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Abstract: Background: Sudden hearing loss is a result of various factors. Most therapies aim to improve the cochlear 

microcirculation but effectiveness is not sufficiently documented. 

Methods: 741 patients were included into the non-interventional observation thus far and analyzed with regard to various 

therapies and time progressions. The main outcome measure consisted of hearing threshold difference before, immedi-

ately after and 90 days after therapy. 

Results: In a summary of all evaluable patients (n=630), a hearing increase of 14 dB was shown after therapy. Evaluation 

of remission rates regarding time between occurrence and therapy (n=547) showed hearing increase of 14 dB (n=444) if 

therapy was started within 2 days, 12 dB (n=56) between day 2 and day 7, 13 dB (n=18) between 1 and 2 weeks, 6 dB 

(n=23) between 2 and 6 weeks, and 13 dB (n=6) after more than 6 weeks. In consideration of the total hearing loss, an im-

provement of hearing loss from 29 dB to 16 dB was obtained after therapy with HES (n=115) immediately after therapy, 

remaining constant up to day 90. After sole therapy with cortisone (n=33), hearing loss improved from 31 dB to 17 dB 

with constancy on day 90. If patients were treated with combination therapy consisting of HES and cortisone (n=206), an 

improvement from 31 dB to 18 dB after termination of therapy and of 17 dB after day 90 was shown in the consideration 

of total hearing loss. 

Discussion: Idiopathic hearing loss is a heterogenic illness; evaluation of different therapies in different forms of hearing 

loss will have importance in the future. The retrospective assessment is not limited by time and will use its large case 

numbers to identify subgroups of hearing loss which can be used to define criteria for a more specific and differential 

therapy. 

INTRODUCTION 

 With an estimated incidence of approximately 290 new 
cases per 100 000 residents per year, hearing loss is one of 
the most frequent ear disorders in western countries [1]. 
Even though there is often at least partial remission, lasting 
hearing loss and tinnitus are problematic consequences in 
many cases. The pathogenesis of this illness is still largely 
unknown even today, and is subject to controversial discus-
sion. The most frequently discussed causes of hearing loss, 
also due to the clinical signs with sudden, one-sided com-
mencement and possible spontaneous remission within hours 
or days, include disturbances in the cochlear microcircula-
tion. Animal studies revealed that cochlear microcirculation 
is highly subject to disturbances and even slight changes in 
the regional blood flow may cause functional changes of the 
organ of Corti [2]. However, a monocausal occurrence of the 
illness is rather unlikely, so that numerous other causalities 
such as viral infections, immune and autoimmune pathologi-
cal processes, endolymphatic hydrops or a sum of these 
mechanisms are under discussion [3]. Despite various ex-
perimental investigations, there are nonetheless few clinical  
data about hearing loss which were collected on large case 
numbers and methodologically satisfy the requirements of 
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evidence-based medicine. Among other things, this is due to 
the fact that too few patients come into clinics early enough, 
that they are either not treated at all or primarily by resident 
specialists on an outpatient basis and that clinical starting 
situation is very heterogenic. Numerous therapies of hearing 
loss are described in the hearing loss guidelines, however 
their efficacy was thus far demonstrated only for few proce-
dures in clinical studies [4, 5]. Plasma expanders such as 
hydroxyethyl starch (HES), dextrane and corticosteroids, 
individually or in combination, are one of the treatments 
most commonly used in Germany. Plasma expanders are 
intended to improve the rheological properties of the blood 
due to hemodilution. The effect of glucocorticosteroids is 
based on an anti-inflammatory and swelling-reducing effect 
with the assumption that an inflammation or immune system 
modulated reaction on the inner ear is causative for the de-
velopment of the hearing loss. The effect which reduces 
swelling is also intended to increase cochlear blood flow. 
Aside from this, there are other more or less well examined 
procedures such as H.E.L.P. apheresis, hyperbaric oxygen 
therapy, ionotropic or anti-oxidative medications. H.E.L.P. 
apheresis is intended to bring about a considerable improve-
ment in the flow characteristics of the blood by drastically 
lowering the serum cholesterol and plasma fibrinogen levels 
without hemodilution. It was shown in a clinical study that in 
sudden hearing loss, drastically lowering the LDL and fi-
brinogen levels through heparin induced, extracorporeal 
LDL precipitation (H.E.L.P. apheresis) produces a signifi-
cantly better improvement in the hearing level as compared 
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to the control group, which was treated with steroids [5]. 
Most therapeutic forms aim to improve the microcirculatory 
parameters in order to obtain a therapeutic benefit regarding 
hearing levels by improving the oxygen supply to the outer 
hair cells. However, the efficacy of nearly all therapies is 
currently not sufficiently proven and subject to controversial 
discussion. Due to the poor clinical data situation, it is there-
fore not possible to form sub-groups of hearing loss which 
could be used to define clearly delimitable criteria for differ-
ing therapeutic modalities. In order to answer these ques-
tions, 741 patients were included into a retrospective as-
sessment thus far and analyzed with regard to various thera-
pies and time progressions. Using the collected data, it is 
possible on the basis of a large number of patients to make 
more differentiated statements about the effectiveness of 
various therapeutic modalities in various types of hearing 
loss and differing time periods between the loss of hearing 
and the initial therapy. 

PATIENTS AND METHODS 

 This retrospective assessment serves to document results 
and evaluate therapies in the treatment of hearing loss pa-
tients. All patients provided their consent prior to inclusion 
into the retrospective assessment. The monitoring and 
evaluation of collected data was performed by an independ-
ent statistics institute (Medizinisches Wirtschaftsinstitut 
GmbH, Munich). 

 In the period from January 1
st
, 2004 to December 31

st
, 

2006, a total of 741 patients with ages from 18 to 84 years 
were included at 40 therapy centers throughout Germany. 
The inclusion criterion consisted of one-sided, acute hearing 
loss with a duration of up to 2 months and without previous 
treatment. 

 Prior to treatment, medical history was collected from the 
patients regarding demographic data, general cardiovascular 
risk factors, the duration of the hearing loss, possible causal 
events (such as loud sound trauma or otitis media), accompa-
nying tinnitus or rotatory vertigo. The audiometric examina-
tions were performed before and immediately after therapy as 
well as at a follow-up examination 90 days after the end of the 
treatment. The examinations included pure tone audiometry at 
the frequencies of 125, 250, 500, 1000, 2000, 3000, 6000 and 
8000 Hz, implemented in accordance with ISO 7029, as well 
as tympanometry. Retrocochlear hearing disturbances were 
excluded by brainstem response audiometry or MRI. In pa-
tients with tinnitus, the subjective nuisance was determined 
using a visual analogue scale from 0 to 10. Therapy-associated 
itching was documented in the case of occurrence at the fol-
low-up examination. All data were documented by the treating 
physicians in a standardized form. The following sub-groups 
were formed with regard to the therapy: (1) HES total (6% and 
10%); Cortisone IV ; (6) HES and cortisone; (7) other thera-
peutic forms. All therapies were conducted with respect to the 
sudden hearing loss guidelines. However, differences of ther-
apy regarding doses and times between the centers have oc-
curred. 

OUTCOME MEASURES, STATISTICAL EVALUA-
TION 

 This retrospective assessment is able - on the basis of a 
large patient collective - to make statements about the influ-

ence which the type of hearing loss and the time period be-
tween hearing loss and start of therapy has on the remission 
rate in dependence on the therapeutic modality. 

 For this purpose, hearing levels were determined by 
means of pure tone audiometry, and determination of tinnitus 
nuisance before as well as immediately after and 90 days 
after termination of the therapy as described above. The 
main outcome measure consisted of the hearing level differ-
ence in pure tone audiometry (0.25; 0.5; 1; 2; 4 and 8 kHz) 
before as well as immediately after and 90 days after the 
therapy. In order to allow a recognition of any differences in 
the therapeutic response behavior and clinical progression, 
the pure sound audiograms were used to observe various 
sub-groups depending on the type of hearing loss: (1) low 
frequency [250 – 1000 Hz]; (2) middle frequency [1000 – 
4000 Hz]; (3) high frequency [2000 –8000] and (4) pantonal 
hearing loss [250 –8000 Hz]. 

 Furthermore, time-related groups were formed in order to 
enable a statement about the remission rates in dependence 
of the time progression: (1)  2 days; (2) > 2 days and  1 
week; (3) > 1 week and  2 weeks; (4) > 2 weeks and  6 
weeks; (5) > 6 weeks. The following sub-groups were 
formed with regard to the therapy: (1) HES total (6% and 
10%); (2) Cortisone IV ; (3) HES and cortisone; (3) other 
therapeutic forms. 

 The data were collected, checked for entry errors, vali-
dated and corrected. The statistical evaluation is descriptive 
and was performed with SAS (Version 9.1) for Windows and 
the software SPSS (Version 12.0). Due to the fact that no 
randomisation into the different groups occurred, confirming 
statistical tests were not used to show significance. 

RESULTS 

 Table 1 shows the composition as well as the cardiocircu-
latory risk factors of the entire examined patient collective. 
After observation of the dataset of 741 patients, a total of 
630 patients who were assignable to hearing loss in the low, 
middle and high frequency ranges as well as pantonal hear-
ing loss remained. 

 The demographic data as well as the cardiocirculatory 
risk factors in dependence of the type and severity of hearing 
loss are shown in Table 2. Fig. (1) shows the evaluation of 
the main outcome measure prior to the start of therapy, im-
mediately after therapy as well as 90 days after termination 
of the therapy. The evaluation initially took place depending 
on the type of hearing loss, without dependence of the time 
between the hearing loss and start of therapy, and without 
consideration of the therapeutic modalities. In consideration 
of the hearing loss in the low frequency range, the hearing 
loss prior to the start of therapy was 27 dB. After completion 
of the therapy, the hearing loss improved to 14 dB and was 
approximately constant on day 90 with 12 dB. For middle 
frequency hearing loss, a hearing loss of 23 dB before and 16 
dB after therapy was found. This hearing improvement also 
remained constant at 16 dB 90 days after the start of therapy.  
In hearing loss in the high frequency range, a hearing loss of 
31 dB prior to therapy was found. In the post-therapeutic 
control, the improvement to a hearing loss of 21 dB was 
measured, this also remained constant at approximately 22 
dB in the follow-up checks. In the consideration of pantonal 
hearing loss, a hearing loss of 37 dB was confirmed. Imme-
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diately after therapy and after 90 days, hearing loss improved 
to 19 dB. In the summarization of all types of hearing loss, a 
pre-therapy hearing loss of 31 dB was found. After the end 
of therapy and in the 90 day follow-up examination, an im-
provement to 17 dB was obtained. 

Table 1. The Composition as Well as the Cardiocirculatory 

Risk Factors of the Entire Examined Patient Collec-

tive 

 

Patients  

Gender 

male 

female 

not reported 

 

305 (48%) 

303 (48 %) 

22 (4 %)  

Hypertension 102 (16%) 

Nicotine consumption 66 (10%) 

Hyperlipedemia 19 (3%) 

Diabetes mellitus 25 (4%) 

Cardiovascular diseases (myocardial infarction, stroke) 13 (2%) 

Allergies 47 (7%) 

Skin diseases  10 (2%) 

Values as number of patients and percent. 

 

 

Fig. (1). The evaluation of the main outcome measure prior to the 

start of therapy, immediately after therapy as well as 90 days after 

termination of the therapy. 

 The evaluation of the remission rates with reference to 
the time interval between the occurred hearing loss and the 
respectively performed therapy is shown in Fig. (2). With 
therapy commencement within 2 days (n=444) after the 
occurrence of the first symptoms of hearing loss, there was 
an improvement from 31 dB to 17 dB in the consideration of 
total hearing loss after the termination of therapy; this re-
mained constant up to day 90. In patients (n=56) who were 
provided with therapy between day 2 and day 7 after the 
hearing loss event, the hearing loss in the pure sound  
 

audiogram improved from 30 dB to 18 dB after completion 
of the therapy. 90 days after the start of therapy, a slight 
improvement to 11 dB hearing loss was reached. If patients 
saw their doctor within 1 to 2 weeks after the hearing loss 
event (n=18), an improvement in the hearing loss from 35 
dB to 22 dB was obtained after therapy. In the follow-up 
check on day 90 after the start of therapy, a hearing loss of 
19 dB was shown. Between 2 and 6 weeks after the start of 
symptoms (n=23), a hearing gain of 6 dB after therapy end 
and 9 dB after 90 days was shown with a starting parameter 
of 24 dB. In a time interval of more than 6 weeks between 
the hearing loss and commencement of therapy (n=6), hear-
ing loss improved from 23 dB to 10 dB with renewed wors-
ening to 38 dB after 90 days. 

 

Fig. (2). The evaluation of the remission rates with reference to the 

time interval between the occurred hearing loss and the respectively 

performed therapy. 

 When describing the dependence of remission on thera-
peutic modalities, the groups HES total, Cortisone IV and 
HES in combination with cortisone will be compared. Fig. 
(3a-c) show the hearing loss of the various hearing loss types 
before and after therapy with the described therapeutic 
agents. In consideration of the total hearing loss, an im-
provement of hearing loss from 29 dB to 16 dB was obtained 
after therapy with HES (n=115) immediately after therapy, 
remaining constant up to day 90. After sole therapy with 
cortisone (n=33), hearing loss improved from 31 dB to 17 
dB with constancy on day 90. If patients were treated with 
combination therapy consisting of HES and cortisone 
(n=206), an improvement from 31 dB to 18 dB after termina-
tion of therapy and of 17 dB after day 90 was shown in the 
consideration of total hearing loss. 

DISCUSSION 

 Little is known about the pathogenesis of idiopathic hear-
ing loss; nonetheless, disturbances in the cochlear microcir-
culation are among the most commonly discussed causes. In 
a significant share of patients, the clinical signs of hearing 
loss are similar to those of other vascular disorders such as 
stroke or myocardial infarction. However, the association of 
hearing loss and vascular risk factors is still subject to con-
troversial discussion. Nonetheless, numerous therapeutic  
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Table 2. The Demographic Data as Well as the Cardiocircu-

latory Risk Factors in Dependence of the Type and 

Severity of Hearing Loss. 

 

Type and Hearing  

Loss 
Patients  

Low Frequency 

Gender 
male 

female 
not reported 

 
73 (39%) 

101 (55%) 
11 (6%) 

 hypertension 30 (16%) 

 nicotine consumption 15 (8%) 

 stress 51 (28%) 

 hyperlipedemia 6 (3%) 

 
Cardiovascular diseases  
(myocardial infarction, stroke) 

2 (1%) 

 diabetes mellitus 7 (4%) 

 allergies 14 (8%) 

 skin diseases 1 (1%) 

Middle Frequency 

Gender 
male 

female 
not reported 

 
43 (42%) 

56 (55%) 
3 (3%) 

 hypertension 15 (15%) 

 nicotine consumption 16 (16%) 

 stress 28 (27%) 

 hyperlipedemia 0 (0%) 

 
Cardiovascular diseases  

(myocardial infarction, stroke) 
2 (2%) 

 diabetes mellitus 2 (2%) 

 allergies 7 (7%) 

 skin diseases 1 (1%) 

High Frequency 

Gender 

male 
female 

not reported 

 

134 (56%) 
98 (41%) 

6 (3%) 

 hypertension 38 (16%) 

 nicotine consumption 27 (11%) 

 stress 76 (32%) 

 hyperlipedemia 9 (4%) 

 
Cardiovascular diseases  

(myocardial infarction, stroke) 
93 (39%) 

 diabetes mellitus 10 (4%) 

 allergies 16 (7%) 

 skin diseases 6 (3&) 

Pantonal 

gender 

male 
female 

not reported 

 

55 (52%) 
48 (46%) 

2 (2%) 

 hypertension 19 (18%) 

 nicotine consumption 8 (8%) 

 stress 33 (31%) 

 hyperlipedemia 4 (4%) 

 
Cardiovascular diseases  
(myocardial infarction, stroke) 

3 (3%) 

 diabetes mellitus 6 (6%) 

 allergies 10 (10%) 

 skin diseases 2 (2%) 

Values as number of patients and percent. 

 

(a) 

 

(b) 

 

(c) 

 

Fig. (3). (a-c) Various hearing loss types before and after therapy 

with the described therapeutic agents. 
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modalities were described and implemented under the hy-
pothesis of vascular pathology of hearing loss in recent 
years. It was thus far not possible to prove the success of 
these therapies, since there are only very few clinical data 
which represent the remission rates of various types of hear-
ing loss and therapeutic modalities while taking the time-
related therapeutic window into account. The insufficient 
study situation may be due to the fact that the numerous 
applied therapy forms are very difficult to compare, firstly 
since different diagnostic criteria are used in most cases and 
secondly since the rate of spontaneous remissions is very 
high. This is stated as ranging from 40 % [6] to 89 % [7] for 
a follow-up observation period of 1 to 2 years. For these 
reasons, the retrospective assessment was brought into exis-
tence in order to allow a better assignment of questions re-
garding associations between pathogenesis and therapy of 
hearing loss in the sense of data recorded without time limits 
using large case numbers of documented demographic, clini-
cal and therapeutic data. 

 Arterial hypertension is a recognized risk factor for car-
diocirculatory disorders such as myocardial infarction or 
stroke. In the patient collective examined in the present 
study, this occurred with a frequency of 16 % and therefore 
lies within the Middle European illness frequency of 10-20 
% of the overall population. The other risk factors such as 
hyperlipidemia, diabetes mellitus and nicotine consumption 
are also within the average of Western countries among our 
patients, so that an above average cardiovascular risk profile 
could not be determined in patients with hearing loss. This is 
furthermore confirmed by the fact that the comorbidity of 
other cardiovascular disorders such as myocardial infarction 
and apoplexy is also not above average in the patient collec-
tive examined by us. Nonetheless, a clinical study in Taiwan 
[8] showed that patients have a significantly higher risk of 
stroke after hearing loss as compared to patients without 
hearing loss. The inclusion of further patients will clarify 
whether such an observation also applies to Germany. 

 A therapy form which is commonly used in Europe con-
sists of hypervolemic hemodilution by means of plasma 
replacement products. The use of plasma expanders in-
creases the circulating blood volume and simultaneously 
reduces the relative share of the cellular part of the blood. 
The consequence is an increased heart time volume with 
simultaneously improved flow attributes of the whole blood. 
The objective of therapeutic improvement of the blood’s 
flowing behavior is to improve the microcirculation, since 
this is required for optimal supply of oxygen and energy 
carriers to the inner ear as well as removal of metabolic end 
products. Hydroxyethyl starch solutions find particular use in 
clinical practice. Aside from the effect of hemodilution, HES 
also brings about a reduction of inflammation signs and 
endothelial cell activation [9]. Overall, no study which con-
tained at least 50 rheologically treated patients showed a 
hearing gain or a higher remission rate as compared to the 
control group which was treated with placebo. Likewise, no 
therapeutic advantage was shown thus far through a combi-
nation of various active substances. However, several studies 
[10, 11] were able to confirm that patients with an elevated 
risk of not obtaining remission (arterial hypertension, ther-
apy started after more than 2 days) profited from infusion 
therapy with HES. If one now considers the prospective, 
randomized studies, that is, those with relatively high evi-

dence, HES shows a remission rate of 55 – 79 % and a hear-
ing gain of 10 – 14 dB in the high tone range, as well as 18 – 
25 dB in the mid-range and/or low tone range. A study 
which was retrospectively implemented on 603 patients [12] 
also showed a hearing gain of approximately 18 dB in the 
low tone range after sole infusion therapy; mid-range gain 
was 16 dB and 24 dB were gained in the high frequency 
range. These parameters match the patients studied by us, 
however they also match the rate of spontaneous remission 
under placebo therapy. In the present study, HES showed 
average improvements of approximately 14 dB in the low 
and middle frequency ranges and approximately 11 dB in the 
high frequency range. 

 As a side effect of therapy with HES, a dosage depend-
ent, long lasting, but reversible itching sensation has been 
described. With high dosing of HES, cumulative embedment 
of hydroxyethyl starch of more than 180 g into the reticu-
loendothelial system is discussed as causative. None of the 
470 patients who were treated with HES in our study re-
ported pruritus at the 90 day follow-up examination. These 
data match those of Alexiou [12] who likewise did not report 
any cases of HES intolerance, while side effects were stated 
in the glucocorticoid group, so that the side effects were 
higher overall in the group which was treated with steroids. 

 The effect of glucocorticoids is based on an anti-
inflammatory and swelling-reducing effect with the assump-
tion that an inflammation or immune system modulated 
reaction on the inner ear may be causative for the develop-
ment of the hearing loss. The effect which reduces swelling 
as well as the increased response to catecholamines is also 
intended to increase cochlear blood flow. As for rheological 
infusion therapy, there are also few placebo controlled clini-
cal studies about the effectiveness of steroid therapy in the 
treatment of idiopathic hearing loss. Existing studies fur-
thermore show non-uniform results, so that a meta-analysis 
which was published in 2006 [13] herein also shows the 
unproven effect of cortisone. In sole therapy with steroids, 
Mattox and Simmons [14] showed a remission rate of 56 % 
which was, however, also obtained in the comparison group 
without therapy. Contrary to this, the double blind, random-
ized study by Wilson et al. [15] showed a remission rate of 
61 % in the steroid group as compared to 32 % in the pla-
cebo group and 56 % in the zero therapy group. Investiga-
tions of Chen et al. are in line with this study [16]. In the 
observation implemented by us, sole therapy with steroids 
showed average improvements of approximately 15 dB in 
the low and mid-range tone ranges and approximately 10 dB 
in the high tone range. These parameters are within the range 
of sole therapy with rheologics. Even in the combination of 
rheological therapy with steroids, the patient collective 
which was examined by us showed no therapeutic advantage 
as compared to sole steroid therapy. This observation is 
contrary to the results of a retrospective cohort study [12] on 
603 patients which showed a significantly better recovery of 
hearing in 302 patients through combination of rheologics 
with steroids in pancochlear or low tone hearing loss as 
compared to sole infusion therapy. The obtained average 
hearing gain in this study of 24 dB in the low tone, 20 dB in 
the mid-tone and 12 dB in the high tone range was signifi-
cantly better in combination than 18 dB, 16 dB and 14 dB 
through sole therapy with rheologics. In the patient collec-
tive studied by us, the hearing gain of 15 dB in the low tone, 
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17 dB in the mid-tone and 9 dB in the high tone range was 
equal for both individually applied therapeutic modalities. 

 The time-wise therapeutic window of hearing loss is 
subject to highly controversial discussion and differs be-
tween 14 and 42 days. In order to be able to make more 
precise statements in this regard for therapy, we considered 
remission rates according to the age of the hearing loss until 
day 90. Herein it is shown that the hearing loss drastically 
lessens after therapy in a period longer than two weeks. 
However it is also necessary to consider that the absolute 
hearing loss after two weeks is also considerably less due to 
the spontaneous remission rate. Therapy of hearing loss was 
able to gain an average improvement of 42 % within the first 
two weeks. This parameter falls to an average of 21 % when 
observing the time periods between 14 and 90 days. This 
observation matches the results of other clinical studies 
which show that the time until the commencement of therapy 
must be regarded as a prognostic factor for the remission rate 
[3. 11. 17-19]. 

SUMMARY 

 Standardized documentation of the treatment of hearing 
loss patients is able to provide important knowledge for the 
treatment of hearing loss patients. This retrospective assess-
ment, which is not limited in terms of time, will use its large 
case numbers in the future to identify subgroups of hearing 
loss which can be used to define clearly delimitable criteria 
for differing therapeutic modalities in the sense of differen-
tial therapy. 
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