered
as unjustified discrimination [5].

On the other hand, shortage of resources and facilities may
change some ethical principles or the way they are interpreted.
Short-term survival is being prioritized by all ethical guide-
lines [9–11], while long-term survival considerations seem to
be diverse [9–11]. Although a shared intuition is that young
patients should predominate over the elderly, this is disputable
among stakeholders [11, 12].

What is widely acknowledged is that each ethical frame-
work must engage and reflect the views of public and at the
same time address the priorities of the society [5]. But a word
of caution, patients with cognitive disorders, such as demen-
tia, are more susceptible to be excluded from receiving proper
care since they are less able to advocate for themselves com-
pared to subjects with other comorbid conditions such as ma-
lignancies [5].

What ethical considerations should still be
included in all frameworks?

Flattening the curve

As we are amid a pandemic, concepts of public health ethics
ought to be addressed [13]. To comply with this, non-essential
in-person visits and data collection for research projects can be
postponed, and telemonitoring of patients may be a proper
alternative [14].

Emotional support

Psychosocial support is becoming an important component of
neuropalliative service in many neurological diseases, such as
stroke and chronic neurodegenerative diseases [15].
Considering the profound psychosocial impact of this pan-
demic on patients [14], emotional well-being of our patients
should be maintained regardless of being affected by COVID-
19. In addition, patients involved in clinical research are pre-
occupied by their dual roles as both patients and subjects [16].
Thus, emotional support should be provided even through
online applications or phone [14]. On top of these issues,
hospitals have banned visitors except under certain

circumstances. No doubt will this restriction result in painful
experiences [17] for both COVID-19 patients and others in-
cluding patients admitted with neurological disorders. Many
patients have died alone [18], andmany non-COVID cases are
unable to contact their families [19]. To resolve this problem,
regular contact between patients and family member using
online applications may mitigate this emotional burden.
However, as mentioned in a previous study, 56% of attendees
in a tele-neuropsychology webinar were not comfortable with
the ethics of providing video technology for cognitive testing
[20]. Thus, further studies are needed to ensure ethical consid-
erations for tele-neurology.

Non-abandonment

There are two valid arguments on this issue. On the one hand,
neuropalliative care is a new and evolving field within neu-
rology, which is crucial to patients with severe neurologic
illnesses [21]. Dumping these patients in the middle of this
pandemic may breed adverse outcomes. On the other hand,
many patients are involved in clinical trials and neurology
researchers should endeavor to maintain necessary contact
with the subjects.

Scarcity caused by the pandemic: is it a battle
for ventilators?

Roughly 20% of all patients needing mechanical ventilation
suffer from neurological dysfunction [22]. As limited number
of critical care resources are present, ventilators have become
one of the most crucial issues of the pandemic. To date, some
ethical frameworks have been released. A team from Johns
Hopkins University generated a guideline on two major ethi-
cal principles: short-term survival with the support of avail-
able resources and long-term survival with consideration of
comorbidities [23]. Also, six ethical principles have been in-
troduced: maximizing advantages including using limited re-
sources responsibly and saving more lives or years of life,
prioritizing COVID-19 resources to healthcare workers, en-
suring equality using random allocation or lottery, thoughtful
consideration of resource allocation, prioritizing those who
have took part in COVID-19 experimentations, and providing
equal resources to those with COVID-19 and those with other
medical conditions [24]. However, maximizing the number of
saved lives does not accompany a defined level of quality of
life, as it can be difficult to assess and sometimes slanted [24].
It should also be mentioned that infection with COVID-19
should not guarantee priority by itself [25], as a high rate of
mortality has been reported for those COVID-19 cases requir-
ing mechanical ventilation [26].

Scarce resource allocation protocol (triage protocols) is
considered to be helpful during crises [27]. These protocols
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may obligate removal of ventilator from one patient to benefit
others, but at the same time they may accompany moral dis-
tress [28]. Mortality should be considered in these protocols to
maximize the use of resources. It has been suggested to use
prognostic instruments for neurologic diseases to assess the
priority of resource allocation in these patients (such as the
CPC scale for hypoxic-ischemic brain injury, the Glasgow
Outcome Scale, the Hunt-Hess Scale or World Federal of
Neurosurgery Aneurysm Severity Score for aneurysmal sub-
arachnoid hemorrhage, the IMPACT score for traumatic brain
injury, the NIH Stroke Scale for ischemic stroke, and the ICH
Score for hemorrhagic stroke) [27]. However, considering
mortality to allocate resources in neurology patients may give
rise to disability discrimination. Neurological patients, such as
patients with advanced dementia, minimally conscious state,
and persistent vegetative state, may survive for years with
limited consciousness and low mortality rates, and this ap-
proach will prioritize them over others [27]. To tackle this
issue, using physiologically based variable protocols is en-
couraged [29]. What is widely agreed is that final decision
should not be made on race, gender, ethnicity, socioeco-
nomics, or perceived social worth [23, 30]. To achieve this
goal, independent triage teams are required including
intensivists, clinical ethicists, nursing representatives, health
system administrator, and legal counsel [27, 29].

How has this pandemic affected neurologic
patients?

Chronic neurologic disease

Neurologists are now supposed to discuss with chronic pa-
tients the potential repercussion of interacting with a
healthcare system facing many difficulties these days [27].
They ought to discuss the risk of being infected by COVID-
19 and the possibility of postponing unnecessary procedures
[27]. However, both the burden and future sequelae of these
chronic diseases should be taken into account [4]. On top of
that, these patients may need admission due to specific med-
ical emergencies, which should be considered by dedicating
adequate number of beds in hospitals [4].

Current pandemic resulted in an unconscious superiority of
young patients to older ones. As many neurological diseases
are associated with ageing (such as dementia), these patients
may receive less care amid this pandemic due to resource
allocation policies [24, 31]. But it is worth paying attention
to this saying: “When this pandemic ends and humanity sur-
vives, how will older adults view the rest of us?” [32]. In this
regard, some principles have been introduced for patients with
dementia. Decisions regarding these patients should be indi-
vidualized, and they should be able to indicate their wishes
about goals of care. Also, decision regarding resource

allocation should respect their personhood, and these deci-
sions should be based on expected survival rather than as-
sumption about individual quality of life. In the meanwhile,
prognostication should be assessed objectively using mortali-
ty risk, frailty, or functional disease stage. Finally, mild cog-
nitive impairment should not be used to allocate lifesaving
care, and palliative care should also be provided [33].
Telemonitoring can also be utilized in patients with cognitive
impairment (such as Alzheimer’s disease), whereas informed
consent, informant history, and attention to privacy and au-
tonomy should be taken into account [34]. Sleep disorders can
also bemonitored using tele-neurology, but ethical issues such
as confidentiality and explicit consent should be addressed,
and patients should not be forced to adhere to such programs
[35].

Patients with multiple sclerosis (MS) are believed to be at a
higher risk of infections due to the consumption of immuno-
suppressive drugs [36]; however, this higher vulnerability to
such drugs during COVID-19 has been debatable [37]. MS
patients seem to be completely aware of the current pandemic
adhering to home quarantine [38]. The progressive form of the
disease appears to accompany more disability rates, and thus,
it needs more healthcare, visiting professionals, or referring to
a hospital. This goal can also be achieved using Tele-
monitoring [39].

Stroke

Stroke admissions seem to have fallen all over the world dur-
ing the current pandemic [40, 41]. Although some changes in
stroke management are inevitable, the usual care should be
provided [42]. Patients who are either suspected or confirmed
cases of COVID-19 should not be disqualified from receiving
individualized stroke care. Also, goals of care should be
discussed for patients at risk of severe outcome [43]. In case
of crisis, the crisis status should be recorded in electronic
medical recordings, and EMS services should be notified.
Vascular neurology and/or neurocritical care representation
ought to be present in triage committees so that they can pro-
vide accurate long-term prognostic information for stroke
cases [42].

Neuromuscular disease

Respiratory complications of the COVID-19 have raised con-
cerns about the consequences on patients with chronic neuro-
muscular diseases, especially children and young adults [44].
Early in the beginning of this pandemic, pediatric neuromus-
cular disorders were categorized as low priority for critical
resource allocation [9].Many guidelines have been introduced
as triage protocols, but they, for the most part, take into ac-
count short-term survival and are designed for specific popu-
lations. Thus, they fail to account for diversity which is
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Fig. 1 Ethical challenges and considerations in managing neurologic patients during the COVID-19 pandemic
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present in critically ill children. The pediatric index of mortal-
ity and the pediatric risk of mortality have been introduced as
references, and they can be used in children [44]. In addition,
the natural history of viral infections in children is far different
from adults, and treatment failure should not be announced
early in the hospital course [44]. In essence, transparent and
accessible triage algorithms should be implemented in chil-
dren, and expected duration of illness and likelihood of return
to prior quality of life should be taken into account. In addi-
tion, existing or future disabilities should not be a determinant
in allocating scarce resources because of their bias in such
value-based determinations [44].

Status epilepticus (SE)

The management of SE patients has changed dramatically due
to potential limitation in ventilator and staff capacity. These
patients may require ICU admission and should receive equal
care with COVID-19 patients. New-onset refractory SE
(NORSE) subjects may be more complex cases as they are
labor intensive and may need prolonged admissions and im-
munosuppression. However, decisions should be made indi-
vidually, and palliative care consultation is necessary [45].

Endovascular treatments (EVT)

During routine conditions, resource allocation in EVT is per-
formed based on established ethical guidelines, but during
COVID-19 pandemic, EVT should be weighed against other
uses of scarce medical resources [46]. As a result of the duty to
protect community, resources allocated routinely to EVT may
be exerted to respond to other essential needs of the commu-
nity [46]. It should be noted that the COVID-19 is not a con-
traindication to EVT per se, but it should be avoided for un-
stable, critically ill patients with COVID-19. In addition, staff
safety should be maintained [46]. Ethical challenges and

considerations in managing neurologic patients during the
COVID-19 pandemic are summarized in (Fig. 1).

NeuroCOVID ward: a new approach

It has been reported that 40–80% of COVID-19 patients may
present with neurological symptoms [47]. Also, neurodegen-
eration, neuroinflammation, and demyelination signs are com-
mon among COVID-19 patients [48]. As reported by previous
studies, a third of COVID-19 patients experience anosmia,
hyposmia, and hypogeusia [49]. On the other hand, numerous
ICU-requiring neurological conditions, such as stroke and
Guillain-Barre syndrome (GBS), have been observed in
COVID-19 patients [50, 51]. This can create a demand for a
neuroCOVID team working in a dedicated ward. As proposed
earlier, this team has the potential to gain expertise and sup-
plement clinical care for these patients [52]. Furthermore,
neuroCOVID wards/ICUs have the potential to facilitate the
management of both neurological patients with COVID-19
and COVID-19 patients with neurological manifestations.

How are physicians and residents being
influenced by the COVID-19?

Protecting healthcare workers (HCWs) during the COVID-19
pandemic is an indispensable part of practice, and personal
protective equipment (PPE) is the key way to their safety
[53]. Nevertheless, lack of PPE caused fear among HCWs,
including neurologist, to go to work as they might be the next
victims [54]. But our obligation to provide medical care, even
in the face of risks to our own safety [17], made us fight this
virus, sometimes unarmed. However, it is still ethically con-
troversial to ask HCWs to counter this threat with insufficient
equipment [17]. In terms of education, this pandemic should
not hamper the educational process of neurology residents,

Fig. 2 Impacts of the COVID-19 pandemic on physicians and medical education
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although it may be essential to use remote learning tools [27].
Some trainees may be worried about their personal health and
future prospects as a neurologist. Regardless of the situation,
these standards should be met: excellence in medical educa-
tion, highest quality patient care and safety, and respect for
residents’ well-being [55]. As mentioned in previous studies,
many ethical topics can be promoted during this adversity,
such as autonomy and distributive justice. Impacts of the
COVID-19 pandemic on physicians and medical education
are summarized in (Fig. 2).

Second wave of COVID-19

As it was predicted by previous reports, many countries are
now experiencing a second-wave, and they re-entered a sec-
ond lockdown [56]. This may again give rise to many ethical
issues, including the scarcity of ventilators. One possible so-
lution is to transfer patients to other countries/regions with
sufficient resources or to flow the resources to critical regions
[57]. However, a second-wave planning may be the best op-
tion which can even eliminate the need for the above-
mentioned triage procedures [57]. Also, adequate stockpiles
of PPE should be supplied to complement this planning, while
health systems ought to develop support mechanism to com-
pensate staff’s burnout [58]. Along with this second-wave
planning, psychological care needs to be prioritized for both
patients and HCWs [57]. As there is flicker of hope with
promising COVID-19 vaccines, post-pandemic planning is
worth paying attention. The goal of the post-pandemic phase
is to address the health and social influence of the pandemic.
Also, lessons learned from this pandemic should be identified
clearly to prepare health systems for future conditions. In this
phase, the psychological impact of the pandemic on people
and HCWs needs to be dealt with, resources should be
restocked, and the situation should be monitored meticulously
[59].

Conclusion

The COVID-19 pandemic has influenced patients’ care, and
neurologists have been involved in this daunting situation
since the initial days. Although some ethical standards should
be balanced to overcome this predicament, principles of ethics
ought to be maintained. No doubt are there some challenges,
but healthcare workers should endeavor to provide emotional
support for the patients, consider non-abandonment of pa-
tients, and stick to the main goal of flattening the curve.
Although numerous triage protocols have been introduced,
each patient should be considered individually. Finally, the
management of neurologic patients may be subject to change,
as we are facing scarcity of medical resources.
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