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Background: Acute stroke care is complex and requires multidisciplinary
networking. There are insufficient data on stroke care in the Middle East and
adjacent regions in Asia and Africa.

01 frontiersin.org


https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org/journals/neurology#editorial-board
https://www.frontiersin.org/journals/neurology#editorial-board
https://www.frontiersin.org/journals/neurology#editorial-board
https://www.frontiersin.org/journals/neurology#editorial-board
https://doi.org/10.3389/fneur.2022.1016376
http://crossmark.crossref.org/dialog/?doi=10.3389/fneur.2022.1016376&domain=pdf&date_stamp=2022-10-28
mailto:amal.m.alhashmi@gmail.com
https://doi.org/10.3389/fneur.2022.1016376
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fneur.2022.1016376/full
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org

Al Hashmi et al.

10.3389/fneur.2022.1016376

Objective: Evaluate the state of readiness of stroke programs in the Middle
East North Africa and surrounding regions (MENA+) to treat acute stroke.

Method: Online questionnaire survey on the evaluation of stroke care across
hospitals of MENA+ region between April 2021 and January 2022.

Results: The survey was completed by 34/50 (68%) hospitals. The median
population serviced by participating hospitals was 2 million. The median
admission of patients with stroke/year was 600 (250—-1,100). The median length
of stay at the stroke units was 5 days. 34/34 (100%) of these hospitals have
24/7 CT head available. 17/34 (50%) have emergency guidelines for prehospital
acute stroke care. Mechanical thrombectomy with/without IVT was available in
24/34 (70.6%). 51% was the median (IQR; 15-75%) of patients treated with IVT
within 60 min from arrival. Thirty-five minutes were the median time to reverse
warfarin-associated ICH.

Conclusion: This is the first large study on the availability of resources
for the management of acute stroke in the MENA+ region. We noted the
disparity in stroke care between high-income and low-income countries.
Concerted efforts are required to improve stroke care in low-income

countries. Accreditation of stroke programs in the region will be helpful.

stroke care, MENA+ region, MENA-SINO, stroke units, stroke centers

Background

Stroke remains a leading cause of death and disability
worldwide (1). Successful prevention and treatment strategies
over the last five decades in high-income countries (HICs)
have led to a progressive overall decline in mortality resulting
in stroke becoming the fifth leading cause of death (2).
Unfortunately, similar successes have not been evident in
low to upper-middle-income countries (LMICs) where stroke
still remains the second most common cause of death (3).
Some data suggest that the burden of stroke is increasing
in the Middle East and North Africa (MENA) region (3,
4). The MENA region has an estimated population of 411
million (5). A study published in 2010 reported variable stroke
incidence rates in the MENA (6). The stroke incidence was
29.8 per 100,000 in Saudi Arabia and 57 per 100,000 people
in Bahrain. Furthermore, the 28-day case mortality rates also
varied among the MENA countries, ranging from 10% in
Kuwait to 31.5% in Iran. Although the rates of strokes are
comparable with those reported in high-income countries
(HICs), the population of the region is much younger and
therefore represents a higher burden. Another study published
in 2017 (7) reported incidence rates between 16/100,000 in a
prospective population based in Iran and 162/100,000 in Libya.
Age-adjusted prevalence was available only from Tunisia at
184/100,000. Mortality for all strokes from the eight countries
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reported 30-day case fatality ranged from 9.3% in Qatar to 30%
in Pakistan.

The MENA-SINO comprises stroke experts from 19
MENA and adjacent (4) regional countries (Bahrain,
Egypt, Iran, Indonesia, Irag, Jordan, Kuwait, Lebanon,
Malaysia, Oman, Pakistan, Saudi Arabia, Sudan, Turkey,
Thailand, United Arab Emirates (UAE), Yemen, and
Qatar).

The main objective of the MENA-SINO+4 is to
improve education, research, and healthcare in the
regional  countries. =~ The MENA-SINO  organization
has regular regional conferences, educational
seminars, and exchanges of local and international
stroke  expert faculty to  regional hospitals. In
addition, it conducted locally relevant research and
guidelines (8-11).

Acute stroke care is complex and requires multidisciplinary
networking. Undoubtfully, dedicated efforts made by the
regional stroke experts in the last few years have led to
improvement in stroke care in the MENA region. Further
improvement in stroke care will require the creation of
an integrated regional stroke system at the local hospital
level and across the MENA region. The lack of data on
the readiness of acute stroke care from the MENA and
the surrounding region (MENA+) was the driving force for
this study.
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Objectives

This study aimed to assess the readiness of stroke programs
in the Middle East, North Africa, and neighboring areas
(MENA+) to manage acute stroke.

Method

The survey

An online survey composed of open and multiple-choice
questions aimed at evaluating the hospital demographics,
interest in stroke program certification, design of stroke
program infrastructure, availability of complementary services,
diagnostic  capabilities, patient monitoring capabilities,
availability of standard operating procedures (SOPs), and
existence of effective legislation. The inter-hospital integrated
protocol and the availability of various modalities for the
treatment of acute stroke were also evaluated.

The

Supplementary material.

survey questionnaire was available as online
The online survey tool (survey
monkey, Palo Alto, California, USA; www.surveymonkey.com)
was utilized. No compensation was offered to participants,
and respondents were limited to a single response per
center. The survey included general questions to identify the
engagement of participants in acute stroke management and
more specific questions related to the availability of facilities
for thrombolysis and thrombectomy. If the participant was
not actively involved in acute stroke treatment, the survey was
terminated automatically.

This survey commenced in April 2021 and ended in January
2022. After 5 months the site was closed, and the data were
extracted. Finally, all the survey data were fed into an excel
sheet by an assigned key person to secure homogeneity, then it
was double check and reviewed by the principal investigator to

ensure the validity of the data.

Participants

The survey was distributed through secure internal
membership emails of the society, or postings on MENA-
SINO web page and distributed to stroke and neuro
interventionalists’ centers’ leaders (stroke program directors,
stroke neurologists, neuro interventionalists, neurosurgeons,
and neuro-radiologists) affiliated with the Middle East North
Africa Stroke and Interventional Neurotherapies Organization
(MENA-SINO). The MENA-SINO
approved the study project and the questionnaire. The aim

steering committee

was to have at least one respondent from each of the countries

comprising MENA+. Initially, 50 stroke expert affiliated
hospitals showed interest to be part of the survey. However, out
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of the 50 initial responses, only 34 (68%) completed the survey
(Appendices 1, 2).

Statistical analysis of the data

Data were fed to the computer and analyzed using IBM
SPSS software package version 28.0. (Armonk, NY: IBM Corp).
Numerical data were summarized using the median and
interquartile range, whereas categorical data were summarized
using the frequency and percentage. Data were subsequently
summarized in tables (12).

Result

Demographic data

Bahrain, Egypt, Iran, Indonesia, Iraq, Jordan, Kuwait,
Lebanon, Malaysia, Oman, Pakistan, Sudan, Saudi Arabia,
Qatar, Thailand, Turkey, Tunisia, United Arab Emirates
(UAE), and Yemen took part in the survey. A total of 34
hospitals participated in the survey. 32/34 (94.1%) hospitals
were interested in getting their stroke unit certified. The
majority of hospitals that responded to the survey were
university-based hospitals (19/34 [55.9%]). The remainder of
the hospitals were associated with the ministry of health
(7/34 [20.6%]), private (5/34 [14.7%]), or military (3/34
[8.8%]). The location of the stroke units/wards in the majority
of hospitals was within the neurology department (18/34
[52.9%]) or within the internal medicine departments (9/34
[26.5%]). In the remainder of hospitals, the units were located
within the intensive care unit, neurosurgery department,
or emergency department, or other areas in the hospitals
(7/34 [20.6%]).

Structures

The median catchment population for participating
hospitals was 2 million (IQR) (1.0 million—3.05 million). The
number of stroke admissions to these hospitals ranged from 36
cases at Family Care Hospital in Riyadh to as high as 10,000
cases at Al-Hussein University Hospital located in Cairo. The
median number of patients with stroke admitted per year at
these hospitals was 600/year ([IQR] [range: 250-1,100]). The
median number of admission to the stroke units/ year was
300/year ([IQR] [range: 77.5-600]).

The median length of stay at these hospitals was 8 days (IQR
[range: 7-10]), whereas the median length of stay at the stroke
unit was 5 days (IQR [range 5-7]). The median number of the
monitored stroke unit beds at the participating hospitals was 8
(IQR [range: 4-11]) vs. 4 (IQR [range: 0-12]) for non-monitored
beds (Table 1).
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TABLE 1 General structures of the surveyed hospitals.

Variable

Catchment area population

# of stroke admission in hospital per year

# of stroke admission to stroke unit per year

Total Hospital beds

# of monitored stroke unit beds

# of non-monitored stroke unit beds

Total length stroke patients stay at hospital (in days)
% of patients spending 24-72 hours in stroke unit

% of patients spending >72 hours in stroke unit

TABLE 2 Neuroimaging and monitoring services at surveyed hospitals.

Service availabilities n (%)

CT head 24/7 34 (100)
CT cerebral angiogram 24/7 26 (76.5)
MRI brain 24/7 17 (50.0)
MRA 24/7 15 (44.1)
Neurovascular ultrasound 22 (64.7)
Intra-arterial catheter angiography 21 (61.8)
Routine ECG 24/7 32 (94.1)
Long-term-ECG with arrhythmia/AF detection 31(91.2)
Echocardiogram 34 (100)
Clinical/biochemical emergency available 24/7 34 (100)
Continuous BP measurement 34 (100)
Pulse oximetry 33 (97.1)
Respiratory monitoring 34 (100)
Temperature recording 34 (100)

Service availabilities

Imaging and monitoring

Head CT scanning is present at all 34 participating hospitals
24h per day and 7 days per week. Cerebral CT angiogram
facilities are delivered 24h per day and 7 days per week at
(26/34 [76.5%]) of the participating hospitals. However, brain
MRI service is available only at (17/34 [50%]) of the hospitals.
Clinical/biochemical emergency laboratory tests are done 24-
hours per day and 7 days per week at all sites (34/34 [100%])
(Table 2).

Other disciplines
Neurosurgical services are found at (33/34 [97%])
of the hospitals. Although the echocardiogram facility is

present at all the participating hospitals (34/34 [100%]),
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Minimum-Maximum

100,000-25 million

600 (250-1,100) 36-10,000
300 (77.5-600) 12-1,600
450 (217.5-1,160) 42-2,500
8 (4-11) 0-24
4(0-12) 0-90
8 (7-10) 2-21
50.5% (30-80.75%) 5-100
50% (20-70%) 3-100

cardiology experts are available within the hospital only
at (30/34 [88.2%]) sites. Accessibility to internal medicine
services is present at (32/34 [94.1%]) of the surveyed
hospitals. Radiological department with neuroradiological
expertise is found at (30/34 [88.2%]) hospitals, and finally,
vascular surgery expertise was only available at (27/34
[79%]) hospitals.

Protocols and guidelines

Stroke informational manuals are available in (27/34 [79.4
%]) hospitals. Nursing manuals were available in (24/34 [82.4%])
of the sites. Only half of these hospitals (17/34 [50%]) have
emergency guidelines for prehospital acute stroke care. National
Institute of health stroke scale (NTHSS) was the most common
scale used to access acute stroke symptoms at these hospitals
(26/34 [82.4%]). The remaining 6/34 (17.6%)] hospitals used
Glasgow Coma Scale (GCS).

Other facilities

Clinical stroke trials were conducted in (15/34 [44.1%])
of the hospitals. Post-stroke rehabilitation services were
present in (30/34 [88.2%]). Tele medical/ tele radiological link
with other stroke care facilities was only available in (6/34
[17.6%]) hospitals.

Treatment options delivered for patients
with stroke

Intravenous thrombolysis/mechanical
thrombectomy

Intravenous thrombolysis (IVT) alone was offered in (7/34
[20.6%]) hospitals. Mechanical thrombectomy with/without
IVT was available in (24/34 [70.6%]) hospitals. There were
only 3/34 (8.8%) where the two treatments were not available.
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The median (IQR) percentage of patients treated with IVT
for acute ischemic stroke (AIS) whose treatment is started
within or <60 min following arrival to hospital was (51% [15-
75%]). The median (IQR) percentage of patients with AIS
eligible for IVT who received it within the appropriate time
window was (56% [15-82.3%]). The median (IQR) percentage of
patients treated with IVT who have a symptomatic hemorrhagic
transformation (HT) within 36h of treatment was (6% [4-
10%]). The median percentage (IQR) of patients with AIS
treated with endovascular interventions who developed HT was
(5.5% [2-10%]). The median (IQR) number of decompressive
craniotomies in malignant brain infarction was 10/year (3.75-
20.25). The median (IQR) number of carotid interventions
(surgery/stenting) was 20 /year (5-45) across all hospitals
(Table 3).

Other types of treatments

The survey also evaluated if the hospitals had facilities to
manage subarachnoid aneurysmal hemorrhages (SAHs). The
number of hospitals with adequate facilities to treat SAH was
84% (48.5-84%). Nimodipine (60 mg every 4h or 30 mg every
2h) was started within 24 h of diagnosis and continued until 21
days after the hemorrhage or until discharge from the hospital
was also an option.

Most had facilities the of
anticoagulation-related ICH. Median time from arrival to

hospitals for reversal

TABLE 3 Treatment options delivered for AlS.

Variable

Stroke-relevant scales

GCS

NIHSS

Treatment options available for AIS across Hospitals

IVT alone

MT with/without IVT

Neither

# of carotid interventions (surgery/stenting) Per Year, median (IQR)

# of decompressive craniectomies performed for malignant MCA infarction,
median (IQR)

% of patients treated with IVT & developed an sHT within 36 hours of treatment,
median (IQR)

% of AIS patients treated with MT & developed HT, median (IQR)

% of AIS patients eligible for IVT treatment & receive it within the appropriate
time window, median (IQR)

% of patients treated for AIS with IVT <60 min after arrival, median (IQR)

% of patients with AIS or TIA for whom an NIHSS score was documented.
Time from arrival to start of multimodal brain vascular imaging (MRI/MRA or
CT/CTA) for IS patients arriving within 6 hours from last seen well, if one of

these studies done
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start of treatment to reverse the INR with a procoagulant
preparation (e.g., fresh frozen plasma, recombinant factor
VIla, prothrombin complex concentrates) for patients with
warfarin-associated intracerebral hemorrhage (ICH) and an
elevated INR was 35 min (35-78).

The percentage of patients with stroke or death within
24h of diagnostic neuro-angiography after the diagnosis
of SAH was 4% [4-10% as reported in 32/34 hospitals
(two hospitals did not provide the data on this) was]
(Table 4).

Discussion

This is the largest study on the availability of stroke
services in a large geographical area comprising 19 countries.
Our study shows the availabilities of imaging resources and
stroke units at the surveyed hospitals. It also highlights
a wide range of variability in treatment options for acute
stroke in the courtiers included in the survey. Excellent
stroke care services are observed in high-income countries
with immediate access to thrombolysis and thrombectomy
services. Where there has been a serious lack of availability
of basic care in the management of acute stroke in low-
income countries.

This survey revealed a dichotomy of stroke center
representation regionally. On the one hand, tertiary fully

n (%) Minimum-Maximum
6(17.6) -
28 (82.4) _
7 (20.6) -
24 (70.6) _
3(8.8) -
20 (5-45) (0-200)
10 (3.75-20.25) (0-50)
6% (4-10%) (0-39%)
5.5% (2-10%) (0-29%)
56% (15-82.25%) (0-100%)
51% (15-75%) (0-100%)
78% (32.5-96%) 0-100%
35 min (15.5-61 min) 0-100 min
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TABLE 4 Treatment options delivered for ICH/SAH.

Variable

% of patients with confirmed aneurysmal SAH & received nimodipine treatment

(Time from arrival to start treatment to reverse the INR with a procoagulant preparation)

for patients with warfarin-associated ICH & an elevated INR (INR >1.4).

% of patients with stroke or death within 24 h of diagnostic neuroangiography.

accredited centers with a standardized level of stroke care
are delivered that rival major stroke centers in the West.
However, on the other hand, others centers lack the basic
measures of stroke care. Therefore, these results may not
accurately represent the preparedness of hospitals to serve
as accredited stroke centers. However, given the scarcity of
data from the region we hope, the information obtained from
the current study may allow for more rigorous prospective
databases and registries to capture the true burden of stroke in
the region.

When compared to prior studies from Asia (13), our
research reveals a welcome increase in the number of
stroke experts and stroke units and facilities in the region.
Unfortunately, we also noted a marked disparity in stroke
treatment and stroke research productivity between high-
and low-income countries (14). This was particularly evident
in Africa where there is a lack of awareness of stroke
risk factors and recognition of symptoms of stroke and
a general lack of facilities, including stroke units and
rehabilitation services.

A key observation in our survey was that most hospitals
were interested in stroke certification. Such certification
will allow for the improvement of care in hospitals with
sub-optimal stroke care. Unfortunately, such certifications
have not been developed by most governments and
local professionals in the MENA+ region. Our survey
offers an opportunity for MENA-SINO to initiate the
process in collaboration with local organizations and local
governments. Collaboration between local representatives
and established international organizations will be useful.
The establishment of data sharing with SITS registry has
improved data collection related to stroke in the MENA
region and has resulted in publications that have had regional
relevance (15-20).

Limitations

There are limitations to the study. The survey was sent to
a large number of hospitals representing stroke care in high
and low-income countries. The majority of the participating
hospitals that completed the survey were, however, tertiary
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Median (IQR) Minimum-Maximum
849% (48.5-100%) 0-100%
35min (10-78 min) 0-100
4% (0.25-10%) 0-23%

hospitals in high-income countries. This may underrepresent
reporting from hospitals where stroke care is sub-optimal. Given
the nature of self-reporting used in the survey, and in the
absence of validation or auditing, response bias may exist. The
lower rates of engagement of many hospitals, especially from
low-income countries in the survey, may reflect a regional
lack of research culture, a lack of protected research time, and
a lack of financial incentives to support such activities. The
survey respondents were physicians. The underrepresentation
of multidiscipline health personnel in the survey is also
another limitation. Such involvement may have provided useful
information on the delivery of care from the perspective of the
allied health personal.

Conclusion

This is the first large study on the availability of resources
for the management of acute stroke in the MENA+ region. Our
research shows a considerable variance in stroke management
in the regions surveyed. Regional and international cooperation
is required to advance stroke care and begin accreditation
of the region’s current stroke programs. Prospective registries
and databases with the engagement of stakeholders to ensure
engagements of more centers in future studies might help to
better understand and classify the current situation of acute
stroke services available in the region.
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