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1. Clinical Cooperation Group (CCG) “Innate Immunity in 

Tumor Biology”

Prof. Dr. Gabriele Multhoff

The CCG at the Helmholtz Zentrum München focuses on the

development of innovative therapeutic concepts for stimulating

an efficient antitumor immune response. These strategies

provide an add-up for standard Radiochemotherpy. They

include cell, antibody and enzyme-based therapies targeted

against stress proteins. Funding: CCG “Innate Immunity in

Tumor Biology”; Helmholtz Zentrum München, 2007-2011

Deutsche Forschungsgemeinschaft DFG; 2006-2008

EU-TRANSNET: 2007-2009

EU-STEMDIAGNOSTICS: 2007-2010

BMBF BIOCHANCE Plus: 2005-2008

2. Translational DFG Multicenter Cooperation Group 

“Hypoxia”

Dr. Christine Bayer, Prof. Dr. Michael Molls 

In this German collaborative research project, the

investigations in Munich are focussing on the effects of

hypoxia and radiation on the plasminogen activation system

and VEGF in squamous cell carcinomas in vivo and in vitro.

Funding: DFG: 2006-2009

3. Translational Radiation Biology: Mechanisms of 

Cardiovascular Risks after Low Radiation Doses 

(CARDIORISK) Dr. Nicolaus Andratschke, Prof. Dr. Gabriele 

Multhoff, Prof. Dr. Michael Molls 

The aim of this European collaborative research project is to

elucidate the pathogenesis of early and late alterations in the

microcirculation of the heart and of atherosclerotic lesions after

exposure to low radiation doses. A major goal will be the

investigation of early molecular, proinflammatory and

prothrombotic changes as well as perfusion alteration, cardiac

cell integrity and immunologic influences.

Funding: EU-EURATOM (FP7): 2008-2011

(Multiinstitutional EU project; project leader: Prof. Dr. Michael 

Molls)

1. High Precision Radiotherapy 

Dr. Nicolaus Andratschke, Dr. Sabrina Astner, PD Dr. Hans

Geinitz

To explore dose escalation protocols for the treatment of early

stage lung cancer and solitary lung and liver metastases by

high precision hypofractionated stereotactic radiotherapy.

Funding: Bayerisches Staatsministerium für Umwelt, 

Gesundheit und Verbraucherschutz: 2006-2008

2. Intensitiy Modulated and Image guided Radiotherapy 

with Tomotherapy

Prof. Dr. Michael Molls, Prof. Dr. Peter Kneschaurek, PD Dr.

Hans Geinitz

Development of new and innovative strategies for Intensity

Modulated (IMRT) and Image Guided Radiation Treatment

(IGRT) for to improve tumor control rates and reduce normal

tissue complications.

Funding: DFG: 2006-2010 

Clinical Research

Randomized Study: Dr. Steffi Pigorsch, Prof. Dr. Michael Molls

Does selective radiation dose escalation and tumor hypoxia

status impact the locoregional tumor control after radio-

chemotherapy of head and neck tumors?

Funding: DFG: 2009-2012

Randomized Study: Prof. Dr. Gabriele Multhoff; Prof. Dr.

Michael Molls

Targeted Natural Killer (NK) cell based adjuvant

immunotherapy after radiochemotherapy of patients with Non

small cell lung cancer.

Funding: BMBF: 2009-2013

Randomized Study: Dr. Steffi Pigorsch, Dipl.-Phys. Sabine

Schill

Intraoperative Radiation Therapy in Breast Cancer

(International Study Group).

Outcome Research: PD. Dr. Hans Geinitz

The primary intent of this project is the development of a

system for computer-aided decision making for psychologic

treatment intervention (CgID) for patients undergoing

radiotherapy.

Funding: Dt. Krebshilfe: 2005-2007

Background

Conclusions
The involvement of a clinical pharmacist helps optimize the

indication, duration of therapy, and the prescription interaction

potential of either clarithromycin or azithromycin.
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Clinicians may not often be aware of the importance of

clarithromycin drug interactions. In contrast to azithromycin,

clarithromycin is a strong inhibitor of the cytochrome-P450

enzyme 3A4. To date we could not find any published data

directly comparing potential interactions of clarithromycin and

azithromycin.

Material & Methods
From 05/2018 to 07/2018 a total of 48 patients at a German

university hospital on clarithromycin IV were identified. Two

clinical pharmacists independently evaluated the patients drug

therapy. Database-based interaction checks (1-4) of the complete

medication regimens were performed comparing clarithromycin

versus azithromycin in accordance to a German validated

classification system (ABDA, 5). The most important antibiotic-

related interventions were discussed with the physician in charge.

Complete medication regimens, indications, duration of therapy,

number and severity of interactions, as well as the

implementation of the interventions were documented.

Results
Interventions were necessary in 37/48 patients. Clarithromycin

was combined with 166 different medications, in total 548

combinations were checked with the following results:

- 16 patients were discontinued off clarithromycin due to missing

indication

- 8 patients were switched to azithromycin IV

- 4 patients were switched to azithromycin PO

- 7 patients continued on clarithromycin under close monitoring

- 2 patients had interventions regarding the co-medication

If switched from clarithromycin IV to azithromycin, then a reduction

of clinically relevant drug interactions would have resulted from

168/548 to 115/548 with shift to lower severity interactions

according to the ABDA classification system (Fig. 1).

78/168 interactions could not have been avoided (Fig. 2), of these

75 cases were due to QTc prolongation.

Fig. 1: Number of interactions (n=548) a) with clarithromycin 

b) evaluated with azithromycin 

Fig. 2: Differentiated assessment of „relative“ level of severity of

interactions

Quellen: 1. https://mediq.ch, 2. https://about.medicinescomplete.com, Stockleys Drug

Interactions, 3. https://www.fachinfo.de, 4. https://www.uptodate.com, Lexicomp® Drug

Interactions, 5. https://www.pharmazeutische-zeitung.de/ausgabe-252013/zum-1-juli-neue

klassifikationsstufen/
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Purpose
The aim of this study was to have clinical pharmacists evaluate

the prescription interaction potential of either clarithromycin or

azithromycin and to evaluate the indication and duration of the

macrolide therapy.


