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ABSTRACT

Aim Stroke is characterised by high morbidity, mortality
and disability, which seriously affects the health and
safety of the people. Stroke has become a serious

public health problem in China. Organisational stroke
management can significantly reduce the mortality

and disability rates of patients with stroke. We provide
this evidence-based guideline to present current and
comprehensive recommendations for organisational
stroke management.

Methods A formal literature search of MEDLINE

(1 January 1997 through 30 September 2019) was
performed. Data were synthesised with the use of evidence
tables. Writing group members met by teleconference

to discuss data-derived recommendations. The Chinese
Stroke Association’s Levels of Evidence grading algorithm
was used to grade each recommendation.

Results Evidence-based guidelines are presented for the
organisational management of patients presenting with
stroke. The focus of the guideline was subdivided into
prehospital first aid system of stroke, rapid diagnosis and
treatment of emergency in stroke centre, organisational
management of stroke unit and stroke clinic, construction
of regional collaborative network among stroke centres and
evaluation and continuous improvement of stroke medical
quality.

Conclusions The guidelines offer an organisational stroke
management model for patients with stroke which might
help dramatically.

Stroke has become a serious global public
health problem. To further reduce incidence
rate, disability rate, mortality rate and recur-
rence rate of stroke and improve China's
standardised prevention and treatment of
cerebrovascular diseases, the Chinese Stroke
Association organised a domestic expert to
write the Chinese Stroke Association Guide-
lines for Clinical Management of Cere-
brovascular Disorders. The guideline fully
combines the research of Chinese scholars
and the widely used clinical interventions in

.2 Yusheng Zhang,* Hao Li
4 Chinese Stroke Association Stroke Council Guideline

,° ZeFeng Tan,*

China to elaborate the clinical comprehen-
sive managementof the diagnosis, treatment,
prevention and rehabilitation of a series of
stroke-related diseases, so as to help medical
service providers make better clinical deci-
sions, improve the quality of medical services
and maximise the benefits of patients.
Evidence-based medical evidence confirms
that the organisational stroke management
model can benefit all patients with stroke,
and significantly improve the survival rate
and independent living ability of patients
with stroke.' Stroke organisational manage-
ment covers prehospital first aid system of
stroke, rapid diagnosis and treatment of
emergency in stroke centre, organisational
management of stroke unit and stroke
clinic, construction of regional collaborative
network among stroke centres at all levels
and evaluation and continuous improve-
ment of stroke medical quality related to
the above-mentioned links. This chapter will
elaborate on the above-mentioned content.

RECOMMENDED CLASSIFICATION AND EVIDENCE

LEVEL OF THE GUIDELINE

This guideline adopts the recommended clas-

sification and evidence level specified in the

guidelines for the development of Stroke Society of

China. This recommended classification and

evidence level are consistent with the system

adopted in the latest American Heart Associa-

tion and American Stroke Association (AHA/

ASA) guidelines.

1. Recommended classification

- Class I: there is evidence to prove or

unanimously agree that the operation
or treatment given is effective.
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- Class II: there are controversial evidences or opin-
ions on the effectiveness of operation or treatment.
- IIa: some evidences or opinions support the va-

lidity.
- IIb: there is no good evidence for its effective-
ness.

- Class III: operation and treatment are ineffective
and harmful in some cases.

2. Level of evidence

- Level of evidence A: evidence comes from multi-
ple randomised controlled trials (RCTs) or meta-
analysis. References must be provided and quoted
in the recommendations.

- Level of evidence B: evidence comes from a single
RCT or non-randomised trial. References must be
provided and quoted in the recommendations.

- Level of evidence C: evidence only comes from ex-
perts’ opinions, case studies, etc.

CHAPTER 1: ORGANISATIONAL MANAGEMENT OF PREHOSPITAL
EMERGENCY SYSTEM

‘Time is brain’. The effect of stroke treatment is strongly
time dependent. Prehospital emergency management is
one of the key links in the life chain of stroke first aid,
which plays a decisive role in the treatment and prog-
nosis of patients with stroke. Intravenous thrombolytic
therapy with recombinant tissue-type plasminogen acti-
vator (rt-PA) is one of the most effective treatments
for acute ischaemic stroke (AIS). It is recommended
by domestic and foreign guidelines,”® but restricted
by strict time window (within 4.5hours from onset).?
According to China National Stroke Registry, only 2514
(21.5%) of 11675 patients with AIS arrived in the emer-
gency room within 3hours from onset, and only 284
(2.4%) received intravenous thlrombolysis.5 In addition,
the China Quality Evaluation of Stroke Care and Treat-
ment (China QUEST) study showed that onset-to-door
time of 6102 patients with stroke averaged 15hours
(ranging from 2.8 to 51.0hours), of which 1546 cases
(25.3%) and 2244 cases (36.8%) were within 3 hours and
6 hours, respectively, and exceeding 24 hours as high as
41.3%. In the end, only 1.9% of patients received intra-
venous thrombolysis.” As showed, prehospital delays are
common in patients with stroke in China, which is an
important reason for the low thrombolytic therapy rate
and poor clinical prognosis of patients with AIS. Highly
efficient prehospital emergency management can make
patients with stroke quickly and effectively identified and
transferred as soon as possible to the hospital with stroke
treatment capacity, which reduces prehospital delays and
improves the thrombolytic treatment rate of patients
with AIS, thereby significantly improving the prognosis
of patients with stroke. This chapter made the recom-
mendations of organisational management of prehos-
pital first aid and public health education on prehospital
stroke.

RECOMMENDATIONS

Organisational management of prehospital emergency system

Rapid identification of stroke before hospital

» Emergency personnel use standardised tools such as
stroke 120, Cincinnati Prehospital Stroke Scale, Los
Angeles Prehospital Stroke Scale or face arm speech
test (FAST) scale to screen patients with stroke before
hospital, so that patients with stroke can be quickly
identified. (Class I, level of evidence B)

» Emergency personnel used Rapid Arterial Occlusion
Evaluation, Los Angeles Motor Scale, Field Assessment
Stroke Triage for Emergency Destination (FAST-ED)
or Prehospital Acute Stroke Severity Scale to screen
patients with stroke for large vessel occlusion before
hospital. (Class II, level of evidence B)

Dispatch of emergency medical service personnel and onsite

diagnosis and treatment

» Emergency medical service (EMS) dispatchers should
use prehospital identification and screening tools to
quickly identify suspected patients with stroke, and
priority should be given to ambulances and EMS
personnel. (Class I, level of evidence B)

» EMS personnel should make brief assessment and
necessary emergency treatment as soon as possible
for suspected patients with stroke, including deter-
mining the onset time, dealing with respiratory and
circulatory problems, conducting ECG examination
and vital signs monitoring, establishing intravenous
channels and avoiding delays in transportation due
to prehospital intervention. (Class I, level of evidence
B)

Rapid transportation to hospitals with stroke treatment capacity

» In order to achieve the purpose of rapid and efficient
transportation, EMS personnel should formulate a
reasonable transportation plan based on the patient's
condition and the ability of referral hospital to treat
stroke, while following the principle of proximity.
(Class I, level of evidence A)

» For suspected patients with AIS who may need intra-
venous thrombolysis within the onset time window,
EMS personnel should transfer them to the nearest
qualified primary stroke centres (PSC)/comprehen-
sive stroke centres (CSC) in the shortest time. (Class
I, level of evidence A)

» Patients suspected of large vessel occlusion (LVO)-
induced AIS may need emergency thrombolysis and/
or endovascular therapy within the time window (up
to 24hours of onset) and should be transported to
CSC in time for endovascular therapy. (Class I, level
of evidence A)

» Hub, drip-and-ship and trip-and-treat mode have
their own advantages and disadvantages. When EMS
personnel choose the transport mode for suspected
LVO-induced patients with AIS, they should make
a reasonable transport plan based on the patient’s
condition, onset time, local PSC/CSC distribution,
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traffic condition, transport distance and patient’s will-
ingness. (Class I, level of evidence B)

Prehospital notice

» Prehospital emergency personnel should notify the
receiving hospital of brief conditions of the suspected
patients with stroke before they arrive, so that the
receiving hospital can start the green channel of stroke
ahead of time. Prehospital emergency personnel and
medical staff in receiving hospitals should make the
handover right. (Class I, level of evidence B)

Public health education on prehospital stroke

» Strengthen public health education on prehospital
stroke, focus on identifying early symptoms of stroke,
understanding the urgency of stroke treatment and
calling 120 emergency phone in time. (Class I, level
of evidence B)

CHAPTER 2: ORGANISATIONAL MANAGEMENT OF STROKE
CENTRE

How to provide the best diagnosis and treatment services
for patients with stroke, especially in rural and township
areas, is still a serious challenge. High-quality planning
and evaluation of patients with stroke is an essential part
of acute stroke treatment, which can improve the quality
of medical services and clinical outcomes. Professional
treatment with evidence-based medical evidence is one of
the most effective ways to reduce the mortality and disa-
bility rate after stroke. Therefore, it is necessary to build
a reasonable stroke diagnosis and treatment system in
qualified stroke centres according to clinical guidelines,
to provide the best medical services, and actively explore
the construction pattern of stroke centres that can adapt
to various hospital scales.

RECOMMENDATIONS

Organisational management of stroke emergency

Main contents of stroke emergency management

Rapid collection of clinical data

» Emergency teams should rapidly identify patients with
AIS and initiate thrombolytic procedures whenever
possible for thrombolysis or endovascular therapy.
(Class I, level of evidence A)

» Emergency teams need to start the stroke diagnosis
and treatment procedures for patients who have been
notified in advance; emergency nurses should notify
emergency doctors to receive and start the diagnosis
and treatment procedures for patients who have
arrived at the hospital after triage. (Class I, level of
evidence B)

» After initiating the thrombolytic or intravascular
treatment process, emergency nurses need to quickly
send the patient’s laboratory samples, including
blood routine, blood biochemistry and coagulation
spectrum, which should not exceed 30min after the

patient arrives at the emergency. (Class I, level of
evidence B)

» Comprehensively assess patients with cerebral haem-
orrhage as soon as possible, including medical history,
general examinations, neurological examinations
and laboratory examinations. Conditions permitting,
necessary examinations should be carried out to iden-
tify the cause. (Class I, level of evidence C)

» Patients with sudden severe headache and positive
meningeal irritation signs should be highly suspi-
cious of subarachnoid haemorrhage (SAH) diagnosis.
(Class I, level of evidence B)

» The aetiology and risk factors of cerebral venous
sinus thrombosis (CVST) are complex and varied. It is
suggested to actively find out possible causes of blood
hypercoagulability and blood stasis. (Class I, level of
evidence C)

Preliminary assessment and classification of stroke symptoms

» Emergency physician/thrombolytic team should
inquire the patient's medical history, verify the onset
time, conduct physical examination and score the
patient’s symptoms according to National Institutes of
Health Stroke Scale (NITHSS). It is recommended that
these steps be taken on the way to the imaging depart-
ment. (Class I, level of evidence B)

» Suspected patients with stroke should be diagnosed
by CT or MRI as soon as possible. Patients with AIS
should be treated as early as possible in stroke unit.
(Class I, level of evidence A)

» Sudden severe headache and positive meningeal irri-
tation signs are highly suggestive of SAH, and patients
should be triaged as soon as possible to neurosurgery.
(Class I, level of evidence A)

» The possibility of CVST should be considered in clinic
for unexplained headache, optic papilla oedema and
increased intracranial pressure. (Class II, level of
evidence)

» Once a patient is diagnosed with intracerebral haem-
orrhage (ICH), he or she should be immediately
triaged to the stroke unit or the neurological intensive
care unit. (Class II, level of evidence B)

Rapid image scanning

» In order to perform thrombolysis or endovascular
therapy, cranial CT/MRI scan should be started
within 25min of the patient’s arrival, and the post-
processing and interpretation of the image scan
should be completed within 45min of the patient’s
arrival. (Class II, level of evidence B)

» It should be avoided to select imaging examina-
tions which are prone to delay the process of stroke
diagnosis and treatment. According to the existing
evidence, CT-based imaging is the main choice.
Patients should first receive non-contrast CT to
exclude bleeding, and/or choose CT angiography
(CTA) to assess whether blood vessels are occluded,
or CT perfusion (CTP) to assess the cerebral core
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infarction area and ischaemic penumbra area. It
should be noted that for CTA and CTP examinations,
operators and analysts need to be adequately trained
and experienced. (Class I, level of evidence A)

» Conventional sequential MRI examination will
prolong the door-to-needle time (DNT) of stroke

diagnosis and treatment process, and it is not recom- >

mended for the time being. Considering posterior
circulation ischaemic stroke, we may select MRI exam-
ination. (Class IIb, level of evidence B)

» CT or MRI should be performed as soon as possible
for suspected patients with stroke. (Class I, level of

initiating thrombectomy team and anaesthesia team;
(4) emergency team/thrombolytic team delivering
patients to catheter room, and at the same time, the
thrombectomy group and anaesthesia group were
prepared before operation; (5) puncture. (Class Ila,
level of evidence B)

The management of other types of patients with
stroke (cerebral haemorrhage, SAH, CVST) should
be carried out by a team of neurologists, neurosur-
geons, neurointerventional departments and anaes-
thesiologists. (Class Ila, level of evidence B)

evidence A) Improvement of teamwork procedures
» CT examination should be the first choice for » To improve the team cooperation process, we can

suspected patients with SAH, and digital subtrac-
tion angiography (DSA) examination should be
performed early for patients with SAH to determine
whether there are aneurysms or not. (Class I, level of
evidence B)

» CT/CT venography and MR/MR venography can
be the first choice for patients with suspected CVST.
(Class 11, level of evidence C)

» CVST can be further diagnosed by DSA. (Class II,

level of evidence C) >

Management of emergency multidisciplinary team
Establishment of emergency multidisciplinary team
» Stroke centres should be provided with medical

accurately measure and track patients’ time from
arriving emergency to thrombolysis, from arriving
emergency to puncture, from puncture to recana-
lisation and record the treatment rate and relevant
information of patients meeting thrombolysis and/
or thrombolysis indications, so as to enable the team
to identify the parts needing improvement to take
appropriate improvement measures. (Class Ila, level
of evidence B)

The training, simulation training and the latest proce-
dure chart release to the new team members are
helpful to maintain and improve the normal team
cooperation. (Class Ila, level of evidence A)

services by neuro]ogistg to improve the clinical Continuous qualityimpl’ovement of emergency green channel
outcomes of patients with stroke. Medical staff » Apply Toyota Production System (TPS) to improve

should receive continuing education. (Class I, level of
evidence B)

» The establishment of acute stroke team should be
established in stroke centre to shorten treatment
time and improve clinical outcomes. (Class I, level of
evidence A)

» Interdisciplinary teamwork is needed. Teams should

the quality of green channel, set up TPS improve-
ment team, and analyse the delays in the current
intravenous thrombolysis process. According to its
importance and difficulty, list the problems that can
be improved quickly and in a short time, and formu-
late specific solutions accordingly. (Class Ila, level of
evidence B)

meet frequently to analyse the steps of hospital ~ » Apply PDCA (Plan, Do, Check, Action) cycle method

process, nursing quality and patient outcomes, and to
put forward suggestions for improvement and imple-
mentation. (Class Ila, level of evidence B)

» It is recommended that the whole stroke team be
activated by a dedicated telephone. Emergency
nurses call emergency specialists to open the green
channel immediately after pre-examination, emer-

to continuously improve the quality of green channel
through four steps of cycle: Plan (making process
time-consuming plan and problem); Do (imple-
menting improvement plan); Check (checking and
evaluating legacy problems) and Action (continuing
implementation and execution). (Class Ila, level of
evidence B)

gency specialists call thrombolytic team to start the ~ » Apply 6-SIGMA management method to improve

thrombolytic process, and then the whole thrombo-
lytic team (including imaging department, thrombo-
Iytic nurse group, etc) is called by the members of the
thrombolytic team to participate in the treatment of
patients. (Class Ila, level of evidence B)

» The thrombectomy team should adopt a parallel
mode, which includes:(1) patients arriving at the
emergency room; (2) emergency team/thrombolytic
team conducting clinical evaluation and informing
the thrombectomy team in advance; (3) emergency

the quality of green channel, implementing ‘Define
(setting process improvement objectives); Measure
(decomposing process to measure the time needed
in current process); Analysis (using various statistical
strategies to analyse the reasons for failure to achieve
standards); Improve (problem-based adjustment to
improve process); Control (continuously monitoring
process, ensuring continuous improvement of green
channel quality)’. Five-step cycle. (Class Ila, level of
evidence B)

team/thrombolytic team conducting image evalua- » Apply quality control circle, establish quality control

tion for patients, making thrombectomy decisions,

circle within stroke team, promote circle cooperation
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Organisational management of stroke unit

and discussion within circle and solve the quality
problem of green channel. (Class Ila, level of evidence
B)

Organisational management of stroke unit
Concept and importance of stroke unit

>

Stroke units should be established as far as possible in
hospitals for patients with stroke, and all patients with
AIS should be treated as early as possible in stroke
units. (Class I, level of evidence A)

Emergency centres can choose to set up acute
stroke units. Large general hospitals or rehabilita-
tion centres should choose to set up comprehen-
sive stroke units. Grass-roots hospitals and small/
medium-sized rehabilitation centres should choose
to set up rehabilitative stroke units. (Class I, level of
evidence B)

It is recommended that standardised stroke units be
used to improve the treatment of patients. (Class I,
Level of Evidence B)

Recommend the application of comprehensive
professional stroke treatment (stroke unit) combined
with rehabilitation. (Class I, level of evidence A)

Construction contents of stroke unit
Establishment of stroke unit

>

The medical team of the stroke unit should include
doctors, rehabilitation therapists, nurses, language
trainers, psychotherapists and intensive care physi-
cians, etc. All personnel should be organically inte-
grated to ensure the smooth operation of the stroke
unit. (Class I, level of evidence B)

Intensive speech function training is recommended
for patients with speech disorders in stroke units.
(Class I, level of evidence A)

The formulation of clinical operating procedures and
standards should be based on the specific conditions
of the unit and follow the guidelines. (Class I, level of
evidence C)

The medical activities of stroke unit should follow the
standard working schedule and have a fixed working
mode. (Class I, level of evidence C)

Working mode of stroke unit

>

Stroke unit can work in a variety of ways, such as stroke
group meeting, multiprofessional group ward rounds,
health education and building a reasonable ward
structure, in order to improve the effect of medical
care in an all-round way. (Class I, level of evidence C)
A stroke unit suitable for the hospital should be estab-
lished according to the situation of the hospital. (Class
I, level of evidence C)

Mobile stroke unit

>

Mobile stroke unit (MSU) can shorten the time from
onset to treatment and improve the prognosis of
patients with stroke. It may be reasonable for condi-
tional medical institutions to have MSU. (Class Ila,
level of evidence B)

>

Stroke unit should be operated in a multidisciplinary
cooperative way, which combines medical treatment,
nursing and rehabilitation to improve the therapeutic
effect. (Class I, level of evidence C)

Personnel in the stroke unit need professional
training. (Class I, level of evidence B)

Organisational management of stroke clinic
Management of stroke clinic
Composition of multidisciplinary team in stroke clinic

>

It is recommended that a multidisciplinary collabora-
tive team consisting of doctors, nurses, rehabilitation
therapists and stroke liaison workers participate in the
management of patients with poststroke. (Class Ila,
level of evidence A)

Management scope of stroke outpatient team

>

It is effective to establish a special stroke clinic to
guide and manage the use of secondary prevention
drugs for patients with poststroke. (Class I, level of
evidence A)

It is recommended that clinicians pay more atten-
tion to patients’ compliance with secondary preven-
tive drugs for stroke, and popularise the causes, side
effects and precautions of secondary preventive drugs
for stroke to patients. (Class I, level of evidence A)
Secondary preventive interventions, including
medication education, initiated in the hospital and
extended to patients after discharge, are effective.
(Class I, level of evidence A)

It is reasonable to identify poststroke depression and
poststroke cognitive impairment in stroke clinics.
(Class IIa, level of evidence B)

Framingham stroke risk assessment model can be
used to assess stroke risk of hypertension patients in
outpatient clinics. Intensive interventions for high-risk
and middle-risk patients, including file-building and
written management education, guidance for patients
to manage blood pressure and other risk factors, and
follow-up feedback, are likely to be recommended.
(Class IIa, level of evidence B)

In the outpatient clinic, it is reasonable to use multiple
scales of Atrial Fibrillation Investigators, CHADS2
(congestive heart failure, hypertension, age 275
years, diabetes, previous stroke or transient ischaemic
attack), National Institute for Health and Clinical
Excellence, ACC/AHA/ESC 2006 and American
College of Chest Physicians to assess the risk of stroke
in patients with atrial fibrillation taking warfarin.
(Class IIa, level of evidence B)

Nurse-centred outpatient service, setting up personal
files for screened high-risk groups, regular telephone
follow-up, regular appointments and regular stroke
education for patients and their families may be
considered. (Class IIb, level of evidence C)

For patients with limb dysfunction after stroke, it is
reasonable to carry out rehabilitation training in
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stroke clinic and guide rehabilitation training at
home after discharge. (Class Ila, level of evidence B)

» Itis reasonable to use poststroke checklist to assess the
cognitive, emotional and life abilities of patients with
poststroke. (Class IIa, level of evidence B)

Health education for patients with stroke

» It is recommended that education for patients with
stroke be strengthened. Stroke education should
include risk factors, identification of stroke symptoms,
initiation of emergency medical services, follow-up
of physicians and guidance of drug use at discharge.
(Class I, level of evidence B)

» It may be reasonable to provide personalised return
visit education for patients with stroke after discharge.
(Class IIb, level of evidence C)

» It may be reasonable to issue a stroke knowledge
brochure at the average reading level for patients with
stroke. (Class IIb, level of evidence C)

» Itis reasonable to organise a multidisciplinary collab-
orative team consisting of doctors, nurses, physiother-
apists, rehabilitation therapists and community health
workers to conduct multidisciplinary integrated
support education. (Class Ila, level of evidence B)

Stroke volunteer work

» Itmay be reasonable for volunteers to educate patients
with stroke in community. (Class IIb, level of evidence
B)

» Peer support for patients with stroke during hospital-
isation and after discharge may be reasonable. (Class
IIb, level of evidence C)

CHAPTER 3: REGIONAL COOPERATIVE NETWORK
CONSTRUCTION OF STROKE CENTRE

The purpose of establishing stroke centre is to improve
stroke medical staff and facilities, so as to adapt them to
the methods of stroke treatment and improve the level of
stroke diagnosis and treatment.” The US health facility
accreditation programme classifies stroke centres into
three levels: CSC, PSC and stroke ready hospital. As early
as 2000, BAC published a proposal to develop PSC, so as
to improve the level of stroke diagnosis and treatment
in the USA and improve stroke outcomes.® Based on a
large number of literature searches and the consultation
of alliance members, the proposal requires PSC to have
stroke team, stroke centre, fixed operating procedures,
integrated emergency system, 24hours CT examination
and image interpretation, rapid laboratory examination
and strong administrative support. Studies have shown
that PSC using procedural procedures significantly
improves the outcome of patients with stroke, compared
with hospitals that do not use procedural procedures or
have no stroke centres.® In 2005, BAC launched a second
proposal to define the standard of main medical types of
CSC.? Through evidence-based medicine, BAC has iden-
tified the following key steps: medical staff equipped with
neurosurgery and neurovascular expertise; advanced

nervous system imaging capabilities, such as cerebral
angiography; surgery and intravascular operation tech-
nology, including aneurysm clipping, carotid endarter-
ectomy, intra-arterial treatment and other infrastructure,
such as neurointensive care unit. These measures may
improve the prognosis of patients with complex cerebro-
vascular disease.

Based on the basis of evidence-based medicine and
the current situation of domestic medical environment,
the expert committee of stroke field of the Center for
Medical Quality Control of Neurological Medicine of the
National Health and Family Planning Commission has
initially formed a guideline for the construction of stroke
centres in China in 2015 to standardise the access stan-
dards of stroke medical institutions,"’ improve the quality
of medical services and rationally distribute medical
resources, which provided the basis for the allocation
of medical resources and quality supervision of health
administrative departments and reasonable and opti-
mised treatment for patients with stroke, and improved
the overall construction of stroke medical service system
in China.

Pattern of development and construction for stroke centre

» We should actively promote the establishment of
stroke centres at all levels, and all types of acute
patients with stroke should enter the stroke centres
for diagnosis and treatment. (Class I, level of evidence
A)

» For large-scale ischaemic or haemorrhagic stroke,
stroke with unknown aetiology, stroke requiring
special examination and treatment, stroke that PSC
cannot complete and stroke requiring multidisci-
plinary treatment, direct entry or transfer to CSC
is recommended for treatment. (Class I, level of
evidence A)

» Third-party stroke centre certification is strongly
recommended. (Class I, level of evidence B)

Construction of regional emergency network for stroke

» Stroke centres with different treatment capabilities
should establish a regional emergency network system
with clear responsibilities, resource sharing and win-
win cooperation. (Class II, level of evidence B)

» It is suggested that stroke education programme be
implemented for EMS personnel. (Class I, level of
evidence B)

» It is suggested that EMS personnel use the stroke
assessment system to initiate the preliminary treat-
ment of stroke on the spot and notify the receiving
hospital of the suspected patients with stroke before
arriving, so that the hospital can mobilise the corre-
sponding resources before the arrival of the patients.
(Class I, level of evidence B)

» The stroke emergency map should be jointly carried
out with the 120 emergency centres, regional compre-
hensive stroke centres and other qualified medical
institutions (stroke prevention and control centre,
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etc) organised by the city health department. (Class
IIa, level of evidence A)

» It is suggested that the regional comprehensive
stroke centres establish special programme to train
all participating institutions on how to use the stroke
emergency map. The training should include relevant
administrative staff and relevant staff of all institutions
that carry out the stroke treatment process. (Class Ila,
level of evidence B)

» To improve public stroke education, using ‘stroke
1-2-0°, FAST scale and other rapid stroke recognition
tools can facilitate public recognition of acute stroke
and therefore, early treatment. (Class Ila, level of
evidence A)

» It may be reasonable to conduct periodic assessment
of the performance of the participants of stroke map
hospital. (Class IIb, level of evidence B)

» A network of regional stroke centres, including
primary medical institutions, should be established
to provide primary emergency treatment (including
intravenous alteplase thrombolysis), endovascular
treatment and comprehensive perioperative manage-
ment and rapid transfer of patients to comprehensive
stroke centres when needed. (Class I, level of evidence
A)

» Patients suspected of stroke should be quickly trans-
ported to the nearest medical institution capable of
rt-PA thrombolysis. When the medical institutions
cannot deal with patients with stroke with complex
and critical conditions, it is suggested to adopt
network consultation and referral to shorten the treat-
ment time of AIS. (Class I, level of evidence B)

Telemedicine of stroke

Importance of telemedicine

» Smart phones, tablets and other communication
tools can assist neurologists to assess the severity
of prehospital stroke and make reasonable clinical
decisions for patients with stroke. (Class I, level of
evidence A)

» Telestroke can shorten the time of intravenous throm-
bolysis and improve the thrombolytic rate in patients
with AIS. (Class I, level of evidence A)

» RtPA intravenous thrombolysis may be as safe and
effective as in-hospital thrombolysis in patients with
AIS guided by telestroke. (Class IIb, level of evidence
B)

» Telestroke can provide guidance and support for
rehabilitation treatment and secondary prevention of
patients with stroke. (Class IIb, level of evidence C)

» Telestroke can optimise the allocation of health
resources and reduce medical costs. (Class IIb, level
of evidence C)

» Under the guidance of the government and the overall
planning of the national/provincial stroke quality
control centre, it may be reasonable to construct a
regional stroke telemedicine network. (Class Ila, level
of evidence B)

Operation and management of telemedicine

» Comprehensive stroke centres should actively
promote telemedicine, strengthen the integration
of medical resources and form a stroke medical
network covering the surrounding primary stroke
centres or primary hospitals. (Class IIb, level of
evidence B)

CHAPTER 4: EVALUATION AND CONTINUOUS IMPROVEMENT OF

MEDICAL QUALITY OF STROKE

Medical quality is the work quality of medical preven-
tive institutions and the standard to measure the level of
medical staff. It covers the content of medical quality, and
emphasises patient satisfaction, medical work efficiency,
medical technology and economic effect (input-output
relationship), continuity and systematic effect of medical
treatment. Therefore, medical quality is a comprehensive
reflection of medical technology, management methods
and economic benefits.

Improvement of medical service quality in patients with

stroke

» Establish a stroke registration system for quality
improvement, monitor medical quality and provide
reliable data for quality improvement. Ideal stroke
registration should have appropriate management
structure and supervision methods to ensure the
normal operation of the registration work. At the
same time, the follow-up system should be improved
to verify whether the quality improvement is related
to the prognosis of patients. In order to ensure the
authenticity and standardisation of data, the Quality
Improvement Commissioner should check and
upload data regularly. (Class I, level of evidence B)

» Establishment of clinical pathway for stroke and
written standardised operating procedures with
continuous quality improvement. Organise multidis-
ciplinary collaborative team to discuss continuous
quality improvement. Analyse the current situation,
find out the problems, put forward the possible solu-
tions, put them into practice and test the feasibility
of the scheme. Based on this, the standard operation
process is updated to ensure its effectiveness and
operability. (Class I, level of evidence B)

» Establish standardised assessment and measure-
ment criteria for stroke medical services, namely key
performance indicators. Supervisory departments
should strengthen link quality control, implement
the existing evidence-based medicine guidelines to
the greatest extent possible and supervise whether
the centres implement the standard operating proce-
dures. Setting up standard quality management stand-
ards, eliminating regional differences in medical
quality and realising standardisation of medical
services. (Class IIa, level of evidence B)

266 Lou M, et al. Stroke & Vascular Neurology 2020;5:6000355. doi:10.1136/svn-2020-000355

“ybuAdoa Aq parosioid 1sanb Aq Gz0z ‘2 Aey uo jwod g uas//:dny wolj papeojumoq ‘020z AINC 8 U0 GGE000-0202-UAS/OETT 0T Se paysiignd 1sii ;|0INaN ISBA 9Y01S


http://svn.bmj.com/

Quality indicators of medical services in primary stroke
centres

Mandatory quality indicators of PSC stroke diagnosis and
treatment

To be strengthened and regularly controlled.

Quality indicators of medical services during acute hospitalisation

>

The proportion of NIHSS score for neurological
impairment: NIHSS is the most commonly used scale
in the world for neurological impairment score of
patients with stroke.

The proportion of cranial CT examination within
25min and clinical laboratory diagnostic informa-
tion within 45min of emergency treatment reflects
the level of organisational medical care for stroke in
hospitals.

Intravenous rt-PA thrombolysis: (i) proportion of
intravenous rt-PA thrombolysis within 4.5hours of
onset; (ii) proportion of patients treated with intra-
venous thrombolysis <60 min from emergency visit to
intravenous thrombolysis (DNT); (iii) number and
types of haemorrhage transformation and the propor-
tion of intracranial haemorrhage with clinical symp-
toms within 36 hours.

The proportion of patients with AIS receiving anti-
platelet drugs within 48 hours of admission.

The proportion of patients who could not walk within
48 hours of admission who took preventive measures
against deep venous thrombosis.

The proportion of swallowing function evaluation
measures taken within 48 hours of admission.

The proportion of patients receiving vascular assess-
ment within 1week of admission.

The proportion of rehabilitation evaluation and
implementation for patients with stroke.

The proportion of patients with stroke transported to
CSC.

Indicators of medical services at discharge

>

>

The proportion of non-cardiogenic patients with
ischaemic stroke treated with antiplatelet drugs.

The proportion of patients with atrial fibrillation
receiving anticoagulation therapy.

The proportion of patients with low-density lipopro-
tein cholesterol >2.6 mmol/L receiving statins.

The proportion of hypertension patients treated with
antihypertensive therapy.

The proportion of patients with diabetes mellitus
treated with antidiabetic medication.

The proportions of previous or current smokers
receiving smoking cessation education.

Average hospitalisation days and mortality.

Average hospitalisation expenses and average hospi-
talisation drug expenses.

Health education on risk factors and control of
cerebrovascular disease, symptoms of stroke attack,
medication compliance, rehabilitation treatment,
etc.

Additional quality indicators for PSC stroke diagnosis and
treatment
At least three of them should be met:

>

The proportion of patients with atheroscle-
rotic ischaemic stroke treated with statin during
hospitalisation.

The proportion of hypertensive patients treated with
antihypertensive therapy during hospitalisation.

The proportion of patients with stroke whose hospital-
isation days are <14 days.

It is suggested that patients should be followed up
in stroke prevention clinic 3 months and 6 months
after discharge to evaluate the efficacy of stroke unit
and ensure that patients receive standard secondary
prevention.

Courses on stroke warning and prehospital training
for hospital staff are designed to identify stroke symp-
toms quickly and to be admitted to stroke centres
immediately.

Quality indicators of medical services in comprehensive
stroke centres

Mandatory quality indicators of CSC stroke diagnosis and
treatment

Establishment of clinical pathway management

>

>

Central venous thrombolysis intervention plan
compiled according to current clinical guidelines.
Establishment of emergency-related clinical standard
process.

Standard clinical pathway and start-up process of
intravascular therapy based on current guidelines.
Standard process of preoperative and postoperative
management of multidisciplinary endovascular treat-
ment of stroke.

Standard process of preoperative and postoperative
management of multidisciplinary surgical interven-
tion of stroke.

Standard procedure of dealing with two or more
patients with complex cerebrovascular diseases at the
same time.

Quality indicators of medical services for patients with acute
ischaemic stroke receiving endovascular therapy

>

The average time from admission to multimode CT or
multimode MRI (only one of them) in patients within
6hours after onset of stroke.

The proportion of patients with AIS treated with
endovascular therapy.

Average time from admission to intravascular therapy
(door-to-groin) in patients with ischaemic stroke.
The proportion of intracranial haemorrhage with
clinical symptoms within 36 hours after treatment in
patients undergoing endovascular therapy.

Quality indicators of medical services for diagnosis and treatment
of intracranial and extracranial vessels

>

The proportion of stroke or death after diagnostic
cerebral angiography.
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» The proportion of stroke or death within 30 days after
carotid artery dissection or stenting.

» The proportion of stroke or death within 30 days
after intracranial angioplasty and/or stenting for
atherosclerosis.

Quality indicators of medical services for SAH and ICH

» The proportion of patients with SAH and ICH who
had written records of the initial severity assessment.

» The proportion of aneurysm clipping and interven-
tional treatment in the past year.

» The average time from admission to clipping or
interventional treatment of ruptured aneurysms for
patients with SAH with ruptured aneurysms within
48 hours from onset.

» The proportion of patients with SAH confirmed
ruptured aneurysm treated with nimodipine within
24 hours of diagnosis and continued to discharge or
21 days after bleeding.

» Mortality rate of patients with ICH undergoing
haematoma clearance.

Quality indicators of medical services for neurosurgery

» Mortality rate of patients with massive cerebral infarc-
tion undergoing decompressive craniectomy.

» The proportion of patients with ischaemic or haemor-
rhagic stroke undergoing ventricular drainage.

» The proportion of patients with ischaemic or haem-
orrhagic stroke who underwent ventricular drainage
and complicated with ventriculitis.

Quality indicators of medical services for warfarin-related

intracranial haemorrhage

» The average time from admission to the reversal meas-
ures of international normalised ratio in patients with
warfarin-related intracranial haemorrhage.

Additional quality indicators for CSC stroke diagnosis and

treatment

At least three of them should be met:

» Frequency of non-invasive vasospasm monitoring in
patients with aneurysmal SAH during 3-14 days.

» The proportion of complications in patients under-
going aneurysm clipping or embolisation.

» The proportion of patients with stroke with arterio-
venous malformations treated surgically or with intra-
vascular therapy within 30 days.

» The average interval from telephone notification to
CSC arrival in patients with ischaemic stroke or haem-
orrhagic stroke or transient ischaemic attack (TIA)
who has written records of referrals from another
hospital to CSC.

» The proportion of patients with ischaemic stroke,
SAH, intracranial haemorrhage, TIA, intracranial
and extracranial vascular stenosis enrolled in clinical
trials.

Construction of information platform for stroke medical

quality monitoring and continuous quality improvement

» Establish an information platform for medical quality
monitoring and continuous quality improvement,
strengthen the management of medical quality
control, promote feedback of medical service safety
and provide decision-making basis for the improve-
ment of medical service quality in medical institutions
at all levels. (Class I, level of evidence B)
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