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1.      Final SAP (March 20, 2023)  

2.  Summary of changes to SAP (February 9, 2018 to March 20 2023) 

3.  Original SAP (February 9, 2018)  

 

 

 

 



















































 

2. Summary of changes to the statistical analysis 

plan 
 

From Nov 29, 2018 to March 20, 2023 

 

Changes Date of change Document 

Change of primary endpoint: From difference in Prehospital 

Stroke Scale (PreSS) score during 24 hour to difference in 

90-day functional outcome (modified Rankin Scale) 

Nov 29, 2018 Please see 

summary of  

Protocol changes 

Secondary endpoint of 7 day hematoma reabsorption rate in 

ICH was added 

Nov 29, 2018 Please see 

summary of  

Protocol changes 

Planned demographics and patient characteristics to include 

in Table 1 

March 20, 2023 SAP page 14-15 

Detailed description on baseline demographics and patient 

characteristics to include in the planned subgroup analysis 

based 

March 20, 2023 SAP page 21  

Description on how adverse events will be presented March 20, 2023 SAP page 21 and 

22 

Change in planned imputation method for missing data: 

Change from predictive mean matching to chained equations 

March 20, 2023 SAP page 12 

Overview of planned tables and figures March 20, 2023 SAP page 23 

 



3. Original statistical analysis plan (SAP)  

 

 

 

The original statistical analysis plan was included in the protocol (clinical investigation 

plan February 9, 2018).  

 

The following section contains these elements from the protocol 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Statistics 
Primary study endpoint: 

• Difference in prehospital stroke score (PreSS) during the first 24 hours:  

 

ΔPreSS = PreSSprehospital – PreSS24-hours (Ordinal logistic regression analysis in the per-

protocol population. Significance level of 5%) 

 

The main analysis of the primary study endpoint will be performed using the entire 

range of the difference in PreSS score (ordinal logistic regression, unadjusted) on 

the per-protocol population. The per-protocol cohort consists of prehospital 

randomized patients with an in-hospital diagnosis of acute ischemic stroke with 

complete investigational treatment and endpoint assessment as defined in the clinical 

investigational plan.    

 

A supplementary analysis will be made on the Intention-to-treat (ITT) population. The 

ITT cohort includes all randomized subjects. In non-stroke diagnosis and TIA patients 

without MRI-DWI lesion, who are discharged before 24-hours, the stroke severity will be 

documented as PreSS at discharge (performed by the on call neurologist) 

Furthermore, a supplementary analyses using multivariable regression will be done in 

order to account for any imbalances in prognostic factors including the distribution of 

patients receiving reperfusion therapy between the two treatment arms 

 

• Difference in acute hematoma expansion in patients with ICH (safety outcome) 

(Binomial regression analysis. Intention-to-treat analysis (all randomized patients with an 

intracerebral hemorrhage, ICH) Significance level of 5%) 

 

Secondary study endpoints (selected): 

• Difference in clinical outcome (mRS) at 3 months in acute ischemic stroke (ordinal 

logistic regression analysis. Significance level of 5%) 

• Difference in Early neurological improvement in AIS and ICH (ordinal logistic regression 

analysis. Significance level of 5%) 

• Difference in prehospital stroke score (PreSS) after 24 hours in subgroups: IV tPA/EVT 

treated AIS and ICH. (ordinal logistic regression analysis, significance level of 5%) 

• Major adverse cardiac and cerebral events (MACCE) and recurrent ischemic events at 3 

and 12 months in AIS patients (Cox regression analysis, significance level of 5%) 



• Three-month and one-year mortality (Two sample test of proportion (Chi-square test), 

significance level of 5%) 

• EVT-eligibility (MRI assessed) in RIC treated AIS patients with large vessel occlusion (LVO) 

(Binomial regression analysis. Significance level of 5%) 

 

 

Sample Size 

The sample size calculation is based on data from IV tPA-treated AIS patients from our 

institution using an estimated baseline and 24-hour PreSS (from NIHSS baseline and 24 

hour). The proportion of AIS patients with a significant reduction of neurological impairment 

during 24 hours (PreSS score reduction of ≥ 1 point) was 0.43. To detect a 7% absolute 

increase in neurological improvement in the RIC-treated AIS group at a power of 80% and a 

significance level of 5%, a sample size of at least 1,380 will be required. To account for non-

stroke diagnosis (estimated 24%), ICH (estimated 8%), TIA (estimated 8%), withdrawal and 

loss to follow-up (estimated 4%)8, we therefore plan to include 2,500 patients with a 

prehospital putative stroke. Lost to follow-up rate is estimated to be less 5%. There is no 

planned replacement of patients lost to follow-up.  

The primary endpoint analysis will be performed on the per-protocol population. 

               Interim analysis 

We will perform an interim analysis for evaluation of the actual event rate after inclusion of 

50% of the patients. If this shows a lower good outcome rate than expected, a new sample 

size calculation will be performed. Furthermore, the Data monitoring committee (DMC) will 

perform an independent safety analysis and will review the overall safety and efficacy 

according to the DMC charter (planned in the early phase of the trial, at 12 month and 

hereafter at least every 18. months) An additional safety interim analysis of mortality and 

hematoma expansion in ICH patients will be performed. Interim analysis are assessed using 

a level of significance of 1%. 

The trial can be stopped at interim analyses for both futility, efficacy, and safety reasons. 

Detailed description is found in the DMC charter. 

Missing data:  

Missing data with be handled using multiple imputation, in which missing cases are first 

filled in by several sets of plausible values to create multiple completed datasets and then 

the multiple sets of results are combined to yield a single inference. 

Deviations from the statistical plan: 

All deviations from the statistical plan will first be applied when approved by the regional 

ethics committee and the Danish Medicines Agency.  

Trial decision making and stopping rules 

A Data Monitoring Committee (DMC) will be appointed before trial start and include a 
signed DMC charter. The DMC will review the accumulated data during RESIST trial and 
provide advice on the conduct of the trial to the Steering Committee.  



 
The DMC should inform the Steering Committee  
if, in their view:  
 

1. the results are likely to provide convincing evidence that one trial arm is clearly 
indicated or contraindicated, and there is a reasonable expectation that this new 
evidence would materially influence patient management 

or  
 
2. it is beyond doubt that no clear outcome would be obtained (futility) 

 

It is not expected that RESIST trial will be stopped for reasons of efficacy or futility based on 

observed treatment differences. A predefined pooling of individual patient data (Remote 

Ischemic conditioning in Stroke Collaboration, RISC) is planned. To dispel scepticism, a 

robust demonstration of efficacy of this simple intervention is required. The primary reason 

to recommend stopping the trial will be for safety reasons. 

For Acute Ischemic Stroke and Intracerebral Hemorrhage: 

• For the primary endpoint the DMC will consider stopping if there is a robust reduction in 
prehospital stroke score (PreSS), for Acute Ischemic Stroke and Intracerebral Hemorrhage 
patients, during the first 24-hours in the sham (control) group compared to the intervention 
(RIC) group, achieving p<0.01. 

• A substantial number of patients experience serious adverse events (p<0.01) 

• For the primary endpoint the DMC will consider stopping if there is an increase in 
mortality or stroke recurrence for Acute Ischemic Stroke and Intracerebral Hemorrhage 
patients in the intervention (RIC) group compared to the control (sham) group, achieving 
p<0.01. 

• For the primary safety endpoint in ICH the DMC will consider stopping/modification if 
there is a clear evidence hematoma growth during the first 24-hour in the intervention 
group, achieving p<0.01 

 

 

The DMC will make recommendations, which could include: 

• No action needed, trial continues as planned  

• Early stopping due, for example, to clear benefit or harm of a treatment, futility, or 
external evidence  

• Stopping recruitment within a subgroup  

• Extending recruitment (based on actual control arm response rates being different to 
predicted other than on emerging differences) or extending follow-up  

• Stopping a single arm of a multi-arm trial  

• Approving and/or proposing protocol changes  
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