
 
 
 
 
 
 
Clinical Study Synopsis 
 
This Clinical Study Synopsis is provided for patients and healthcare professionals to 
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drug. The results from a single study may not reflect the overall results for a drug. 
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Clinical Trial Results Synopsis 

 

Date of report 30 JAN 2014 

Study title: Multicenter, open-label study to evaluate the safety and efficacy (by 

blinded reading) of Gadobutrol-enhanced magnetic resonance 

angiography (MRA) after a single injection of 0.1 mmol/kg of 

Gadobutrol in subjects with known or suspected renal artery disease. 

Sponsor’s study 

number 
91759 

NCT number National Clinical Trial number: NCT 01344460 

EudraCT number: 2010-023002-13 

Sponsor Bayer Pharmaceuticals Inc. 

Clinical phase: III 

Study objectives: The primary objective of this study was to evaluate the efficacy of 

gadobutrol-enhanced magnetic resonance angiography (MRA) over 

two dimensional-Time of Flight (2D-ToF) MRA in subjects with 

known or suspected renal artery disease, as verified by:  

 Superiority for structural delineation, 

 Non-inferiority for the detection of clinically significant 

vascular disease,   

 Non-inferiority for the exclusion of clinically significant 

vascular disease, 

 Minimum performance for gadobutrol detection of clinically 

significant vascular disease, and 

 Minimum performance for gadobutrol exclusion of clinically 

significant vascular disease;  

using computed tomographic angiography (CTA) as the standard of 

reference (SoR) excluding the first objective, structural delineation. 

A further objective of this study was to confirm the safety profile of 

gadobutrol for this indication. 

Test drug (INN): Gadobutrol (Gadavist/Gadovist, BAY no. 86-4875) 

Name of active 

ingredient: 

Gadobutrol, 1.0 molar 

Dose: 0.1 mmol/kg body weight (BW)  

Route of 

administration: 

Single intravenous (I.V.) bolus injection 

  

Duration of treatment: Single dose 

Reference drug: Not applicable 



 

 
  
 

Indication: Gadobutrol injection is indicated for MRA of adults with known or 

suspected vascular disease for visualization and diagnosis of 

clinically significant disease involving the renal arteries. 

Diagnosis and main 

criteria for inclusion: 
Male or female subjects, age  18 years with known or suspected 

renal artery disease based on any of the following: 

 referred for evaluation of the renal arteries for clinically 

significant stenosis 

 follow-up for a metallic stent in a renal artery 

 prior imaging study (CTA) showing ≥ 50% renal artery 

stenosis (within 60 days prior to consent) 

Study design: This was a multicenter, open-label study to evaluate the safety and 

efficacy of Gadobutrol-enhanced MRA of the renal arteries using a 

power injector.  The evaluations involved blinded reading of all 

images. 

Methodology: During the course of the study, two sets of magnetic resonance (MR) 

images were obtained from each subject: non-contrast axial (2D-

ToF) sequence MRA before the administration of gadobutrol and 

contrast-enhanced MRA after the injection of gadobutrol.  All MRA 

images (non-contrast and gadobutrol-enhanced) were evaluated by 

the clinical investigators and by 3 independent blinded readers.   

Safety was assessed using data from physical exam, vital signs, 

laboratory values, and monitoring of adverse events (AEs) between 

the execution of the informed consent (IC) and follow-up 

approximately 72 hours after study drug administration or until the 

CTA, if performed after the MRA as part of the study). 

Type of control: Non-contrast MRA (performed immediately prior to the gadobutrol-

enhanced MRA). 

Standard of 

reference: 

The diagnostic performance of gadobutrol was assessed by 

establishing the clinically significant vascular disease (50 to 99% 

stenosis, excluding occlusions) for each arterial segment as an 

independent SoR based on a blinded read of a CTA by 3 

independent blinded readers who were independent of the MRA 

blinded readers and the clinical investigators. 

Investigators: Number of study centers:  55 active study centers in 13 countries 

Study centers: 3 sites in Argentina, 2 sites in Austria, 4 sites in Brazil, 4 sites in 

Switzerland, 4 sites in Colombia, 3 sites in the Czech Republic, 5 

sites in Germany, 4 sites in France, 5 sites in South Korea, 3 sites in 

Poland, 4 Sites in Turkey, 2 sites in Taiwan, and 12 sites in the 

United States. 

Publication based on 

the study: 

Not applicable 

Study period: First subject, first visit:  16 MAY 2011 

 Last subject, last visit: 06 JUL 2012 



 

 
  
 

Early termination No 

Number of subjects 

per treatment group: 

Planned: 336; Enrolled: 317;   

Analyzed: 315 Subjects who received drug (safety analysis set) 

Criteria for 

evaluation 

Efficacy: 

The primary efficacy evaluation was based on three variables which 

were calculated for both gadobutrol-enhanced MRA and non-

contrast MRA: Assessability, Sensitivity and Specificity. 

These were used to evaluate five co-primary endpoints: 

 Superior structural delineation with gadobutrol-enhanced 

MRA compared to non-contrast MRA based on the number 

of assessable vascular segments with 6 possible vascular 

segments per subject (3 segments in the right renal artery and 

3 segments in the left renal artery) and up to 9 segments in 

subjects with renal transplant (4 subjects).  

 Non-inferior detection of clinically significant disease based 

on the sensitivity for clinically significant disease [50 to 99% 

stenosis] on a segmental basis 

 Non-inferior exclusion of clinically significant disease based 

on the specificity for clinically significant disease [50 to 99% 

stenosis] on a segmental basis 

 The two minimum gadobutrol performance criteria based on 

the sensitivity for clinically significant disease > 50% 

(chance) and based on the specificity for clinically 

significant disease > 50% (chance). 

The secondary efficacy evaluations included the following: 

 Length of the right and left renal arteries 

 Narrowest diameter of a segment 

 Location of stenoses in the proximal segments: Proximal 

segment divided into ≤ 5 mm from the aorta or ≥ 5 mm from 

the aorta (or iliac artery in the case of a transplant kidney) 

 Artifacts by type (segmental) 

 Accessory (duplicate) renal arteries 

 Aneurysmal dilatation (segmental) 

 Diagnosis (subject):  FMD vs. arteriosclerosis 

 Diagnostic confidence (segmental) 

 Additional imaging studies recommended (subject)  

Safety: The safety of the subjects was assessed using data from vital signs, 

physical checks, laboratory values, and monitoring of adverse events 

(AEs).  Safety was assessed from the time the consent was signed 

until the 72 ( 6) hour follow-up after the study MRA, and 

continued until the end of the study (either at the 72 hour follow-up 

or the CTA, if performed after the MRA). 

Other: Not applicable to this study. 



 

 
  
 

Statistical methods: The primary analysis included point estimation and statistical 

comparisons (hypothesis testing) of the arterial segment 

assessability, and the segment sensitivity and specificity for 

gadobutrol-enhanced versus non-contrast MRA in the detection of 

clinically significant disease (50 to 99% stenosis).  The two-sided 

95% confidence intervals (CIs) for the differences between 

gadobutrol-enhanced and unenhanced MRA in assessability, and the 

one-sided 95% CIs for the differences in sensitivity, and specificity 

were used to assess superiority for assessability, and non-inferiority 

for specificity and sensitivity (using a 7.5% non-inferiority margin).   

If the lower limit of the one-sided 95% CI (for gadobutrol-enhanced 

MRA minus unenhanced MRA) was > -7.5%, then non-inferiority 

was demonstrated.  If the lower limit of the CI was > 0, then 

superiority was demonstrated. 

Minimum gadobutrol performance was assessed by requiring the 

lower limit of the one-sided 95% CI for both the sensitivity and 

specificity for gadobutrol-enhanced MRA to be  50%. 

For all five co-primary variables, the majority reader assessment of 

the complete analysis set was considered the primary assessment. 

The majority reader was defined as the outcome determined by at 

least two of the three blinded readers. 

Premature Study 

Suspension/Terminati

on 

Not applicable 

Substantial protocol 

changes 

Local protocol amendment applicable to German study centers. 

 Clarification on the inclusion of subjects in Germany to only 

those who either had a prior computed tomographic 

angiography (CTA) or were referred by the physician to have 

a CTA. In Germany, only subjects who had undergone a 

CTA within 60 days prior to consent or subjects who 

clinically required a CTA which was ordered by the referring 

physician as part of the standard clinical routine were 

included.to meet the local guidelines and obtain a separate 

approval from the local German Radiation Protection 

Authority.  

 The German regulatory authority (BfArM) requested 

excluding subjects with hypokalaemia and medications that 

prolonged repolarization like Class III anti-arrhythmics. This 

was addressed by advising the investigators to adhere to the 

local package insert which included the respective warnings. 

Study subjects 

The study enrolled 317 subjects at 55 study centers in 13 countries, of which a total of 

315 subjects received approximately 0.1 mmol/kg (0.1 mL/kg) gadobutrol as a single bolus 



 

 
  
 

injection.  The mean age of the subjects in the study was 54.9 years (range: 18-88).  The 

majority of subjects in the study were White (68.3%) and there were 170 (54.0%) males and 

145 (46.0%) females.        

All subjects who were administered study drug were included in the safety analysis set 

(315 subjects).  The efficacy analysis sets included the full analysis set (292 subjects) and the 

per-protocol set (265 subjects). A total of 235 subjects had protocol deviations categorized as 

major or minor. 

Almost all subjects (314 / 315) in the study had at least one medical history finding.  The 

most frequent risk factor in this study was hypertension, recorded in the medical history of 

300 subjects (95.2%).  

Efficacy evaluation 

The primary efficacy evaluations were based on the five co-primary endpoints: assessability, 

non-inferior sensitivity and specificity, and minimum performance sensitivity and specificity. 

The endpoint of assessability is achieved, since the majority reader assessment of gadobutrol-

enhanced MRA demonstrated a statistically significantly higher assessability rate than 

unenhanced MRA, 95.9% vs 77.6%, P < 0.0001.    

For sensitivity and specificity, two sets of hypotheses were tested:   

For the first set, comparisons of gadobutrol-enhanced MRA vs unenhanced MRA were 

performed, to determine if gadobutrol-enhanced MRA was non-inferior to unenhanced MRA, 

using a pre-specified non-inferiority margin of -7.5%.  For the non-inferiority test of 

sensitivity, gadobutrol-enhanced MRA had a sensitivity of 53.4%, and unenhanced MRA had 

a sensitivity of 46.6%. The lower limit of the one-sided 95% CI for this difference was -2.2%.  

Since this value was greater than -7.5%, non-inferiority was demonstrated.  For the non-

inferiority test of specificity, gadobutrol-enhanced MRA had a specificity of 94.8%, and 

unenhanced MRA had a specificity of 85.7%.  The lower limit of the one-sided 95% CI for 

this difference was 7.0%.  Since this value was greater than -7.5%, non-inferiority was 

demonstrated.  A statistical superiority of gadobutrol-enhanced MRA was concluded since the 

lower limit was greater than 0.  

For the second set of hypotheses, the sensitivity and specificity values for gadobutrol-

enhanced MRA were also compared to the value of 50%.  In these analyses, segments 

considered unassessable, and therefore unavailable for calculations of sensitivity and 

specificity were excluded. For this objective, the sensitivity for gadobutrol-enhanced MRA 

was 54.6%.  The lower limit of the one-sided 95% CI for this value was 46.2%.  Therefore, 

although the point estimate for sensitivity did exceed the pre-specified value of 50%, the 

lower limit of the CI did not.  Thus, formally this objective was not met.  The specificity for 

gadobutrol-enhanced MRA for this primary objective was 95.9%.  The objective of 

demonstrating greater than 50% specificity was achieved since the lower limit of the one-

sided 95% CI for this value was 94.9%. 



 

 
  
 

Results for the five co-primary endpoints for the per protocol set were similar to the results 

from the full analysis set. 

The objectives for all five co-primary endpoints were achieved for the clinical investigators.  

Statistical superiority of gadobutrol-enhanced MRA vs unenhanced MRA was demonstrated 

for assessability, sensitivity, and specificity.  For assessability, the rates were 94.4% for 

gadobutrol-enhanced MRA vs. 68.9% for unenhanced MRA (P < 0.0001).  The sensitivity 

values for the clinical investigators were 69.3% for gadobutrol-enhanced MRA and 50.0% for 

unenhanced MRA, and the lower limit of the one-sided 95% CI was 11.7%.  Since this value 

was greater than 0, statistical superiority of gadobutrol-enhanced MRA can be concluded.  

The specificity values for the clinical investigators were 96.5% for gadobutrol-enhanced 

MRA and 83.5% for unenhanced MRA, and the lower limit of the one-sided 95% CI was 

11.0%.  Since this value was greater than 0, statistical superiority of gadobutrol-enhanced 

MRA can be concluded. 

The sensitivity and specificity values for gadobutrol-enhanced MRA for the comparison to the 

value of 50% were very similar to the values for the non-inferiority comparisons, 71.3% for 

sensitivity and 98.4% for specificity.  The lower limits of the one-sided 95% CIs were 64.7% 

for sensitivity and 97.8% for specificity.  Therefore, the objectives of demonstrating greater 

than 50% sensitivity and specificity were achieved. 

Inter-reader variability measures show a complete reader agreement for 84.8% of the 

segments (all 3 blinded readers either matched or did not match the standard of reference), 

and the overall kappa value of 0.51 is suggestive of a moderate level of agreement.  Intra-

reader agreement measured for about 5% of subjects had a kappa value of 0.59, again 

demonstrating a moderate level of agreement by the individual reader. 

Evaluations of the secondary efficacy variables by the blinded readers and/or the investigator 

include measurements of the renal artery length (right and left), location of stenosis, normal 

and narrowest vessel diameter, the presence of artifacts in MRA images, diagnostic 

differentiation of disease (arteriosclerotic disease, fibromuscular dysplasia or aneurysmal 

dilatation), diagnostic confidence, and additional recommended imaging studies. 

An additional measure of structural delineation was the length of the renal arteries. The mean 

lengths as measured by the 3 blinded readers in the gadobutrol-enhanced images were 3 mm 

longer than the mean lengths in the unenhanced images (gadobutrol enhanced: right artery 

46 mm and left artery 35 mm; unenhanced right 43 mm and left 32 mm; CTA right 48 and left 

37 mm), so 6% more of  the vessel length was seen on the right and 8% more on the left.   

Analysis of the reader measurements for the stenosis and the normal vessel diameters was 

also performed as a secondary endpoint.  Measurement of the diameter directly relates to the 

percent stenosis and does not introduce an artificial “cut-off” for disease, as is the basis for 

calculating sensitivity.  For the clinical investigator read, the mean diameter was 4.93 mm at 

the normal vessel point and 2.67 mm at the narrowest point for gadobutrol-enhanced and 4.56 

mm (median = 4.60 mm) for the normal point and 2.53 mm (median = 2.50 mm) at the 

narrowest point for unenhanced.  The vessel diameter measurements for the three blinded 

readers were similar to those of the clinical investigator. 



 

 
  
 

The mean diameters at the normal point for CTA readers 4, 5, and 6, were 4.95 mm, 5.92 mm 

and 4.67 mm, respectively.  The corresponding mean diameters for the three MRA readers 

were 4.84 mm, 4.63 mm and 4.87 mm, respectively, for the unenhanced, and 5.19 mm, 5.08 

mm and 5.17 mm for the gadobutrol-enhanced images.  The mean diameter was 5.13 mm for 

the clinical investigators CTA images; the corresponding means for the clinical investigator 

MRA images were 4.56 mm for unenhanced and 4.93 mm for gadobutrol-enhanced images. 

The mean diameters at the narrow point for CTA readers 4, 5, and 6, were 2.81 mm, 2.52 mm 

and 2.14 mm, respectively.  The corresponding mean diameters for the three MRA readers 

were 2.17 mm, 2.14 mm, and 2.30 mm, respectively, for the unenhanced images, and 2.61 

mm, 2.53 mm, and 2.75 mm for the gadobutrol-enhanced images.  The mean diameter was 

2.80 mm for the clinical investigators CTA images; the corresponding means for the clinical 

investigator MRA images were 2.53 mm for unenhanced images and 2.67 mm for gadobutrol-

enhanced images. 

The location of stenosis ≥ 50% (within and beyond 5 mm from the aorta) for the MRA readers 

was also assessed.  The percentage of stenosis locations, recorded as beyond 5 mm from the 

aorta were 71.7%, 45.7% and 65.3% for the CTA readers 4, 5, and 6, respectively.  For the 

MRA readers, the percentage of locations recorded as beyond 5 mm from the aorta were 

77.1%, 28.2%, and 78.2% for unenhanced images for readers 1, 2, and 3, respectively, and 

73.6%, 26.5%, and 74.7% for the gadobutrol-enhanced images.  The recorded percentage of 

locations beyond 5 mm of the aorta for MRA readers 1 and 3 was similar and within the range 

of the three CTA readers, while the MRA reader 2 recorded a lower percentage of locations 

beyond 5 mm of the aorta than the other 5 readers.   

The frequency of artifacts was much more pronounced in unenhanced MRA images.  The 

blinded readers observed artifacts in the unenhanced MRA images of 94.5% (reader 1), 95.9% 

(reader 2), and 99.3% (reader 3) subjects.  With gadobutrol-enhancement, the 3 blinded 

readers found artifacts in 28.4% (reader 1), 37.7% (reader 2) and 45.9% (reader 3) subjects.   

Accessory renal arteries were more frequently identified in gadobutrol-enhanced MRA 

images in comparison to the unenhanced MRA images.  Each subject was also evaluated for 

the diagnosis of either arteriosclerotic disease, fibromuscular dysplasia, or neither.  The 

diagnostic differentiation of disease by the 3 blinded readers could be determined much more 

frequently with gadobutrol-enhanced MRA images vs. unenhanced MRA images.  Overall, 

the diagnosis of fibromuscular dysplasia with unenhanced MRA seemed difficult for almost 

all readers but was markedly improved with gadobutrol-enhancement. 

The diagnostic confidence was measured on a 4-point scale, 4 being “very confident” and 1 

being “not confident” at all (or not assessable).  Two of the 3 readers assigned a mean 

diagnostic confidence value of  3.5 and one reader assigned 3.0, showing good confidence 

level in their diagnosis with gadobutrol-enhanced MRA images and all 3 readers assigned a 

mean diagnostic confidence value in the range of 1.9 to 2.2 demonstrating little confidence 

with unenhanced MRA images. 

A significant reduction was observed in the number of additional diagnostic imaging studies 

recommended by the blinded readers and the investigators when gadobutrol-enhanced MRA 



 

 
  
 

images were used in comparison to the unenhanced images.  Similar to the blinded readers, 

the investigator recommended additional imaging studies for 43.5% subjects using 

unenhanced images and 18.8% subjects using gadobutrol-enhanced images.  The highest 

number of recommendations by blinded reader 2 and the investigators was for contrast-

enhanced MRA and for blinded readers 1 and 3 was for CTA, when reviewing unenhanced 

MRA images.    

Safety evaluation   

Of the total 315 subjects in the safety population, 64 (20.3%) subjects reported at least one or 

more AE.  By system organ class (SOC), the highest number of AEs were in the nervous 

system disorders (6.3%), followed by the gastrointestinal disorders (4.4%), general disorders 

and administration site conditions (3.2%), musculoskeletal and connective tissue disorders 

(2.5%), investigations / skin and subcutaneous tissue disorders (1.9% each), hepatobiliary 

disorders (1.6%), and in the neoplasm benign, malignant and unspecified (including cysts and 

polyps) / vascular disorders SOC (1.3% each).  The neoplasms were listed as AEs since they 

were not reported in the patient history but were unexpected findings on the imaging but were 

not related to gadobutrol exposure. 

The most common AEs (≥ 1.0%) by primary SOC and preferred term (PT) were nausea in 8 

(2.5%) subjects in the gastrointestinal disorders SOC, dizziness in 6 (1.9%) subjects and 

headache in 10 (3.2%) subjects in the nervous system disorders SOC, and urticaria in 4 

(1.3%) subjects.   

Study drug-related AEs were reported by the investigator in 21 (6.7%) subjects while 

procedure related (injection procedures) AEs were reported in 5.7% (18 of 315) subjects.  The 

most common reported study drug related AE by PT was nausea in 7 (2.2%) subjects in the 

gastrointestinal disorders SOC, followed by rash and urticaria in 3 (1.0%) subjects each in the 

skin and subcutaneous tissue disorders SOC.  The frequency of occurrence of the remaining 

study drug related AEs was only 0.3% (1 subject each).    

The majority of AEs were of mild intensity (17.1%) while only 2.2 % AEs were considered 

moderate and 1.0% (3 AEs) of severe intensity.  The severe AEs were: eye tired and eyes 

stinging, considered to be related to the study drug; shoulder pain, considered to be 

procedure-related and hypertension, each in one subject.  

There were no deaths, SAEs or any discontinuations during the study.  Adverse events prior 

to administration of study drug were in a total of 12 (3.8%) subjects.    

Subgroup analysis showed that the older age groups (ie, 45 to 64 and  ≥ 65 yrs) reported less 

frequent AEs in comparison to the age group < 45 yr.  In the < 45 yrs age group, the most 

common AE was in the nervous system disorders SOC (for headache and dizziness) and the 

gastrointestinal disorders SOC (nausea).  Overall, the frequency of AEs was slightly higher in 

the female (22.8%) subject population when compared with males (18.2%).  The two most 

common AEs were nausea in the gastrointestinal disorders SOC and headache in the nervous 



 

 
  
 

system disorders SOC.  In terms of ethnicity, the frequency and type of most common AEs in 

hispanic and non-hispanic subjects was about the same in either subject groups.   

Laboratory abnormalities were mostly associated with creatinine, phosphate, potassium, 

estimated glomerular filtration rate (eGFR), and blood urea nitrogen (BUN), parameters 

known to be have abnormal values in subjects suspected of renal disease but no trends or 

significant changes were noted.  There was no change that can be considered of clinical 

significance in any of the vital sign evaluations (heart rate, respiration rate, body temperature 

and SBP/DBP). 

Overall conclusions  

Overall, data from this study demonstrated that the use of gadobutrol-enhanced MRA 

improved visualization and increased the ability to diagnose stenosis in subjects suspected of 

renal artery disease in comparison to the traditional 2D-ToF (unenhanced) MRA as a result of 

much more accurate measurement of the stenosis and vessel diameters, thus, potentially 

improving clinical care and reducing significant costs resulting from additional diagnostic 

imaging referrals. 
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Product Identification Information 
 

Product Type 

 

Drug 

US Brand/Trade Name(s) 

 

Gadavist 

Brand/Trade Name(s) ex-US 

 

Gadovist 

Generic Name 

 

Gadobutrol 

Main Product Company Code 

 

BAY86-4875 

Other Company Code(s) 

 

ZK 135079 

Chemical Description 

 

10–[(1SR,2RS)–2,3–dihydroxy–1–hydroxymethylpropyl]–
1,4,7,10–tetraazacyclododecane–1,4,7–triacetic acid, 
gadolinium complex 

Other Product Aliases 

 

 

 
 
 
Date of last Update/Change:  28 May 2013 
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Investigational Site List 
 

 

 

Marketing Authorization Holder in Germany  

Name Bayer Vital GmbH 

Postal Address D-51368 Leverkusen 

Sponsor in Germany (if applicable)   

Legal Entity Name 

 
Bayer Pharma AG 

Postal Address D-51368 Leverkusen 

List of Investigational Sites   

No 
Investigator 
Name 

Facility Name Street 
ZIP 
Code 

City Country 

1 Dr. C H Bruno 
Diagnóstico por 
Imágenes Adrogué  

Bynon 1433 
B1846DW
A  

Adrogué  Argentina  

2 Dr. S E Rossi 
Centro de 
Diagnóstico Dr. 
Enrique Rossi  

Arenales 2777 
C1425BE
E  

Buenos 
Aires  

Argentina  

3 Dr. C Bonini 
Diagnóstico Médico 
Oroño  

Bv. Oroño 1515 
S2000DT
C  

Rosario  Argentina  

4 Dr. J Lammer 

Allgemeines 
Krankenhaus der 
Stadt Wien 
Universitätskliniken  

Medizinische Universität 
Wien 
Universitätsklinik für 
Radiodiagnostik 
Abteilung für 
Kardiovaskuläre und 
Interventionelle 
Radiologie 

1090  Wien  Austria  

5 
Dr. R 
Esterhammer 

Universitätsklinikum 
Innsbruck  

Univ.-Klinik f. 
Radiodiagnostik 
Anichstraße 35 
Innsbruck 

6020  Innsbruck  Austria  

6 
MD A 
Tachibana 

Hospital das 
Clínicas da 
Faculdade de 
Medicina da USP  

Av. Dr. Enéas de 
Carvalho Aguiar, 255 
Cerqueira César 

05403-
900  

Sao Paulo  Brazil  

7 
MD S M 
Goldman 

UNIFESP/EPM  Rua Botucatu, 740 
04023-
061  

Sao Paulo  Brazil  

8 MD R H Baroni 
Hospital Israelita 
Albert Einstein  

Centro de Pesquisa 
Clínica 
R. Albert Einstein 627-2° 
SS 

05651-
901  

São Paulo  Brazil  
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9 
MD C H 
Nomura 

Hospital das 
Clínicas da 
Faculdade de 
Medicina da USP  

INCOR - Instituto do 
Coração do Hospital das 
Clínicas 
Av. Dr. Enéas de 
Carvalho Aguiar, 44 

05403-
000  

Sao Paulo  Brazil  

10 
Dr. med. H 
Hoppe 

Inselspital Bern  

Institut für Diagnostische,  
Interventionelle und  
Pädiatrische Radiologie 
Freiburgstrasse 4 

CH-3010  Bern  
Switzerland
  

11 
Dr. med. A 
Boss 

Universitätsspital 
Zürich  

Institut für Diagnostische 
und Interventionelle 
Radiologie 

8091  Zürich  
Switzerland
  

12 
Dr. med. W 
Pegios 

Kantonsspital Olten  
Radiologie 
Baslerstrasse 150 

4600  Olten  
Switzerland
  

13 Dr. G Bongartz 
Universitätsspital 
Basel  

Radiologie 
Petersgraben 4 

4031  Basel  
Switzerland
  

14 Dr. G Triana 
Fundación Santa Fe 
de Bogotá - Hospital 
Universitario  

Calle 119 No. 7-75   Bogotá  Colombia  

15 
Dr. J A 
Delgado 

Fundación Instituto 
de Alta tecnología 
médica de 
Antioquia  

Carrera 50 No. 63 -95   Medellín  Colombia  

16 Dr. F Gómez 
DIME Clinica 
Neurocardiovascular 
S.A.  

Av. 5 Norte #20 N-75   Cali  Colombia  

17 Dr. A Cadena 
Clínica de la Costa 
LTDA  

Carrera 50 # 80 - 90   
Barranquill
a  

Colombia  

18 Dr. M Kocher 
Vseobecna Fakultni 
Nemocnice 
Olomouc  

I.P. Pavlova 6 775 20  Olomouc  
Czech 
Republic  

19 Dr. J Ferda 
Fakultni nemocnice 
Plzen  

Radiodiagnosticke 
oddeleni 
Alej Svobody 8 

304 60  Plzen  
Czech 
Republic  

20 
Dr. M 
Kerkovsky 

Fakultni nemocnice 
Brno  

Radiologicka klinika  
Jihlavska 20 

625 00  Brno  
Czech 
Republic  

21 
Dr. U 
Teichgräber 

Klinikum der 
Friedrich-Schiller-
Universität Jena  

Institut für Diagnostische 
und Interventionelle 
Radiologie 
Pädiatrische Radiologie / 
MRT 
Erlanger Allee 101 

07740  Jena  Germany  

22 Dr. F Vogt 
Universitätsklinikum 
Schleswig-Holstein / 
AÖR  

Klinik für Radiologie und 
Nuklearmedizin 
Zentralklinikum (Haus 40) 
Ratzeburger Allee 160 

23538  Lübeck  Germany  

23 Dr. M Both 
Klinikum der 
Christian-Albrechts-
Universität  

Klinik für Diagnostische 
Radiologie 
Arnold-Heller-Str. 9 

24105  Kiel  Germany  

24 Dr. T Albrecht 
Vivantes Klinikum 
Neukölln  

Institut für Radiologie und 
Interventionelle Therapie 
Rudower Str. 48 

12351  Berlin  Germany  
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25 Dr. C Bremer 
St. Franziskus-
Hospital GmbH  

Klinik für Radiologie 
Hohenzollernring 72 

48145  Münster  Germany  

26 
Prof. E 
Mousseaux 

Hôpital Europeen 
Georges Pompidou  

Hôpital Europeen 
Georges Pompdou 
20 Rue Leblanc 

75908  Paris  France  

27 Prof J LAISSY 
Hopital Bichat - 
Paris  

Groupe Hospitalier 
Bichat-Claude Bernard 
Hopital Bichat 
Service de Radiologie 
46, rue Henri Huchard 

75877  PARIS  France  

28 Dr. F THONY 
Center Hospitalier 
Michallon - 
Grenoble  

Centre Hospitalier 
Universitaire 
Hopital Michallon 
BP 217 

38700  
LA 
TRONCHE
  

France  

29 Dr. J LOUVEL 
Hôpital Charles 
Nicolle - Rouen 
Cedex  

Hôpital Charles Nicolle 
1, rue de Germont 

76031  
ROUEN 
CEDEX  

France  

30 J Cho 
Seoul National 
University Hospital  

101 Daehang-ro, 
Jongno-gu 

110-744  Seoul  
Korea, 
Republic 
Of  

31 Dr. K Cho 
Seoul Asan Medical 
Center  

Department of Radiology, 
388-1 Songpa2-dong, 
Songpa-gu 

  Seoul  
Korea, 
Republic 
Of  

32 Prof. E Lee 
Ajou University 
Hospital  

San 5, Wonchon-dong, 
Yeongtong-gu 

443-721  Suwon  
Korea, 
Republic 
Of  

33 Dr. J Yu 
Gangnam 
Severance Hospital, 
Yonsei University  

146-92 Dogok-dong 
Gangnam-gu 

135-720  Seoul  
Korea, 
Republic 
Of  

34 Dr. B Park 
Samsung Medical 
Center  

50 Ilwon-dong 
Kangnam-ku 

135-710  Seoul  
Korea, 
Republic 
Of  

35 
Prof. L 
Stefanczyk 

Szpital im. N. 
Barlickiego  

Katedra Diagnostyki 
Obrazowej 
Zaklad Radiologii i 
Diagnostyki Obrazowej 
ul. Kopcinskiego 22 

90-153  Lodz  Poland  

36 
Doc. A 
Cieszanowski 

Centrum Medyczne 
Warszawskiego 
Uniwersytetu 
Medycznego  

ul. Banacha 1 a 02-097  Warszawa  Poland  

37 

Dr. M 
Urbanczyk-
Zawadzka 

Szpital 
Specjalistyczny im. 
Jana Pawla II  

Osrodek Diagnostyki, 
Prewencji i 
Telemedycyny 
z Pododdzialem Szybkiej 
Diagnostyki 
ul. Prądnicka 80 

31-02  Krakow  Poland  

38 Prof. E T Tali 
Gazi Univ. Medical 
Faculty  

Department of Radiology 
Besevler 

06500  Ankara  Turkey  

39 Prof. G Ogut 
Istanbul Universitesi 
Cerrahpasa Tip 
Fakultesi  

Cerrahpasa, Fatih 34098   Istanbul  Turkey  
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40 
Ass. Prof. B 
Bakir 

Istanbul Univ. 
Medical Faculty  

Department of Radiology 
Millet street 
Fatih 

  Istanbul  Turkey  

41 Prof. I Isiklar 
Baskent University 
Medical Faculty  

Kisikli Cad, Oymaci Sok 
no 7 
Altunizade Uskudar 

  Istanbul  Turkey  

42 Dr. L Chen 
Shing-Kong Wu Ho-
Su Memorial 
Hospital  

95 Wen-Chang Rd,Shih 
Lin 

  Taipei  Taiwan  

43 Dr. Y Wan 
Chang Gung 
Memorial Hospital  

No5, Fu-Hsing Street, 
Kuei Shan Shiang 

333  Taoyuan  Taiwan  

44 Dr. P Shapiro 
SouthCoast Imaging 
Center  

1326 Eisenhower Drive 
Savannah 

31406  Savannah  
United 
States  

45 Dr. J C Carr 
Northwestern 
University Feinberg 
School of Medicine  

Department of Radiology 
Olsen Pavilion/ LC 0-225 
710 N. Fairbanks Court 

60611  Chicago  
United 
States  

46 
Dr. H H 
Halford, III 

Methodist Le 
Bonheur Healthcare  

Methodist Universtiy 
Hospital 
Radiology, 7Thomas 
1265 Union Avenue 

38104  Memphis  
United 
States  

47 Dr. C Francois 
University of 
Wisconsin - 
Madison  

Wisconsin Institute for 
Medical Research 
1111 Highland Avenue 
L1-Room 1242 

53705  Madison  
United 
States  

48 
Dr. A K 
Shanbhogue 

University of Texas 
Health Science 
Center  

7703 Floyd Curl Drive 
MC-2800 

78229-
3900  

San 
Antonio  

United 
States  

49 Dr. C Kim 
Duke University 
Medical Center  

2301 Erwin Road - Duke 
North 
Dept of Radiology Rm 
1502 

27710  Durham  
United 
States  

50 Dr. G Soares 
Rhode Island 
Hospital  

Gerry House 
Suite 17 
593 Eddy Street 
Providence 

02903-
4900  

Providence
  

United 
States  

51 Dr. I R Kamel 
Johns Hopkins 
University  

Johns Hopkins Medical 
Institutions 
Russell H. Morgan Dep't. 
of Radiology & 
Radilogical Science 
600 North Wolfe Street 
MRI 143 

21287  Baltimore  
United 
States  

52 Dr. S Ruehm 
UCLA Medical 
Center  

Dept of Radiological 
Sciences- Cardiovascular 
Imaging 
Peter V. Ueberroth Bldg./ 
Suite 3371 
10945 LeConte Avenue 

90095  
Los 
Angeles  

United 
States  

53 Dr. D Siragusa 
University of Florida 
College of Medicine  

Department of Radiology 
655 West Eighth Street 
C-90 
Jacksonville 

32209  
Jacksonvill
e  

United 
States  
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54 
Dr. D 
Bloomgarden 

Aurora Saint Luke's 
Medical Center  

Radiology Research 
Department 
2900 West Oklahoma 
Avenue 
Milwaukee 

53215  Milwaukee  
United 
States  

55 Dr. S Palmer 
University of 
Southern California  

Health Science Campus 
Department of Radiology 
1600 Health Consultation 
Center II 

90033  
Los 
Angeles  

United 
States  
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