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INTRODUCTION

Dear colleagues, friends, and guests,

our Cluster of Excellence Hearing4All has just entered a new funding phase under
the name Hearing4All.connects, with new scientific priorities, new speakers and
new principal investigators on board. At the same time, this transition also marks an
important moment of reflection and change: in autumn 2025, Professor Thomas Lenarz
retired from his role as Head of the Department of Otolaryngology and leadership in
the Cluster. With this step, an extraordinary era of leadership, mentorship, and scientific
vision has come to a close. Thomas will not leave us, but will support us in a new role: as
a senior advisor and ambassador in the Cluster.

Looking confidently toward the future is possible precisely because we can also look
back. This Scientific Workshop is dedicated to the future of hearing implants. At the
same time, this meeting is intended to serve as a Festschrift honoring Thomas Lenarz
and his lasting impact on our field.

We have invited long-standing collaborators, international experts, and colleagues who
have accompanied Thomas throughout his career. Our aim is to exchange knowledge
and discuss the latest insights that will shape future treatments of hearing disorders,
while also taking time to reflect on shared experiences and pivotal moments in Thomas’s
professional journey.

Starting in 1984 so far, more than 14.000 patients have been served with cochlear im-
plants and acoustic implants here at MHH. The huge clinical work was always based on
solid research and we are proud to say that we were able to establish the full circle of
research and development from bench to bedside and back. The research activities are
mainly supported by huge federal government grants as well as the industry in this field.
We are glad that we can demonstrate you also facilities we were able to build up over the
years mainly with the NIFE as our research institute for basic research and the German
Hearing Center for clinical research. We hope you will enjoy this workshop very much
and we would be glad if you could also stimulate our future work in the most productive
way.

Thank you for being our guests. We are looking forward to an exciting, scientific event
together with you!
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Andrej Kral, Speaker H4A.connects Hannover Thomas Lenarz
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HEARING4ALL - OVERVIEW

Our vision: Hearing for all!

Our name is our programme “Hearing4all’, meaning hearing for everyone. Our goal is to eliminate
the negative effects of hearing loss on individuals by providing accessible and affordable, efficient
and effective technical hearing solutions for everyone, anywhere, anytime.

A big goal, but with more than 15 million people affected, hearing loss is a widespread disease in
Germany alone. There is already a wide range of hearing aids and diagnostic tools that improve
the quality of life for many people. However, these reach their limits in certain situations, so that
applied basic research is useful and necessary to reach new technological levels.

Globally, only a minority of people have access to good diagnostics and modern hearing systems.
We have therefore set ourselves the goal of digitising processes and methods and thus improving
care worldwide: The Virtual Hearing Clinic.

To make “hearing for all” a reality, the part of the population with age-related progressive hearing
loss but not yet diagnosed (“subclinical population”) must also be taken into account. By incor-
porating technology originally developed in the field of technical hearing aids into conventional
consumer electronics (mobile phones, videoconferencing systems, televisions, etc.), we are deve-
loping solutions to compensate for such hearing loss at an early stage.

All of the questions examined have their origins in unsolved clinical and practical problems.
Through close cooperation with industry and collaboration with scientists from all over the world,
we want to make our vision a reality.

We are grateful for the support of the Federal Government, without whose support our work
would not be possible. Since 2013, our cluster has been funded as a so-called cluster of excellence
within the framework of the “Excellence Strategy”. This programme aims to sustainably strengthen
Germany as a location for science and research, to further improve its international competitiven-
ess and to promote excellence at German universities.

In order to realise our vision of “Hearing for All’, we must gain new insights, develop methods and
put them into practice in five areas.

Hearing4all.connects relies on a multidisciplinary team based on extensive expertise and scientific
cooperation across disciplines, university locations, research sectors (e.g. university, clinic, indust-
ry) and research areas in basic, applied and clinical sciences.



ReseArRcH AREA |

Principal Investigators
Prof. Dr. Volker Hohmann Oldenburg / UOL
Prof. Dr. Athanasia Warnecke Hannover/MHH

Hearing loss is widespread across the globe and differs markedly between individuals and over
their life course. The primary aim of this research area is to address this diversity by developing
a novel approach that connects deep genotyping with comprehensive phenotyping to advance
the characterization of hearing loss and elucidate its etiology. To achieve this, we we are working
on establishing a knowledge-based generalized auditory profile, which builds on comprehensive
phenotypic audiological and targeted molecular data.

One focus is creating an entirely new molecular discovery pipeline that uses “humanized” fruit fly
models carrying human disease genes for high-throughput molecular interaction analysis. These
models will allow for detecting causative factors of human hearing loss and comorbidities, as well
as developing novel biomarkers for diagnostic, predictive, and (gene-)therapeutic purposes.

Integrating data from multiple domains - including molecular, physiological, psychophysical, and
cognitive assessments — into the generalized auditory profile will enable the comprehensive cha-
racterization of different types of hearing loss and their progression across the life course. This
will not only help identify crucial clinical tipping points, but also facilitate a seamless transition
between treatment options and devices.

By mapping individual longitudinal patient data to expert knowledge, auditory models, and co-
gnitive and health factors, and linking these data to molecular profiles, we will realize the vision
of predictive audiology that considers past and present hearing performance and predicts future
outcomes.



ReseArcH ARea I

Principal Investigators
Prof. Dr. Simon Doclo, Oldenburg/UOL
Prof. Dr. Andrej Kral, Spokesperson, Hannover/MHH

The primary goal of this research area is to significantly enhance the intelligence of hearing de-
vices in complex acoustic environments, and to drastically improve hearing outcomes with audi-
tory implants.

To achieve this we are developing technical solutions that combine generative Al-based sound
processing with advanced auditory stimulation strategies, supported by protective interventions
for drug delivery and neuromodulation. Leveraging the recent revolution in generative Al and
large language models, we develop algorithms for hearing devices to provide fully individualized
hearing and communication support in complex acoustic environments. These advanced algo-
rithms empower intelligent hearing devices to understand the user’s environment, dynamically
enhance relevant sound sources, optimize neural excitation patterns, and adaptively learn indivi-
dual listening preferences.

To reduce the number of patients experiencing limited benefits from auditory implants, we ex-
plore novel anatomical modeling approaches to individually tailor the implant towards its target
location, develop a visionary concept for autonomous surgery, and enhance the electrode-neural
interface with the auditory nerve implant. As a supporting biological therapy, we pursue protecti-
ve interventions based on drug delivery implants, creating a microenvironment that retards neu-
ronal damage in the auditory pathway. To support the neural processing of information provided
by auditory implants, we develop and clinically explore a range of neuromodulation strategies.
These include invasive neural stimulation with central auditory and frontal electrodes, vagus ner-
ve stimulation, non-invasive transcranial pulse stimulation and cochlear stimulation through the
ear canal.

By combining our expertise in auditory neuro science, surgical procedures, biomedical enginee-
ring, signal processing and machine learning, we aim to substantially improve the effectiveness of
hearing devices for all levels of hearing loss.



ReseArcH Area I

Principal Investigators
Prof. Dr. Andreas Blichner, Hannover/MHH
Prof. Dr. Antje Wulff, Oldenburg/UOL

To address the challenges of data heterogeneity and incompatibility on an international scale, we
have made data standardization a central aspect of our new mission to improve data exchange,
communication, and interoperability.

With our Hearing4all database, containing longitudinal data from more than 10,000 patients over
a period of up to 30 years, we are now spearheading the first international efforts to harmonize
audiological data. Utilizing openEHR standards, we aim to achieve seamless data sharing among
stakeholders and establish an international Open Data Space for Audiology.

With the fundamental expertise of our new Pls, our ambition extends to crafting common infor-
mation models as computable, formal representations of domain data encompassing data struc-
tures and metadata - in standardized formats. This ambitious project aims not only to facilitate
sharing and analysis of data beyond the Cluster, but also to foster an environment of unpreceden-
ted international collaborative research and innovation. As a fundamental part of this initiative, we
contribute our very extensive, existing datasets to this public domain while preserving data pri-
vacy and security, reflecting our belief in the transformative power of shared knowledge and data.

Drawing on recent successes in Al, where systems have significantly benefited from learning re-
presentations from large datasets, we leverage advanced data-driven approaches to representati-
on learning to enhance the patients’ generalized auditory profile. The data-driven profiles closely
align with hearing loss causes, and will be used for the development of routines that estimate
disease probabilities for Al-informed diagnostics. Furthermore, we develop a Decision Support
System (DSS), that uses the Al-informed estimation of hearing cause probabilities, and integrates
treatment suggestions derived from data of the Open Data Space and learned data representa-
tions. The DSS is primarily intended for clinical settings, working with comprehensive patient data,
but will also be accessible via our Virtual Hearing Clinic (VHC), providing data outside of clinical
consultations.

Together, the VHC and DSS will yield unprecedented insights into patient conditions, essential for
creating personalized and effective hearing solutions.



ResearcH ARea IV

Principal Investigators
Prof. Dr. Stefan Debener, Oldenburg/UOL
Prof. Dr.-Ing. Holger Blume, Spokesperson, Hannover/LUH

Treating hearing loss can reduce the risk of cognitive decline and dementia, but regular social interac-
tion and an active, healthy lifestyle are also crucial.

Multisensor signals derived from the ear could help people monitor and improve their health. First ear-
worn multisensor wearable devices are available on the consumer market but have not reached their
full potential. Questions remain about signal quality, benefits of sensor fusion, and validation strate-
gies. By integrating our hearing aid knowledge with additional sensors, such as inertial measurement
units, biopotential acquisition devices and photo sensors integrated with Al, we advance technology
to establish digital biomarkers of hearing health.

Our vision is that providing feedback on individual longitudinal trajectories of relevant performance
markers can assist individuals in making proactive, preventive lifestyle changes. To achieve this, tech-
nology must advance beyond current commercial hearing aids, that primarily combine hearing sup-
port with basic activity tracking such as step counting.

Modifiable risk factors that contribute to dementia include untreated hearing loss, social isolation, de-
pression, and physical inactivity. For example, slowing gait speed with age can predict cognitive de-
cline and dementia years before symptoms emerge. Later, navigation issues, multitasking challenges,
and memory lapses are early signs of decline. While there is no cure for Alzheimer’s disease and related
dementias, a healthy lifestyle can delay the onset of the disease and slow or even halt its progression.

We envision hearing health technology enabling individuals to longitudinally monitor their perfor-
mance on tasks with predictive power. Providing individuals with feedback should help them make
data-driven, informed decisions before cognitive symptoms of decline first appear. The same techno-
logy may serve as an assistive device at later stages.

Our aim of extending the prodromal phase aligns well with the broader concept of brain health as
proposed by the WHO.



ResearRcH AReA V

Principal Investigators
Prof. Dr. Esther Ruigendijk, Oldenburg/UOL
Prof. Dr. Christiane Thiel, Authorized Spokesperson of the Managing University, Oldenburg/UOL

This research area aims to better understand hearing and hearing loss in real-life situations through
three facets: the effects of hearing and understanding in more natural listening situations, the effects
of multilingualism on hearing, and the effects of hearing loss on social interaction.

Transitioning our approach from studying hearing to language understanding is crucial for better, eco-
logically valid hearing assessments and individually tailored hearing devices. To reach greater ecolo-
gical validity, we translate our experimental approaches into real-world scenarios and include more

diverse populations. This real-life approach also acknowledges a changing society where migration

increases multilingualism and non-native speakers. It is crucial to understand the effects of language-
specific features on hearing and comprehension and the effects of listening in a non-native language.
Furthermore, the inclusion of children and adults with hearing loss in mainstream schools and work-
places has long been a complex challenge. Studying the effects of hearing loss on social interaction,
a prerequisite for participation, is therefore essential. We intensify our connections to the humanities,
strengthening our psycholinguistic approach to achieve this. These advances are closely linked with

our technical solutions, such as automatic speech recognition.

This approach will not only better connect listeners to their social surroundings but also enhance hea-
ring diagnostics and interventions for real-life communicative situations for a diverse group of listeners.
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