


ANNUAL REPORT 2008

Department of Medicine



2 I

Prof. Thomas Münzel, MD

Department of Medicine 2
Johannes Gutenberg University Mainz Medical Center
Langenbeckstr. 1
55131 Mainz
Germany

Phone: +49-6131 / 17-7251
Fax: +49-6131 / 17-6615
E-mail address: tmuenzel@uni-mainz.de

Artwork:

Margot Neuser

Photos:

Peter Pulkowski

Production

DINGES & FRICK GmbH
Greifstraße 4
65199 Wiesbaden
Germany
Phone: +49-611 / 39699-0
Fax: +49-611 / 39699-30
E-mail address: df@dinges-frick.de
www.dinges-frick.de

We would like to thank all authors and contributors, particularly Ms. Barbara Reinke, for their collaboration in this Annual Report 2008.
Any patient(s) recognizable in the photos have given their informed consent.



3TABLE OF CONTENTS

Foreword . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4

Staff News  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6

Honors, Promotions and Habilitations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10
Prof. Christine Espinola-Klein, MD  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10
Assistant Prof. Ascan Warnholtz, MD  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10
Assistant Prof. Ulrich Hink, MD  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10
Assistant Prof. Marc von Mach, MD  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10

Scientific Staff Members in Profile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .11
Tommaso Gori, MD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .11
Renate Schnabel, MD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12

Dissertations 2008  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .13

Case Management – Discharge Management in Profile  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .14

News from the Field:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .17

How Do Heart Attacks Develop?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .17
New Study Techniques in the Cardiac Catheter Lab . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .19

- Pressure Wire Studies  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .19
- Intravascular Ultrasound  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .20

Heart Valve Replacement  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .21
Cardiac Arrhythmia Treatment  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .25
Chest Pain Unit - Certification  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .27
Emergency Department . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .28
Intensive Care Unit  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .29
Presentation of the New Thrombosis Service  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .30

Gutenberg Heart Study Update 2008 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .32

Research . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .34

Clinical Research/Endothelial Function Group . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .34
Clinical Trials Center  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .35
Preclinical Experimental Research/Vascular Biology  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .36
Molecular Cardiology – Sponsored Projects  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .38

Department Performance in Numbers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .39

Mainz Heart Network  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .40

Department Events in 2008 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .42

Department Award 2008 – 

Nomination of the Department of Medicine 2 for “Best Marketing Concept 2008”  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .44

Department of Medicine 2 in the Media . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .45

Foundation Heart of Mainz  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .47

Margarete Waitz Foundation Award and Paul Schölmerich Award . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .49

Publications 2008  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .51



Prof. Thomas Münzel, MD

4 FOREWORD

On behalf of the Department of Medicine 2, I am pleased to be able to present to you the Annual Report 2008 so quickly after the
Annual Report 2004-2007.

As in the years before, we have been very successful in 2008 and have continued the positive trend seen in 2004-2007. We have been
able to bolster our strong showing in the area of cardiology, in particular by extending our heart network accompanied by finalizing
cooperation agreements with other hospitals and large private cardiological practices. Now all hospitals and private practices in Mainz
have accepted our Chest Pain Unit as the first place to turn to when confronted with chest pain patients. Our greatest competitor in
Mainz, CardioPraxis near the central train station, has relocated its emergency clinic to the University Medical Center down the hall from
the Chest Pain Unit. This dovetailing of hospital treatment with outpatient care is unique in Germany. Our department plays a vital role
nationwide in establishing chest pain units since we chair the commission certifying these units. 

We have established new diagnostic techniques in the cardiac catheter lab which will help to improve the assessment of coronary
 narrowing (plaques). In close cooperation with cardiac surgery, we were the first hospital department in the state of Rheinland-Pfalz to
have started heart valve replacement via the groin approach. In an attempt to improve the care of patients under oral anticoagula-
tion with Marcumar (phenprocoumon) our department in Mainz has established, along the lines of the Dutch example, the first throm-

bosis service in Germany, which will optimize the dosing of anticoagulants, particularly in patients with atrial fibrillation or artificial
heart valves.

All these efforts to improve patient care and networking were rewarded last year at the Congress for Innovative Hospital
Communications in Cologne, Germany, by being nominated for “Best Marketing Concept 2008”.

Our largest research effort, the Gutenberg Heart Study, has enrolled more than 7,000 participants, and by the summer of 2009 we
are expecting preliminary results on the causes of cardiac infarction in the population of Mainz and its surrounding areas.

Dear All,



5FOREWORD

The year 2008 has also been successful for us in economic terms. The department has continued its positive development by 
increasing the number of admissions, case mix points and revenues. Sponsored research and publication output continued at the high
level of previous years. In addition, we are still in the running for sponsorship of the Mainz Thrombosis Center by the Federal
Department of Education and Research, involving a possible Euro 50 million, a feat which we already regard as a major success.

Starting this year we would like to present in somewhat more detail those members of our team who have excelled in patient care and
research and who have added to the standing of the department. This year, those members meriting special mention are Tommaso

Gori, MD, who relocated from Siena, Italy, to Mainz and Ms Renate Schnabel, MD who has successfully completed her research sab-
batical in Framingham, Massachusetts, USA, sponsored by the German Cardiac Societym and has returned to her clinical research work
here in Mainz. With the help of our foundations (Margarete Waitz Foundation and Foundation Heart of Mainz) we have financed
research stays of our staff members in outstanding research labs throughout the world and will continue to do so. 

I would like to take this opportunity to encourage people to join the Friends of Foundation Heart of Mainz so that our department can
 continue advancing progress in patient care and research.

With this annual report we would like to thank the people of Mainz, our colleagues in private practice and the referring hospitals for their
continued support.

Prof. Thomas Münzel, MD
Head of Department
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Head of Departement and Staff Members

Head of Department:

Prof. Thomas Münzel, MD

Deputy Head of Department:

Prof. Stefan Blankenberg, MD
Board certified in internal medicine,

cardiology

Clinical Manager:

Felix Post, MD
Board certified in internal medicine,
cardiology, intensive care medicine

Senoir Fellows:

Stephan von Bardeleben, MD
Board certified in internal 

medicine, cardiology

Prof. Christine Espinola-Klein, MD
Board certified in internal medicine, 

cardiology, angiology

Assistant Prof. Sabine Genth-Zotz, MD
Board certified in internal medicine, 
cardiology, intensive care medicine

Prof. Ewald Himmrich, MD
Board certified in internal medicine,

cardiology

Assistant Prof. Ulrich Hink, MD
Board certified in internal 

medicine, cardiology

Klaus Kettering, MD
Board certified in internal

medicine, cardiology

Savvas Savvidis, MD
Board certified in internal

medicine, angiology

Assistant Prof. Ascan Warnholtz, MD
Board certified in internal medicine, cardiology

Prof. Helmut Schinzel, MD
Board certified in internal

medicine, angiology
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Senior Staff:

Ludmila Himmrich, MD
Echocardiography

Joachim Kaes, MD
Intensive Care Unit

Nico Abegunewardene, MD Maryam Ayati, MD Amelie Biedenkopf, MD

Christiane Buhr, MD Meike Coldewey, MD Ewa Czyz, MD Christoph Dommke, MD

Frank Breuckmann, MD

Staff:

Margit Niethammer, MD
Clinical trials cardiac

catheter lab

Barbara Nalenz, MD
Ultrasound

Dirk Mertens, MD
Pulmonary hypertension

clinic

Hanke Mollnau, MD
Electrophysiology

Tommaso Gori, MDJörn Dopheide, MD Felix Gramley, MDFrauke Dumstorff, MD
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Stephanie Herkenhoff, MD Alexander Jabs, MD Annika Jagodzinski, MD

Denise Kämpfner, MD Susanne Karbach, MD Till Keller, MD Arne Klett, MD

Maike Knorr, MD Edith Lubos, MD Philipp Nikolai, MD Mir Abolfazl Ostad, MD

Karin Pfirrmann, MD Ingo Sagoschen, MD Oliver Sauer, MD Frank Schmidt, MD

Kai-Helge Schmidt, MD Renate Schnabel, MD Eberhard Schulz, MD Selvije Seta, MD

Kristina Kaiser, MD
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Christoph Sinning, MD Sebastian Sonnenschein, MD Kathrin Stelzer, MD Cathrin Theis, MD

Stergios Tzikas, MDNicole Toussaint, MD Markus Vosseler, MD Gerhard Weißer, MD

Philip Wenzel, MD Philipp Wild, MD Heide Zellerhoff, MD

Nursing Management Team:

Gabriele Maas
Head Nurse, wards 4A, 4B, 4C

and outpatient department
Leader, case management

Vera Jaresova
Deputy Head Nurse

Wards 4A, 4B and 4C

Bianca Steinheimer
Deputy Head Nurse

Wards 4A, 4B and 4C

Mike Böbel
Ward manager

Emergency departement

Heike Eich
Deputy Head Nurse
Intensive Care Unit

Annette Möhlenhoff
Deputy Head Nurse
Intensive Care Unit

Silvio Kittlaß
Ward manager

Cardiac cath lab

No photo: Anne-Kathrin Breu, deputy ward manager, emergency departement

Angela Frese, deputy ward manager, cardiac cath lab



Dr. Thomas Jansen, MD was honored

with the Margarete Waitz Research

Award 2008, endowed with Euro

36,000 per year for a period of two

years at Emory University in Atlanta,

Georgia, USA. During his stay at the

renowned laboratory of Prof. David

G. Harrsion, Dr. Jansen’s research will

primarily focus on the role of inflamma-

tory cells in the pathogenesis of athero-

sclerosis.

Prof. Andreas Daiber, MD was honored

with the Robert Müller Research

Award 2008 for two of his papers:

“Nebivolol Inhibits Superoxide Formation

by NADPH Oxidase and Endothelial

Dysfunction in Angiotensin 

II-Treated Rats” and “Role of Reduced

Lipoic Acid in the Redox Regulation of

Mitochondrial Aldehyde Dehydrogenase

(ALDH-2) Activity”. 

Medea Sophia Eleftheriadis was

awarded a scholarship by the Robert

Müller Foundation for her doctoral

 thesis “Genome-wide analysis for cardio-

vascular risk stratification within the

context of the Gutenberg Heart Study –

validation and functional studies”.

Peter Schlindwein, MD und Katja

Weisbrod were honored with the

Dissertation Award 2008 of the

Margarete Waitz Foundation. They

share the prize money of Euro 3,000.

Dr. Schlindwein submitted an outstand-

ing study of the differentiated intra-indi-

vidual variability in vascular pathophysio -

logy. The exploratory data analysis of

Dr. Weisbrod’s thesis has made it 

possible to come up with a qualified 

prediction of the actual poisonous

potential of plants and to inaugurate a

scoring system for herbal hazards. 

Prof. Christine Espinola-Klein, MD

has been honored with the Euro 10,000

“2008 Teaching Award of Rheinland-

Pfalz”. With this award the state govern-

ment honored the vascular specialist for

her outstanding teaching performance at

Johannes Gutenberg University Mainz

Medical Center. 

In addition, the German Society of

Angiology honord her with the Schwarz-

Mohnheim Award for her paper

“Different Calculations of ABI and their

Impact on Cardiovascular Risk

Prediction”. In this paper she demon-

strated that more patients at risk are

detected if the lower rather than higher

ankle pressure is used for calculating

the ankle brachial index.

Prof. Christine Espinola-Klein, MD will

become Associate Professor (W2) 

of Internal Medicine and Angiology

in 2009. She completed her habilitation

in 2003 with a study on “Pathogenetic

and prognostic aspects of atherosclero-

sis at various regions of the vascular

tree” Her research primarily focuses on

the manifestation, diagnosis and treat-

ment of atherosclerosis.

As a member of numerous medical

 societies Prof. Espinola-Klein is active 

as chair and organizer of scientific meet-

ings and CME events. In March 2008,

she declined the offer of an Associate

Professorship in Angiology at the Carl

Gustav Carus University Dresden

Medical Center. 

Inaugural lectures

Assistant Prof. Ascan Warnholtz, MD: 

Inaugural lecture on 19 May 2008

Subject: Pathophysiology and diagnostics of

mitral valve disease

Assistant Prof. Ulrich Hink, MD: 

Inaugural lecture on 9 December 2008

Subject: Aortic valve disease

Assistant Prof. Marc von Mach, MD:  

Inaugural lecture on 5 June 2008

Subject : Examination of the abdomen

10 STAFF NEWS
> Honors and Promotions

013-110_medi2_InhaltEngl_Frick__h  16.12.09  17:08  Seite 10



11

Dr. Tommaso Gori is a board certi-
fied cardiologist with the Department of
Medicine 2 at Mainz University Medical
Center. Born in Italy, he is also a cardiolo-
gist with Siena University in Italy and holds
an honorary professorship at Siena
University Medical School. In addition, he
holds a PhD from the University of Toronto
in Canada.

Dr. Gori has studied at the universities of
Siena in Italy, Toronto in Canada and
Mainz in Germany and obtained his doctor-
al degree in 1998. During his career to
date he was awarded six scholarships and
fellowships and has been the recipient of
18 international awards. 2001 saw him
accomplish the outstanding feat of being
awarded two prestigious prizes: “Young

Investigator’s Award of the American

College of Cardiology” and “Young

Investigator Award of the American

Heart Association”. This had never been
accomplished before!

His outstanding research covers various
areas. His publications have already
reached an astounding impact factor of
255 points. He also reviews for 22 interna-
tional journals and three international
guidelines and lectures at many well
known international institutions and scien-
tific meetings. As a member of the leading
international cardiac societies Dr. Gori is
active there in various committees.

Why, then, would an Italian leave beautiful
Siena to come to Mainz? The main reason
for Dr. Gori’s move to the capital of
Rheinland-Pfalz was the outstanding
research opportunities offered to him
there. “The Department of Medicine 2
offers excellent research opportunities: a
large medical department, molecular cardi-
ology lab plus the cooperation with other
great scientists”, explains Dr. Gori. One
essential aspect in his decision for Mainz
and the Department of Medicine 2 was the
mutual personal and scientific respect
between Prof. Münzel and himself. 

The decision to make Mainz their new
home was, and still is, a challenge for Dr.
Gori and his family. “The start was rather
rocky: new environment, major differences
in professional practice and the present
working conditions, and in particular learn-
ing German”. There are still some hurdles
to overcome, but as Dr. Gori says: “I relish
my new life and that’s what’s most impor-
tant. You cannot have improvement with-
out change.” This characterizes his atti-
tude which is complemented by his posi-
tive thinking and the value he places on
honesty, industriousness and integrity.

STAFF NEWS
> Scientific Staff Members in Profile: Tommaso Gori, MD



Renate Schnabel, MD, MSc has been
on the scientific staff of the Department of
Medicine 2 since December 2002 and col-
laborates with the Gutenberg Heart Study. 

Awarded a scholarship by the German
National Academic Foundation, Ms.
Schnabel attended Johannes Gutenberg
University Mainz Medical School and in
2002 completed her doctoral thesis on
“Quantitative analysis of regional endocar-
dial motility disorders in patients with coro-
nary heart disease by stress echocardio-
graphic color kinesis” in the Department of
Medicine 2. Impressed by the excellent
training and teaching conditions she found
in the department, she did all her internship
and residency with us. In 2007, she was
awarded an invitational fellowship as
research fellow with the Framingham Heart
Study, the most important epidemiological
trial in the United States. She worked there
from 2007 to 2008 as a postdoc and fellow
of the German Research Foundation. During
her stay Dr. Schnabel also obtained an addi-
tional academic qualification, Master of
Science in Epidemiology, from the presti-
gious Boston University School of Public

Health which has graduated many of the
most eminent epidemiologists and statisti-
cians in the US. 
Dr. Schnabel has benefitted immensely
from her stay in the United States: “Working
right at the cutting edge of cardiovascular
science and cooperating with international
research groups was one of the highlights
of my scientific career to date. Boston
offered me an extremely stimulating set-
ting.” But Ms. Schnabel also gained valu-
able experience outside the realms of sci-
ence. She will always treasure the
“American way of life with its determined
optimism no matter what the circum-
stances” and this sense of hope fired by the
presidential election campaign. 

Back in Mainz with the Department of
Medicine 2 at Johannes Gutenberg
University Mainz Medical Center after her
primarily theoretical work she is glad to
return to the more clinical side of medicine

while helping to expand epidemiological
and clinical research at Mainz. For Dr.
Schnabel Mainz is a rather promising cen-
ter of science and research, at the same
time offering attractive working conditions:
“I see enormous potential in the
Department of Medicine 2 to translate epi-
demiological and clinical research at the
highest level. The Gutenberg Heart Study
offers the best conditions for cutting edge
research. After just two years for the main
trial, the volume and quality of the data
analyzed has already been recognized
internationally. The tie-in with the
Department of Medicine 2 makes directly
translating the results into clinical epidemi-
ology and trials become a reality. Working
for the Department of Medicine 2 I have
come to appreciate the open mindedness
for scientific concepts and ideas in all
areas and the constant effort for efficient
workflow and optimizing the working con-
ditions for the clinical and scientific staff.”

12 STAFF NEWS

Dr. Schnabel has been awarded the following prizes and honors:

2006 Benjamin Franklin Contest of the Charité Berlin, 
Campus Benjamin Franklin, Berlin, Germany

2006 “Dagmar Eißner Prize for Promising Young Investigators”, 
Johannes Gutenberg University, Mainz 

2007 “Young Investigator Award in Clinical Science” 
of the European Society of Cardiology 

2008 “Best Science Award”, Scientific Sessions Poster Competition, 
American Heart Association

2008 Scholarship, Boston University School of Public Health
2008 Habilitation scholarship of the Kalkhof-Rose Foundation
2008 “Elisabeth-Barrett-Connor Award for Young Investigators”, finalist,

American Heart Association

> Scientific Staff Members in Profile: Renate Schnabel, MD
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Aksakal, Devrim

Bönner, Florian Alfred

Cordier, Tim Christoph

Danko, Tim

Elsner, 

Veronika Kriemhilde

Färber, Julie

Geimer, Marc Nico

Gräber,

Katharina Viktoria

Klages, Matthias

Mägdefessel, Lars

Sagoschen, Ingo

Schmerer, Marten

Schneider, Manuela

Weber, Carola Beate

Wittenberg, 

Christiane Nadine

magna

cum

laude

summa

cum

laude

magna

cum

laude

cum

laude

magna

cum

laude

cum

laude

magna

cum

laude

magna

cum

laude

magna

cum

laude

magna

cum

laude

cum

laude

cum

laude

cum

laude

cum

laude

cum

laude

Assistant Prof. Michael Buerke, MD

Assistant Prof. Diethard Prüfer, MD

Assistant Prof. Georg Horstick, MD

Prof. Oliver Kempski, MD

Assistant Prof. Georg Horstick, MD 

Prof. Ludwig Sacha Weilemann, MD

Prof. Thomas Münzel, MD 

Assistant Prof. Sabine Genth-Zotz, MD

Assistant Prof. 

Ascan Heinrich Warnholtz, MD 

Prof. Stefan Blankenberg, MD

Assistant Prof. Christian Weiß, MD 

Prof. Hans-Jürgen Rupprecht, MD

Assistant Prof. 

Stephan Lindemann, MD 

Prof. Stefan Blankenberg, MD
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In the Department of Medicine 2,
state-of-the-art research results and highly
advanced concepts and techniques are
implemented not only in medical applica-
tions but also in the nursing care of our
patients. In 2006, we started applying the
US concept of case management. 

The term “case management” refers to
planning and coordinating individualized
health services for each patient. At the
patient level, clinical case management fol-
lows a concept with five tiers and compris-
es the planning and coordination of all
processes, from hospital admission to care
on the wards and ultimately discharge.
This method generates the necessary
organization at the system level (such as a
referral concept). Process control and
process responsibility is assumed by our
experts who attend the patients of the
Department of Medicine 2 during all phas-
es of their individual processes.

The overall goal of case management is to
improve efficiency. With the dramatic
changes in the health care system this
has become of paramount importance.
Patient care, and the Department of
Medicine 2, increasingly finds itself torn
between business considerations, gains in

productivity and patient centricity. Our
department has been able to demonstrate
the innovative strength needed today
while at the same time upholding, and
improving even further, the high level of
patient care. And the patient is still
viewed as a human being rather than a
problem to be solved.

Admission management was successfully
implemented in 2006. 

Phase II, implementation of discharge
management, was planned for 2008.

14 CASE MANAGEMENT

Case Management in the Department of Medicine 2
The Department of Medicine 2 is setting the standard in nursing as well

> Case Management – Discharge Management in Profile

Sonja Köbel, Admission Management Robert König, Admission Management

Case management control loop
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Massive demographic and societal
changes, in combination with new types of
reimbursement in the health care system,
have meant that more and more patients
require continued care and support after
being discharged from hospital. With its
discharge management the Department of
Medicine 2 ensures that this increased
need for continued care is met.

This process starts on the day of admis-
sion: When planning the continued best
possible care of the patient, the initial step
in this individualized planning process is
personal dialog between the patient and
our expert staff. From then on our experts
determine the individual level of care need-
ed, initiate any rehabilitation measures,
coordinate the care providers and advise
the patients psychosocially as well as in
social security aspects. The spectrum cov-
ered by our discharge management also
includes all coordination with the other
professionals involved in the care of this
patient as well as the care of patients in
the emergency department who are to be
admitted to the Department of Medicine 2.
This is where all information comes togeth-
er and where the entire workflow is coordi-
nated.

The objective of these service measures is
to improve not only patient – and therefore
customer - satisfaction but also the satis-
faction of the department staff and all

other care providers, and to protect the
economic interests of the Department of
Medicine 2.

Quite soon after its introduction, the bene-
fits generated by the discharge manage-
ment of the Department of Medicine 2
were evident for all involved. 

Patients and their family members can
now rely on the fact that treatment and
care will be ensured beyond hospital dis-
charge; this puts their mind at ease and
makes them more satified. In addition, a
smooth transition from hospitalization to
outpatient status has an extremely positive
effect on the overall process of recovery.

Since the newly implemented discharge
management is run by staff responsible
solely for this special mission, patients and
the institutions subsequently caring for
them are always able to communicate with
the central contact staff. Therefore, when
faced with these kinds of questions doc-
tors and nurses can refer the questioner to
our experienced and expert discharge
management specialists and are relieved
of administrative work. This also helps to
assure the quality of service we provide.

Discharge management has a positive
impact on the economic performance of
the Department of Medicine 2 as well. We
were able to reduce the mean length of

stay while still increasing the number of
cases. And at the same time we avoided
the so-called “revolving door” effect.

In real numbers:

Between March and December 2008, dis-
charge management cared for a total of
719 hospitalized patients, 687 patients of
which were discharged as planned. Only
23 patients were discharged without previ-
ous planning. 301 patients were dis-
charged to rehabilitation programmes, 196
patients were transferred within the med-
ical center or to institutions outside, while
199 patients were discharged home.

Discharge management cared for a total of
284 patients in the emergency depart-
ment. Of these, 198 were admitted to the
Department of Medicine 2 while the others
were either discharged home or referred to
outside institutions.

During the entire stay staff members of
the discharge management team on the
average spent 0.47 days with the patient.

Implementation of the discharge manage-
ment was made possible by innovative
leadership of the department and by highly
competent staff members.

CASE MANAGEMENT

Sofia Colicelli, Discharge Management Christine Frank, Discharge Management

Discharge Management in the Department of Medicine 2



News from case management: 

Service and assistant pool

In recent years, due to increasing general
work load and a rising number of critically
ill patients, nursing staff have come under
enormous pressure. Medical progress and
the German DRG system require highly
specialized nursing care. In our depart-
ment this is ensured by matching staff
qualification with the problem at hand. 

Workflow analysis of our general wards
demonstrated that the nursing staff spent
about 20% of their time on activities which
stopped them from pursuing their prime
work. To allow nursing staff on our general
wards to once again concentrate 100% on
their core areas of expertise we instituted
a pool of service staff and nursing assis-
tants who carry out the work delegated to
them by the nurses. This pool, comprising

five members with different levels of nurs-
ing qualifications, was created by reassign-
ing nursing staff from the three wards. The
members of the service staff and nursing
assistant pool work five days a week in
early and late shifts and together are
responsible for the needs of all three gen-
eral wards. On wards 4A, 4B and 4C they
serve food, take away the dishes, do the
beds, dispose of materials, prepare the
workroom and restock the nursing cabi-
nets.

Success came quickly with this innovative
approach to nursing. The members of our
nursing staff are much happier with their
work now, peak work loads were reduced
and the patients, too, have readily accept-
ed this new service.

Outlook to 2009

The year 2009 will see even further devel-
opment in the case management of the
Department of Medicine 2. 

In the coming year the focus will be on
workflow control. A professional medical
coder will help us realize potential savings
and matched funding for optimizing work-
flow.

In addition, in close cooperation with the
Executive Board of Mainz University
Medical Center we will continue to improve
our portfolio, and in particular the aspect
of patient transportation.
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To provide you with a better under-
standing of study techniques such as
 pressure wire and intravascular ultrasound,
it is best to first explain the mechanisms
resulting in myocardial infarction. This will
be followed by an explanation of the new
study techniques.

The following figures detail in schematic
fashion the changes in the blood vessels
which ultimately result in acute myocardial
infarction.

Normally, the artery comprises several
layers with the innermost layer, the so-
called endothelium, playing the most
prominent role in the initial changes of the
vascular structure. You will find a more
detailed discussion of the impact of risk
factors on endothelial function in the sec-
tion “Preclinical Research”.

Should the risk factors persist a so-called
early atheroma evolves. Interestingly
enough, the vessel takes on an elliptical
shape while the lumen does not change at
all (so-called Glago effect).

A lipid core and a cover plate are the most
characteristic features of these early
changes. In this case, the cover plate con-
sists of connective tissue and is primarily
responsible for the structural integrity of
this plaque. The size of the lipid core is pri-
marily determined by the serum lipid level.
Therefore, a significant elevation in the
serum cholesterol level will always result in
a large lipid core. This in turn implies that
the plaque can burst when the cover plate
becomes thinner, thereby promoting
myocardial infarction.

In principle, there are two ways in which
the early changes may develop. 

Either we manage to get the risk factors,
such as elevated cholesterol levels, under
control by changing our eating habits,
doing more sports or taking appropriate
medication, in which case the vessel will
become stabilized with a shrinking lipid
core and thickening cover plate (stable

plaque). As a result, the latter cannot tear
anymore, reducing the risk of myocardial
infarction.

NEWS FROM THE FIELD

How do Heart Attacks develop?



Should the risk factors continue to persist,
the lipid core will thicken while the cover
plate is thinning out; this increases the
danger that the cover plate will tear which
in turn raises the risk of myocardial infarc-
tion dramatically (unstable plaque).

Once an unstable plaque tears, its lipid
core will all but empty itself into the lumen
of the vessel (plaque rupture). In turn,
this accumulation of lipids will drastically
activate the coagulation system meaning
that the ruptured plaque may become
thrombosed within minutes.

Generally speaking there are two alterna-
tives. Either this injury heals with the
sequela of a severe stenosis at this site of
the vessel (healed plaque rupture).
Subsequently, these patients do not suffer
any complaints when resting, but will
always develop functional angina pectoris
symptoms since there is insufficient oxy-
gen supply to the heart. 

The other alternative results in acute
occlusion of the coronary artery and there-
fore myocardial infarction. In these cases
it is absolutely vital to call the medical
emergency number (phone 112) for the
emergency doctor; this will ensure that
once hospitalized the patient will undergo
a cath lab study as fast as possible in
order to reopen the occluded vessel, so
that coronary insufficiency will be as short
as possible and therefore limit the extent
of the infarction.

18 NEWS FROM THE FIELD
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As far as cardiac catheter studies in
patients with symtomatic angina pectoris
are concerned, there are two major issues
which are being investigated with
advanced hardware techniques. 

1) Which kind of vascular stenosis is criti-
cal enough for the patient that he/she
has to undergo angioplasty and stent-
ing? 

2) Which kind of plaque is so dangerous to
the patient that there is the definite
chance of plaque rupture and therefore
the definite risk of myocardial infarc-
tion?

Recent studies have shown that in princi-
ple medical treatment of stable coronary
heart disease is as successful as dilation
of the artery.

Generally speaking, this disease may be
treated by medication or revascularization
technqiues such as coronary artery bypass
grafting or the implantation of metal
stents. In both cases it is important to
study how relevant this stenosis is for the
patient. There are several options for doing
this, for instance, by stress echocardiogra-
phy (ultrasound examination of the patient
while exercising) or right on the cath lab
table by doing a pressure wire study of the
coronary artery.

With this intracoronary pressure it is possi-
ble to demonstrate directly, and with
unique spatial resolution and reproducibili-
ty, any significant reduction in cardiac per-
fusion. In this procedure, the coronary wire
is placed beyond the stenosis and then the
pressure is measured simultaneously
before and after the stenosis, while the
patient is undergoing maximum medical
stimulation of cardiac perfusion. The indi-
cation for stenting the stenosis is defined
by the pressure gradient across the nar-
rowed length of the vessel (see figure).
Stenting is indicated if there is a pressure
gradient of more than 10% to 15% across
the stenosis when retracting the wire.
While the patient is on the table in the cath
lab, this state-of-the-art modality helps us
differentiate if the stenosis is significant,
particularly with a view towards prognosis.

NEWS FROM THE FIELD

> Pressure Wire 

Pressure wire measurement (FFR: fractional flowreserve)

New Study Techniques in the Cardiac Catheter Lab



Standard cardiac catheter studies only
offer information on the inside (lumen) of
the coronaries. It is not possible to visual-
ize the structure of the coronary wall or
calcified areas (plaques). In 2008, we
obtained a new unit for intravascular ultra-
sound (IVUS) studies of the coronaries; it
allows us to depict as greyscale image not
only the detailed structure of the arterial
wall but also the structure of calcified
areas (virtual histology). This is important
since a differentiation has to be made
between stable stenoses (stable plaques)
and unstable narrowing (unstable plaques).

Particularly in the case of unstable
plaques, there is the danger of rupture
with subsequent acute myocardial infarc-
tion.

In virtual histology the plaque is classified
into four categories which are differentiat-
ed by color: dark green for fibrous plaques
and therefore stability; light green for
fibrolipid plaques (more of a marker for an
unstable plaque); red for cellular death
(more of a marker for an unstable plaque);
and white for dense calcium (more of a
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New Study Techniques in the Cardiac Catheter Lab

> Ultrasound of the Coronary Arteries

Intravascular Ultrasound (IVUS)

marker for stability). When retracting the
wire in measured fashion, allowing plaque
length definition, not only the quality of the
plaque but also the volume of the plaque
load can be determined. Apart from identi-
fying plaque characteristics, IVUS is a valu-
able tool for optimizing coronary stenting.
This can be invaluable, particularly today
with the increasing advent of drug eluting
stents and coronary interventions on the
left main artery or on bifurcations.
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Since July 2008, Mainz University
Medical Center has offered catheter
assisted replacement of stenosed aortic
valves. The medical team comprises
 doctors and nurses from cardiology
(Department of Medicine 2), heart surgery
(Department of Cardiovascular and
Thoracic Surgery) and cardio-anesthesiolo-
gy (Department of Anesthesiology). The
cardiac valve replacement team at Mainz
was the first group from Rheinland-Pfalz to
have implemented this new technique.

Internationally, the technique of percuta-
neous (i.e., through the skin) replacement
of the aortic valve is a true cutting-edge
procedure. Compared to standard open
heart valve surgery this procedure limits
tissue damage with its mimimum access
concept. By damaging the tissue as little
as possible this type of operation will avoid
secondary healing and scar formation and
will also speed up postoperative patient
recovery. Accordingly, for older patients
(>75 years) with severe concomitant dis-
ease this procedure is a rather promising
alternative to standard open heart surgery.

The indication for this type of treatment
requires the definite diagnosis of severe
narrowing of the aortic valve (aortic valve
stenosis) which may be accompanied by
symptoms such as dizziness (in particular
when exercising); fainting; shortness of
breath; feeling of tightness in the chest
(angina pectoris); and heart failure (“water
in the lungs”).

Aortic valve stenosis

Aortic valve stenosis describes an abnor-
mal narrowing of the aortic valve, the latter
acting as non-return valve between the left
chamber of the heart and the main artery
of the body (aorta). 

When this valve narrows this means that
the muscle of the heart must exert more
pressure, and therefore more work, to

expel the blood from the heart. On the one
hand, this results in the heart muscle
thickening and therefore in a relative lack
of oxygen supply, which becomes notice-
able as angina pectoris or shortness of
breath; on the other hand, aortic valve
stenosis may impair the blood supply to
the brain, resulting in dizziness and faint-
ing spells. Usually, while the blood is being
expelled the opened aortic valve has an
area of about 3cm2. If this opening area
covers less than 1cm2 the stenosis of the
aortic valve is regarded as severe. With
increasing age this disease becomes more
and more common and affects more than
3% of all those older than 80 years. Apart
from the often severely curtailed quality of
life of those affected, aortic valve stenosis
has a mean life expectancy of only two
years once there are symptoms such as
heart failure.

NEWS FROM THE FIELD

Catheter Assisted Cardiac Valve Replacement

> The Highlight 2008:

Schematic longitudinal cross-section through 

the human heart with aortic valve stenosis

Source: Adapted from “Patienteninformation der Fa. CoreValve”

Possible access incatheter based 

aortic valve replacement 

Source: Adapted from “Patienteninformation der Fa. CoreValve”

Aortic valve

Left Heart Chamber

Tip of the heart

Aorta 
ascendens

Thoracic
Aorta

Abdominal
Aorta

Aortic 
arch



Surgical treatment 

of aortic valve stenosis

Open heart surgery is still the standard
treatment option in aortic valve stenosis.
In general, this procedure can also be per-
formed with acceptable risk in very old
patients. Advances such as aortic valve
replacement by minimally invasive surgery
have made it possible to downsize the
access required for implantation of the
aortic valve through miniature sternotomy
(surgical division of the sternum). This
operation on the non-beating heart is still
performed under general anesthesia and
requires the heart-lung machine.

Catheter assisted aortic valve replace-

ment and aortic valvuloplasty

For quite some time there have been
numerous efforts to treat aortic valve
stenosis with the help of a catheter. In
1986, Prof. Alain Cribier from Rouen,
France, was the first to crack open a nar-
rowed aortic valve by means of an inflat-
able balloon (aortic valvuloplasty). After
the initial euphoria about the clinical bene-
fit for the patients had died down, unfortu-
nately it became evident that the patients
did not benefit in terms of life expectancy

since the leaflets of the valve “stuck” to
each other again. Again, it was Cribier who
in April of 2004 successfully implanted the
first collapsible “bio valve”, mounted on a
catheter, via the groin. The procedure is
always preceded by valvuloplasty of the
affected valve which is then pushed aside
by the new expanded valve. Two such valve
systems have been approved for implanta-
tion in people. Depending on the system,
either the valve is unfolded by means of a
balloon (Edwards Sapien system) or it
unfolds all by itself (Medtronic CoreValve
system). Although no benefit in terms of
survival has been demonstrated for this
procedure compared to standard open
heart surgery, this new technique offers
fundamental benefits such as the principal
chance to forego general anesthesia, car-
diovascular support systems (heart-lung
machine), and the need to split open the
sternum with its subsequent scar forma-
tion. Particularly when treating elderly high
risk patients, these aspects may be of
decisive advantage since fast ambulation
of the patients after the procedure is of
paramount importance. 

Generally, the diseased valve may be
accessed via the artery at the groin
(femoral artery) or below the clavicle (sub-
clavicular artery). Both systems described
above are suited for either access route.
The Edwards Sapien System also offers
the option to implant the new valve under
general anesthesia via minimum access
surgery forcing apart the ribs of the left
chest wall over the tip of the heart. This
type of procedure is used primarily in
those patients whose arteries either are
too tortuous or calcified and therefore do
not lend themselves as access routes.

Both current valve models are so-called
“bio valves”; in other words, just as the
valves implanted during open heart surgery
the leaflets of these valves are made of
preprocessed biological material from cat-
tle or pigs which is sutured to a collapsible
metal frame. These valves are anchored to
the cardiac wall at the level of the dis-
eased original valve by means of balloon
dilation or their own power of self-expan-
sion and start to function immediately
upon deployment.
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CoreValve bio valve (left: longitudinal view, right: top view) comprising a metal scaffold (nitinol) 

and sutured valve pockets (porcine pericardium), Source: in-house
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Preparation of catheter assisted aortic 

valve replacement

Once a patient is diagnosed with severe
aortic valve stenosis work-up is needed to
see if he/she can undergo a catheter
assisted procedure. In general, the patient
should be older than 65 years and/or run
a high surgical risk because of the con-
comitant disease (logistical EuroScore
>20% according to
http://www.euroscore.org). Pertinent con-
comitant disease includes heart and kid-
ney disorders; previous open heart sur-
gery; vascular disorders; neurological dis-
orders; and pulmonary hypertension. Once
these conditions are met, usually our
admissions management (phone +49-6131-
17-2633 or -3290) will plan for a three to
four day admission for work-up. This work-
up includes admission consultation with
the doctor; informed consent; physical
examination; ECG; lab tests; abdominal
sonography and cardiac ultrasound with
transesophageal echocardiography; car-
diac cath study with pulmonary blood
pressure measurement; and additional
imaging of the possible access arteries by
computerized tomography (CT) and ultra-
sound scanning. Unfortunately, these
numerous studies are needed for detailed
planning of the procedure and keeping the
possible complications as low as possible.

The findings are discussed first by our
“valve team” between heart surgeons, car-
diologists and cardio-anesthesiologists,
and then with the patients and his/her
family members. Depending on the find-
ings and symptoms the individual proce-
dure is mapped out. This covers the whole
gamut – from the catheter assisted proce-
dure via one of the access routes noted
above to open heart surgery in standard
fashion or as minimum access aortic valve
replacement and also aortic valvuloplasty
for temporal relief until definite therapy.

Catheter assisted aortic valve 

replace-ment

The patient is admitted one or two days
before the actual procedure. Any anticoag-
ulants should have been withdrawn before
then. The patient is prepared just as for
open heart surgery and informed consent
is obtained by the anesthesiologist and the
physician in charge of the ward. In the
case of concomitant narrowing of the
coronaries (coronary heart disease) these
stenoses may be stented while indwelling
venous catheters for drug delivery and
patient monitoring are being placed. For
instance, this may be performed on the
day before the actual procedure. During
the actual procedure our patients are
deeply sedated, preferably with ventilation

support (larynx mask) in order to stress
the patient as little as possible. Catheter
access is gained under local anesthesia,
usually via the groin. Under fluoroscopy a
wire is advanced from the groin through
the aorta into the heart and finally to the
stenosed aortic valve. Under rapid stimula-
tion with an external temporary pacemaker
a short cardiac arrest is triggered while at
the same time dilating the narrowed aortic
valve (valvuloplasty). 

In case of the self-expanding CoreValve
implant, which is collapsed into a deploy-
ment unit on a catheter, the new valve is
advanced over the guidewire to the level of
the heart valves. Once the best possible
position has been reached the protective
sleeve is retracted, thereby deploying in
place the leaflet-bearing metal frame
(CoreValve) by self-expansion and pushing
the diseased aortic valve into the wall of
the aorta. The CoreValve is anchored down
by its own elasticity and starts functioning
immediately. The puncture site in the groin
is closed with a special suture system
(ProStar). After the procedure has been
completed, the awake patient is trans-
ferred to the intensive care unit and later
to the monitoring ward. Since the artificial
valve exerts pressure on the surrounding
tissue there is the immediate risk of
arrhythmic heart action. Therefore, the
temporary pacemaker is left in place for at
least two days while the patient is being
monitored for at least five days. In about
20% of cases it becomes necessary to
implant a permanent pacemaker under the
skin, a minor procedure which can be car-
ried out under local anesthesia. After the
hospital stay the patient should undergo
rehabilitation and be on anticoagulation
(ASA and clopidogrel for six months, fol-
lowed by life-long ASA). The patients are
followed up six and twelve months after
the procedure as part of our aortic valve
clinic (phone +49-6131-17-7267). 
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Optimum position of the CoreValve implant at the transition 

between the left ventricle and the aorta

Source: Adapted from “Patienteninformation der Fa. CoreValve“
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The “Valve Team”

Our team comprises interventional cardiol-
ogists, heart surgeons and cardio-anesthe-
siologists. One unique feature of our cen-
ter is the fact that all members have to
agree on the individual approach to each
patient and that they follow up all patients

together. This multidisciplinary approach of
our specialized unit represents a unique
integrated treatment regimen, combining
individual patient centered care with inno-
vative treatment modalities.
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Ass. Prof. Ulrich Hink, MD (senior fellow, Department of Medicine 2 – Cardiology)
Jens Karmrodt, MD (senior fellow, anesthesiology)
Nalan Kayhan, MD, (senior fellow, Department of Cardiovascular and Thoracic Surgery)
Ass. Prof. Ali-Ashgar Peivandi, MD (senior fellow, Dep. of Cardiovascular and Thoracic Surgery)
Felix Post, MD, (senior fellow, Department of Medicine 2 – Cardiology)
Alexander Jabs, MD, (staff, Department of Medicine 2 – Cardiology)
Irene Tzanova, MD (senior fellow, anesthesiology)
Markus Vosseler, MD, (staff, Department of Medicine 2 – Cardiology)
Prof. Christian-Friedrich Vahl, MD (head, Department of Cardiovascular and Thoracic Surgery)
Prof. Thomas Münzel, MD (head, Department of Medicine 2 – Cardiology)

Contact

Cardiology/Aortic Valve Clinic (Ass. Prof. U. Hink, MD): phone +49-6131-17-7267
Heart surgery (N. Kayhan, MD, senior fellow, Department of Cardiovascular and Thoracic Surgery):
phone +49-6131-17-2106
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Cardiac arrhythmias may cause
numerous symptoms. Apart from the char-
acteristic rapid or irregular heart beat,
arrhythmia may also manifest as sudden
fainting or dizziness. It may intensify
shortness of breath or impair cardiopul-
monary capacity. The electrophysiological
focus of our Department of Cardiology 
primarily deals with the diagnosis and
treatment of such arrhythmias. For 
diagnosis we can draw on Holter ECG 
(1-7 days); event recording; ergometry; 
tilt table testing; and invasive electro -
physiological studies.

While some arrhythmias need not be treat-
ed, others may require medication. Today,
many arrhythmias may be cured perma-
nently by so-called catheter ablation (scle-
rotherapy either by heat or cold). Until
recently the classic indications for catheter
ablation were atrial flutter, AV node reentry
tachycardia and WPW syndrome. But now
an increasing number of patients with ven-
tricular tachycardia and intermittent or
persistent atrial fibrillation are treated by
this technique as well. This is one of the
areas in which our department specializes.
Today, it is assumed that it is primarily trig-
gering extrasystoles from the pulmonary
veins which irritate the left atrium and
thereby set in motion atrial fibrillation.
Primary objective of catheter ablation is
therefore electrical isolation of the pul-
monary veins from the atrium and to modi-
fy the electrical characteristics of the left
atrium in particular.

Such catheter ablations are carried out in
a specially equipped cath lab unit. This
unit is equipped with a special electrophys-
iological workstation (for ECG recording
and analysis), a so-called mapping system
(CARTO) and technical equipment for
applying energy (ablation generator (high-
frequency current) and equipment for cry-
oenergy). Electrical isolation of the pul-
monary veins is the prime focus when
treating intermittent atrial fibrillation. One
technique used for this purpose is cryoab-
lation (application of cold) which is per-
formed with a special cryo balloon. 

Alternatively, another strategy may be pur-
sued when treating patients with intermit-
tent atrial fibrillation and in particular per-
sistent atrial fibrillation. The geometry of
the left atrium is delineated with a so-
called mapping system which is also used
to mark the location of the pulmonary
veins, and by applying high-frequency cur-
rent electrical isolation of the pulmonary
veins is attempted. In many cases this
complex treatment can completely cure
the patients of any symtoms.

Another focus of the Department of
Medicine 2 is pacemaker and AICD thera-
py. Patients with bradycardia (abnormally
slow heart beat) can be implanted a pace-
maker for one or both chambers. In
patients with life-threatening rapid arrhyth-
mia originating in the chambers of the
heart, however, a so-called AICD (automat-
ic implantable cardioverter defibrillator)
may be implanted which can stop these
potentially life-threatening arrhythmias by
applying electrical shocks.
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News from the Field of Cardiac Arrhythmias

Treatment of atrial fibrillation 

with the cryo-balloon

Source: Courtesy of CryoCath Co.

Application of the CARTO mapping system 

in the treatment of atrial fibrillation



Another new treatment option is cardiac
resynchronisation therapy by biventricular
stimulation. In this procedure not only the
usual electrodes are placed in the right
atrium and right chamber but also a third
electrode in the coronary sinus stimulating
the left chamber. This can compensate the
asynchronism in patients with left bundle
branch block. This is particularly beneficial
in patients with severely impaired cardiac
capacity and poor left ventricular function. 

In our special pacemaker and AICD clinic
(phone +49-6131-17-2548 and -70589) we
regularly follow up more than 4,000
patients. Today, patients with implanted
pacemakers and AICD’s not living close to
Mainz University Medical Center may be
followed up simply via telemetry.
Telemonitoring the patients via the internet
helps to cut down on the number of moni-
toring appointments in the department, as
long as the patients adhere to their regular
telemetry schedule. 

Range of services (noninvasive):

standard ECG, exercise ECG,
Holter ECG ( up to 7 days)

tilt-table testing
event recording

(external and internal systems)
pacemaker and AICD checks

Range of services (invasive):

invasive diagnostic electrophysiological
study (EPS) 
catheter ablation (via high-frequency
 current or cryo application), in complex
arrhythmia, possibly aided by a 3D map-
ping system (CARTO) 
pacemaker implantation 
AICD implantation
implantation of biventricular pacemaker/
AICD systems.

Outpatient services:

pacemaker clinic
AICD clinic
special arrhythmia clinic
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Electrophysiology team 

(Dr. Felix Gramley, Angela Frese RN,

Dr. Hanke Mollnau, Dr. Cathrin Theis,

Dr. Klaus Kettering, Prof. Ewald Himmrich)

Table: Electrophysiological activity in numbers

Procedure 2004 2005 2006 2007 2008

Catheter ablations 74 81 117 138 255

Diagnostic EPS 25 25 39 33 41

EPS/ abl. overall 99 106 156 171 296

PM implants de novo 91 102 89 124 140

PM replacements and revisions 51 87 86 86 63

PM procedures overall 142 189 175 210 203

AICD implants de novo 56 66 75 80 95

AICD replacements and revisions 11 37 17 48 55

Biventricular AICD implants de novo 3 14 10 13 14

AICD procedures overall 70 117 97 143 150
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In our last annual report we pre -
sented the organization of our Chest Pain
Unit (CPU), preliminary statistics and the
awareness campaign with the 1. FSV
Mainz 05 soccer club. 

In 2008, 1,960 patients were treated on
the CPU representing an increase of
almost 20% over the previous year. 

We are aware that in the United States 
the establishment of Chest Pain Units 
has significantly increased the survival
rate after myocardial infarction. Dr. Till
Keller from our department has compared
the data from more than 1,200 patients
who came to the Mainz CPU with those
from 550 patients admitted to the emer-
gency department with suspected myo-
cardial infarction. 

The analysis clearly demonstrates that the
patients do benefit from being treated on
the Mainz CPU. Within two years, the
establishment of the CPU with its guideline
based rapid patient care significantly
reduced the combined target outcome of
mortality and the rate of reinfarction and

stroke in patients with acute coronary syn-
drome.

Mainz Chest Pain Unit – one of the 

first to be certified in Germany:

The last few years have seen a rapid rise in
the number of chest pain units in Germany.
Following the American and British example
the objective was - and still is - to improve
the care of patients with acute chest pain.

Both of these countries were able to
demonstrate that establishing these types
of CPU’s improved prognosis. However, the
rapid rise in the number of CPU’s has led
to somewhat of a rank growth. The German
Cardiac Society (Deutsche Gesellschaft für
Kardiologie – Herz- und Kreislaufforschung
e. V.) has therefore published recommen-
dations on the quality of chest pain units.
German CPU’s can now be certified based
on these quality guidelines. The process of
certification was laid down by Dr. Felix Post
from our department and a colleague from
Essen, Germany. In the end a total of 300-
400 CPU‘s with monitored quality are likely
to be established to cover all of Germany.
The care of patients with chest pain
demands an ambitious organizational con-
cept. Chest pain units are a very good solu-
tion to this problem. Last year the Mainz
Chest Pain Unit was one of the first to be
certified in Germany.

For 2009, we plan to increase the capacity
of the CPU from the present six to eight
beds and to rekindle the awareness and
information campaign with 1. FSV Mainz
05 soccer club.

NEWS FROM THE FIELD

News from the Chest Pain Unit

Better prognosis in patients with an acute myocardial infarction when

treated in the CPU compared to the emergency department

Certified CPU Mainz



As in the years before, the emergency
department cared for far more patients
than ever before.

While 7,579 patients were treated in 2004,
by 2008 this number has risen to 10,885
cases. This represents an increase of 45%
seen by the same number of nursing staff
and physicians as in 2004, demonstrating
the heavy increase in workload for this
section of the department. When looking
at the distribution of patients admitted by
the Departments of Internal Medicine,

most of them are admitted to the 1st

Department of Internal Medicine while our
department admits not only patients from
the emergency department but also the
Chest Pain Unit. 

Due to the dramatic rise in patient num-
bers in this section, restructuring is
planned here for 2009 aiming to improve
patient care in the emergency department.
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News from the emergency department
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Our ICU patients are cared for by a
team of physicians comprising one senior
fellow plus ten staff members and the
nursing team. The latter currently compris-
es 45 experienced nurses, with most of
them being board certified in “intensive
care”. All physicians have ample experi-
ence on the ICU, some already holding
board certification (internal medicine, car-
diology) and subspecialization in “special
internal intensive care medicine”. In addi-
tion, the care of our patients also includes
physiotherapy. The ICU is directed by
Professor Sacha Weilemann, MD and
Assistant Professor Sabine Genth-Zotz, MD.
In 2009, senior fellow Felix Post, MD and
senior staff member Joachim Kaes, MD will
be in charge of this unit. Dr. Post is
accredited for fellowship training in “spe-
cial internal intensive care medicine”.

As for many other areas, internal
intensive care is deeply involved in the
changes and optimization taking place in
the Department of Medicine 2. In 2009,
this service section will be enlarged. We
will report on this
in the annual report
for 2009.

NEWS FROM THE FIELD

News from the Intensive Care Unit

Members of the ICU team



One of our key projects striving to
improve health care in the Mainz region
has been the establishment of the first
thrombosis service in Germany caring for
patients taking the anticoagulant
Marcumar (phenprocoumon). To this end,
the Executive Board of the medical center
has provided ample space in building 403.

Why does this type of thrombosis 

service make sense?

More than 900,000 patients in Germany
are currently on long-term oral anticoagu-
lation (drugs used for blood thinning). The
most common indications for these drugs
are atrial fibrillation, artificial heart valves
and secondary prevention of thromboem-
bolic events. In the coming years, the
number of patients with the indication for
anticoagulation will be increasing, since
life expectancy and the percentage of the
elderly in the population will be rising even
further.

In 1948, the Netherlands began establish-
ing so-called thrombosis services, with full
nationwide coverage for the last 12 years.
These are specialized facilities caring for
patients on oral anticoagulants. This spe-
cialized care assures high treatment effica-
cy and a high treatment rate for the
patients. In the Netherlands, roughly

2.2% of the population is treated with

oral anticoagulants, while in Germany

this percentage is about 1.1%, in other

words a difference of 50%. However,
there are some countries with even higher
treatment rates: for instance, in the US
this percentage is at 3.6% of the total pop-
ulation. These numbers emphasize that

there might be a high number of unre-

ported cases in Germany who actually

need this important treatment, but do

not receive it for various reasons.
The most common complications of
oral anticoagulants are overdosage in -
duced hemorrhage and underdosage
related thromboembolic events, in 

particular a stroke. In countries where

these patients are cared for by specialized
services, the complication rates for

hemorrhage and embolism are signifi-

cantly lower. 

The Dutch numbers are particularly useful
since in this country thrombosis services
provide nationwide care coverage for these
patients. Not only does this guarantee best
possible indication for oral anticoagulation,

but the outstanding infrastructure also
ensures that a large percentage of

patients (>80%) is well dosed, their lab
tests being within the therapeutic range.
The success of the thrombosis centers in
the Netherlands speaks for itself: The

thromboembolic complication rate is

at roughly 1.5% and the incidence of

hemorrhage at about 2.0%. While

there is no definite data for Germany,
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Presentation of the New Thrombosis Service

Indication # of pts. % of population OAC

Overall 800-900,000 1%

Atrial fibrillation 400,000 0.5% 
(about 50% of pts. OAC)

Deep 
venous thrombosis 200,000 0.25%

Artificial
heart valves 80-90,000 0.1%

Others 175,000 0.2%

(OAC – Oral anticoagulanted patients in response to phenprocoumon)
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estimates of both complication rates

assume much higher values. 

Accordingly, Germany is starting to estab-
lish thrombosis services along the lines of
the Dutch example. Mainz will be the first
German site for this care model sponsored
by the EU, and as reference center it will
support the roll-out in Germany.

How does the thrombosis service 

work?

After blood has been drawn (1) it will be
sent to the central lab at Mainz University
Medical Center (2). The results are fed into
a database (3) and then communicated to
the thrombosis service via internet (4-5).
The test results are analyzed and assessed
by a computer program at the thrombosis

service (6). Based on this analysis a
dosage for the next few weeks is suggest-
ed and mailed to the patient who then will
be informed about his/her marcumar dose
within 24 hours after blood has been
drawn. If the test results fall outside the
desired target range, the patient will be
informed personally by a staff physician on
the thrombosis service.

Apart from these regular patients, the
thrombosis service will also care for self-

monitoring patients, in other words
patients who have their own unit for anti-
coagulation testing (INR). After the test
has been completed these patients can log
into their own patient record via their com-
puter at home and enter the test result. If
the latter falls outside the therapeutic
range the thrombosis service will be

informed automatically. In turn, the service
would contact the patient immediately and
attempt to ascertain why the therapeutic
range has been exceeded.

The following German health insurance
providers are actively participating in this
contract for integrated care: DAK, GEK and
HMK. Negotiations with other health insur-
ance providers are underway. This health
care model was established by the
Rheinland-Pfalz Department of Labor,
Social Security, Women Affairs and Health
and will continue to receive huge support.

NEWS FROM THE FIELD
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The Gutenberg Heart Study is a popu-
lation based prospective cohort trial which
has enrolled a random sample of 35,000
people living within the city of Mainz and
the district of Mainz-Bingen. Of these,
about 14,300 will be entered into the core
analysis.

The participants are between 35 and 74
years old and are recruited for the study on
a male:female basis of 1:1. The primary
objective of the Gutenberg Heart Study is
to define a score which can reliably predict
cardiovascular risk, while taking into
account, in addition to any standard risk
factors present, psychosocial conditions,
environmental and life-style aspects, extent
of subclinical atherosclerosis already pres-
ent as well as blood test based phenotype
and genetic phenotype. Since it was
launched on 10 April 2007, 7,063 partici-
pants have been enrolled in this study. 

Directed by Prof. Blankenberg, MD and the
university steering committee (comprising
Prof. Münzel, MD, Department of Medi-
cine 2; Prof. Lackner, MD, Department of
Clinical Chemistry and Laboratory
Medicine; Prof. Pfeiffer, Department of
Ophthalmology, Prof. Blettner PhD,
Department of Medical Biometrics,
Epidemiology and Information Science;

and Prof. Beutel, MD, Depart ment of
Psychosomatic Medicine and
Psychotherapy), this trial integrating differ-
ent specialties is a beacon of the universi-
ty. Daily work is coordinated by the study
manager, Philipp Wild, MD, supported by a
team of investigators comprising Andreas
Bender, MD, Stephanie Herkenhoff, MD
and Christoph Sinning, MD.

The organization of the Gutenberg Heart
Study is an integrated component of the
studies carried out. The diagram below
illustrates the pillar concept of the trial.
The first follow-up phase of the Gutenberg
Heart Study, initially reestablishing contact
with the participants just by phone, will
start at the end of 2009. Starting October
2011, all approx. 15,000 participants until
then will be invited once again to undergo
reassessment.

On a global level, coronary heart disease
(CHD) is the leading cause of cardiac
death. Although in recent years cardiovas-
cular mortality has decreased in most
developed nations, the rates for coronary
heart disease have remained constant in
the western world. In contrast, the tra -
ditional factors of cardiovascular risk keep
rising, resulting in a steady increase in

diabetes mellitus, hyperlipoproteinemia
and hypertension, the triad mostly 
re sponsible for the risk of myocardial
infarction.

The objective of prospective epidemiologi-
cal trials is to identify and highlight these
risk factors. These trials observe a well
defined population over a certain amount
of time and record disease related events
during this period, such as myocardial
infarction, stroke and cardiovascular
death. This design of the study makes it
possible to identify a large number of risk
factors. However, this design can still be
improved if the trial delineates earlier end-
points, applying the latest genetic and pro-
teomic techniques, since this would let us
describe events still evolving.

The prospective population based
Gutenberg Heart Study (GHS) was initiated
at Johannes Gutenberg University Mainz
Medical Center to study and gain a better
understanding of the origin of atherosclero-
sis and coronary heart disease. The trial
covers three different data aspects. First,
there is epidemiological data obtained from
questionnaires and computer assisted per-
sonal interviews; secondly, other data yield-
ed by measuring subclinical atherosclero-
sis; and thirdly, establishment of a biologi-
cal database permitting prospective
genomic and proteomic research.
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Gutenberg Heart Study

> Update 2008

Planned inclusion numbers of the studyl

Concept of the GHS
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The research network of the Gutenberg
Heart Study will gather detailed information
on the following major research areas:

provision of the degree of strain tied into
psychosocial and environmental factors
as well as daily work;
quantitation of early subclinical athero-
sclerosis;
identification of protein patterns related
to atherosclerosis;
identification of genetic patterns related
to atherosclerosis and application of
genome-wide association (GWA) studies
and RNA expression analysis;
provision of information on the extent of
subclinical disease: 
provision of endpoint data related to
fatal and non-fatal disorders.

In conjunction with the population based
Gutenberg Heart Study other trials were
established at the study center which will
study the acute coronary syndrome. One
focus is to delineate the role of genetic
information in the development and
expresssion of disease. Therefore, the

Gutenberg Heart Study was complemen  -
ted by establishing the Gutenberg
HerzINFARKT Study and the Gutenberg
Tako Tsubo Trial.

The Gutenberg HerzINFARKT Study
researches the genetic background of
acute coronary syndrome. This is a case
control trial with retrospective enrolment
of patients, aged 18-50 years, into the
sample investigated. Three months after
the acute event the patients are asked to
participate in the study. This ensures sta-
ble conditions for scar formation as well 
as for biomarker levels and genetic stud-
ies. The trial has been running on the
study ward of the Gutenberg Heart Study
since June 2008 with a current enrolment
of 233 patients. The study center for 
cardiovascular prevention at Johannes
Gutenberg University Mainz Medical
Center has its scientific focus on the study
of cardiovascular disorders. The Gutenberg
HerzINFARKT Study is being conducted to
gain a better understanding of the origins
of myocardial infarction in young patients.
Not all cases can be adequately explained

by traditional risk factors such as hyper-
tension, smoking, high cholesterol levels
and diabetes, implying that genetic dispo-
sition probably plays an important role as
well. The study is recruiting patients who
have suffered myocardial infarction below
the age of 50; these patients come from
the Mainz University Medical Center, GPR
Hospital in Rüsselsheim and Armed Forces
Medical Center in Koblenz. The patients
are identified by the hospitals where they
are treated and contacted by mail. Upon
enrolment in the trial they undergo
detailed examination at the study center,
the focus being on the cardiovascular sys-
tem.

Cardiovascular diseases are the most com-
mon cause of morbidity and mortality in
the developed nations of the West.
According to the data of the German
Federal Office of Statistics, in 2005 about
368,400 men and women died of cardio-
vascular disorders; in other words, these
diseases caused almost every other death.
Each year almost 300,000 patients suffer
myocardial infarction. In recent years the
incidence of cardiovascular disease has
increased significantly and therefore
makes additional research vital.

The Gutenberg Heart Study currently
employs almost 70 people and has an
annual budget of almost Euro 1.5 million.

Johannes Gutenberg University Mainz
Medical Center
Building 406, Floor 1
Langenbeckstr. 1
55131 Mainz, Germany
Phone: +49-6131–17 5926
Fax: +49-6131–17 3403

GUTENBERG HEART STUDY UPDATE

Rooms where the GHS takes place 

Gutenberg Heart Study Team



Group topic

The group is researching the pharmacolog-
ical influence on endothelial dysfunction in
patients with coronary heart disease.
Randomized unicenter controlled double
blind and investigator initiated clinical trials
fulfilling the German Pharmaceuticals Act
study the effect of various drugs on
endothelial function, the latter quantified
as flow-mediated dilation of the brachial
artery. For this investigation into the mech-
anisms of endothelial dysfunction markers
for inflammation, oxidative stress and
platelet function are measured. According
to the requirements of modern investigator
initiated clinical trials, the studies are
implemented in close cooperation with the
Interdisciplinary Center for Clinical Studies
(IZKS; headed by M. Seibert-Grafe, MD). 

The trials are car-
ried out within the
context of intrade-
partmental cooper-
ation (e.g., INEF
study in coopera-
tion with the
Gutenberg Heart
Study) and interdepartmental cooperation
(Department of Clinical Chemistry and
Laboratory Medicine; headed by Prof. K.
Lackner, MD; Medical Center Pharmacy,
headed by I. Krämer, MD). The studies are
either financed by industry sponsors or
departmental resources from the budget
for research and teaching. 
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Clinical Research

> Endothelial Function Group

Working group staff organization

Head: 
Assistant Prof. Ascan Warnholtz, MD
Medical coordinator: Mir Abolfazl Ostad, MD
Study nurse: Hannelore Seiler
IT support and statistics:
Seyed Ebrahim Ostad
Project specific medical doctoral students:
Boris Schnorbus, Robert Schiewe

Endothelial Function team 

(Mir Abolfazl Ostad, MD, Seyed Ebrahim Ostad, Hannelore Seiler,

Boris Schnorbus, Robert Schiewe, Assistant Prof. Ascan Warnholtz, MD)

Topic: The effect of pentaerithrityltetranitrate on endothelial function in patients with coronary heart disease 
(PENTA trial)

Sponsor: Actavis GmbH & Co. KG, Langenfeld
Sponsored budget: Euro 180,000
Time frame: 2006 - 2008

Topic: Evaluation of the effect clopidogrel termination one year after drug eluting stenting has on inflammation 
markers (DECADES trial).

Sponsor: Bristol Myers Squibb
Sponsored budget: Euro 20,000
Time frame: 2007-2008

Topic: Evaluation of the effect dalcetrapib has on endothelial function in patients with stable CHD or risk factors 
for CHD Multicenter study.

Sponsor: Roche
Sponsored budget:

Time frame: 2008-2011

Projects:
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The last two decades have seen major
progress in the care of heart disease, par-
ticularly in the treatment of myocardial
infarction and heart failure. Apart from the
development of new medications and med-
ical devices by industrial research, this
progress also grew out of the implementa-
tion of extensive clinical trials. Patients
participating in these studies have made a
major contribution to medical progress to
date. The patients themselves benefit sig-
nificantly by participating in this type of
trial since not only are they given the
chance to be treated with the latest drugs
but they also obtain more intense medical
care from the study team. 

Within this context, we partner major
international pharmaceutical companies
and administer phase II-IV trials. In the
cath lab the focus of our studies is on
treating acute coronary syndrome and
investigating into anticoagulation after bal-
loon angioplasty (PTCA) and stenting. In
addition, we put particular emphasis on
studies of new types of drug eluting
stents. Furthermore, we provide long-term
care for patients with chronic heart failure
or cardiac arrhythmia. 

The Clinical Trials Center is directed by
Assistant Professor Genth-Zotz, MD and
Dr. Niethammer, MD acting as deputy
head. Dr. Biedenkopf, MD is staff member,
while the studies are coordinated by Ms.
Braun who is responsible for the invasive

trials, together with Ms. Käsberger and Ms.
Wüst. The trials on heart failure and car-
diac arrhythmia are adminstered by Ms.
Junker-Sopart and Ms. Rady-Pizarro. 

In 2008, the Clinical Trails Center was
involved in carrying out 19 clinical studies.
273 patients were enrolled in running trials

and more than 430 patients overall were
cared for by our center during their stud-
ies.

The recruitment numbers listed in the
table prove that Ass. Prof. Genth-Zotz, MD
and her group have been successful in
enrolling patients in studies already run-
ning.

At this point we would like to thank 

all patients who were willing to parti-

cipate in these trials. 

Successful implementation of clinical trials
in the future requires the continued coop-
eration of patients and we therefore appre-
ciate any and each participant in these
studies. Only together will we secure
future medical progress.
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Clinical Trials Center team 

(Susanne Wüst; Gabriele Gebel, Dr. Frauke Dumstorff, Assistant Prof. Sabine

Genth-Zotz, MD, Ute Junker-Sopart, Dr. Margit Niethammer, Bärbel Kaesberger,

Ulrike Rady-Pizarro, Dr. Amelie Biedenkopf, Heike Braun)

Clinical Trial Center

Study pts. enrolled overall enrolled patients

designation 2008 2008 

Averroes 3 3

Certify 13 16

Champion 6 6

Cogent 21 21

Crescendo 2 35

Improve IT 22 24

Current 96 102

I-Preserve recruiting terminated 15

Olympia recruiting terminated 12

Plato 11 35

Proency 79 79

Rely recruiting terminated 32

Rocket 2 2

Red-HF 2 7

Sepia 5 5

Shift 5 6

Spirit Women 6 6

Transcent recruiting terminated 16

Zomaxx recruiting terminated 14

273 436



The preclinical studies primarily focus
on those mechanisms resulting in impaired
endothelial function. The endothelium is a
single layer of cells lining the inside of ves-
sels and stopping blood components from
penetrating into or through the wall.

Because of the large number of cells
(5x1013), mass (1.5kg) and surface area
(1,000m2) the endothelium plays a pivotal
role in vascular homeostasis, and due to
its marked metabolism it may justly be
regarded as the biggest organ of the body.
Its surface area is as big as a football field.

The endothelium produces substances
which may dilate or constrict vessels, stop
or accelerate the process of vascular calci-
fication.

The possible course of vascular calcifica-
tion is determined not only by risk factors
such as smoking, hypertension, diabetes
and excessively elevated cholesterol levels,
but also by the individual genetic disposi-
tion.

Functional impairment of the endothelium
is known as endothelial dysfunction and is
important for clinicians, as this dysfunction
is the first clinically noticeable marker for
evolving atherosclerosis which can be
measured. This in turn permits the early
recommendation of preventive measures
such as a change in lifestyle or drug regi-
men in order to prevent full blown athero-
sclerosis which often develops into fatal
complication of acute myocardial infarc-
tion. 
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Preclinical Experimental Research

> Vascular Biology/Molecular Cardiology Lab

Preclinical Research team 

(Dipl.-Biol. Swenja Schumacher, Prof. Andreas Daiber, Merle Götz, Jörg Schreiner, Nicole Schramm,

Dr. Matthias Oelze, Prof. Thomas Münzel, Mohammed Alhamdani, Moritz Brandt)
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With the deposition of blood lipids the
 surface becomes more irregular and the
platelets will clot more easily. This will also
release growth factors. The latter will facili-
tate the growth of changes in the wall and
may ultimately result in the vessel narrow-
ing, e.g., coronary stenosis.

This in turn will impair the blood supply of
the heart and produce the pain known as
angina pectoris. It is important that these
electron micrographs depict early stages
of vascular changes (endothelial dysfunc-
tion) which may regress by appropriate
diet or physical exercise. This is the reason
why in the Department of Medicine 2
endothelial function is determined in
almost all patients and for each participant
in the Gutenberg Heart Study this vascular
function is measured by three different
techniques.

During the last year our experimental lab
has pursued different projects promoting
the development of endothelial dysfunc-
tion.

age,
diabetic metabolism and
implantation of drug eluting stents.

Quite interesting are the results of studies
identifying new mechanisms which help
medication such as lipid reducing drugs
(statines) or angiotensin receptor blockers
(sartanes) improve vascular function in
 animals with induced diabetes.

We have also made significant progress in
analyzing the different modes of action of
organic nitrates such as nitroglycerin and
PETN (Pentalong®).

RESEARCH

The early vascular changes will be
explained briefly using the following
images obtained by electron microscopy: 

In healthy vessels the endothelial cells are
aligned uniformly and parallel to the direc-
tion of the blood flow. The surface appears
smooth and based on this electromicro-
graph good endothelial function may be
assumed.

Once risk factors come into play, inflam-
matory cells, in this case white blood cells,
stick to the endothelium.

They are also capable of slipping through
the endothelial cell layer.



38 RESEARCH
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Project

The effect of pentaerithrityltetranitrate (PETN) treatment
on angiotensin II induced endothelial dysfunction and
hypertension 

A new class of organic nitrates: Studies on bioactivation,
tolerance and cross-tolerance phenomena. 

The role of ALDH-2 in the development of nitrate toler-
ance following the acute application of organic nitrates:
patient study based on monocyte ALDH-2 activity and
other blood parameters

The role of mitochondrial and NADH oxidase mediated
superoxide sources in the development of nitrate tolerance

The effect of in vivo treatment with telmisartan on strep-
tocotocin induced diabetes mellitus IDDM) in Wistar rats

Th effect of AMP-mediated proteinkinase activation on
endothelial function, hypertension, septic shock and
nitrate tolerance in vivo

The critical role of cardiac NADPH oxidases as superox-
ide sources in the development of alcoholic cardiomyopa-
thy: studies of a murine model of acetaldehyde overload

Aging and endothelial dysfunction

Nitros(yl)ating species in the nitric oxide – superoxide –
peroxynitrite system: evidence of the essential role of
peroxynitrite in physiological nitros(yl)ating reactions

Causes of endothelial dysfunction induced by drug eluting
stents

The effect of atorvastatin on STC induced insulin depend-
ent diabetes mellitus

The role of isolated reducing of the heart rate with ivabradin
on the progression of atherosclerosis in the murine model

The role of biliverdin reductase as antioxidative system in
increased oxidative stress

Recovery of endothelial dysfunction and vascular oxida-
tive stress in rats with streptocotocin induced insulin
dependent diabetes mellitus through treatment with
 pentaerthrityltetranitrate

The effect of immune cells from the blood stream on endo -
thelial dysfunction in an experimental hypertension model

The effect of telmisartane on vascular formation of reac-
tive oxygen species and vascular dysfunction in an exper-
imental nitrate tolerance model

Mechanisms of nebivolol-mediated protection of endothe-
lial function in various animal models

Crosstalk between reactive oxygen species from the
mitochondria and NADPH oxidases

Supervisor
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Financial support

ACTAVIS
Robert Müller Foundation
(scholarship)

Development funds 2008 +
SMRC resources (8851284)

Development funds 2008 +
Science and Medicine
Research Center resources
(8851284)

Collab Res Center 553 and
remaining MAIFOR funds

Boehringer Ingelheim

German Research Foundation
(DFG)

German Heart Foundation

Robert Müller Foundation

JGU development funds 2008
+ Science and Medicine
Research Center resources
(8851284)

Cordis

Pfizer

Servier

JGU development funds 2008
+ SMRCenter res (8851284)

ACTAVIS

Boehringer Ingelheim

Forest Research Institute

Development funds 2008 +
Sc and Med Research Center
resources (8851284)

Publications

Schuhmacher et al.,
submitted

Schuhmacher et al., 
Br. J. Pharmacol. 2009

Wenzel et al., J. 
Pharmacol. Exp. Ther. 
2009

Wenzel et al., Antiox. 
Redox. Signal. 2008

Wenzel et al., Free Radic
Biol Med 2008

Schulz et al., Circulation
2008 and Schuhmacher
et al., being revised

Being prepared

Wenzel et al., 
Cardiovasc Res 2008

Daiber et al., 
Free Radic. Biol. Med.

Jabs et al., J Am Coll
Cardiol 2008

Wenzel et al., 
Atherosclerosis 2008

Schuhmacher et al., 
submitted 

Being prepared

Being prepared

Trial was started

Trial was started

Trial was started

Trial was started
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Through the restructuring described
above and additional optimization in
admission and discharge management,
once again we have been able to increase
our admissions and therefore our rev-
enues.

We have now passed the level of 7,000
patient per year, and the forecast for this
year indicates that we are rapidly
approaching 7,500 admissions per year.
There has been a corresponding decrease
in the mean length of stay to just above
four days.

Regarding the accumulated casemix points
we have seen a dramatic increase of
almost 500 points.

Multiplied with the going base rate of
almost Euro 2,900, this represents an
increase in revenues of about Euro 1.4 mil-
lion (source: internal budgeting).

DEPARTMENT PERFORMANCE IN NUMBERS

Department Performance in Numbers



As far as the treatment of cardiovas -
cular disease in the Rhein-Main area is con -
cerned, there are quite a number of com-
petitors. The mission is to increase the
number of cardiovascular cases is therefore
a major challenge. On the next few pages
we would like to concentrate on describing
the organization of our Mainz Heart
Network and its effect on patient flow in
the highly competitive Rhein-Main area.

Initial situation in 2004:

Starting 1 January 2004, all hospitalized
patients in Germany were to be billed
according to the German DRG system (G-
DRG – diagnosis related groups).
Supposedly the DRG system allows better
economic assessment of the cases, will
reduce length of stay and help cut costs
by reducing the number of hospital beds.
In this context it is interesting to note the
computed comparison of 2003 between
the medical centers of the universities of
Mainz and Heidelberg. Despite a compara-
ble number of hospital beds the number of
admissions, and therefore revenues, in
Mainz was significantly lower than in
Heidelberg. In addition, by 2003
Heidelberg had already introduced a chest
pain unit (CPU) in an attempt to improve
care of patients with acute myocardial
infarction. 

Mainz Heidelberg

Admissions 4700 7500

# of beds 117 110

Primary revenues 19 mill. 33 mill.

Chest Pain Unit no yes

The Department of Medicine 2 never
wavered from its goal to optimize the
regional quality of care for patients with
cardiac symptoms.

Until recently the path of chest pain
patients in Mainz was not clearly defined,
resulting in a significant loss of valuable
time which made the situation of these
patients even worse, especially if the chest
pain was due to myocardial infarction. 

Patients with chest pain either contacted
one of the private cardiological practices
(e.g., CARDIOACUT), the family physician
or Mainz University Medical Center. After
initial assessment ruling out or confirming
possible myocardial infarction, the patient
was then referred back to the family physi-
cian or referring physician or admitted to
the University Medical Center. Consistent
rules for Mainz were almost nonexistent. 
Due to the special experience of the head
of department, Prof. Münzel, MD, gained
in the highly competitive cardiological situ-

ation in Hamburg, it was evident that in
Mainz networking and not lone action was
called for; in other words, not only should
the care offered by the university be scru-
tinized, but also the overall situation in the
region in an attempt to create cardiological
networks. The following figure illustrates
the possible cooperating partners of this
type of heart network.

In mid-2004 corresponding discussions
were held with private cardiological prac-
tices, the Mainz Catholic Medical Center,
health insurance providers and the
Rheinland-Pfalz Department of Health. The
overall objective was to improve the emer-

gency treatment of patients with chest
pain by establishing a specialized chest
pain unit. After rather brief preparation the
Mainz University Chest Pain Unit was
established in 2005 (see Annual Report
2004-2007).

At the same time Mainz Catholic Medical
Center (KKM) decided to establish a car-
diac cath lab. Use of this cath lab was of
some interest for private cardiological
practices as well as Mainz University
Medical Center.

In the summer of 2007 Mainz University
Medical Center was able to sign a contract
of cooperation with KKM for a period of
eight years. The lab was opened and
blessed in a ceremony officiated by
Monsignore Eberhardt. 
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Situation before the Mainz Heart Network was

founded
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In an effort to improve the care of chest
pain patients even further, subsequent dis-
cussions were held with the CARDIOPRAX-
IS. As a result, a seamless interface was
created between outpatient and hospital-
ized care of patients with chest pain at the
Mainz University Medical Center. This
interface was unique in all of Germany.  

In an attempt to improve the care of
patients with chest pain, the CARDIO-
PRAXIS has relocated its emergency clinic
(CARDIO ACUT) to the Mainz University
Medical Center. The rooms of CARDIO

ACUT are now right next door to the chest
pain unit (figure).
Once CARDIO ACUT has diagnosed a
chest pain patient as having myocardial
infarction, he/she is immediately referred
to the chest pain unit next door. This
ensures rapid and efficient treatment of
the infarction. On the other hand, patients
admitted to the Mainz University Medical
Center with suspected myocardial infarc-
tion will be referred back to the
Cardiopraxis once infarction has been
ruled out.

In both 2007 and 2008, our Mainz Heart
Network was expand further by finalizing
cooperation agreements with the 
private cardiological practices of

Rittgen/Katsaros (Mainz) and Hauser

(Bad Kreuznach).

The benefit of this type of cooperation with
private cardiological practices is the fact
that patients treated by physicians in these
offices may be catheterized by them at the
cath lab of the Medical Center, with the
latter providing maximum expertise and
best possible emergency management.

Our heart network with its objective of
optimizing the care of patients with coro-
nary heart disease has developed accord-
ingly.

The exciting question is to what extent
these measures have impacted on the per-
formance numbers of the Department of
Medicine 2. As illustrated by the table
there was a definite increase in the num-
ber of admissions and revenue level with a
concomitant reduction in the number of
beds provided. At least part of this devel-
opment is a direct result of establishing
the chest pain unit.

Mainz Mainz

2004 2008

Admissions 4725 7156

# of beds 118 110

Primary revenues 19 Mio ~30 Mio

Chest Pain Unit no yes

MAINZ HEART NETWORK

Situation after the Mainz Heart Network had

been founded

Emergency
Department

Chest Pain Unit

Radiological
Diagnostic
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Department Events in 2008

Date

16 January 2008

12 March 2008

09 April 2008

25-26 April 2008

11 June 2008

06 August 2008

03 September
2008

10 October 2008

Event

Hot topics in cardiology and heart sur-
gery

Symposium
Cooperative care of cardiological emer-
gencies in the Mainz Heart Network

Sponsored by Pfizer

ONTARGET – results forum

Sponsored by Boehringer Ingelheim

BNK satellite symposium
Mainz – Atlanta, USA
Innovations 2008
Interventional strategies:
Coronary heart disease and heart
valves

supported by numerous sponsors

1st network event: 
Success through cooperation - 
Rheinhessen healthcare region

Symposium
Thrombosis service – 
integrated care in oral anticoagulation

Symposium
Secondary prevention of stroke

supported by numerous sponsors

Hypertension Symposium:
Aspects in diabetology, cardiology and
nephrology

Presentations

“Pill in the Pocket” concept in atrial fibrillation 
current heart valve surgery 
percutaneous heart valve replacement 
Renin-angiotensin system in cardiovascular risk patients

Cardiac emergency: Who should be hospitalized and what happens?
Cardiac emergency: What is the role of the private cardiological
practice?
Where is the place of the family physician in the Mainz Heart Network?
Integrated care as a model of cooperation

Sudden cardiac death
HOPE and ONTARGET – trial review and rationale
ONTARGET – study results in cardiovascular prevention
Discussion forum for results and their pertinence to practical work

Diagnosis and therapy 2008
Valvular disorders
New quantitation in echocardiography

Network potentials: Rheinhessen healthcare region initiative
Expectations of the leaders for the participants
Expectations of the participants for the healthcare region
Future course / milestones

Oral anticoagulation in Germany – situation analysis
Patient care through the Mainz Thrombosis Service
The thrombosis service as an integrated care project 

What is new in secondary medical stroke prevention?
Which embolic sources must I remember?
What to do in patent foramen ovale (PFO)? 

Hypertension: Special aspects in cardiac patients 
Hypertension: Special aspects in renal patients 
Hypertension: Special aspects in diabetic patients
CardioAcut – initial experience, preliminary results
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24 October 2008

29 October 2008

28 November
2008

29 November
2008

Symposium:
IBISCUS Imaging School for Contrast-
Enhanced Ultrasound 

International course on contrast
echocardiography in cardiac imaging

Hosted by the German Cardiac Society
– Herz- und Kreislaufforschung e.V.

Sponsored by Bracco

Symposium: 
Cardiology update – 
heart rate and CHD

Organized by Servier

Evening topic for patients

“Heart valve disease, valve surgery,
anticoagulation”. 

In cooperation with the German Heart
Foundation

Workshop:
Diagnosis and treatment of early stage
atherosclerosis

In cooperation with Berlin-Chemie

Technical and physiological principles in contrast echocardiogra-
phy
Clinical benefit of contrast enhancement in resting and exercise
echocardiography
Assessment of global and regional systolic function. Current data
and initial experience from a 3D study.
Live study in contrast echocardiography (live coverage from the
echo lab)
–Assessment of global and regional function 

(dobutamine stress echocardiography)
–Ischemia detection (vasodilator stress echocardiography) 
interspersed with interactive case presentations (televoting)
Report from clinical research: 
Vitality assessment after myocardial infarction
Myocardial contrast echocardiography: 
Technical aspects and clinical significance

Heart rate as cardiovascular risk factor
Sole heart rate reduction in the treatment of cardiovascular dis-
ease 
News from CHD: The Beautiful trial – 
reduce heart rate and live longer?

Latest results from the American Heart Congress 2008
The new thrombosis service in Mainz
Implanting heart valves through the groin: 
Preliminary results from Mainz

Prognostic significance and pharmacological modification of
endothelial function
Measuring the thickness of intima and media: when, how and
why?
Workshop
–endothelial function
–intima-media thickness
Antiatherosclerotic effects of renin-angiotensin receptor blockers
New types of healthcare provision – the rules have changed:
Health care system requirements



With its innovative “Mainz Heart
Network” project the Department of
Medicine 2 was nominated for the best
referral concept of the 4th Congress on
Hospital Communications. Among the 80
contenders for this award it was voted one
of the top four concepts. 

The jury emphasized the distinctive con-
cept of restructuring the regional health-
care market through the “Mainz Heart
Network”. Established under the director-
ship of Felix Post, MD of the Department
of Medicine 2, the “Mainz Heart Network”
rests on cooperation between urban and
regional hospitals and private cardiological
practices in providing acute care for
patients with cardiac complaints in the
Mainz and Rheinhessen regions. The com-
mon cooperative care of cardiac emergen-
cies not only helped to prevent the estab-
lishment of expensive parallel pathways
but improved all other economic para-
meters as well – while at the same time
improving quality of care and patient
 satisfaction.

The Hospital Award is given to the best
concepts and managers in the area of hos-
pital communications. The awards for
“Best Marketing Concept”, “Best Referral
Concept”, “Best Website” and “Manager of
the Year” were presented 27-30 October
2008 during the 4th Congress on Hospital
Communications in Cologne. The topics of
this congress hosted by Rotthaus Medical
GmbH are hospital communications, hospi-
tal marketing and public relations.
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Foundation Heart of Mainz – 

Objective of the foundation

The objective of the Foundation Heart of
Mainz is the early detection and effective
treatment of myocardial infarction and the
early stages of other heart diseases in
order to counteract the predicted increase
in these disorders. About 300,000 patients
in Germany currently experience myocar-
dial infarction, with roughly 65,000
patients dying from it. Experts estimate
that this rate will double by 2025.

The foundation, founded in 2007, supports
reasearch and teaching and continuous
improvement of patient care at the
Department of Medicine 2. Foundation
work focuses on prevention, diagnosis and
treatment of cardiovascular shock, inter-
ventional therapy of coronary heart dis-
ease (CHD), diagnosis and interventional
treatment of cardiac arrhythmias and the
treatment of peripheral vascular disorders.

The Mainzer Volksbank donated a total of
Euro 35,000 for the “Foundation Heart of
Mainz”.

The Mainzer Volksbank supported 

the Foundation Heart of Mainz 

with Euro 10,000

in June 2008 and another donation of Euro
25,000 in October 2008. “Our committment
is geared towards  saving lives and contribut-
ing to research and
patient care, as well
as improving the
quali ty of life for
these patients”, said
Hans-Werner Diehl,
CEO of the MVB, 
on presenting the
first cheque to Prof.
Münzel, Head of the
Department of Medi-
cine 2 and  initiator
of the Foundation
Heart of Mainz, and
Her mann Becker,
member of the
board of trustees of
the foundation. Accor-
ding to Prof. Münzel 
all steps taken by the
Foundation Heart of
Mainz follow one com-
mon goal: to always
keep cardiological diagnosis and treatment
state-of-the-art so as to ensure best possible

care for all patients.
“Every euro donated
to the foundation
will help save lives.
And this is why we
are very pleased
about the generous
donation from
Mainzer Volksbank”,
added Prof. Münzel.
The money for the
second donation
was collected by
Hans-Werner Diehl,
the former CEO of
Mainzer Volksbank,
at his retirement
festivities.

Big support for foundation 

Foundation Heart of Mainz says thank

you to its patrons 

Institutions, banks and companies from
Rheinhessen have been supporting the
Foundation Heart of Mainz since its incep-

tion in 2007. Meeting with foundation
patrons in October 2008 on the occasion
of its first anniversary, Prof. Münzel
thanked them for their continued support.
On behalf of the State of Rheinland-Pfalz,
Doris Ahnen, Secretary of Science, was
also present at this meeting and thanked
the patrons for their commitment. Prof.
Münzel pointed out that in order to fulfill
the goals of the foundation “not only must
cardiological diagnosís and treatment be
kept up to date but this also holds true for
intensive research and best possible train-
ing of junior doctors.” To this end, financial
support from the commercial sector is
extremely important. In this regard, Prof.
Münzel thanked Otto Boehringer, the rep-
resentatives present from the Rheinland-
Pfalz Investment and Structure bank (ISB)
and Mainzer Volksbank as well as Peter

FOUNDATION

Hans-Werner Diehl presenting his donation 

of Euro 25,000 to Prof. Thomas Münzel

Secretary Doris Ahnen and prof. Thomas Münzel at a meeting with the 

sponsors of the Foundation Heart of Mainz (Peter Ditsch, Jürgen Dietz, 

Prof. Thomas Münzel, Peter Geipel, Secretary Doris Ahnen, Deputy Speaker

of the State Parliament and Chairman, Foundation Heart of Mainz, 

Hans-Artur Bauckhage, Hans-Joachim Metternich, and Uwe Abel)

Foundation Heart of Mainz
www.herzstiftung-mainzer-herz.de



Ditsch and Jürgen Dietz, businessmen from
Mainz. 

At the same time, Prof. Münzel expressed
his hope that commerce and industry will
continue to lend their support in the
future. Due to the predicted doubling of
the annual number of deaths from acute
mayocardial infarction, the effort in
research and prevention must be contin-
ued at this level, pleaded Prof. Münzel.
Doris Ahnen, Secretary of Science, who
used this opportunity to emphasize the
importance of foundations for the common
good in Rheinland-Pfalz.

“Foundations offer enormous benefits for
society. The long-term committment of
foundations make them important partners
when it comes to fulfilling civic responsibil-
ities.” This is why she is glad that the
Rheinland-Pfalz Foundation Act is a role
model nationwide. “Our state offers the
best possible conditions for founders. With
our transparent foundation laws we let you
work effectively and with a minimum of red
tape, thereby supporting civic commit-
ment,” said Secretary Ahnen.

Q and A evening for patients on heart 

valve disorders, valve surgery and 

anticoagulation

As part of its activity, the Foundation Heart
of Mainz cooperates with national and
international universities and the German
Heart Foundation. As part of a nationwide
information campaign in November of
2008, both foundations offered a joint Q &
A evening for patients on heart valve disor-
ders, valve surgery and anticoagulation.
The audience was able to gain an insight
into the latest research results and to see
for themselves the innovative power of the
Department of Medicine 2.
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Joint event of the Foundation Heart of Mainz and German Heart

Foundation
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As laid down in its charter, the
Margarete Waitz Foundation awarded its
annual prize for outstanding scientific doc-
toral theses from students in the
Department of Medicine 2.

Honored in 2008 were Peter Schlindwein,
MD and Katja Weisbrod, MD. They shared
the Euro 3,000 doctoral thesis award for
their theses, both of which were given
highest marks with magna cum laude.

In his excellent thesis Dr. Schlindwein pre-
sented the results of his morphmetric
analysis of various vessels after percuta-
neous transluminal angioplasty in the large
animal model. The results definitely indi-
cated a heterogeneous reaction of individ-
ual vascular segments to identical dilation
stimuli and therefore demonstrated that
results for vascular control may not simply
be transferred from one vessel to another.
Dr. Schlindwein has submitted an 
outstanding study of the differentiated
intra-individual variability in vascular patho-
physiology.

For her thesis, Dr. Weisbrod has studied
more than 27,000 plant poisonings docu-
mented from 1995 to 2004 at the Mainz
Poison Information Center. The exploratory
data analysis of Dr. Weisbrod’s thesis has
made it possible to come up with a quali-
fied prediction of the actual poisonous
potential of plants and to inaugurate a
scoring system for herbal hazards. This is
helpful to avoid overtreatment, in particu-
lar since most of the time the actual symp-
toms of poisoning due to ingested fruits,
leaves and blossoms are less serious than
reported in the literature. 

The 2008 research fellowship of the
Margarete Waitz Foundation in the amount
of Euro 36,000 for one year was awarded
to Thomas Jansen, MD for his work on a

research project within the context of
basic immunological and cardiological
research.

Dr. Jansen will spend one year in the
United States at Emory University, Atlanta,
with Prof. D. Harrison in his Laboratory 
of Molecular Cardiology. In October, 
Prof. Harrison and his group were able to
demonstrate a new association between
oxidative stress, inflammation, vascular
dysfunction and hypertension. RAG-1 (-/-)
mice lacking T and B lymphocytes display
a markedly muted hypertensive response
to intravenous administration of angio -
tensin II. This effect was compensated by
the administration of donor T lymphocytes,
but not donor B lymphocytes. This process
involves various receptor-ligand interac-
tions (CCR5/RANTES). During his stay in
the United States Dr. Jansen will work on
this project, being part of basic research
in immunology and cardiovascular science.

The Margarete Waitz Foundation was
established on 1 May 2004 after Ms.
Margarete Waitz made out her will that her
estate be used to establish a foundation

sponsoring nonprofit activities of the
Department of Medicine 2, in particular
the training of young medical profession-
als. The foundation is endowed with Euro
1.4 million and according to its statutes
can allocate a sum of Euro 50,000 each
year. Winners of the award must have
completed their doctoral thesis with the
Department of Medicine 2 and made a sig-
nificant contribution to research in science
and medicine. At the time of the research
award the scholars must be members of
the Department of Medicine 2. The
Margarete Waitz Foundation is a nonprofit
entity under civil law registered in Mainz.

FOUNDATION

Margarete Waitz Foundation
www.margarete-waitz-stiftung.de

> Margarete Waitz Foundation awards doctoral prizes and research scholarship 

> Outstanding young medical investigators honored

Jan Kanty Fibich, Thomas Jansen, MD, Peter Schlindwein, MD, 

Prof. Thomas Münzel, MD



During the annual meeting of the
German Society of Internal Medicine in
late March 2008, Dr. Konstantinos Stellos,
27, from Tübingen University Medical
Center was honored with the Paul
Schölmerich Award for Internal Medicine.
Dr. Stellos was awarded this prize for his
work on “Platelet-derived stromal cell
derived factor-1 regulates adhesion and
promotes differentiation of human CD34+
cells to endothelial progenitor cells”. Prof.
Münzel, Chair of the Section of Medicine
and Science of the German-Romanian
Academy, presented the award endowed
with Euro 10,000. In his tribute Prof.
Münzel pointed out “that the work of Dr.
Stellos helps to explain in particular the
role of platelets in vascular and myocardial
regeneration”. Once again, the award was
supported by Actavis Deutschland GmbH,
Langenfeld. 

Second place went to Dr. Philipp
Bahrmann, 40, from the Jena University
Medical Center.

Dr. Bahrmann presented a paper on CHD
patients undergoing an intracoronary
duplex study during coronary intervention.
The study was able to demonstrate the
presence of microemboli, particularly after
stenting and also while the balloon was
passing over the guidewire.

Dr. Michael Lauterbach, 35, from Mainz
University Medical Center was awarded
third place. He studied the functional con-
sequences of C1 esterase inhibition during
occlusion of the superior mesenteric
artery employing intravital microscopy.

Second and third place are endowed with
Euro 1,000 each. 

German-Romanian Academy intensified 
Contacts with Romania
The German-Romanian Academy is an
international forum on science, ethics, the-
ology, literature and arts registered in
Mainz. This nonprofit organization sup-
ports science, culture and international
understanding and fosters the establish-
ment of scientific, cultural and intellectual
ties between Germany and Romania. With
the Paul Schölmerich Award, the Section
of Medicine and Science of the German-
Romanian Academy, chaired by Prof.
Münzel, MD, honors clinical and experi-
mental studies in the area of internal medi-
cine, particularly in intensive care medi-
cine. The first award was presented in
2007.
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Paul Schölmerich Award

> for internal Medicine 2008

Dr. Dirk Stalleicken (Actavis), Dr. Philipp Bahrmann, Prof. Thomas Münzel, MD, Emeritus Prof. Paul Schölmerich, MD,

Dr. Michael Lauterbach, Dr. Konstantinos Stellos, Prof. Hans-Rüdiger Vogel, MD
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