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Special issues for the 55th Inner
Ear Biology Workshop
06.–08.09.2018 in Berlin
Basic research and clinical aspects—
translational aspects of hearing research

The ability to hear and listen is of great
importance for communication and spe-
cial as well as social orientation and is
therefore a crucial determinant for hu-
man quality of life and social integration
[1, 2].

» There are 466 million
people suffering from hearing
impairment worldwide

Disorders of the auditory as well as
associated systems, such as hearing im-
pairment or tinnitus, are common and
rapidly increasing. According to recent
estimates by the World Health Orga-
nization (WHO), 466million people
worldwide suffer from hearing impair-
ment –5% of the world’s population [3].
This figure includes 34million children
with hearing disorders.

European studies estimate the tinnitus
prevalence as ranging from 12 to 30% in
the general population [4]. About 5% of
people with tinnitus experience mild to
moderate tinnitus burden, half of whom
experience tinnitus as severely debilitat-
ing [5, 6]. As a result, tinnitus is increas-
ingly becoming a global health problem

The German version of this article can be
found under https://doi.org/10.1007/s00106-
019-0621-y.

[7, 8] that severely limits the quality of
life of millions of people. By 2050, an
estimated 900million people will be af-
fected byhearing loss. TheGlobal Burden
of Disease report, publishedby theWHO,
identifies hearing loss as the 15th most
important factor and places it second in
terms of reducing quality-adjusted life
years [9].

Common causes of hearing loss in-
clude genetic factors, infectious diseases,
chronic ear infections, side effects of cer-
tain medications, aging, and noise expo-
sure [1]. As a result, 1.1million young
people between the ages of 12 and 35 suf-
fer from hearing loss caused by self-im-
posed noise exposure [3].

The cost of untreated hearing loss
amounts to US$750 billion annually [3].
Annual treatment cost of tinnitus alone,
for example, amounts to US$ 19 billion
in the United States and 7 billion Euros
in the Netherlands [10].

Therefore, it is politically essential to
advocate for hearing prevention. More
than half of hearing disorders worldwide
are avoidable by prevention and treat-
ment. Special screening programs for
newborns are of great relevance for min-
imizing hearing loss in childhood. Com-
mon means of hearing protection—such
as reducing noise exposure or avoiding
inner ear microphones—can also help to
prevent hearing problems. In addition,

a large proportion of hearing disorders
is already successfully treated with hear-
ing aids or cochlear implants (CIs; [2]).
However, the rate of hearing-impaired
individuals who take up hearing aids is
less than 25% in the United States [11]
and only 20% in Germany [12].

The crucial importance of early in-
tervention is further emphasized by the
fact that hearing loss has been identified
as one of nine modifiable risk factors
that may impact upon the development
of late-life dementia [13, 14]. Notwith-
standing, the extent towhichhearingaids
may ameliorate this risk is yet to be in-
vestigated inwell-controlled longitudinal
studies.

Studies of uni- or bilateral cochlear
implantation for deaf people provide in-
direct evidence that preventionand treat-
ment of hearing disorders may have pos-
itive effects on cognitive performance,
quality of life, and emotional well-being
[15–21].

The risk of developing a hearing dis-
order is alarmingly high and the issue
requires our utmost attention. Inter-
ventions for prevention and treatment
of hearing impairment are cost effective
and, importantly, are associated with an
immensely positive impact on those con-
cerned.

Reflecting these issues, the 55th Inner
Ear Biology Workshop (IEB) took place

HNO · Suppl 2 · 2019 S43

https://doi.org/10.1007/s00106-019-0624-8
http://crossmark.crossref.org/dialog/?doi=10.1007/s00106-019-0624-8&domain=pdf
https://doi.org/10.1007/s00106-019-0621-y
https://doi.org/10.1007/s00106-019-0621-y


Introduction to the topic

in Berlin from 6 to 8 September 2018:
researchers and clinicians from 35 coun-
tries attended the IEB toexchangeknowl-
edge and expertise.

» The risk of developing
a hearing disorder is alarmingly
high

This year’s IEB focused on translational
research of the inner ear and auditory
system with a special accentuation on
the translation of basic research findings
into newly developed and directly ap-
plicable diagnostic and treatment tools.
The great number of genes contributing
to auditory function reflect the particular
complexity of the auditory system [22].
In particular, advances inmolecular biol-
ogy have led to improved detection rates
of hearing loss and therefore options of
earlier intervention [2].

In humans, more than 150 non-syn-
dromic gene loci (DFNA, DFNB and
DFNX) and 400 genetic syndromes in-
volving hearing loss have been identified.
In addition, research has identified more
than 100 non-syndromic genes in mice
andhumansthatareassociatedwithhear-
ing loss. Naturally, the vast complexity
of possible genetic links in the hearing
system is by no means exhaustively un-
derstood [23, 24]. Similarly, most genes
that cause syndromal hearing loss are still
unknown [25]. Genetic research collab-
orations such as the International Mouse
Phenotyping Consortium (IMPC) work
tirelessly to discover newcandidate genes
for hearing loss involving large cohorts
of mouse knockout strains [22].

Recent years have also brought ad-
vances in the discovery and description
of inner ear-specific proteins, such as
Prestin,Otoferlin, andPendrin[26]. Fur-
thermore, ENT diagnostics have begun
to focus more and more on specific dys-
functions such as genetic and acquired
auditory neuropathies – especially in dif-
ferentiation to synaptopathy [27].

These findings are also highly relevant
for personalized ENT interventions that
aim to use molecular diagnostics (that
consider genomic knowledge, biomark-
ers, behavioral influences, and environ-
mental influences; [28]). Deciphering

the human genome has led to a paradigm
shift in the field of ENT diagnostics and
therapy: genetic information may allow
for new insights into the aetiology of
hearing disorders and associated symp-
toms that are also helpful for providing
patients with information, thus enabling
them to make informed decisions about
treatment pathways [29]. Thus, predic-
tions about the course of hearing im-
pairments or associated risk factors may
be facilitated [30]. The use of next-gen-
eration DNA sequencing also provides
new and exciting information about the
genetic causes of hearing disorders.

» Results of stem cell
transplantation in the human
inner ear are now available

An ideal therapy for human hearing
loss – the replacement or regeneration
of inner and outer hair cells – is not
yet available. Nevertheless, our knowl-
edge about such a regeneration process
on a molecular level is ever increasing
[31–35] and initial results from studies
investigating stem cell transplantation
into the human inner ear are already
available [36]. This exceptional new
research has shown that autologous-
transplanted human bone marrow stem
cells can be used for cell-based in-
tracochlear release of growth factors
associated with cochlear implantation.
Also, in the field of gene therapy, ini-
tial trials are promising, for example
for an Atoh1 (Hath1) gene therapy in
patients with severe hearing loss using
a recombinant adenoviral vector [37].

SelectedtopicsoftheIEBalsoincluded
aspects of stem cell research, synaptic
tone coding, findings on synaptopathies,
circadian patterns of the cochlea and the
auditory system, the influence of growth
factors on the progression of hearing
disorders, models for tinnitus develop-
ment, and biological and pharmacolog-
ical treatment options of the auditory
system.

In addition to excellent keynote lec-
tures, the IEB featured workshops on
brainstem audiometry in animals, di-
agnostics in CIs, vestibular diagnostics,
psychological comorbidities, hearing aid

supply, ENT-related cervical spine diag-
nostics, as well as an afternoon focusing
on patient information. The last day was
offered in tandem with the 20th Tinnitus
Symposium of the Charité.

For these two special issues of the
IEB 2018, we would like to invite you
to enjoy new findings and interesting
developments across basic research and
applied clinical domains.
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