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ABSTRACT

Stroke is the second most common cause of death worldwide.

It is a medical emergency demanding immediate recognition

to provide time-sensitive acute management. The coronavirus
disease 2019 (COVID-19) pandemic has challenged acute stroke
care, and alternate models of treatment are needed. Telestroke

is well proven as a valid tool for acute stroke assessment and

has been utilized successfully to manage patients remotely

in many parts of the world, though it is underutilized in the
Middle East and North Africa region. Given the challenges
associated with the COVID-19 pandemic, such as risk of physician
exposure to infection, implementation of a telestroke system

is critical to provide consultant stroke physician coverage. This
article provides a proposed model for coordinated telestroke.
Implementation of telestroke in the Middle East and North Africa
region and other underdeveloped areas will optimize stroke
management, especially during the COVID-19 era.
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S troke is a common neurologic emergency and remains
amajor cause of short- and long-term disability.! As per
2019 statistics from the American Heart Association,” 1 in
6 people in their lifetime are affected by stroke worldwide
and more than 13.7 million people have a stroke each year,
resulting in 5.8 million deaths per year secondary to stroke.

Although there has been a decline in stroke incidence
in the developed world, the Middle East and North Africa
region (MENA), comprising 23 countries, has observed
an increase. Differences in prevalence of risk factors and
strategies to prevent and treat stroke could be potential
reasons for this discrepancy.?

Advancements in stroke management and prevention
strategies have been made in the past few years, including
intravenous thrombolysis and mechanical thrombectomy,
but these interventions are highly time dependent. Timely
management of acute ischemic stroke has a great effect on
the survival and prognosis of such patients, and the extended
time window to manage acute stroke of up to 24 hours
has enabled stroke physicians to treat a greater number of
patients than in the past.* However, the provision of acute
stroke care has been put to the test during the coronavirus
disease 2019 (COVID-19) outbreak. Since its emergence in
December 2019 in China, the virus has rapidly evolved into
a global pandemic, crippling health care services around the
world.

Management of a patient with acute stroke from the
emergency department (ED) to intravenous thrombolysis
and then mechanical thrombectomy in the stroke unit to
rehabilitation is more challenging during the COVID-19
pandemic.>® The challenges could stem from suboptimal
care due to lack of medical staff, possibly due to infection; a
conservative approach due to high risk of infection; deferral
of medical resources to fight the pandemic; and patient
deferral to come to the ED or seek medical attention.”8
Therefore, the development of urgent stroke protocols or
novel methods of stroke management such as telestroke is
critical during the era of COVID-19.7-12

Telestroke has been utilized as a successful tool in the
stroke clinic and in the acute stroke setting.!> It is well
proven as a valid tool for acute stroke assessment based on
American Heart Association guidelines.” Telestroke has
played a critical role during the COVID-19 pandemic by
providing stroke consultation coverage to different areas
(ie, in the same hospital, a different hospital, or other parts
of the world) and thus decreasing the chance of physicians
being infected.
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Clinical Points

B Stroke is a medical emergency demanding immediate
recognition to provide time-sensitive acute management.

B The coronavirus disease 2019 (COVID-19) pandemic has
challenged the acute management of stroke, and alternate
models of treatment are needed.

B Telestroke has been utilized successfully to manage patients
remotely in many parts of the world and is well proven as a
valid tool for acute stroke assessment.

B |mplementation of telestroke in the Middle East and North
Africa region and other underdeveloped areas will optimize
stroke management, especially during the COVID-19 era.

Major developments in the field of telemedicine have
taken place at a rapid pace during the COVID-19 crisis.'*
Telemedicine, by virtue of minimizing travel and reducing
physical contact, provides a pragmatic advantage by avoiding
in-person consultation of patients while providing access to
both primary and specialist care. Electronic consultations
(e-consults) thereby greatly assist in delivery of outpatient
health care without compromising the benefits of specialty
expertise, which can be made readily available to many
patients.'

Of note, the concept of telemedicine is either direct
contact of the physician with the patient or indirect
contact in remote areas where subspecialty consultants are
unavailable through the paramedical staff or ED physician
for expert opinion. As stroke is a highly specialized field and
requires immediate management, usual consultation occurs
between the ED or general neurologist working in a primary
health care setting or remote area where there is a shortage or
unavailability of stroke physicians and the stroke neurologist
working in a tertiary care center.

Epidemiology of Stroke
and COVID-19 in the Middle East

During the COVID-19 pandemic, it has been observed
that infected patients may have varied presentations,
including neurologic manifestations, that are either
coincident or might potentially precede fever and other

pulmonary symptoms of the disease. Two retrospective
case series'®!” from 3 hospitals in Wuhan, China reported
that up to 36% of COVID-19 patients manifest neurologic
symptoms, and of these, 5.7% with severe COVID-19
infection suffered from acute cerebrovascular disease.

According to 1 study,'® an estimated 5.9% of COVID-19
patients developed stroke at a median duration of 10 days
after COVID-19 infection. Patients who developed stroke
with COVID-19 were older and had more vascular risk
factors and more severe pneumonia. Different mechanisms
of stroke in these patients could include critical illness-
induced hypercoagulability and cardiac embolism from
virus-related cardiac injury.!® However, the study'® has
several limitations, as these data were collected in the
early phase of the pandemic and thus are preliminary,
retrospective in nature, and incomplete.

Impact of COVID-19 on Stroke Management
in the MENA Region

Some of the challenges related to stroke management
during the COVID-19 pandemic are as follows:

o Lack of transient ischemic attack and minor stroke
evaluation due to patients’ fear of catching the virus;

« Difficulty obtaining screening history in stroke
patients (aphasic, drop in level of consciousness, or
multiple cultures and different languages);

« Medical staff shortage due to infection or relocation
due to outbreak;

« Reluctance of medical staff to treat with
endovascular treatment or other invasive
procedures;

« Difficulty encountered by stroke team to respond
to acute stroke call due to shortage of personal
protective equipment (PPE); and

« Inability to accommodate stroke patients in the ED
or intensive care unit due to COVID-19.

Role of Telestroke in the Middle East
In telestroke, also called stroke telemedicine, doctors
who have advanced training in stroke management can use

Table 1. Objectives and National Health Stroke Strategy for Telestroke Services

Objective Strategy/Enabler

Target Priority

Improved quality of care (enhance stroke patient
care by providing online stroke consultation in
the acute phase)

Integrated model of care
and service delivery

Increased access to time-appropriate stroke care  Integrated model of care

and service delivery
Enhanced acute stroke
care

Increased efficiency of intravenous thrombolysis

Provide online consult
with emergency
department physician
through telemedicine
system

Improve quality of life years in ischemic stroke and
intracerebral hemorrhage patients

Acute stroke patient treatment from 20% to over
50%

Increase number of patients treated with
thrombolysis from 20% of all stroke patients to 40%

Improve access

Efficient and effective
service

Increased efficiency of thrombolysis by reducing
the time from “door to needle”

Increased efficiency of thrombectomy treatment
by drip and ship protocol

Enhanced acute stroke
care

Enhanced acute stroke
care

Increase number needed to treat for one to recover
from acute stroke from 1 of 14 to 1 of 4 patients

Increase number of patients treated with
intervention from 10% of all stroke patients to 30%

Efficient and effective
service

Efficient and effective
service
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Table 2. Proposed Telestroke Team With Description of Their Roles

Role Description

Personnel

Executive sponsor
Clinical leader
Service owner

Key clinical leader

for implementation

Chief sponsoring the proposal

Person who will be responsible

Executive director
Chairman, department of neurology

Consultant, vascular neurology along
with neurology, neurointerventionist,
and neuroradiology team

Table 3. Key Assumptions for the Implementation of Telestroke Services

Assumption

Description

Personnel

Completion timeline

aregular service

Project should start once the telestroke
software is available and will continue as

Hospital director along
with neurovascular team
leader

Several lectures have been delivered to
the peripheral sites regarding our new

telestroke service

Use of existing
consumables and
equipment

Preparedness of
physicians to operate the
system in remote areas

The manpower is available and the only
remaining issue is making the telestroke
software system available
Educate the emergency department
physicians and nurses in the peripheral
hospitals regarding the telestroke service

Neurovascular team
leader

Neurovascular
consultants along with
general neurologist and
neurology residents

technology to treat patients in other locations who have had
strokes.

The concept of telestroke is not new. In 1999, Levine
and Gorman!® introduced the term. Later, telemedicine
was utilized to provide neurologic consultation in areas that
lacked stroke specialists.?

During the COVID-19 pandemic, it has become necessary
to minimize the number of physicians with direct exposure
to infected patients, while at the same time maintaining
the standard of quality care. To reduce physical exposure
and maintain social distancing as much as possible while
continuing to function, private companies and institutions of
higher education have made an abrupt transition to remote
videoconferencing and other digital technology. However,
the health care system is still managing this crisis largely
through risky brick-and-mortar visits.

As mentioned previously, telestroke has mainly been used
in the past to cover remote areas without access to stroke
specialists. But, during the pandemic, stroke teams have
had to remain vigilant, as every stroke patient is considered
COVID-19 positive. Thus, many hospitals are adopting
protected stroke code, as it is important to limit the physical
exposure of stroke team members to save man power and
PPE. Therefore, there is a need for modified telestroke
services wherein only 1 member of the stroke team, after
utilizing proper PPE, attends the stroke code, and other
members of the team observe through telemedicine. The
objectives and national health stroke strategy for telestroke
services are provided in Table 1.2!

Main Objectives of the Telestroke System
The proposed model is provided in Table 2. The objectives
are as follows:

Provide thrombolysis treatment for the acute
stroke patient in the local hospital where it would
otherwise be impractical for the patient to be
transferred to the stroke center of another hospital;
Decrease the time from “door to needle” for
intravenous thrombolysis, which is one of the
most important factors in improving stroke
outcome;

Triage the acute stroke patient for possible
intervention (thrombectomy and stenting) by
“drip and ship” method (treat the patient with
thrombolysis in the peripheral hospital then
transfer him/her to the main hospital for possible
intervention); and

The telestroke system should provide 24-hour 7
days/week coverage for evaluation and treatment
of acute stroke patients (24-hour window) in 1 of
the peripheral hospitals in the MENA region by
connecting both the patient and physician through
a videoconferencing system with the stroke
consultant in the region.

Proposed Model of Coordinated Telestroke
in the MENA Region

Voluntary participation of the ED and stroke
physicians in the region;

Coordination through a reliable, encrypted
videoconferencing app;

On activation of stroke code in the participating
center, announcement of the code through the app
to alert other stroke physicians;

History and examination to be described by the
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primary physician (could be the ED physician or
general neurologist);

o Results of brain imaging should be uploaded and
indications and contraindications recorded;

o Stroke physicians worldwide can participate in
decision-making about intravenous thrombolysis as
well as the need for thrombectomy; and

o Patients can be transferred to the nearby stroke
center after starting thrombolysis if indicated or only
for thrombectomy depending on the scenario.

Key Assumptions

All key assumptions that may affect the eventual success of
the telestroke services should be identified. Comments about
likely inflation rates in the cost, availability, recruitment time
required for manpower, supply chain assumptions, and
benefit estimates should be included in this section as well.
Key assumptions are described in Table 3.

Risks

The safety of telestroke service has been tested in several
studies’?* and found to be safe. A delay in implementing
telestroke services will lead to a delay in delivering
appropriate acute stroke care to patients who live in areas
far from the main stroke center.

Modified Stroke Code Protocol (partial protected
stroke code + telestroke within the hospital premises)

Our hospital in Saudi Arabia has adopted a modified
stroke code protocol as follows:

o After arrival of a stroke patient to the ED, a

the’emergency physician, who has determined the
patient is a candidate for acute stroke treatment
(recognize stroke signs, symptoms, and time of
onset);

« Once the stroke code is activated, one of the senior
stroke team members (specialist/senior resident)
will attend the stroke code physically after taking
proper precautions, as now all stroke codes will be
considered protected stroke codes;

o The patient will be examined immediately and
transferred for brain imaging;

o The senior team member will connect with the
stroke consultant and other stroke team members
through the videoconference app system; and

o Other team members will monitor the patient
through videoconference, and management will be
planned accordingly.

Conclusion

Given that stroke facilities are not adequately staffed due
to the lack of stroke consultants in many parts of the Middle
East and the challenges associated with COVID-19, there
is a dire need for coordination among MENA physicians
to overcome these obstacles. As the COVID-19 pandemic
is taking a toll on health care systems and resources are
limited, and since the safety and efficacy of telestroke
services have been evaluated previously, telestroke should be
used remotely in the ED to evaluate patients with ischemic
stroke. Telestroke can help to combat the challenges posed
by reduced manpower due to either infection or physician
relocation. It will also help minimize physician exposure
to COVID-19, thus preserving the health of health care

decision to initiate a stroke code will be made by

workers.
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