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Research focus 
• Identification and modification of hereditary 

kidney disease 
• Pathophysiological relevance of hypoxia- 

inducible gene expression 
• Pathogenesis of arterial hypertension and  

hypertensive target organ damage 
• Systemic consequences of chronic kidney  

disease 
• Acute and chronic renal allograft failure 

Structure of the Department 
 
Professorships: 5 
Personnel: 231 
• Doctors (of Medicine): 51 
• Scientists: 13 (thereof funded externally: 11) 
• Graduate students: 16 

Clinical focus areas 
• Diagnosis and treatment of all acute and 

chronic kidney diseases 
• Kidney transplantation including living donor 

transplantation 
• Sepsis and multiorgan failure 
• Extracorporeal blood purification 
• Refractory arterial hypertension 

Research 
 
Research at the Department of Nephrology and 
Hypertension has a strong translational focus. 
Accordingly, projects encompass experimental 
and patient-orientated research. Our research 
aims at better understanding the initiation and 
course of acute and chronic kidney diseases and 
the development and complications of arterial 
hypertension.  
The appointment of Prof. Dr. Mario Schiffer as 
new director of our Department has especially 
strengthened our research fields “Identification 
and modification of hereditary kidney disease” 

and “Acute and chronic renal allograft failure“. 
Furthermore, a new research focus „Proteinuric 
kidney diseases“ will be established. 

Identification and modification of 
hereditary kidney disease 
PI: Prof. Dr. M. Schiffer, Prof. Dr. M. Wiesener, 
PD Dr. B. Buchholz 
Recent advances in sequencing technologies 
permit comprehensive searches for possible ge-
netic causes of kidney diseases, particularly in 
cases with a family history of the disease. Metic-
ulous assessment of family history, pathological 
changes, and comorbidities is required. Experi-
mental approaches including cell culture and 
zebrafish models are used to test for the func-
tional relevance of identified genetic mutations. 
The ultimate aims are the improvement of di-
agnostic and therapeutic approaches in these 
kidney diseases. We developed a specific im-
munohistological test for one form of hereditary 
tubulointerstitial kidney disease.  
Further work focused on one relatively frequent 
genetic disease, autosomal dominant polycystic 
kidney disease (ADPKD). Pharmacological inter-
ventions to alleviate cyst growth were tested in 
cell culture and mouse models. In addition, pa-
tients with ADPKD are offered participation in 
observational or therapeutic multicenter studies 
in our outpatient clinic. 
 
 
 
 
 
 
 

 
Distinct biallelic expression of mucin 1 and MUC1-fs: (A) 
Immunohistochemical staining and (B) immunofluores-
cent detection of mucin 1 (C-term) and MUC1-fs in renal 
tubules of a patient with ADTKD-MUC1 (green, MUC1-
fs; red, wild-type mucin 1) 

Pathophysiological relevance of  
hypoxia-inducible gene expression 
PI: Prof. Dr. C. Willam, PD Dr. Dr. J. Schödel, PD 
Dr. C. Warnecke 
One pathomechanism, which is highly relevant 
in acute kidney failure as well as in the develop-
ment of renal cell carcinoma, concerns hypoxia 
in kidney tissue. Focus of these studies is the 
regulation and functional role of the hypoxia in-
ducible transcription factors HIF-1 and HIF-2. 
Based on studies of the physiological expression 
of these factors and their regulating enzymes, 
the activity of the HIF system is being investi-
gated in different types of kidney disease. In ad-

dition, experiments are performed to test if kid-
ney disease can be influenced by modulation of 
the HIF system. In addition, the epigenetic reg-
ulation of HIF transcription is being investigated 
in renal cell carcinoma. In parallel, the potential 
long term consequences of hypoxia on renal 
structure are being analyzed, in particular fibro-
genesis, epithelial mesenchymal transition, and 
the growth of renal cysts. 

Pathogenesis of arterial hypertension 
and hypertensive target organ damage 
PI: Prof. Dr. R. Schmieder, Prof. Dr. J. Titze, Prof. 
Dr. R. Veelken, Dr. C. Kopp 
A further important research area relates to 
studies of arterial hypertension. A specific focus 
in this area lies on target organ damage induced 
by hypertension in kidneys, heart, eye, and vas-
culature.  
In addition, the etiology and pathogenesis of ar-
terial hypertension are being investigated. This 
research includes studies on sodium homeosta-
sis which test the hypothesis that stores of non-
osmotically active sodium exist in the body and 
that their capacity has an important impact on 
blood pressure regulation. Sodium balance 
studies during the Mars mission project (MARS 
500) and innovative imaging techniques 
(sodium-MRI) were used that allowed to analyze 
in sodium homeostasis and tissue sodium con-
tent in humans.  
Additional experimental projects deal with the 
role of the sympathetic nervous system for the 
pathogenesis of hypertension and kidney injury. 
These studies include electrophysiological inves-
tigations of ganglion cells, measurements of tis-
sue hormones, and studies in transgenic mice 
as well as tissue analyses.  
Additional studies in patients are dealing with 
the regulation of endothelial function and in 
particular the influence of lipids and hormones.  
A special focus in recent years have been studies 
on the efficacy and value of renal denervation 
in the treatment of hypertension. 

Systemic consequences of chronic  
kidney disease 
PI: Prof. Dr. K.U. Eckardt, Prof. Dr. K.F. Hilgers 
More than 10 % of the population suffer from 
chronic kidney disease, as defined by reduced 
kidney function and/or increased urinary pro-
tein excretion. Kidney disease is associated with 
the risk of progressive loss of renal function as 
well as a marked increase in cardiovascular risk. 
Research projects in this context deal with epi-
demiological questions, aspects of public health 
care, and the causes of an increased cardiovas-
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cular risk. In order to better understand the 
course of chronic kidney disease and to identify 
novel risk factors and molecular markers, a na-
tional prospective cohort study, the GCKD study 
(compare own report), has been initiated. Nine 
regional centers and several institutes collabo-
rate with the coordinating center in Erlangen to 
study 5,000 patients with chronic kidney dis-
ease and to follow them for up to ten years. 
These patient-centered studies are comple-
mented by experimental investigations of 
mechanisms of vascular disease in rodent mod-
els of chronic kidney failure. We could show that 
post-ischemic angiogenesis following arterial 
occlusion is impaired in rats with chronic kidney 
disease, and that stimulation of HIF improved 
post-ischemic angiogenesis under these circum-
stances.  

Acute and chronic renal allograft  
failure 
PI: Prof. Dr. M. Schiffer, Prof. Dr. M. Wiesener, 
Dr. K. Heller 
In cooperation with the departments of Urology 
and of Surgery, around 70 kidney and com-
bined kidney-pancreas transplantations are per-
formed per year, including living donor trans-
plantations. Blood group incompatible living 
donation is a particular focus. The research pro-
gram in this field aims at optimizing long term 
graft function. Therefore, our transplant center 
was included in the innovative NTX 360° pro-
ject, which aims to improve long-term care of 
kidney transplant recipients.  
In addition, multicenter trials and observational 
studies are being conducted to evaluate novel 
immunosuppressive drugs or their combination.  

Teaching 
 
The Department of Medicine 4 contributes in 
many ways to the teaching schedule in internal 
medicine, including lectures, seminars, bedside 
teaching in small groups, and internships. We 
offer electives featuring interdisciplinary teach-
ing, focusing on vascular medicine (together 
with the Department of Pediatrics and Adoles-
cent Medicine) or intensive care medicine (to-
gether with the Department of Anesthesiology).  
Our faculty members supervises Bachelor’s and 
Master’s theses as well as MD and PhD theses. 
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