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eAppendix. CHOICE Trial Clinical End Point Definitions 

All definitions of adverse events were adopted from the first Valve Academic Research Consortium 
recommendations 20 as follows: 
 
Cardiovascular mortality: 
Any of the following criteria:  

• Any death due to proximate cardiac cause (e.g., myocardial infarction, cardiac tamponade, 
worsening heart failure). 

• Unwitnessed death and death of unknown cause.  
• All procedure-related deaths, including those related to a complication of the procedure or 

treatment for a complication of the procedure. 
•  Death caused by non-coronary vascular conditions such as cerebrovascular disease, pulmonary 

embolism, ruptured aortic aneurysm, dissecting aneurysm, or other vascular disease. 
 
Stroke: 
Stroke diagnostic criteria  

• Rapid onset of a focal or global neurological deficit with at least one of the following: 

- change in level of consciousness, hemiplegia, hemiparesis, numbness or sensory loss affecting 
one side of the body, dysphasia or aphasia, hemianopia, amaurosis fugax, or other 
neurological signs or symptoms consistent with stroke. 

• Duration of a focal or global neurological deficit ≥24 h; OR <24 h, if therapeutic intervention(s) 
were performed (e.g. thrombolytic therapy or intracranial angioplasty); OR available 
neuroimaging documents a new hemorrhage or infarct; OR the neurological deficit results in death  

• No other readily identifiable non-stroke cause for the clinical presentation (e.g., brain tumor, 
trauma, infection, hypoglycemia, peripheral lesion, pharmacological influences) 

• Confirmation of the diagnosis by at least one of the following:  

- Neurology or neurosurgical specialist  

- Neuroimaging procedure (MR or CT scan or cerebral angiography)  

- Lumbar puncture (i.e., spinal fluid analysis diagnostic of intracranial hemorrhage) 
Stroke definitions  
Transient ischemic attack:  

• New focal neurological deficit with rapid symptom resolution (usually 1 to 2 h), always within 24 
h  

• Neuroimaging without tissue injury  
Stroke: (diagnosis as above, preferably with positive neuroimaging study) 

• Minor—Modified Rankin score <2 at 30 and 90 days 
• Major—Modified Rankin score ≥2 at 30 and 90 days 
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Myocardial infarction (MI): 
Peri-procedural MI (≤72 h after the index procedure)  

• New ischemic symptoms (e.g., chest pain or shortness of breath), or new ischemic signs (e.g. 
ventricular arrhythmias, new or worsening heart failure, new ST-segment changes, hemodynamic 
instability, or imaging evidence of new loss of viable myocardium or new wall motion 
abnormality), AND  

• Elevated cardiac biomarkers (preferably CK-MB) within 72 h after the index procedure, consisting 
of two or more post-procedure samples that are >0.6 to 8 h apart with a 20% increase in the 
second sample and a peak value exceeding 10× the 99th percentile URL, or a peak value 
exceeding 5× the 99th percentile URL with new pathological Q waves in at least 2 contiguous 
leads. 

Spontaneous MI (>72 h after the index procedure)  
Any one of the following criteria:  

• Detection of rise and/or fall of cardiac biomarkers (preferably troponin) with at least one value 
above the 99th percentile URL, together with evidence of myocardial ischemia with at least one of 
the following:  

• ECG changes indicative of new ischemia [new ST-T changes or new LBBB]  
• New pathological Q waves in at least two contiguous leads  
• Imaging evidence of new loss of viable myocardium or new wall motion abnormality  
• Sudden, unexpected cardiac death, involving cardiac arrest, often with symptoms suggestive of 

myocardial ischemia, and accompanied by presumably new ST-segment elevation, or new LBBB, 
and/or evidence of fresh thrombus by coronary angiography and/ or at autopsy, but death 
occurring before blood samples could be obtained, or at a time before the appearance of cardiac 
biomarkers in the blood.  

• Pathological findings of an acute myocardial infarction. 
 
Vascular complications: 
Major vascular complications  

• Any thoracic aortic dissection  
• Access site or access-related vascular injury (dissection, stenosis, perforation, rupture, arterio-

venous fistula, pseudoaneurysm, hematoma, irreversible nerve injury, or compartment syndrome) 
leading to either death, need for significant blood transfusions (≥4 U), unplanned percutaneous or 
surgical intervention, or irreversible end-organ damage (e.g., hypogastric artery occlusion causing 
visceral ischemia or spinal artery injury causing neurological impairment) 

• Distal embolization (noncerebral) from a vascular source requiring surgery or resulting in 
amputation or irreversible end-organ damage 

Minor vascular complications  
• Access site or access-related vascular injury (dissection, stenosis, perforation, rupture, 

arteriovenous fistula or pseudoaneuysms requiring compression or thrombin injection therapy, or 
hematomas requiring transfusion of ≥2 but < 4 U) not requiring unplanned percutaneous or 
surgical intervention and not resulting in irreversible end-organ damage  

• Distal embolization treated with embolectomy and/or thrombectomy and not resulting in 
amputation or irreversible end-organ damage  

• Failure of percutaneous access site closure resulting in interventional (e.g., stent-graft) or surgical 
correction and not associated with death, need for significant blood transfusions (≥4 U), or 
irreversible end-organ damage 
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Bleeding 
Life-threatening or disabling bleeding  

• Fatal bleeding OR  
• Bleeding in a critical area or organ, such as intracranial, intraspinal, intraocular, or pericardial 

necessitating pericardiocentesis, or intramuscular with compartment syndrome OR  
• Bleeding causing hypovolemic shock or severe hypotension requiring vasopressors or surgery OR  
• Overt source of bleeding with drop in hemoglobin of ≥5 g/dl or whole blood or packed red blood 

cells (RBCs) transfusion ≥4 Units 
Major bleeding  

• Overt bleeding either associated with a drop in the hemoglobin level of at least 3.0 g/dl or 
requiring transfusion of two or three units of whole blood/RBC AND  

• Does not meet criteria of life-threatening or disabling bleeding 
Minor bleeding  

• Any bleeding worthy of clinical mention (e.g., access site hematoma) that does not qualify as life-
threatening, disabling or major 

 
Acute kidney injury (modified rifle classification): 
Change in serum creatinine (up to 72 h) compared with baseline 

• Stage 1: Increase in serum creatinine to 150% to 200% (1.5 to 2.0 × increase compared with 
baseline) or increase of ≥0.3 mg/dl (≥26.4 mmol/l) 

• Stage 2: Increase in serum creatinine to 200% to 300% (2.0 to 3.0 × increase compared with 
baseline) or increase between >0.3 mg/dl (>26.4 mmol/l) and <4.0 mg/dl (<354 mmol/l) 

• Stage 3: Increase in serum creatinine to ≥300% (>3 × increase compared with baseline) or serum 
creatinine of ≥4.0 mg/dl (≥354 mmol/l) with an acute increase of at least 0.5 mg/dl (44 mmol/l). 
(Patients receiving renal replacement therapy are considered to meet Stage 3 criteria irrespective 
of other criteria.) 
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eTable 1: Causes of Device Failure 

Values are no./total no. (%) 

Self-
Expandable 

Valve (n=120) 

Balloon-Expandable 
Valve  (n=121) 

Unsuccessful vascular access, delivery and 
deployment of the device and retrieval of the 
delivery system 

0/120 (0) 0/121 (0) 

Incorrect position of the device in the proper 
anatomical location 7/120 (5.8) 1/121 (0.8) 

Inadequate performance of the prosthetic heart 
valve 

- Aortic valve area < 1.2 cm2 or mean aortic 
valve gradient > 20 mmHg 0/120 (0) 0/121 (0) 

- Moderate or severe prosthetic valve 
regurgitation 22/120 (18.3) 5/121 (4.1) 

Implantation of more than one valve 7/120 (5.8) 1/121 (0.8) 
Total (hierarchical) 27/120 (22.5) 5/121 (4.1) 
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eTable 2: Echocardiographic Follow-up at 30 Days 

Self-Expandable 
Valve 

Balloon-
ExpandableValve 

p-value* 

Number of patients 63 76 
Effective orifice area (cm2) 2.1±0.6 1.9±0.5 0.13 
Number of patients 63 76 
Indexed effective orifice area (cm2/m2) 1.1±0.3 1.0±0.3 0.04 
Number of patients 78 90 
Mean gradient (mmHg) 6.6±3.0 8.9±3.4 <0.001 
Number of patients 83 96 
Transvalvular aortic regurgitation1 – no (%) 0.77 
none/trace 81 (97.6) 93 (96.9) 
mild 2 (2.4) 3 (3.1) 
moderate 0 (0) 0 (0) 
severe 0 (0) 0 (0) 
Number of patients 83 96 
Paravalvular aortic regurgitation2 – no (%) 0.03 
none/trace 34 (41.0) 52 (54.2) 
mild 43 (51.8) 44 (45.8) 
moderate 6 (7.2) 0 (0) 
severe 0 (0) 0 (0) 
Number of patients 83 96 
Total aortic regurgitation – no (%) 0.04 
none/trace 34 (41.0) 51 (53.1) 
mild 41 (49.4) 43 (44.8) 
moderate 8 (9.6) 2 (2.1) 
severe 0 (0) 0 (0) 

Plus-minus values are means ± SD. 
*p-values for self-expandable Medtronic CoreValve vs. balloon-expandable Edwards Sapien XT.
1  Transvalvular aortic regurgitation was graded by transthoracic echocardiography using colour Doppler (mainly jet width 
and vena contracta), and was classified as absent/trace, mild, moderate or severe. 
2  Paravalvular aortic regurgitation was semi-quantitatively assessed using transthoracic echocardiography. Grading was 
performed by estimating the proportion of the circumference of the valved stent occupied by the jet: <10% was graded as 
mild, 10-20% as moderate, and >20% as severe regurgitation 20,21. 
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eFigure 1. Total and Paravalvular Atrial Regurgitation 

eFigure 1: Proportion of patients with paravalvular (A) and total AR (B) on transthoracic echocardiography at hospital 
discharge and 30 days after TAVR for the self-expandable MCV and balloon-expandable ESV groups. Study groups were 
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statistically compared using the Mann-Whitney test.  
AR=aortic regurgitation, ESV=Edwards Sapien XT valve, MCV=Medtronic CoreValve, TAVR=transcatheter aortic valve 
replacement 
 
 
STUDY ORGANISATION 
 
Steering Committee: Gert Richardt (chair), Heart Center, Segeberger Kliniken, Bad Segeberg, Germany; 
Mohamed Abdel-Wahab (principal investigator), Heart Center, Segeberger Kliniken, Bad Segeberg, 
Germany. Clinical Endpoints Committee: Mohamed Abdel-Wahab, Heart Center, Segeberger Kliniken, 
Bad Segeberg, Germany; Hans-Wilko Beurich, Praxisklinik Norderstedt, Norderstedt, Germany. Data 
Management: Zentrum für Klinische Studien, Bad Segeberg, Germany: Ralph Toelg. Data Safety and 
Monitoring Board: Ernst-Günter Kraatz (chair), Department of Cardiac Surgery, Segeberger Kliniken, 
Bad Segeberg, Germany. Angiographic core lab: Intracoronary Stenting and Antithrombosis Research 
[ISAR] center, Munich, Germany: Adnan Kastrati. Statistical core lab: D. R. Robinson, Senior lecturer of 
statistics, University of Sussex, Brighton, England. 
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Ralph Toelg, Mohamed El-Mawardy, Dirk Zachow, Bettina Schwarz, Ken Gordian, Volker Geist, 
Constanze Merten: n= 168 patients; Munich University Clinic, Ludwig-Maximilian University, Munich, 
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n=24 patients; University Heart Center Freiburg-Bad Krozingen, Bad Krozingen, Germany: Franz-
Josef Neumann, Thomas Comberg, Heinz Joachim Büttner: n=13 patients; University Hospital Schleswig-
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