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How we would like future 
intervention trials in Germany 

to change? 
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What we wanted to do? 
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Main questions 

• Are CAS or CEA superior to a modern medical therapy (OMT) 

in the primary prevention of ischemic stroke in patients with 

a severe asymptomatic carotid stenosis? 

• Is CAS at least non-inferior to CEA in terms of safety and 

efficacy? 
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Design 

• Investigator-initiated, prospective, randomized, multicenter 

trial 

• Three arms:   

1. Optimal medical treatment (OMT) 

2. CEA + OMT 

3. CAS + OMT  

• Safety endpoint: any stroke and death within 30 days 

• Primary efficacy endpoint: any stroke or death between 

randomization and day 30 plus any ipsilateral ischemic stroke 

during 5 yrs  

• N=3.640 patients with a follow-up of five yrs. 
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• 32 centers 

• 406 patients 

• Possible explanations: 

– Stenosis has to be treatable with both modalities 

– Some „centers“ had only one interventional discipline 

– Preference of patients not considered 

– Randomization in a three-armed study design sometimes 
difficult to explain 

Study Status  
July 2013 

• ~100 centers 

• 3.640 patients 
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What we did? 



ACST2 Apr 2016 

OMT 

SPACE2-A (n=1.636) 

CEA+OMT 

Randomization (1:1) 

SPACE2-B (n=1.636) 

CAS+OMT OMT 

Randomization (1:1) 

Decision by treating physician (and patient) 

Protocol Modification 
Modified study scheme 

Reiff T et al., Int J Stroke (2014); 9: E12-3 
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22.10.2014: Decision of the DFG not to fund for new patients 
SC decided to stop inclusion of further patients 
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Safety results, primary endpoint 
November 2015 

Primary endpoint 
BMT 

(n=113) 
CEA 

(n=203) 
CAS 

(n=197) 

Death within 30 days 0 0 0 

Stroke within 30 days 0 4 5 

Total 0 4 (2.0%) 5 (2.5%) 
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What where the problems? 
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SPACE-2 problems 

• In principle, there should have been a sufficiently large 

patient population available for recruitment into SPACE-2 

• According to data from the Institute for Applied Quality 

Improvement and Research in Health Care (AQUA Institute) 

in 2014 in Germany 

– 15,390 patients with aCS underwent CEA 

– 3,063 asymptomatic patients underwent CAS 
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SPACE-2 problems 

• The top three centers recruited between 39 and 100 

patients 

• Even in these high volume SPACE-2 centers, only about 15% 

of potentially eligible patients were randomized into the trial  

• If the same level of recruitment (i.e. 15% of all potential 

patients) had been matched in any participating centers, 

there would have been no need to terminate the study 

prematurely 
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SPACE-2 problems 
Why could patients not be recruited? 

• Many potential study patients with an aCS had been 

admitted directly to surgical or interventional radiology 

departments with a plan to undergo CEA or CAS 

• Investigators have confirmed that it was difficult to convince 

these patients (who had already been prepared to undergo 

an intervention) to agree to participate within a RCT, which 

will now include a chance of being randomized to BMT ‘only’ 

• This could be confusing and occasionally contrary to advice 

given at the time of referral and could be understood as 

critic of the referring physician’s clinical knowledge 
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SPACE-2 problems 
Why could patients not be recruited? 

• There were important financial factors that compromised 

recruitment into the trial 

• According to the German reimbursement system, CEA and 

CAS in patients with aCS already attract a reimbursement 

payment of approximately 6,000 Euros 

• Accordingly, in the current economic climate, recruitment 

into RCTs can be very challenging 

• Any type of hospital are still expected to maintain annual 

performance and financial targets 

• Patients who were randomized to BMT would no longer be 

included in the performance statistics of any surgery or 

interventional department 
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What should be different in the 
future? 
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SPACE-2 lessons to learn 

• Protocol easy to understand and to follow from the 

beginning of a study 

• Public and scientific ‘pressure’ to randomize patients instead 

treatment outside a RCT 

• Consecutive, obligatory register to collect out-of-RCT pats. 

– To increase external validity and generalizability 

• No financial benefit from treating patients outside the trial 

– Requires enough money to run such a trial 

• Closely collaborating (international) network to answer 

those questions, not considering centers known as low-

recruiters from other trials 
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Thank You very much for Your attention 


