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ABSTRACT
Background  Indobufen can reversibly inhibit platelet 
aggregation and showed to be effective in the treatment 
of ischaemic heart and peripheral vascular diseases. 
However, it is unclear whether indobufen is an alternative 
antiplatelet agent for treatment of patients with ischaemic 
stroke.
Aim  To test whether indobufen is non-inferior to aspirin 
in reducing the risk of new stroke at 3 months in patients 
with moderate to severe ischaemic stroke.
Design  The Indobufen vs Aspirin in Acute Ischaemic 
Stroke (INSURE) is a randomised, double-blind, double-
dummy, positive drug control, non-inferior multicentre 
clinical trial conducted in 200 hospitals in China. 
Participants will be randomised at a 1:1 ratio to receive 
either 100 mg indofufen two times daily or 100 mg aspirin 
once daily within 72 hours of the onset of symptoms from 
day 1 to 3 months.
Study outcomes  The primary efficacy outcome is a 
new stroke (ischaemic or haemorrhagic) within 3 months 
and the primary safety outcome is a severe or moderate 
bleeding event within 3 months.
Discussion  The INSURE trial will evaluate whether 
indobufen is non-inferior to aspirin in reducing the risk 
of new stroke at 3 months in patients with moderate to 
severe ischaemic stroke.
Trial registration number  NCT03871517.

INTRODUCTION AND RATIONALE
Stroke is the second leading cause of death 
worldwide and the leading cause of mortality 
and disability in China.1 2 Patients with an 
acute ischaemic stroke have an approxi-
mately 5%–10% rate of another stroke within 
the first year of the initial event.3 4 Dual 
antiplatelet therapy with clopidogrel and 
aspirin has been shown to be more effective 
than aspirin alone for reducing new stroke 
for patients with minor ischaemic stroke or 
transient ischaemic attack,5–7 and was recom-
mended as early management and secondary 
prevention strategy for these patients by the 
current guidelines.8 9 However, for those with 
moderate to severe ischaemic stroke, aspirin 

is still the most evidence-based antiplatelet 
agent and currently recommended as a first-
line treatment for secondary stroke preven-
tion.8 9 However, aspirin still faces the disad-
vantages of aspirin intolerance and potential 
adverse events of gastrointestinal stimulation 
and bleeding.10 Besides aspirin desensitisa-
tion,11 12 alternative antiplatelet therapies may 
be considered for these patients.

Indobufen is another cyclooxygenase inhib-
iter, which can prevent thrombosis rapidly 
and effectively by reversibly and selectively 
inhibiting platelet aggregation by revers-
ibly inhibiting the platelet cyclooxygenase 
enzyme, thereby suppressing thromboxane 
synthesis.13 Furthermore, the platelet func-
tion is recovered within 24 hours after the 
withdrawal of indobufen; therefore, the risk 
of bleeding caused by the drug is low and easy 
to stop.13 Previous studies have indicated that 
indobufen is comparable to aspirin in the 
treatment of atherosclerotic ischaemic heart 
and peripheral vascular diseases with less side 
effects.14 15 However, it is still unclear whether 

Key messages

What is already known on this topic
	⇒ Indobufen is comparable to aspirin in the treatment 
of atherosclerotic ischaemic heart and peripheral 
vascular diseases, but the effect on stroke second-
ary prevention is unclear.

What this study adds
	⇒ The Indobufen vs Aspirin in Acute Ischaemic Stroke 
trial will test the noninferiority of indobufen to aspirin 
in reducing the risk of new stroke at 3 months in 
patients with moderate to severe ischaemic stroke.

How this study might affect research, practice or 
policy

	⇒ The result of the trial may provide an alternative anti-
platelet agent for stroke secondary prevention.

 on July 13, 2023 by guest. P
rotected by copyright.

http://svn.bm
j.com

/
S

troke V
asc N

eurol: first published as 10.1136/svn-2021-001480 on 7 A
pril 2022. D

ow
nloaded from

 
 on July 13, 2023 by guest. P

rotected by copyright.
http://svn.bm

j.com
/

S
troke V

asc N
eurol: first published as 10.1136/svn-2021-001480 on 7 A

pril 2022. D
ow

nloaded from
 

 on July 13, 2023 by guest. P
rotected by copyright.

http://svn.bm
j.com

/
S

troke V
asc N

eurol: first published as 10.1136/svn-2021-001480 on 7 A
pril 2022. D

ow
nloaded from

 

http://svn.bmj.com/
http://svn.bmj.com/
http://orcid.org/0000-0003-3082-6789
http://orcid.org/0000-0002-2551-9314
http://orcid.org/0000-0001-9822-5758
http://orcid.org/0000-0002-2912-0714
http://orcid.org/0000-0003-3154-0985
http://orcid.org/0000-0002-8591-4105
http://dx.doi.org/10.1136/svn-2021-001480
http://dx.doi.org/10.1136/svn-2021-001480
http://crossmark.crossref.org/dialog/?doi=10.1136/svn-2021-001480&domain=pdf&date_stamp=2023-02-20
NCT03871517
http://svn.bmj.com/
http://svn.bmj.com/
http://svn.bmj.com/


458 Pan Y, et al. Stroke & Vascular Neurology 2022;7:e001480. doi:10.1136/svn-2021-001480

Open access�

indobufen also has a comparable efficacy as aspirin 
for stroke secondary prevention and can be used as an 
alternative antiplatelet agent for treatment of ischaemic 
stroke.16

In the proposed Indobufen vs Aspirin in Acute Isch-
aemic Stroke (INSURE) trial, we will test the hypothesis 
that indobufen is non-inferior to aspirin in reducing the 
risk of new stroke at 3 months in patients with moderate 
to severe ischaemic stroke.

METHODS
Design
The INSURE trial is a randomised, double-blind, double-
dummy, positive drug control, non-inferior multicentre 
clinical trial (figure  1). This trial aims to evaluated the 
efficacy and safety of indobufen as compared with aspirin 
at 3 months in patients with moderate to severe ischaemic 
stroke. Patients are randomised 1:1 to indobufen or 
aspirin within 72 hours of symptoms onset of an acute 
moderate to severe ischaemic stroke and followed for 
3 months on study drug with an additional 9 months 
follow-up on standard of care.

Patient population
In the INSURE trial, 5390 patients will be recruited from 
200 participating centres in China. The inclusion and 
exclusion criteria are shown in box 1. Patients with acute 
moderate to severe ischaemic stroke, aged 18 to 80 years, 
with a National Institutes of Health Stroke Scale (NIHSS) 
score of ≥4 and ≤18, who can be randomised within 72 
hours after symptoms onset and signed informed consent 
will be enrolled in the trial.

Randomisation
Participants will be randomised at a 1:1 ratio to receive 
either indobufen or aspirin within 72 hours of the onset 
of symptoms. A randomisation sequence will be generated 
centrally using block randomisation methods from the 
Statistics and Data Centre at the China National Clinical 
Research Centre for Neurological Diseases. For patients 
with randomisation qualifications, each centre will assign 
the random code from small to large order, and provide a 
treatment kit corresponding to the random code.

Treatment
Patients meeting the criteria and offering informed 
consent will be assigned to one of the two arms (table 1): 
(1) the indobufen group will receive 100 mg indobufen 
twice daily plus aspirin placebo once daily from day 1 to 3 
months. (2) The aspirin group will receive 100 mg aspirin 
once daily plus 100 mg indobufen placebo twice daily 
from day 1 to 3 months. After the 3-month trial period, 
patients were treated according to standard of care at the 
discretion of the local physicians.

Study organisation
Patients will be followed up by face-to-face interviews at 
baseline, 10±2 days (or at the time of discharge), and 
90±7 days. Medical examination including 12-lead ECG 
and echocardiography were performed at screening 
phase. Final diagnosis, classification of stroke aetiology, 
and relevant examination and treatment information 
during hospitalisation will be recorded at the time of 
discharge. Urine and fasting peripheral venous blood 
samples will be collected from all patients at baseline, 
10±2 days and 90±7 days. MRI imaging were collected at 
baseline and 90±7 days. After 3 months, patients will be 
followed up by the telephone interview at 1 year. Vascular 

Figure 1  INSURE research design. INSURE, Indobufen vs Aspirin in Acute Ischaemic Stroke; NIHSS, National Institutes of 
Health Stroke Scale.
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events, modified Rankin Scale (mRS) score and mortality 
will be collected at 3-month and 1-year follow-up.

Primary outcomes
The primary efficacy outcome is a new stroke event 
(ischaemic or haemorrhagic) within 3 months. Defini-
tions of stroke are provided in online supplemental table 
1.

Secondary outcomes
Secondary outcomes include the following events: (1) 
New stroke event within 1 year (ischaemic or haemor-
rhagic); (2) New vascular events including ischaemic 
stroke, haemorrhagic stroke, myocardial infarction and 
vascular death within 3 months and 1 year. At the same, 
independent assessment of each new vascular event; (3) 
New ischaemic stroke events within 3 months and 1 year; 
(4) early lower extremity venous thrombosis; (5) Poor 
functional outcome (mRS scores between 3 to 6 points) 
at 3 months and 1 year; (6) Neurological impairment 
(changes in NIHSS score at 3 months compared with 
baseline); (7) Quality of Life (EuroQol EQ-5dimension-5 
Level scale) at 3 months and 1 year.

Safety outcomes
The primary safety outcome is severe or moderate 
bleeding within 3 months defined by the Global Utilisa-
tion of Streptokinase and Tissue Plasminogen Activator 
for Occluded Coronary Arteries (GUSTO) criteria.17 
Severe bleeding was defined as fatal or intracranial or 
other haemorrhage causing substantial haemodynamic 
compromise that required intervention. Moderate 
bleeding was defined as bleeding that did not lead to 

Box 1  Continued

	⇒ Women of childbearing age who are negative in pregnancy test but 
refuse to use birth control; Women who are pregnant or lactating.

	⇒ Involving in an experimental drug or device trials within the last 30 
days before randomisation.

	⇒ Inability of the patient to understand and/or comply with study pro-
cedures and/or follow-up due to mental illness, cognitive or emo-
tional disorders.

Box 1  Inclusion and exclusion criteria

Inclusion criteria
	⇒ Eighteen years to 80 years.
	⇒ Acute moderate/severe ischaemic stroke, 4≤National Institutes of 
Health Stroke Scale≤18 at the time of randomisation.

	⇒ Can be randomised within 72 hours of symptoms onset*.
	⇒ Informed consent signed.
*Symptom onset is defined by the ‘last see normal’ principle.

Exclusion criteria
	⇒ History of intracerebral haemorrhagic diseases including intracere-
bral haemorrhage and subarachnoid haemorrhage.

	⇒ Diagnosis of haemorrhage or other pathology, such as vascular 
malformation, tumour, abscess or other major non-ischaemic brain 
disease (eg, multiple sclerosis) on baseline head CT or MRI.

	⇒ Moderate to severe ischaemic stroke induced by angioplasty/vas-
cular surgery.

	⇒ Pre-morbid modified Rankin Scale Score >2.
	⇒ History of aneurysm (including intracranial aneurysm or peripheral 
aneurysms).

	⇒ History of cardiac source of embolus, including atrial fibrillation or 
atrial myxoma.

	⇒ History of haemostatic disorder, systemic bleeding, thrombocytope-
nia or neutropenia.

	⇒ History of previous symptomatic non-traumatic intracerebral bleed 
or cerebral artery amyloidosis.

	⇒ Gastrointestinal bleeding within the last 6 months before 
randomisation.

	⇒ Major surgery within 30 days before randomisation.
	⇒ Severe renal or hepatic insufficiency; (Severe hepatic insufficiency 
is defined as alanine aminotransferase (ALT) >3 times normal upper 
limit or aspartate aminotransferase (AST) >2 times normal upper 
limit. Severe renal insufficiency is defined as creatinine >2 times 
normal upper limit).

	⇒ Diagnosis or suspicious diagnosis of acute coronary syndrome (ST 
elevation myocardial infarction, non-ST elevation myocardial infarc-
tion or unstable angina).

	⇒ Other antithrombotic therapies are required during the study, in-
cluding antiplatelet therapy (such as open-labelled aspirin, GPIIb/IIIa 
inhibitors, clopidogrel, ticagrelor, prasugrel, dipyridamole, ozagrel, 
cilostazol, etc) and anticoagulant therapy (such as warfarin, throm-
bin and factor Xa inhibitors, bivalirudin, hirudin, argatroban, heparin 
and low molecular heparin, etc).

	⇒ Any venous or arterial thrombolysis within 24 hours prior to rando-
misation, such as mechanical bolt, snake venom, defibrase, lum-
brokinase, etc. Heparin or oral anticoagulants were used within 10 
days prior to randomisation.

	⇒ Have a history of drug or food allergy and are known to be allergic 
to the study drug ingredients.

	⇒ Planned or likely revascularisation (any angioplasty or vascular sur-
gery) within the next 3 months.

	⇒ Anticipated requirement for long-term (>7 days) non-steroidal anti-
inflammatory drugs.

	⇒ The blood pressure needs to be controlled below 90 mm Hg/60 mm 
Hg or beyond 220 mm Hg/120 mm Hg.

	⇒ Suffering from serious cardiopulmonary disease, the investigators 
believe that it is not suitable for this study.

	⇒ Patients with life expectancy <3 months or patients who are unable 
to complete the study for other reasons.

Continued

Table 1  Treatment in the two groups

Group Time period Treatment

Indobufen Day 1 to 90±7 The first time*: indobufen 
100 mg+aspirin placebo

The second time: 
indobufen 100 mg

Aspirin Day 1 to 90±7 The first time*: aspirin 100 
mg+indobufen placebo

The second time: 
indobufen placebo

*The interval between two administrations should be at least 
8 hours.
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haemodynamic compromise requiring intervention but 
required transfusion of blood.17 Other secondary safety 
outcomes include the following events within a 3-month 
and 1-year time frame: (1) Severe or moderate bleeding 
within 1 year by the GUSTO criteria; (2) Any bleeding 
events; (3) Death; (4) Symptomatic and asymptomatic 
intracranial haemorrhagic events; (5) Cerebral microb-
leed within 3 months; (6) Adverse events or serious 
adverse events within 3 months, such as gastrointestinal 
reaction, gastrointestinal bleeding, renal impairment, 
etc.

Sample size
The study hypothesised that aspirin (control group) 
and indobufen (treatment group) both had a primary 
endpoint event rate of 9%. Previous studies have shown 
that aspirin alone can reduce the incidence of 3 month 
endpoints by 50% (34%–73%) compared with placebo.18 
We hypothesised that one-fourth of the control event rate 
(equivalent to the half of the placebo risk, HR=1.25, and 
the treatment group had an event rate of 11.25%) as non-
inferiority margin (δ). That is, compared with the control 
group, when the upper limit of the CI for the event risk 
in the treatment group is less than 1.25, suggesting that 
indobufen is not inferior to aspirin. The statistical test 
level α is one-side 0.025, the power is 80%, and the lost to 
follow-up rate is 5%. The estimated total sample required 
is 5390 (2695 cases in each group). Power analysis was 
implemented in the Power Analysis and Sample Size soft-
ware (NCSS, Kaysville, Utah, USA).

Statistical analyses
Interim analyses will not be performed in this trial. 
However, a Data and Safety Monitoring Board is in place 
to ensure the safety of subjects in the study. Data will be 
analysed both according to intention-to-treat principle 
and in per-protocol set. For primary efficacy analysis, non-
inferiority analysis will be performed. If the indobufen 
group is confirmed to be non-inferior to aspirin (control 
group), a superiority analysis will be further performed 
to analyse whether the indobufen is superior to aspirin. 
At the same time, Kaplan-Meier methods will be used 
to simulate the cumulative risk of stroke (ischaemic or 
haemorrhagic) at 90-day follow-up and log-rank test will 
be used to evaluate the treatment effect. Cox propor-
tional hazards model with study centre set as a random 
effect in the model, will be used to calculate the HR 
and 95% CI. The influence on treatment effect by sex, 
different age category (<65 years vs  ≥65 years), history 
of diabetes, history of hypertension, etiological stroke 
subtype, intracranial artery stenosis vs without intracra-
nial artery stenosis, prior use of aspirin and/or other anti-
platelet agents and disease severity (NIHSS 4–9 vs NIHSS 
10-18) will be evaluated in subgroup analyses.

For secondary outcomes, Kaplan-Meier methods will be 
used to estimate the incidence of vascular events in each 
group and log-rank test will be used to evaluate the treat-
ment effect. Cox proportional hazard model will be used 

to calculate the HR of the two treatments and the centre 
effect will be set as a random effect in the model. Logistic 
regression will be used to analyse the difference in poor 
functional outcome (mRS score of 3–6 points) and lower 
extremity venous thrombosis between the two groups, 
and the OR with 95% CI will be reported. Changes of 
NIHSS scores between the end of study and baseline and 
health related quality of life will be summarised for the 
two treatment groups, and the treatment difference will 
be tested using Student’s t-test or Wilcoxon rank sum test 
as appropriate. All statistical analyses will be performed 
with use of SAS software, V.9.4 (SAS Institute) and two 
sided with p<0.05 will be considered significant.

DISCUSSION
The INSURE trial is a randomised clinical trial to evaluate 
the efficacy and safety of indobufen as compared with 
aspirin in stroke secondary prevention in patients with 
patients with moderate to severe ischaemic stroke.

With the effect of inhibition of platelet activation 
through reversible inhibiting platelet cyclooxygenase, 
indobufen has been used to prevent thromboembolism 
in high-risk patients, intermittent claudication, to prevent 
graft stenosis after coronary artery bypass grafting.14 15 19 
Previous studies showed that the risk of bleeding events in 
patients on indobufen is low.20 Indubufen is considered 
as a major alternative antiplatelet agent for patients with 
aspirin intolerance undergoing coronary stent implan-
tation,10 especially when aspirin desensitisation is not 
feasible.21 Therefore, indobufen is expected to have a 
comparable effect as aspirin in secondary prevention of 
ischaemic stroke, with lower risk of bleeding and other 
adverse effects. However, to data, there is no evidence 
from large scale clinical trials for a head-to-head compar-
ison of treatment effect between indobufen and aspirin 
for stroke secondary prevention. It is still unclear whether 
indobufen can be used as an alternative antiplatelet agent 
for treatment of ischaemic stroke.

In summary, the INSURE trial is a randomised, double-
blind, double-dummy, positive drug control, non-inferior 
multicentre clinical trial to evaluate the efficacy and 
safety of indobufen as compared with aspirin in stroke 
secondary prevention in patients with moderate to severe 
ischaemic stroke. Data from the INSURE trial will provide 
high level evidence on whether indobufen is non-inferior 
to aspirin in reducing the risk of new stroke at 3 months 
in patients with moderate to severe ischaemic stroke.
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The above mentioned article is updated since it was first published. In page 458, 
under the title ‘Patient population’,the text ‘…aged 40 years or older…’ is changed 
to ‘aged 18 to 80 years…’. And in Box 1: ‘Forty years to 80 years’ under the title 
‘Inclusion criteria’ is changed to ‘Eighteen years to 80 years’.

Open access This is an open access article distributed in accordance with the Creative Commons Attribution Non 
Commercial (CC BY-NC 4.0) license, which permits others to distribute, remix, adapt, build upon this work non-
commercially, and license their derivative works on different terms, provided the original work is properly cited, appropriate 
credit is given, any changes made indicated, and the use is non-commercial. See: http://creativecommons.org/licenses/​
by-nc/4.0/.

© Author(s) (or their employer(s)) 2023. Re-use permitted under CC BY-NC. No commercial re-use. See rights and 
permissions. Published by BMJ.

Stroke Vasc Neurol 2023;0:e001480corr1. doi:10.1136/svn-2021-001480corr1

Correction

http://svn.bmj.com/
http://svn.bmj.com/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1136/svn-2021-001480corr1&domain=pdf&date_stamp=2023-02-21

	Indobufen versus aspirin in acute ischaemic stroke (INSURE): rationale and design of a multicentre randomised trial
	Abstract
	Introduction and rationale﻿﻿
	Methods
	Design
	Patient population
	Randomisation
	Treatment
	Study organisation
	Primary outcomes
	Secondary outcomes
	Safety outcomes
	Sample size
	Statistical analyses

	Discussion
	References

	/content/svnbmj/vol0/issue2023/pdf/svn-2021-001480corr1v1.pdf
	Correction: Indobufen versus aspirin in acute ischaemic stroke (INSURE): rationale and design of a multicentre randomised trial


