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Part 1: CDSS system

1. Obtaining Clinical Information

The CDSS is deployed in the medical intranet environment of each hospital with a
C/S architecture. The server and client are provided by the project team, and the
network environment requires a network bandwidth of 100 Mbps and a local area
network. The input data of the system come from the hospital information system
(HIS), laboratory information management system (LIS), electronic medical record
(EMR), and picture archiving and communication system (PACS) of the user

institution, including the patient's clinical information and imaging data. (Figure s1).

The methods of data collection by the system are as follows: (1) The data views
of the HIS database and the LIS database are read through the JDBC protocol to
obtain patient clinical data, and incremental data are obtained regularly; (2) The
PACS service is connected through the DICOM protocol to acquire image data. The
data integrity and quality affect the accuracy of clinical decision-making
recommendations. All clinical data were confirmed by the doctor before entering the
analysis. To ensure the accuracy of the extracted information, the manual mode is also
available, allowing physicians to check and confirm the accuracy of important
information that is automatically extracted and revise it when necessary. For the
unstructured EMR data, the system cannot automatically capture, the missing data are
marked with a red box on the client page, and the doctor needs to manually input
those data necessary for the system to assist in decision-making. Missing DWI b1000
sequences will lead to failure of Al image analysis, and poor image quality will affect
the accuracy of image analysis results. The system will set the infarction mode to a
modifiable mode and ensure that all centers receive training on image acquisition

practices before the study begins.

The collected data are as follows: a) Basic demographic information: age, sex,
disease history, medication history, and risk factors for vascular disease. b) Clinical

characteristics: clinical symptoms, blood pressure, and results of physical examination.
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c) Results of laboratory tests: blood lipids, blood sugar, HbAlc, liver and kidney
function, coagulation function. d) Imaging examination of head structure: head CT,
brain MRI. e) Evaluation of vascular function: intracranial and extracranial vascular
examination (head and neck vascular ultrasound/ TCD/MRA/CTA), aortic arch
examination, examination of peripheral vascular function. f) Cardiac examination:
ECG, ECG Holter monitoring >24 hours, transthoracic/transesophageal
echocardiography, TCD foaming test. g) Rating scales: NIH Stroke Scale Score
(NIHSS).

2. Al-assisted Imaging Analysis

A deep learning algorithm was developed for automatic segmentation of
ischemic lesions based on DWI and ADC scans using a large national data set from
the Third China National Stroke Registry (CNSR-III) study. It reached an overall
median Dice score of 0.910 (0.839-0.935), indicating a good lesion identification

performance.

Depending on the deep learning algorithm, the CDSS provides information on
infarct characteristics, including infarct number, infarct diameter/volume, infarct

anatomy, and responsible blood supplies. (Figure s2)
3. The etiology and pathogenesis of ischemic stroke

The CDSS automatically reads the preset clinical information related to etiological
classification, integrates the information from the electronic medical records and
imaging, and analyzes the etiology and pathogenesis of ischemic stroke according to
the Trial of Orgl0172 in Acute Stroke Treatment (TOAST) and the Chinese Ischemic
Stroke Subclassification (CISS) (Figure s3). For patients with incomplete
examinations of which the etiology cannot be determined, the system provides the list

of examinations that need to be completed to clarify its etiology.
4. Guideline-based treatment recommendations

Based on the clinical guidelines of cerebrovascular disease in China and referring

to Chinese and foreign authoritative guidelines and evidence-based medical evidence,
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the decision process and knowledge base for the diagnosis and treatment of ischemic
stroke are constructed. All of the medical logic and medical content was verified by
authoritative medical experts. The treatment strategy is provided by matching the
clinical characteristics and stroke etiology of participants with the evidence-based
guidelines, including strategies for the acute phase and secondary prevention, that is
antithrombotic therapy, blood lipid management, blood pressure management, blood
sugar management, and other recommendations. The CDSS will also provide
information from the guidelines and RCTs (Supplementary Material Part 2).
Clinicians can choose to follow or not follow those recommendations and then
record their own decision (this record will be confirmed by checking the prescription

from the clinician).
5. Evaluation and Feedback of Medical Care Quality of Stroke

The hospital in the intervention group systematically evaluates and summarizes the
implementation of the preset medical care service for acute ischemic stroke using the
CDSS (Table s1), and feedback is provided every 2 weeks. The quality improvement
committee is responsible for supervising adherence to stroke care quality standards.
Regular CDSS training sessions are also conducted to ensure that clinicians can use

the system correctly and effectively.
6. Application process

Specifically, on the day of admission, the system suggests a preliminary
diagnosis and treatment recommendations according to patient information. At the
same time, the CDSS will advise clinicians of further improved examinations. After
the relevant examinations are completed, including the MRI image, the CDSS
automatically performs image analysis based on deep learning technology, outputs
infarct pattern and infarct characteristic parameters. Based on clinical information and
imaging features, classification of the etiology and pathogenesis of ischemic stroke is
performed to provide guideline-based treatment recommendations for acute and
secondary prevention. In addition, the CDSS will undergo continuous quality control

through the medical quality index evaluation and feedback process on this process.
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The physicians’ acceptance of the infarction patterns, etiological classification
and treatment recommendations output by the software will be collected through
CDSS. Device failures (e.g., system failure to start, failure to obtain patient data,
failure to input data or output decision recommendations, system crash, etc.), and
adverse medical events or worsening of preexisting medical events in subjects during
the use of CDSS, despite a potential causal relationship with CDSS, will be recorded

by the investigator.

Table s1. Preset indicators of stroke medical care service

ID Indicators Definition

Indicators during the acute phase

Therapy using aspirin or other antithrombotic
Aspirin or other antithrombotic
1 drugs for acute ischemic stroke within 48
medication within 48 hours of admission
hours of admission

Dual antiplatelet therapy with aspirin and
Dual antiplatelet therapy in patients with
clopidogrel within 24 hours of onset of
2 nondisabling ischemic cerebrovascular
nondisabling ischemic cerebrovascular disease
disease within 24 hours of disease onset

(NIHSS <3 points)
Intensive statin therapy in noncardiac Intensive statin therapy during hospitalization
3
stroke patients in noncardiac stroke patients
Anticoagulant therapy in patients with acute
Anticoagulation in patients with atrial
4 ischemic stroke and atrial fibrillation during

fibrillation
hospitalization

Administration of hypoglycemic drugs during
Hypoglycemic drug treatment in patients
5 hospitalization in patients with acute ischemic
with diabetes
stroke complicated with diabetes mellitus
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Administration of antihypertensive drugs
Antihypertensive treatment in patients
6 during hospitalization in patients with acute
with hypertension
ischemic stroke and hypertension
Swallowing function evaluation in patients

7 Evaluation of swallowing function with acute ischemic stroke before eating or

drinking via mouth.

Patients with acute ischemic stroke who could

not walk on their own were given prophylaxis
8 Deep vein thrombosis prophylaxis

for lower extremity deep vein thrombosis

within 2 days of hospitalization.

Indicators after discharge

aspirin or other antithrombotic drugs are
Aspirin or other antithrombotic
1 provided to patients with acute ischemic stroke
medication at discharge
at discharge

Anticoagulant therapy in patients with acute
Anticoagulation in patients with atrial
2 ischemic stroke and atrial fibrillation at
fibrillation at discharge
discharge

Antihypertensive drugs administered to
Antihypertensive treatment for patients
3 patients with acute ischemic stroke and
with hypertension at discharge
hypertension at discharge

Statin drugs are provided to patients with acute
4 Statin therapy at discharge
ischemic stroke at discharge

Hypoglycemic drugs are administered in
Use of hypoglycemic drugs in patients
5 patients with acute ischemic stroke
with diabetes at discharge
complicated with diabetes mellitus at discharge
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Figure s1. Network topology diagram of cerebrovascular disease CDSS.
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Figure s2. Al-assisted infarct imaging analysis.
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Antithrombotic Therapy (non-cardiogenic)
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In patients with minor stroke who did not receive IV-tPA or high-risk TIA, dual

antiplatelet therapy (100mg/d aspirin plus 75mg/d clopidogrel, the first loading

dose of clopiclogrel is 150ma) should be inftiated within 24 hours of symptom - o
onset and continued for 21 days, followed by clopidogrel (75mafd) alone to 90

days, to reduce the risk of recurrent ischemic stroke.

Aspirin (50-325 mg/d) or clopidogrel {75 mg/d) Monotherapy can be used as - o
long-term secondary prevention of ischemic stroke.

Blood lipid management
Recommendations. COR LOE
Itshould be managed through lifestyle modification, dietary recommendations, =

and medication recommendations. n -
Highvintensity statin therapy should be initiated or continued with the aim of oD
achieving a 50% or greater rectuction in LDL-C levels.

LDL-C < 1.8 mmol/L (70 mg/dL) is the target value of

lowering therapy.
In patients with very high-risk ASCVD who are on maximally tolerated statin

therapy and have an LDL-C level of 70 mg/dL or higher (2 1.8 mmol/L), it is

reasonable to add ezetimibe therapy.

Figure s3. Analysis results of the ischemic stroke etiology and pathogenesis.
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Part 2: In-hospital management process of acute ischemic stroke

Stroke is the leading cause of death and disability in Chinese residents and is
characterized by high morbidity, disability, and mortality. The burden of stroke in China is
still increasing. China has the highest prevalence of stroke in the world, and the highest
age-standardized incidence of stroke (354/100,000 per year). Ischemic stroke is the most
common type of stroke and accounts for 60% to 80% of strokes in China.[1, 2] The early
stage of acute ischemic stroke (AIS) is the peak period of stroke recurrence. [3] Improving
in-hospital management of patients with AIS is conducive to reducing stroke recurrence and

improving patient prognosis.

This study mainly presents the optimization of the in-hospital management process in
patients with AIS in China, based on the Guidelines for Clinical Management of
Cerebrovascular Disorders in China issued by Chinese Stroke Association and in
combination with the recent international guidelines. In this article, we mainly introduce
in-hospital antithrombotic therapy, blood lipid management, blood pressure management,
blood glucose management, complication management, etiology and pathogenesis diagnosis
of AIS and an efficient management flow for evidence-based recommendations for stroke

treatment in clinical practice.
1 Antithrombotic Therapy
1.1 Antithrombotic Therapy for Noncardiogenic Stroke

Aspirin is recommended in patients with AIS within 24-48 hours after onset. For patients
treated with an intravenous tissue plasminogen activator (IV-tPA), aspirin administration is

generally delayed until 24 hours later.

For patients receiving endovascular therapy, antiplatelet therapy should be routinely
administered after mechanical thrombectomy in nonbridging patients. If emergency stent
implantation is performed, a loading dose of 300 mg aspirin and 300 mg clopidogrel should
be administered before the operation; then, 100 mg/d aspirin plus 75 mg/d clopidogrel for at

least 1 month is recommended. In bridging patients, the risk of antithrombotic therapy within
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24 hours after IV-tPA remains unclear. For patients receiving bridging therapy combined with
emergency stent implantation, the safety of antithrombotic therapy to prevent acute stent

thrombosis within 24 hours after intravenous thrombolysis is unclear.

In patients with minor noncardioembolic ischemic stroke (NIHSS score <3) who did not
receive IV-tPA or had high-risk transient ischemic attacks (TIA) (ABCD? score >4), dual
antiplatelet therapy (aspirin plus clopidogrel) was initiated within 24 hours of symptom onset
and continued for 21 days, followed by clopidogrel alone for 90 days to reduce the risk of
recurrent ischemic stroke. Among patients with minor ischemic stroke or high-risk TTIA, who
were also carriers of CYP2C19 loss-of-function alleles, an alternative treatment regimen of
ticagrelor (180 mg on Day 1 followed by 90 mg twice daily on Days 2 through 90) combined
with aspirin (for 21 days) should be used. Contraindications, especially the risk of bleeding,

should be considered when using dual antiplatelet therapy.

In patients with recent stroke or TIA (within 30 days) attributable to severe stenosis
(70%-99%) of a major intracranial artery, dual antiplatelet therapy (aspirin plus clopidogrel)

should be used up to 90 days while monitoring the risk of bleeding.

Monotherapy antiplatelet therapy (aspirin or clopidogrel) can be used for the long-term

secondary prevention of ischemic stroke.

The decision process for in-hospital antithrombotic therapy in patients with
noncardiogenic stroke is shown in Figure 1A. The development of an in-hospital
antithrombotic therapy process for patients with noncardiogenic stroke is mainly based on
evidence of the following randomized controlled trial (RCT): CAST, IST, MATCH, CARESS,
ESPRIT, CAPRIE, CLAIR, SAMMPRIS, CHANCE, POINT, THALAS, CHANCE-2, etc.

(Table 1).[4-26]

1.2 Antithrombotic Therapy for Cardioembolism
1.2.1 Atrial fibrillation (AF)

AF is the most common cause of cardioembolic stroke. Recommendations based on the
2019 Chinese guideline for the prevention and treatment of cardiogenic stroke, 2020

ACC/AHA Guideline for the Management of Patients With Valvular Heart Disease and 2021
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Guideline for the Prevention of Stroke in Patients With Stroke and Transient Ischemic Attack
recommend the use of oral anticoagulants (e.g., apixaban, dabigatran, edoxaban, rivaroxaban,
or warfarin) to reduce the risk of recurrent stroke in patients with nonvalvular AF, stroke or
TIA. The target international normalized ratio (INR) for warfarin should be 2.0 to 3.0. Novel
oral anticoagulants (NOACs) have a shorter half-life and causes less food-drug interactions
than warfarin. NOACs do not require routine monitoring of coagulation, but they should be
carefully administered in patients with severe renal dysfunction (creatine clearance <30
mL/min). Renal function and hepatic function should be evaluated before NOACs are
administered and reevaluated annually. It may be reasonable to administer warfarin or
apixaban (dose adjusted if indicated) for anticoagulation and to reduce the risk of recurrent
stroke in patients with AF, stroke or TIA who have end-stage renal disease or are receiving
dialysis. It may be reasonable to consider percutaneous closure of the left atrial appendage
with the Watchman device to reduce the risk of recurrent stroke and bleeding in stroke or TIA
patients with nonvalvular AF who have contraindications for lifelong anticoagulation but can
tolerate at least 45 days of anticoagulant therapy. The timing of the initiation of
anticoagulants still lacks adequate evidence. For most stroke patients with AF and a low risk
of hemorrhagic transformation, it is reasonable to initiate anticoagulant therapy within 2-14
days after stroke onset to reduce the risk of stroke recurrence. For patients with a high risk of
bleeding, the anticoagulation time should be appropriately prolonged. It is suggested that
anticoagulation therapy can be initiated on Day 1 after TIA onset; anticoagulants should be
initiated after 3 days in patients with mild stroke (< 1.5 cm; NIHSS < 8), after 6 days in
moderate stroke patients (NIHSS 8-15) and after at least 12 days in severe stroke patients

(NIHSS > 16).

1.2.2 Valvular Disease
In patients with ischemic stroke or TIA and valvular AF (moderate to severe mitral
stenosis or any mechanical heart valve), warfarin is recommended with an INR target of

2.0-3.0 to reduce the risk of recurrent stroke or TIA.

All patients with mechanical valves should receive life-long anticoagulant therapy with

warfarin and receive regular monitoring. In patients with mechanical mitral valve replacement,
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anticoagulation with warfarin is recommended with an INR target of 2.0-3.0. In patients with
mechanical aortic valve replacement, anticoagulation with warfarin is recommended to
achieve an INR of 2.5-3.5. In patients with other high-risk factors (such as AF, previous
stroke history, left ventricular dysfunction, hypercoagulable state), anticoagulation with
warfarin is recommended, with an INR target of 2.0-3.0. In patients with mechanical valves,
low-dose aspirin (75—-100 mg/d) and warfarin are recommended and INR should be monitored

to further reduce the risk of thrombosis.

In the first 3 months after mitral or tricuspid biological valve implantation,
anticoagulation with warfarin (INR 2.0-3.0) is recommended for patients without other
anticoagulant indications (such as AF). In the first 3-6 months after transcatheter aortic valve
implantation, aspirin (75-100 mg/d) plus clopidogrel (75 mg/d) is recommended for
antithrombotic therapy, and aspirin alone is recommended for long-term use. In the first 3
months after aortic biological valve implantation, anticoagulation with warfarin (INR=2.5) is
recommended for patients without other anticoagulant indications (such as AF). For patients
with rheumatic mitral stenosis without AF, warfarin (INR 2.0-3.0) or heparin anticoagulant
therapy is recommended if the patient has a history of previous embolism or atrial thrombosis
(including auricular). In ischemic stroke or TIA patients with nonrheumatic mitral valve
disease or other valve diseases, such as local aortic arch, mitral annular calcification or mitral

valve prolapse, without AF, antiplatelet therapy can be considered.

For patients with ischemic stroke or TIA complicated with infective endocarditis (IE)
who present with recurrent emboli and persistent vegetations despite appropriate antibiotic
therapy, in the absence of intracranial hemorrhage and severe neurological damage, early
surgery (during initial hospitalization or at the end of a complete antibiotic therapy course) is
reasonable to reduce the risk of recurrent embolism. Delaying surgery for at least 4 weeks
may be reasonable for patients with IE complicated with severe ischemic stroke or

intracranial hemorrhage if the patient is hemodynamically stable.

1.2.3 Left Ventricular Thrombus
In patients with ischemic stroke or TIA and acute myocardial infarction (MI), whose
imaging examination found left ventricular mural thrombus formation, anticoagulation with
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warfarin is recommended for at least 3 months. In patients with stroke or TIA complicated
with acute anterior MI with reduced ejection fraction (EF <50%) but no evidence of left
ventricular thrombus, empirical anticoagulant therapy for at least 3 months can be considered

to reduce the risk of cardiogenic stroke.

1.2.4 Cardiomyopathy

In patients with ischemic stroke or TIA complicated with ischemic, nonischemic,
restrictive cardiomyopathy with left atrial or left atrial appendage thrombus or left ventricular
dysfunction, anticoagulation with warfarin for at least 3 months is recommended to reduce the

risk of recurrent stroke or TIA.

1.2.5 Patent Foramen Ovale (PFO)

In patients with a nonlacunar ischemic stroke of undetermined cause and a PFO, the
decision for PFO closure versus medical management should be discussed jointly by the
patient, the cardiologist, and the neurologist, considering the probability of a causal role for
the PFO. In patients age 18-60 years with an unexplained nonlacunar infarction and PFO, if it
is confirmed that PFO is accompanied by high-risk anatomical features after comprehensive
evaluation, closure with a transcatheter device and long-term antiplatelet therapy should be
considered to prevent recurrent stroke. If PFO is not accompanied by high-risk anatomical

features, the benefit of transcatheter closure is uncertain.

The decision process for in-hospital antithrombotic therapy in patients with cardiogenic
stroke is shown in Figure 1B. The development of in-hospital antithrombotic therapy
processes in patients with cardiogenic stroke is mainly based on the following RCT evidence:
ACTIVE-W, ACTIVE-A, ENGAGE AF-TIMI 48, AVERROES, ARISTOTLE, ROCKET

AF, RE-LY (Table 2). [27-33]
2 Blood Lipid Management

The management of blood lipids is an important core strategy for the secondary
prevention of ischemic stroke. Among patients already taking statins at the time of stoke onset
of noncardiogenic ischemic stroke, continuation of statin therapy during the acute period is

reasonable. For patients with AIS who qualify for statin treatment, in-hospital initiation of
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statin therapy is reasonable. Patients with AIS should be managed according to the 2018
ACC/AHA Cholesterol Guidelines[34], which include lifestyle modification, dietary
recommendations, and medication recommendations. In patients with clinical atherosclerotic
cardiovascular disease (ASCVD) <75 years old, if there is no contraindication,
high-intensity statin therapy should be initiated or continued with the aim of achieving a 50%
or greater reduction in low-density lipoprotein cholesterol (LDL-C) levels. In patients with
clinical ASCVD in whom high-intensity statin therapy is contraindicated or who experience
statin-associated side effects, moderate-intensity statin therapy could be chosen. In patients
aged >75 years with clinical ASCVD, it is reasonable to initiate moderate- or high-intensity
statin therapy after evaluation of the potential for ASCVD risk reduction, side effects, and
drug—drug interactions, as well as patient preferences. LDL-C < 1.8 mmol/l (70 mg/dl) is
suggested as the target value of cholesterol-lowering therapy. In very high-risk ASCVD
patients receiving the maximally tolerated dose of statins and have an LDL-C level of 1.8
mmol/L or higher (=70 mg/dL), it is reasonable to add ezetimibe therapy. In very high-risk
ASCVD patients receiving the maximally tolerated dose of LDL-C lowering therapies and
have an LDL-C 1.8 mmol/L or higher (=70 mg/dL) or a non-HDL-C level of 2.6 mmol/L or
higher (=100 mg/dL), it is reasonable to add a PCSK9 inhibitor after a clinician-patient
discussion about the benefit, safety, and cost. Maximally tolerated doses of LDL-C-lowering
therapies should include maximally tolerated doses of statins and ezetimibe. According to
cardiovascular disease management guidelines, AF cannot be the reason for not using statins

in patients with ischemic stroke.[35]

The decision process for in-hospital blood lipid management in patients with AIS is
shown in Figure 2, which is mainly based on the following RCT evidence: TST, SPARCL,

ASSORT, IMPROVE-IT, SHARP, ODYSSEY OUTCOMES, etc. (Table 3) [36-45]
3 Blood Pressure (BP) Management

Patients who have elevated BP and are eligible for treatment with IV alteplase should
have their BP carefully lowered so that SBP is <180 mmHg and diastolic BP is <100 mmHg
before IV alteplase therapy is initiated and should maintain a BP<180/100 mmHg for the first
24 hours after treatment. In patients undergoing mechanical thrombectomy and who have not
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received IV alteplase therapy, it is reasonable to maintain BP <180/100 mmHg before the
procedure and maintain BP <180/105 mmHg during the procedure and within 24 hours after
the procedure. After reperfusion, SBP could be controlled below 140 mmHg. In AIS patients
with comorbidities (e.g., concomitant acute coronary event, acute heart failure, aortic
dissection, sICH after IV alteplase, or preeclampsia/eclampsia), early treatment of
hypertension is required, and an initial BP reduction of 15% is a reasonable goal. Other
patients should be managed according to these guidelines: 1) In patients with a BP >220/120
mmHg, it might be reasonable to lower BP by 15% during the first 24 hours after onset of
stroke; the benefit of initiating or reinitiating treatment of hypertension within the first 48 to
72 hours is uncertain. 2) In patients with a BP <220/120 mmHg, initiating or reinitiating
treatment of hypertension within the first 48 to 72 hours after AIS is not effective in
preventing death or dependency. 3) Starting or restarting antihypertensive therapy during
hospitalization in patients with BP >140/90 mmHg who are neurologically stable is safe and
is reasonable to improve long-term BP control. 4) Patients with ischemic stroke who have a
history of hypertension and have received antihypertensive drugs for a long time should
restart antihypertensive treatment a few days after onset if there is no absolute

contraindication.

In patients with hypertension complicated with stroke or TIA, treatment with a thiazide
diuretic, angiotensin-converting enzyme inhibitor, or angiotensin II receptor blockers for
lowering BP is recommended to reduce the risk of recurrent stroke. A BP goal of <130/80
mmHg is recommended for most patients to reduce the risk of recurrent stroke and vascular
events. Individualized drug regimens that consider patient comorbidities, classes of

medications, and patient preference are recommended to maximize drug efficacy.

The decision process for in-hospital blood pressure management in patients with AIS is
shown in Figure 3, which is mainly based on the following RCT evidence: ENCHANTED,
RIGHT-2, ENOS, VENTURE, CATIS, SCAST, COSSACS, PRoFESS, ACCESS, RESPECT,

etc. (Table 4) [46-65]

4 Blood Glucose Management
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If blood glucose>10.0 mmol/L in patients with AIS, then insulin therapy should be
initiated. It is reasonable to treat hyperglycemia to achieve blood glucose levels in the range
of 7.8 to 10.0 mmol/L and to closely monitor the levels to prevent hypoglycemia. If blood
glucose<3.3 mmol/L, then 10% to 20% glucose should be given orally or by injection and
blood glucose levels should be monitored. In patients without a previous history of diabetes,
oral glucose tolerance tests, insulin release tests and glycosylated hemoglobin Alc (HbAlc)
tests should be performed after the patient's condition is stable. According to medical history
and test results, the types of abnormal glucose metabolism included the following: (1)
Diabetes: Lifestyle modifications such as a reasonable diet, weight control, and increased
physical activity should be recommended, glucose-lowering medications should be
administered, and the target value of blood glucose control is HbAlc < 7.0%. (2) Insulin
resistance: lifestyle modifications such as a reasonable diet, weight control, increased physical
activity and medication should be administered. (3) Impaired glucose tolerance: Lifestyle
intervention is necessary. Medication should be considered when necessary. (4) Impaired
fasting blood glucose: Lifestyle interventions should be performed in patients with impaired
fasting blood glucose, however other patients should regularly monitor blood glucose and

remain alert to hypoglycemic events.

The decision process for in-hospital blood glucose management in patients with AIS is
shown in Figure 5, which is mainly based on the following RCT evidence: SHINE, THIS,

ADVANCE, and ACCORD (Table 4). [66-70]

5 Complication Management

Dysphagia is a common complication and a main risk factor for aspiration pneumonia.
Therefore, effective swallowing function tests are necessary before taking oral medication or
food. [71] Patients with AIS are at high risk of venous thromboembolism (VTE), including
deep vein thrombosis (DVT) and pulmonary embolism. For patients who are unable to walk
on their own, preventive measures such as intermittent pneumatic compression (IPC) devices
should be taken to reduce the risk of DVT. [72, 73] Elastic stockings are not beneficial for

patients with AIS.

6 Etiology and Pathogenesis of Ischemic Stroke
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For patients with AIS, more etiological information should be obtained through brain
MRI and neck angiography. Cardiac monitoring is recommended to screen AF and other
serious arrhythmias that require intervention. Reasonable use of echocardiography and
high-resolution MR angiography (HR-MRA) can provide more information that guides

secondary stroke prevention.

Currently, common stroke classification systems include the Trial of Org 10172 in Acute
Stroke Treatment (TOAST) criteria and the Chinese Ischemic Stroke Subclassification

(CISS).

6.1 TOAST Classification system

TOAST classification is an internationally recognized etiological classification system
for ischemic stroke, which includes five categories: (1) large-artery atherosclerosis (LAA), (2)
cardioembolism, (3) small-artery occlusion (lacune), (4) stroke of other determined etiology,

and (5) stroke of undetermined etiology.[74]
LAA

(1) Symptoms of cortical damage such as aphasia, neglect, impaired motor function or
brainstem or cerebellar dysfunction. (2) A history of TIAs, mostly in the same arterial supply
area, murmur on carotid, or diminished pulses, is helpful for clinical diagnosis. (3) Brain
CT/MRI examination can find lesions in the cortical or cerebellar and brain stem or
subcortical hemispheric infarcts > 1.5 cm in diameter, which may indicate ischemic stroke
caused by potential large-artery atherosclerotic origin. (4) Evaluation by ultrasonography,
transcranial Doppler (TCD), MR angiography (MRA), CT angiography (CTA), or digital
subtraction angiography (DSA) finds more than 50% stenosis or occlusion of an appropriate
intracranial or extracranial artery to support the diagnosis. (5) Potential sources of cardiogenic

embolism should be excluded through relevant examinations.
Cardioembolism

Arterial occlusions caused by a variety of heart diseases that can produce cardiogenic
emboli. Cardiac sources are classified into high- and medium-risk groups based on the

evidence of their relative propensities for embolism. (1) Diagnosis of possible or probable
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cardioembolic stroke requires the discovery of at least one embolus of cardiac origin. (2) The
clinical manifestations and brain imaging findings are similar to those found in LAA. (3)
Evidence of a TIA or stroke in two or more arterial areas in the past or systemic embolism is
helpful for the clinical diagnosis of cardiogenic stroke. (4) Potential large-artery
atherosclerotic-derived thrombus or embolism must be excluded. (5) Patients with a
medium-risk embolism of cardiac origin and no other cause of stroke are classified as having

a possible cardioembolic stroke.

Small-artery occlusion (lacune).

(1) The patient presents with classic clinical lacunar syndromes and no evidence of
cerebral cortical dysfunction. (2) A history of diabetes mellitus or hypertension is helpful for
the clinical diagnosis. (3) A normal brain CT/MRI examination or a lesion with a diameter of
<1.5 cm in the relevant brain stem or subcortical hemisphere is found. (4) Potential
embolisms of cardiac origin were excluded. (5) The stenosis of the ipsilateral large

extracranial artery of the lesion should not exceed 50%.

Stroke of other determined etiology.

This category is a rare cause of ischemic stroke, such as acute cerebral infarction caused
by infectious, immune, nonimmune vascular diseases, hypercoagulable states, hematological
system diseases, hereditary vascular diseases and drug abuse. Patients in this category should
have clinical and CT or MRI scans of an AIS, regardless of the size or location. Diagnostic
examinations such as blood tests or arteriography can be helpful in finding one of these
unusual causes of stroke. Cardiac origin embolism and LAA should be excluded by other

examinations.

Stroke of undetermined etiology.

This subtype is further divided into the following. (1) Two or more plausible causes are
found so that the physician is unable to make a final diagnosis. (2) The etiology is still
uncertain despite a comprehensive evaluation. (3) No cause was found, but the assessment

was cursory.
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The decision process of the TOAST classification is shown in Figure 5A.

6.2 CISS Classification system

The CISS is the most suitable classification system for the etiology and pathogenesis of
ischemic stroke in the Chinese population. The CISS includes five categories of stroke types:
(1) large artery atherosclerosis, (2) cardiogenic stroke, (3) penetrating artery disease, (4) other

etiologies and (5) undetermined etiology. [75]
Large artery atherosclerosis (LAA)

LAA is often accompanied by risk factors such as smoking, hypertension, diabetes,
hyperlipidemia, and other risk factors. According to the location, LAA divides into aortic arch

atherosclerosis and intra/extracranial large atherosclerosis
(1) Aortic arch atherosclerosis

1) Acute multiple infarct lesions, especially involving bilateral anterior and/or anterior
and posterior circulations; 2) Without evidence of corresponding intracranial or extracranial
large artery (vulnerable plaques or stenosis =50% or occlusion) atherosclerosis; 3) Evidence
of aortic arch atherosclerosis with underlying etiology (aortic plaques =4 mm and/or aortic
thrombi, detected by HR-MRI/MRA and/or transesophageal echocardiography); 4)
Cardiogenic stroke was excluded; 5) Other possible causes, such as vasculitis and tumor

embolism, were excluded.
(2) Intra- and extracranial large artery atherosclerosis

1) Evidence of corresponding intracranial or extracranial large arteries (vulnerable
plaques or stenosis = 50%) atherosclerosis, regardless of the type of infarction (except the
isolated infarction in the penetrating artery area); 2) Isolated infarction in the penetrating
artery area with evidence of atherosclerotic plaque (detected by HR-MRI) or any degree of
stenosis in the parent artery (detected by TCD, MRA, CTA, or DSA); 3) Cardiogenic stroke

needs to be excluded; 4) Other possible causes are excluded.

In the CISS system, the underlying mechanisms of ischemic stroke caused by

intracranial or extracranial LAA are further divided into four subtypes:
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(1) Parent artery (plaque or thrombus) occluding penetrating: Acute isolated infarct in
the distribution area of penetrating artery with evidence of plaque or any degree of stenosis in

the parent artery.

(2) Artery-to-artery embolism: Imaging shows small cortical infarcts or a single regional
infarct in the area provided by the associated intracranial or extracranial artery

atherosclerosis.

(3) Hypoperfusion/reduced emboli clearance: Acute infarcts occur in the watershed area.
The degree of intracranial or extracranial artery stenosis corresponding to clinical symptoms

is usually >70%.

(4) Multiple mechanisms: Two or more underlying mechanisms mentioned above

coexist.
Cardiogenic stroke (CS)

Cerebral embolism is caused by many kinds of diseases that can produce cardiac

embolus.

(1) Acute multiple infarcts, especially those involving bilateral anterior and/or anterior
and posterior circulations (including cortical infarcts) that have happened closely in time; (2)
Evidence of cardiogenic stroke; (3) No evidence of corresponding intracranial or extracranial
large arteries atherosclerosis; (4) Other causes are excluded; (5) If the possibility of aortic

arch atherosclerosis has ruled out, CS is definite. Otherwise, it is considered a possible CS.

Evidence of CS includes (a) mitral stenosis; (b) prosthetic heart valve; (c) myocardial
infarction within the past 4 weeks; (d) left ventricular mural thrombus; (e) left ventricular
aneurysm; (f) AF or flutter; (g) sick sinus syndrome; (h) dilated cardiomyopathy; (i) ejection
fraction <35%; (j) endocarditis; (k) intracardiac mass; (1) PFO with in situ thrombosis; and (m)

PFO with PE or DVT before cerebral infarction.

Penetrating artery disease (PAD)
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Acute isolated infarction in the area of one penetrating artery due to atherosclerosis at
the proximal segment of the penetrating arteries or lipohyalinotic degeneration of arterioles is

called PAD.

(1) Acute isolated infarction in the area of one penetrating artery corresponding to
clinical symptoms, regardless of infarct size; (2) Parent artery without atherosclerotic plaque
(detected by HR-MRI) or any degree of stenosis (detected by TCD, MRA, CTA, or DSA); (3)
No evidence of vulnerable plaques or stenosis >50% in the corresponding ipsilateral proximal
intracranial or extracranial large arteries; (4) Excluding cardioembolic stroke; (5) Excluding

other etiologies.
Other etiologies (OE)

Evidence of other specific diseases related to the index stroke and the possibility of LAA

or CS was excluded.
Undetermined etiology (UE)
No cause was found to explain the index stroke.

(1) Multiple: More than two etiologies have been found, but it is difficult to determine

which one was related to the index stroke.

(2) Unknown: No definite cause is found, or there is a suspicious cause, but more

investigations would be performed.

(3) Inadequate examination: Routine intracranial and extracranial arteries or heart

examinations have not been completed, making it difficult to determine the etiology.

The decision process of the CISS classification is shown in Figure 5B.
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TABLE 1. RCTs of Antithrombotic Therapy for Noncardiogenic Stroke.

PMID: 34708996[25]

recurrence in patients with a minor
ischemic stroke or TIA who carry
CYP2C19 loss-of-function alleles.

Study Acronym:
v . V Aim of Study Conclusions
Year Published
Among Chinese patients with minor
ischemic stroke or TIA who were
To test the hypothesis that | carriers of CYP2C19 loss-of-function
CHANCE-2, ticagr.elor combin.ed with aspiri.n is | alleles, the risk of strol.<e at. 90 days
superior to clopidogrel combined | was modestly lower with ticagrelor
2021, with aspirin in reducing the risk of | than with clopidogrel. The risk of

severe or moderate bleeding did not
differ between the two treatment
groups, but ticagrelor was associated
with more total bleeding events than
clopidogrel.

THALES,
2020,

PMID: 32668111[26]

of the
ticagrelor

the effect
combination of

To Assess
and
aspirin on stroke prevention.

Among patients with a
mild-to-moderate acute
noncardioembolic ischemic stroke
(NIHSS <5) or TIA who were not
undergoing intravenous or
endovascular thrombolysis, the risk of
the composite of stroke or death within
30 days was lower with
ticagrelor-aspirin than with aspirin
alone. Severe bleeding was more
frequent in patients taking ticagrelor.

PRINCE,
2019,

PMID: 31171523[4]

To test the that
ticagrelor plus aspirin is safe and

hypothesis

superior to clopidogrel plus aspirin
for reducing high platelet reactivity
at 90 days and stroke recurrence in
patients with minor stroke or TIA,
of the
loss-of-function allele
with

particularly in carriers
CYP2C19
and patients large artery

atherosclerosis.

Patients with minor stroke or transient
ischemic attack who are treated with
ticagrelor plus aspirin have a lower
proportion of high platelet reactivity
than those who are treated with
clopidogrel plus aspirin, particularly
for those who are carriers of the
CYP2C19 loss-of-function allele.

POINT,
2018,

PMID: 29766750[5]

To evaluate whether the
combination of clopidogrel and
aspirin can reduce the risk of
composite vascular events in an
international population of patients
with acute high-risk TIA or mild

In patients with minor ischemic stroke
or high-risk TIA, those who received a
combination of clopidogrel and aspirin
within 12 hours after onset had a lower
risk of major ischemic events but a
higher risk of major hemorrhage at 90

22

Li Z, et al. Sroke Vasc Neurol 2023;0:1-6. doi: 10.1136/svn-2023-002411



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
placed on this supplemental material which has been supplied by the author(s)

Supplemental material

Stroke Vasc Neurol

ischemic stroke compared with
aspirin alone.

days than those who received aspirin
alone.

SOCRETS,
2016,

PMID: 27160892[6]

To compare the effects of ticagrelor
with aspirin on the prevention of
major vascular events (a composite
of stroke [ischemic or
hemorrhagic], myocardial
infarction, or death)

over a period of 90 days in patients
with acute cerebral ischemia.

In patients with AIS or TIA, ticagrelor
was not found to be superior to aspirin
in reducing the rate of stroke,
myocardial infarction, or death at 90
days.

SAMMPRIS,
2014,

PMID: 24168957[7]

To assess whether

percutaneous transluminal
angioplasty and stenting (PTAS)
plus aggressive medical treatment
is more effective than aggressive
medical treatment alone on
intracranial arterial stenosis in
high-risk patients.

The early benefit of aggressive
medical management over stenting
with the Wingspan stent for high-risk
patients with severe intracranial
stenosis.

CHANCE,
2013,

PMID: 23803136 [8]

To test the hypothesis that 3 months
of treatment with a combination of
clopidogrel and aspirin compared
with aspirin alone would reduce the
risk of recurrent stroke among
patients with minor ischemic stroke
or high-risk TIA.

Among patients with TIA or minor
stroke who can be treated within 24
hours after the onset of symptoms, the
combination of clopidogrel and aspirin
is superior to aspirin alone for
reducing the risk of stroke in the first
90 days and does not increase the risk
of hemorrhage.

SPS3,
2012,

PMID: 22931315[9]

To compare the efficacy and safety
of clopidogrel combined with
aspirin in patients with
symptomatic lacunar stroke within
6 months.

Among patients with recent lacunar
strokes, the addition of clopidogrel to
aspirin did not significantly reduce the
risk of recurrent stroke and did
significantly increase the risk of
bleeding and death.

SaTIS,
2011,
PMID: 21852609[10]

To evaluate the safety of tirofiban
in AIS patients.

Tirofiban is safe for AIS.

CSPS2,

2010,

To compare the efficacy and safety
of cilostazol and aspirin for

secondary prevention of ischemic

Compared with aspirin, cilostazol
reduced the risk of stroke recurrence,
caused less bleeding, but increased
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PMID: 20833591[11]

stroke; -

adverse events such as dizziness and
palpitations

CLAIR,
2010,

PMID: 20335070[12]

To investigate whether treatment
with clopidogrel plus aspirin
reduced the number of
microembolic signals detected with
transcranial doppler ultrasound
compared with aspirin alone in
patients with recent stroke.

Combination therapy with clopidogrel
and aspirin is more effective than
aspirin alone in reducing microembolic
signals in patients with predominantly
intracranial symptomatic stenosis.

PROFESS,
2008,

PMID: 18753638[13]

To compare the efficacy and safety
of aspirin plus extended-release
dipyridamole (ASA-ERDP) and
clopidogrel in patients with
ischemic stroke within 90 days.

In patients with ischemic stroke within
90 days after onset, the efficacy of
ASA-ERDP was similar to that of
clopidogrel alone, but the major
hemorrhagic events and intracranial
hemorrhage increased significantly.

CASISP,
2008,

PMID: 18456558[14]

To compare the efficacy and safety
of cilostazol with that of aspirin for
the long-term (1-6 months)
prevention of the recurrence of
ischemic stroke.

In patients with ischemic stroke for 1-6
months, cilostazol tended to reduce the
relative risk of stroke recurrence
compared with aspirin, but there was
no significant difference. Lower rates
of ischemic and hemorrhagic stroke
were observed in the cilostazol group.

ABeSTT-II,
2008,

PMID: 18032739[15]

To test the efficacy and safety of
abciximab in patients with AIS
within 5 hours after symptoms
onset.

Intravenous administration of
abciximab did not improve functional
prognosis, but increased the risk of
intracranial hemorrhage.

FASTER,
2007,

PMID: 17931979[16]

To assess whether initiation of
simvastatin within 24 hours of
symptom onset for 90 days reduces
the risk of stroke recurrence in TIA
and minor stroke.

Immediately after TIA or minor stroke,
using clopidogrel in addition to aspirin
showed a trend of reduced risk of 90-
day stroke and composite events
compared with aspirin alone, but there
was no significant difference.

ESPRIT,
2006,

PMID: 16714187[17]

To compare the efficacy and safety
of aspirin combined with
dipyridamole versus aspirin alone
for the secondary prevention of
vascular events after ischemic
stroke of putative arterial origin

The combination regimen of aspirin
plus dipyridamole as antithrombotic
therapy can reduce the risk of
composite events compared with
aspirin alone after cerebral ischemia of
arterial origin.

CARESS,

To evaluate whether clopidogrel in
combination with aspirin is superior

In patients with recently symptomatic
carotid stenosis, combination therapy
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2005,

PMID: 15851601[18]

to aspirin alone in reducing the
incidence of microembolic signals
detected by Transcranial Doppler in
patients with recently symptomatic
carotid stenosis.

with clopidogrel and aspirin is more
effective than aspirin alone in reducing
asymptomatic embolization.

MATCH,
2004,

PMID: 15276392 [19]

To assess whether the addition of
aspirin to clopidogrel could have a
greater benefit than clopidogrel
alone in the prevention of vascular
events with a potentially higher
bleeding risk.

Adding aspirin to clopidogrel in
high-risk patients with recent ischemic
stroke or TIA is associated with a
nonsignificant difference in reducing
major vascular events. However, the
risk of life-threatening or major
bleeding is increased by the addition of
aspirin.

IST,
1997,

PMID: 9174558[20]

To provide reliable evidence on the
safety and efficacy of aspirin and of
subcutaneous heparin.

Aspirin can be used in the treatment of
AIS to reduce all-cause mortality and
stroke recurrence rate.

CAST,

1997,

PMID: 9186381[21]

To evaluate the efficacy and safety
of early aspirin use in patients with
acute ischemic stroke.

Early aspirin can be used in the
treatment of AIS to reduce all-cause
mortality and stroke recurrence rate.

CAPRIE,
1996,

PMID: 8918275[22]

To compare the efficacy and safety
of clopidogrel with aspirin in in
reducing the risk of a composite
outcome cluster of ischemic stroke,
myocardial infarction, or vascular
death.

Long-term administration of
clopidogrel to patients with
atherosclerotic vascular disease is
more effective than aspirin in reducing
the combined risk of ischemic stroke,
myocardial infarction, or vascular
death. The overall safety profile of
clopidogrel is at least as good as that
of medium-dose aspirin.

ESPS I,
1995

PMID: 24283721[23]

To examine the relative roles of
aspirin and dipyridamole

alone and in combination on
secondary prevention, evaluate the
efficacy of small doses of aspirin
and verify antiplatelet efficacy in
complete stroke patients.

Aspirin plus dipyridamole can reduce
the recurrence risk of ischemic stroke
compared with placebo or aspirin
alone and increase the risk of bleeding.
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Table 2. RCTs of Antithrombotic Therapy for Cardiogenic Stroke.

PMID: 19336502[27]

compared with aspirin alone in
AF patients who are unsuitable
for oral anticoagulation therapy
(vitamin K-antagonist).

Study Acronym;
Aim of Study Conclusions
Year Published
ACTIVE-A, To evaluate the efficacy and In AF patients who are unsuitable for
2009 safety of clopidogrel plus aspirin | vitamin K-antagonist therapy, the

addition of clopidogrel to aspirin
reduces the risk of major vascular
events, especially stroke, and increases
the risk of major hemorrhage.

ACTIVE-W,
2006,

PMID: 16765759[28]

To assess whether clopidogrel
plus aspirin was noninferior to
oral anticoagulation therapy in
preventing vascular events in AF
patients with at least one risk
factor.

Oral anticoagulation therapy is
superior to clopidogrel plus aspirin for
preventing vascular events in AF
patients at high risk of stroke,
especially in those already taking oral
anticoagulation therapy

NOAC:s

ENGAGE AF-TIMI 48,
2013,

PMID: 24251359[29]

To compare the efficacy of
edoxaban and warfarin in patients
with moderate-to-high-risk AF.

Edoxaban is noninferior to warfarin
with respect to the prevention of stroke
or systemic embolism and is associated
with significantly lower rates of
bleeding and death from
cardiovascular causes.

AVERROES,
2011,

PMID: 21309657[30]

To evaluate the efficacy and
safety of apixaban (5 mg bid) in
patients with AF whom vitamin K
antagonist therapy was unsuitable.

In patients with AF for whom vitamin
K antagonist therapy was unsuitable,
apixaban reduced the risk of stroke and
systemic embolism without
significantly increasing the risk of
major bleeding or intracranial

warfarin for the prevention of
stroke or systemic embolism in

hemorrhage.
ARISTOTLE, To investigate whether apixaban | In patients with AF, apixaban was
2011 is superior to warfarin in reducing | superior to warfarin in preventing
’ the risk of stroke or systemic stroke or systemic embolism, caused

PMID:21870978[31] embolism in patients with AF and | less bleeding, and resulted in lower

at least one additional risk factor | mortality.

for stroke.
ROCKET AF, To compare the efficacy of In patients with AF, rivaroxaban was
2011 rivaroxaban and dose adjusted noninferior to warfarin for the

prevention of stroke or systemic
embolism. There was no significant
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PMID: 19717844[33]

adjusted-dose warfarin for the
prevention of stroke or systemic
embolism in patients with AF.

PMID:21830957[32] patients with nonvalvular AF. between-group difference in the risk of
major bleeding, although intracranial
and fatal bleeding occurred less
frequently in the rivaroxaban group.

RE-LY, To compare the efficacy between | In patients with AF, dabigatran given

2000, two doses of dabigatran and at a dose of 110 mg was associated

with low rates of stroke and systemic
embolism, which were similar to those
associated with warfarin, as well as
lower rates of major hemorrhage.
Dabigatran administered at a dose of
150 mg, as compared with warfarin,
was associated with lower rates of
stroke and systemic embolism but
similar rates of major hemorrhage.
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Table 3. RCTs of In-hospital Blood Lipid Management in Patients with AIS

Study Acronym;
Aim of Study Conclusions
Year Published
TST, To test the hypothesis that a target | After an ischemic stroke or TIA with
2020 level of LDL-C of less than 70 mg | evidence of atherosclerosis, patients

PMID: 317384836

per deciliter would be superior to a
target range of 90 mg to 110 mg per
deciliter in reducing overall
cardiovascular events after an
ischemic stroke or a TIA in patients
with evidence of atherosclerosis.

who had a target LDL-C level of less
than 1.8 mmol/L had a lower risk of
subsequent cardiovascular events than
those who had a target range of 90 mg
to 110 mg per deciliter.

ASSORT,
2017,

PMID: 29030478[37]

To evaluate the effect of early
versus delayed statin therapy in
patients with AIS.

The trial did not show any superiority
of early statin therapy in alleviating the
degree of disability at 90 days after
onset in AIS patients with
dyslipidemia within 24 hours of
admission compared with delayed
statin therapy 7 days after admission.

FASTER,
2007,

PMID: 17931979[38]

To assess whether initiation of
simvastatin within 24 hours of
symptom onset for 90 days reduces
the risk of stroke recurrence in TIA
and minor stroke patients.

There was no significant difference in
stroke recurrence or safety endpoint
between simvastatin and placebo
groups; Insufficient research
effectiveness due to early termination;
The dosage of statins is moderate (not
recommended for high-intensity statins
in secondary prevention of stroke).

Blanco M, et al.
2007,

PMID: 17724294[39]

To investigate the influence of
statin pretreatment and its
withdrawal on outcomes in AIS
patients.

Statin withdrawal is associated with
increased risk of death or dependency
at 90 days.

SPARCL,
2006,

PMID: 16899775[40]

To determine whether a daily dose
of 80 mg of atorvastatin would
reduce the risk of stroke in patients
with no known coronary heart

disease who had had a stroke or
TIA within the previous six
months.

In patients with recent stroke or TIA
and without known coronary heart
disease, 80 mg of atorvastatin per day
reduced the overall incidence of
strokes and of cardiovascular events,
despite a small increase in the
incidence of hemorrhagic stroke.

Ezetimibe Added to Statin Therapy
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IMPROVE-IT, To determine whether the addition | Ezetimibe added to moderate-intensity
2015 of ezetimibe, as compared with that | statin therapy resulted in incremental

' of simvastatin alone, in stable lowering of LDL-C and improved
MID: 26039521[41] patients who had had an cardiovascular outcomes. Moreover,
lowering LDL -C to levels below
acute coronary syndrome and . . ..
. previous targets provided additional
whose LDL -C values were within
e . benefit.
guideline recommendations.
SHARP, To assess the efficacy and safety of | Reduction of LDL-C with simvastatin
2011 the combination of simvastatin plus | 20 mg plus ezetimibe 10 mg daily
’ ezetimibe in patients with advanced | safely reduced the incidence of major
PMID: 21663949[42] chronic kidney disease. atherosclerotic events in a wide range
of patients with advanced chronic
kidney disease.
SEAS, To study the effects of long-term, Simvastatin and ezetimibe did not
2008 intensive cholesterol lowering with | reduce the composite outcome of

. . . combined aortic-valve events and
daily use of simvastatin and ) ) . . . :
PMID: 18765433[43] . .. ischemic events in patients with aortic
ezetimibe on clinical and .
] . . stenosis. Such therapy reduced the
echocardiographic outcomes in .. ) . )
) ] . incidence of ischemic cardiovascular
patients with asymptomatic,
. . events but not events related to
mild-to-moderate aortic-valve . .
. o aortic-valve stenosis
stenosis and no other indication for

lipid-lowering treatment.

PCSKD9 in Cholesterol-lowering Therapy

ODYSSEY OUTCOMES, To determine whether alirocumab, | Among patients who had a previous

2018 a human monoclonal antibody to acute coronary syndrome and who
' PCSK9, would reduce the risk of were receiving high-intensity statin
PMID: 30403574[44] recurrent ischemic cardiovascular therapy, the risk of recurrent ischemic
events among patients who had an | cardiovascular events was lower
acute coronary syndrome within the | among those who received alirocumab
preceding 1 to 12 months and who | than among those who received
have levels of atherogenic placebo.
lipoproteins that exceed specified
thresholds despite statin therapy at
a high-intensity dose or at the
maximum tolerated dose.
To test the clinical efficacy and Evolocumab added to high-intensity or
FOURIER, safety of evolocumab when added | moderate-intensity statin therapy
to high-intensity or lowered LDL-C levels to a median of
2017, moderate-intensity statin therapy in | 30 mg per deciliter and reduced the
patients with clinically evident risk of cardiovascular events among
atherosclerotic cardiovascular patients with atherosclerotic
29
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PMID: 283042244

disease.

cardiovascular disease.
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Table 4. RCTs of In-hospital Blood Pressure Management in Patients with AIS.

Study Acronym;
Aim of Study Conclusions
Year Published

RCTs of Antihypertensive Therapy in patients with intravenous thrombolysis

ENCHANTED, To assess intensive blood Although intensive blood
2019 pressure lowering therapy pressure lowering therapy is safe,
' compared with it cannot improve clinical
PMID: 30739745[46] guideline-recommended blood | outcomes in patients treated with
pressure lowering therapy in alteplase for AIS.

patients treated with alteplase
for AIS.

RCTs Comparing Early Versus Delayed Initiation of Treatment for Blood Pressure
Reduction in Patients with AIS

RIGHT-2, To investigate whether Prehospital treatment with
2019 transdermal glyceryl trinitrate | transdermal glyceryl trinitrate
' improves outcomes when does not seem to improve
PMID: 30738649[47] administered very early after functional outcomes in patients
stroke onset. with presumed stroke. It is
feasible for UK paramedics to
obtain consent and treat patients
with stroke in the ultra-acute

prehospital setting.

ENOS, To assess the safety and In patients with acute stroke and
2015 efficacy of glyceryl trinitrate, high blood pressure, transdermal
' when given within 48 h, in glyceryl trinitrate lowered blood

PMID: 25465108[48] patients with acute ischemic or | pressure and had acceptable
hemorrhagic stroke and high safety but did not improve

blood pressure, and to assess functional outcomes. We show
the outcomes of a subset of no evidence to support
patients who continued or continuing prestroke
stopped taking antihypertensive drugs in patients
antihypertensive drugs for 1 in the first few days after acute
week after their stroke. stroke.
VENTURE, To assess the efficacy and Early reduction in BP with
2015 safety of modest blood valsartan did not reduce death,
' pressure reduction with dependency or major vascular
PMID: 25580869[49] valsartan within the first 24 to | events at 90 d but increased the
48 h of an ischemic stroke. risk of early neurological
31
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deterioration.

CATIS,
2014,

PMID: 24240777[50]

To evaluate whether
immediate blood pressure
reduction in patients with AIS
would reduce death and major
disability at 14 days or at
hospital discharge.

Among patients with AIS, BP
reduction with antihypertensive
medications, compared with the
absence of hypertensive
medication, did not reduce the
likelihood of death or major
disability at 14 days or at hospital
discharge.

SCAST,
2011,

PMID: 21316752[51]

To examine whether
blood-pressure lowering
treatment with candesartan is
beneficial in a wide range of
patients with acute stroke and
elevated BP.

There was no indication that
careful use of BP lowering
treatment with candesartan, an
angiotensin-receptor blocker, is
beneficial in patients with acute
stroke and elevated BP. If
anything, the evidence suggested
a harmful effect.

COSSACS,
2010,

PMID: 20621562[52]

To assess the efficacy and
safety of continuing or
stopping preexisting
antihypertensive drugs in
patients with acute stroke.

Continuation of antihypertensive
drugs did not reduce 2-week
death or dependency,
cardiovascular event rate, or
mortality at 6 months. Lower BP
levels in those who continued
antihypertensive treatment after
acute mild stroke were not
associated with an increase in
adverse events.

PROFESS,
2009,

PMID: 19797187[53]

To assess the safety and
efficacy of telmisartan on
lowering BP (in addition to
standard poststroke
antihypertensive treatment) in
patients with AIS.

Treatment with telmisartan in
patients with acute mild ischemic
stroke and mildly elevated BP
appeared to be safe with no
excess in adverse events, was not
associated with a significant
effect on functional dependency,
death or recurrence, and
modestly lowered BP

CHHIPS,
2009,

PMID: 19058760[54]

To assess the feasibility,
safety, and effects of labetalol
and lisinopril on lowering BP
in patients with acute stroke.

Labetalol and lisinopril are
effective antihypertensive drugs
that do not increase the rate of
serious adverse events in acute
stroke patients. Early lowering of
BP with lisinopril and labetalol
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after acute stroke seems to be a
promising approach to reducing
mortality and potential disability.

Eveson DJ,et al.
2007,

PMID: 17324738[55]

Explore the hemodynamic
effect and safety of oral
lisinopril initiated within 24 h
after an acute stroke.

Even in small dosages, lisinopril
is well tolerated and effective
after AIS because it gradually
reduces BP 4 h after the first oral
dose.

ACCESS,
2003,

PMID: 12817109[56]

Assess the safety of modest BP
reduction by candesartan
cilexetil in the early treatment
of stroke.

Early neurohumoral inhibition
has similar beneficial effects in
cerebral and myocardial
ischemia. A cardiovascular or
cerebrovascular event that does
not occur as a result of
hypotension is of significant
clinical importance. Candesartan
cilexetil is a safe therapeutic
option when needed or in cases
without contraindications against
early antihypertensive therapy.

VENUS,
2001,

PMID: 11157183[57]

To test the hypothesis that
early treatment with
nimodipine has a positive
effect on survival and
functional outcomes after
stroke.

The results of VENUS do not
support the hypothesis of a
beneficial effect of early
treatment with nimodipine in
stroke patients.

Kaste M, et al.

1994,

PMID: 8023348[58]

To test the hypothesis that
nimodipine would improve
functional outcomes in patients
with acute ischemic
hemispheric stroke

Nimodipine did not improve
functional outcomes in patients
with acute ischemic hemispheric
stroke. The early case-fatality
rate was higher in the nimodipine
group, possibly due to the BP
lowering effect of nimodipine

RCTs Comparing Blood Pressure Targets for Stroke Prevention

RESPECT,
2019

PMID: 31355878[59]

To evaluate whether intensive
BP control can reduce
recurrent stroke compared with
standard BP control.

Intensive BP lowering therapy
tended to reduce stroke
recurrence. The updated
meta-analysis supports a target
BP less than 130/80 mm Hg in
secondary stroke prevention.

PODCAST,

To assess the effect of

In patients with recent stroke and
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2017, intensive BP and/or lipid normal cognition, intensive BP

PMID: 28095412[60] lowering therapy on cognitive | and lipid lowering were feasible

outcomes in patients with and safe, but did not alter
recent stroke. cognition over two years.
PAST-BP, To assess whether using Aiming for a target below 130
2016 intensive BP targets lead to mm Hg rather than below 140
lower BP in a population with | mm Hg for systolic BP in people
PMID: 26919870[61] | prevalent cerebrovascular with cerebrovascular disease
disease. receiving primary care leads to a
small additional reduction in BP.
Active management of systolic
BP in this population using a
<140 mm Hg target led to a
clinically important reduction in
BP.
SPRINT, To evaluate the efficacy of Intensive BP lowering therapy
2015 intensive BP lowering therapy | can reduce the risk of fatal and
' on lowering BP in nonfatal major cardiovascular
PMID: 26551272[62] hypertensive patients without | events and death from any cause
diabetes. in high-risk cardiovascular
disease patients without diabetes,
although significantly higher
rates of some adverse events
were observed in the
intensive-treatment group.
SPS3, To investigate the effect of In patients with recent lacunar
2013, different BP targets on the rate | stroke, the use of a

of recurrent stroke in patients systolic-blood-pressure target of
PMID: 23726159[63] with recent lacunar stroke. less than 130 mm Hg is likely to
be beneficial.

ACCORD, To investigate whether therapy | In patients with type 2 diabetes at
2010 that targets normal systolic high risk for cardiovascular
' pressure (i.e., <120 mm Hg) events, targeting a systolic BP of

PMID: 20228401[64] reduces major cardiovascular less than 120 mm Hg, compared
events in participants with type | to less than 140 mm Hg, did not
2 diabetes at high risk for reduce the rate of a composite
cardiovascular events. outcome of fatal and nonfatal
major cardiovascular events.

PATS, To determine whether In patients with a history of
1995 antihypertensive treatment stroke or TIA, BP reduction of
' could reduce the risk of fatal 5/2 mmHg with 2.5 mg

PMID: 8575241[65] and nonfatal stroke incidence | indapamide reduced the first
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in patients with a history of incidence of fatal and nonfatal
stroke or transient ischemic stroke by 29%, with three-year
attack. absolute benefit of 29 events per
1000 participants.
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Table 5. RCTs of In-hospital Blood Glucose Management in Patients with AIS.

Study Acronym;
Aim of Study Conclusions
Year Published
SHINE, To evaluate the efficacy of Among AIS patients with
2019 intensive treatment for hyperglycemia, treatment with
' hyperglycemia in AIS. intensive vs. standard glucose control
PMID: for up to 72 hours did not result in a
31334795[66] significant difference in favorable
functional outcomes at 90 days.
THIS, To test the feasibility and The intravenous insulin protocol was
2008, tolerability of aggressive significantly more effective in
hyperglycemia correction with correcting hyperglycemia during acute
PMID: intravenous insulin compared cerebral infarction than usual care, did
18096840[67] with usual care for acute not result in any major adverse events
cerebral infarction. and should be investigated in a clinical
efficacy trial.
ADVANCE, To assess the effect of lowering | A strategy of intensive glucose
2008, the glycated hemoglobin value control, involving gliclazide

PMID: 18539916
[68]

to a target of 6.5% or less on
major vascular outcomes in a
broad cross-section of patients
with type 2 diabetes.

(modified release) and other drugs as
needed, that lowered the glycated
hemoglobin value to 6.5% yielded a
10% relative reduction in the
combined outcome of major
macrovascular and microvascular
events, primarily as a consequence of
a 21% relative reduction in
nephropathy.

ACCORD,
2008,

PMID:
18539917[69]

To investigate whether a
therapeutic strategy that targets
normal glycated hemoglobin
levels (i.e., below 6.0%) would
reduce the rate of cardiovascular
events, as compared with a
strategy that targets glycated
hemoglobin levels from 7.0 to
7.9% in middle-aged and older
people with type 2 diabetes
mellitus and an established
cardiovascular disease or an
additional cardiovascular risk
factor.

The use of intensive hypoglycemic
therapy to target normal glycated
hemoglobin levels for 3.5 years
showed an increase in mortality and
did not significantly reduce major
cardiovascular events compared with
standard therapy.
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GIST-U, To determine whether treatment | GKI infusions significantly reduced
2007 with glucose-potassium-insulin | plasma glucose concentrations, but it
' (GKI) infusions can maintain was not associated with significant
PMID: euglycemia immediately after clinical benefit.
17434094[70] the acute event or reduce 90-day
mortality.
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/" Acute ischemic
A s,

Evidence of
Cardiogenic
stroke

Refer to the antithrombaotic
process of cardiogenic stroke

Intravenous
thrombolysis

In bridging patients, the risk of antithrombotic
therapy within 24 hours after intravenous
thrombolysis is still unclear. For those
receiving bridging therapy combined with
-emergency stent implantation, the safety of |*-Yes.
antithrombotic therapy within 24 hours after
intravenous thrombolysis to prevent acute
stent thrombosis is unclear (III, C).

For patients receiving endovascular therapy,
antiplatelet therapy should be routinely

i after t Y
in non-bridging patients. If emergency stent
-Yes{ implantation is performed, 300mg aspirin and
300mg clopidogrel should be taken before
operation; and then, aspirin 100mg/d plus
| clopidogrel 75mg/d for at least 1 month is
recommended (I, C).

Endovascular
therapy

Endovascular

Erain CT scan
after intravenous
thrombolysis

High-risk
Non-Disabling Ischemic
er ular Events

(NIHSS score <3)

Brain CT scan after intravenous «MNo—
thrembolysis is recommended.

Yes

vamptol?at;ct hemof:rr:aglcb i
transformation:Stop antithrombotic Within 24 hours After
drugs and other drugs that cause Ho—— ntracranial hemorrhage stroke onset
bleeding (I, C). No
For patients with hemorrhagic Yes
transformation, antiplatelet or
+ Aspirin administration is
B L sl e o 24 s
Hinical situation agnd puhen‘:ial after intravenous thrombolysis. li'" %a“e;‘:t‘”m m;”;i(d"mlss 55?’“ Isv3t)P';°"“r;' iy
a it schemic stroke who did not receive or high-ris
indications (Il b, 8) I (ABCD2 score 24), dual antiplatelet therapy (100mg/d

aspirin plus 75mg/d clopidogrel,the first loading dose
of clopidogrel is 150mg) should be initiated within 24 hours
of symptom onset and continued for 21 days, followed by
clopidogrel (75mg/d) alone to 90 days, to reduce the risk

Severe symptomatic
of recurrent ischemic stroke (I, A).

intracranial artery
stenosist{70%-99%) within

i 30 days of onset T
Aspliin is recommmendsd [ palient= with In patients with minor ischemic stroke or high-risk TIA
The addition of clopidogrel to AL within 24-30 hours sier onsek, Por B iho were carricrs of CYP2C1S ;oss—o!—fi?ncdnn
aspirin for up to 90 days should be patients treated with intravenous alleles, The treatment regimen of ticagrelor (180 mg on
used (I, 8). lf;?ﬁ;‘ﬁ@:ﬂgﬁ?ﬂf}giﬂf day 1 followed by 90 mg twice daily on days 2 through
intravanous thrembealysis {I, A). 90) combined with aspirin (for 21days) should be used.
¥ l

Monotherapy antiplatelet therapy (aspirin or clopidogrel ) can be used as long-term secondary prevention of ischemic stroke (I, A).

Figure 1 The decision process for in-hospital antithrombotic therapy in AIS

A. The decision process for in-hospital antithrombotic therapy in patients with

noncardiogenic stroke

38

Li Z, et al. Sroke Vasc Neurol 2023;0:1-6. doi: 10.1136/svn-2023-002411



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Stroke Vasc Neurol

Symptomatic hemorrhagic
transformation: Stop antithrombotic
drugs and other drugs that cause
bieeding (1, C).

For patients
transformation, antiplatelet or
anticoagulant therapy shouid be
ing to the specific
‘clinical situation and pate
indications (il b, 8)

tithrombotic therapy is generally
delayed for 24 hours afer
Intravenous thrombolysis.

The decision shouid be m
Jointly by neurolagists and
cardiologists.

h h Yer i hd
- -valvular | [In patients with Ischenic stroke
e P e G . |[o e | CT-—T T
bnécomguation (s, apxasan, | (moterato o severe mitrl vohes aracsc migatstanois | | “Ramerumati marer cxarmioation showe et | |"FENand W g | |of dndetimingd covse o
| Jagatran, edoiasan, iy crgleitre] i Wihout A, wartan (with| | vaive Gisease or other ventricular mural ‘examination showed left | | PFO, recommendatians forl
aroban, o warfarin s £ vahal, wirdats an INR 0 2.03.0) or | | valve diseases (including thrombus formation, ventricular mural | |PFO Closure versus medical
ek of recurrent stroke. ( |, A) | |taroet of 2.0-3.0to reduce the | | ‘Yﬁ l-aa in anticoagulant | | local aortic arch, mitral anticoagulation with thrombus formation, i
- (18| |0 10 ta raduce e therapeutic warfarin anticoagulation vith
I i [, e s tory o | | i e 4 [INR=2.5(2.0-3.0) Jor at| | _therapeuk
I the fist 3 mantts oftr etc.) Without AP, et 3 mont's | |e2.56
Th patents with o acha (incuing auricua)| | artplceit tharapy can recommended (I1a, least 3 mor
ot vt e || e || RORERE | s .|| SRR
Sy shou e | | Pavents wihoutatne el 2
DT || e prm———
i — | | LA, v s oo n o
¥ 3 risk anatomical
o) 306 <50%) but no evidence of features, it i reasonable
In patients with . 9 LV thrombus, L e
In patients with [£ and | | 10 Batlents with lschemic || - anticoagulation with transcatheter device and
S I e | | e s | menpdncwaen rg e s
racoaquatonmn | | 1nth st . mortrs [delaving valve surgery for| | Bresent wih recuent | (e ol ot be el
warfarin is recommene at least 4 weeks may be P
|with an INR target of 2.0-| |valve implantation, aspirin| jents. vegetations despite considered (L3, B). recurrent stroke (Ila, B).
’;’,,‘;f,"f,";?““'-"'* e o anccoagui Socr B | G510 ma/e) eombined T IE o0 alr Jperopriate antblotic
h opldogra (7 k) Ischemic stroke o ROV, SOt Spery
S | | e T
bl hf”"”ﬁ:ﬁfﬁ‘m o the patient is Completion of 3 full Teatures, the benefit of
mechtncal sortc vahe St b i e ol e transcatheter closure Is
e imingof snicoaguiaion shauld consider with o) N e b 2
e sire ond severity o sroke lesons. 1t | yafarn to acheve an INR flicilaksods
gested coagulas i
on ey 1 s TIA onets ol stroke (= 18 o 25-35(1 B | |13 the fist 3 months after there is no evidence of
o v NS © B o e s aortic biovalve Irtracranial hemorrhage
‘days, and moderate stroke (NIHSS 8-15) In patients with other Sprie ey ©deniitee rieuioloplca.
should be initated after 6 days; for severe high-risk factors (such as A othae Smios:
stroke (NIHSS > 16), anticoagulation should |  |AF, previous stroke history, -fﬁ?mwm MN (12, B).
be considerag after 12 days at least. et enticuae o i A0 ety
state), Q.
warfarin is recommended
with an INR target of 2.0-
30(1,8)
In patients with
‘mechanical valves, low-
ose aspirin (75100
/) is recommended in
‘addition to wartarin wi
n monitored ING
further reduce the risk of
thrombosts (113, ©).

Figure 1 The decision process for in-hospital antithrombotic therapy in AIS

B. The decision process for in-hospital antithrombotic therapy in patients with cardiogenic

stroke
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Cardiogenic
stroke

It should be managed through
lifestyle modification, dietary
recommendations, and medication
recommendations. (I, A).

Yes

High-intensity statin therapy with
the aim of achieving a 50% or
greater reduction in LDL-C levels
(1, A).

Very high-risk
ASCVD

<

AF cannot be the reason
for not using statins in
patients with ischemic

stroke. (I1a, B)

In patients with AIS who
qualify for statin
treatment, in-hospital
initiation of statin therapy
is reasonable. (IIa, C)

In patients with
clinical ASCVD who
are on maximally
tolerated statin
therapy and are
judged to be at very
high risk and have an
LDL-C level of 70
mg/dL or higher
(1.8 mmol/L), it is
reasonable to add
ezetimibe therapy
(Ila, B-R).

In patients with clinical
ASCVD who are judged to
be very high risk and who
pre on maximally tolerated|
LDL-C lowering therapy
with LDL-C 70 mg/dL or
higher (=1.8 mmol/L) or a
non-HDL-C level of 100

mg/dL or higher (22.6
mmol/L), it is reasonable
to add a PCSK9 inhibitor

following a clinician~-
patient discussion about

the net benefit, safety,
and cost (IIa, A).

In patients older than 75
years of age with clinical
|JASCVD, it is reasonable to
initiate moderate- or high-
intensity statin therapy
after evaluation of the
potential for ASCVD risk
reduction, adverse effects,
and drug-drug
interactions, as well as
patient frailty and patient
preferences. (IIb, C).

In patients with AIS who
qualify for statin
treatment, in-hospital
initiation of statin therapy
is reasonable. (IIa, C)

LDL-C < 1.8mmol/I
(70mg/dl) is suggested as
the target value of
cholesterol lowering
therapy. (Ila, C)

LDL-C < 1.8mmol/I
(70mg/dl) is suggested as
the target value of
cholesterol lowering
therapy. (Ila, C)

In patients with very high-|
risk ASCVD who are
considered using PCSK9
inhibitors, maximally
tolerated LDL-C lowering
therapy should include
imaximally tolerated statin
therapy and ezetimibe (I,
B-R).

Figure 2. The decision process for in-hospital blood lipid management in AIS patients

* Very high-risk ASCVD includes a history of multiple major ASCVD events or 1 major
ASCVD event and multiple high-risk conditions.

Major ASCVD Events

Recent ACS (within the past 12 month)

- History of MI (other than recent ACS event listed above)

History of ischemic stroke

- Symptomatic peripheral arterial disease (history of claudication with ABI

<0.85, previous revascularization or amputation)

High-Risk Conditions

Age >65y

40

Li Z, et al. Sroke Vasc Neurol 2023;0:1-6. doi: 10.1136/svn-2023-002411

Stroke Vasc Neurol



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance

placed on this supplemental material which has been supplied by the author(s) Stroke Vasc Neurol

Supplemental material

Heterozygous familial hypercholesterolemia

- History of prior coronary artery bypass surgery or percutaneous coronary intervention

Diabetes mellitus

Hypertension
- CKD [eGFR 15~59 ml/ (min * 1.73 m?) ]
+  Smoking

Persistently elevated LDL-C (LDL-C >100 mg/dL [>2.6 mmol/L]) despite
+  maximal toleration of cholesterol lowering therapy with statins and ezetimibe

+  History of congestive heart failure
ABI, ankle-brachial index; ACS, acute coronary syndrome; ASCVD, atherosclerotic cardiovascular disease; CKD,
chronic kidney disease; eGFR, estimated glomerular filtration rate; M1, myocardial infarction.

Acute ischemic
stroke

Endovascular
therapy

It is reasonable to maintain BP
<180/105 mmHg within 24
hours after mechanical
thrombectomy.( Il a, B)

N [
After reperfusion, SBP could be

controlled below 140 mmHg.
(lib, B)

It is reasonable to maintain BP
<180/100 mmHg within 24
hours after Intravenous
thrombolysis.(I, B)

No.
N

Existence of BP>140/90
tomorbid conditions requiring
early treatment of

hypertension*

I—Yes No

No. Starting or restarting

antihypertensive
therapy during
hospitalization is

Yes History o

hypertension

[
Early treatment of
hypertension is indicated,

BP=220/110

nitial BP reduction by 15% is a mmHg reasonable if there is Yes
reasonable goal. (I, C) no absolute 1
contraindication. .In patients with ischemic
Yec 2
(lla, B) stroke who have a history

-

Initiating or reinitiating
treatment of
hypertension within the

of hypertension and have
received antihypertensive
drugs for a long time
should restart
antihypertensive

It might be reasonable to lower
BP by 15% during the first 24
hours after onset of stroke; the

benefit of initiating or
reinitiating treatment of
hypertension within the first 48

first 48 to 72 hours after
an AIS is not effective to

treatment a few days after,
onset if there is no
absolute contraindication.

to 72 hours Iis uncertain. (Il b,

prevent death or {1, A)
C) ]

dependency. (III, A)

In patients with hypertension who experience a
stroke or TIA, treatment with a thiazide diuretic,
ACEI, or ARB is useful for lowering BP and
reducing recurrent stroke risk. (I, A)
|

BP goal of <130/80 mmHg is recommended for
most patients to reduce the risk of recurrent
stroke and vascular events. (I, B)
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Figure 3. The decision process for in-hospital blood pressure management in AIS patients

* Comorbid conditions requiring early treatment of hypertension including acute coronary event, acute heart
failure, aortic dissection, postfibrinolysis sICH, or preeclampsia/eclampsia
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Acute ischemic
stroke

patient have
blood glucose test
results?

No ]

Random blood glucose test
and fasting blood glucose
test are recommended.

glucose>10.0
mmol/L
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Figure 4 The decision process for in-hospital blood glucose management in AIS patients

* OGTT, oral glucose tolerance test
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Figure 5. The Decision Process for the Etiology and Mechanism of AIS

A. The Decision Process for TOAST Classification.
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Figure 5. The Decision Process for the Etiology and Mechanism of AIS

B. The Decision Process for CISS Classification.

* <> infers judgment conditions; D infers the output (Light yellow represents the mechanism, light green represents the

etiology, and the mechanism is output only when the etiology meets LAA at the same time).
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