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Introduction

Idiopathic sudden sensorineural hearing loss 
(ISSHL) is a serious clinical condition with a 
major impact on a person’s functioning. The 
pathophysiology is not entirely clear and there is no 
proven effective treatment. The standard treatment 
is prednisone. The guideline from the Dutch 
Society of Otorhinolaryngology and Head & Neck 
Surgery reads: “On the basis of the severely limited 
literature and the marginal evidence, the working 
group nonetheless recommends use of the current 
standard treatment (oral corticosteroid high-dose 
therapy (HDT)). This benefit of the doubt is given 
because of the serious repercussions of the failure 
to recover from ISSHL and the relatively limited 
side effects of prednisone HDT.”

Given the fact that, according to the guideline, this 
is a clinical picture, in which there are potentially 
serious consequences, there is every reason to be 

open to less commonplace treatments. One of those 
additional options could be hyperbaric oxygen 
therapy (HBOT), under which patients are treated 
repeatedly (10-20 times) in a hyperbaric chamber, 
where they can breathe 100% oxygen under higher 
pressure (2.5 bar, for 60-120 minutes). This ensures 
that the oxygen tension in the blood, the tissues and 
the inner ear is increased.

The way in which this therapy works relies on 
relieving a (relative) lack of oxygen, which occurs in 
the cochlea among patients with sudden deafness.1-4 

Due to the normal anatomy/physiology of the ear, a 
protected location in the hardest bone of the body, 
the cochlea itself cannot recover quickly enough 
from this lack of oxygen. This means that, in the 
case of ISSHL, the structures within the cochlea 
receive too little oxygen to survive. Theoretically, 
therefore, there is an important rationale behind 
this hyperbaric therapy.1-4 In addition, the increased 
oxygen tension inhibits inflammatory responses 
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hearing aid adjustment. With an extra 15 dB gain, 
by means of HBOT, the patient sustains a 20 dB 
loss and still meets the required functional standard 
of the Ministry of Defence.

On the basis of the RR advisory document, 
we would also expect observational studies to be 
included in the literature to be evaluated for this 
guideline. Unfortunately, this is not the case. The 
guideline, which has only evaluated two trials, 
states, however, that the conclusion refers not to 
one or more articles, but that it is made on the basis 
of all studies combined (body of evidence). But 
there is clearly no longer any question of a body 
of evidence as described by the guideline advisers, 
namely, a combination of RCTs and observational 
studies.

It would seem from the preamble that this 
guideline has followed the usual ‘standard format 
for guideline design’. However, in the preparation, 
little account has been taken of the precise content 
of the documents on which the format is based.

2) Subject matter expert 

The GRADE group writes: “Developing recom-
mendations always requires the opinion of 
experts, the basis of which includes experience 
with patients, an understanding of biology and 
mechanism, and knowledge and understanding 
of preclinical and early clinical research as well 
as of the results of randomized clinical trials and 
observational studies.”7 The guideline committee 
consisted of representatives from otolaryngology 
and audiology, but did not include an expert on 
hyperbaric medicine. 

Two salient points, which may have arisen in part 
because of the lack of experience and knowledge, 
were 1) that the potential side effects of HBOT 
had featured too prominently in the draft version 
of the guideline, and 2) that the results of one of 
the evaluated studies, in relation to patients treated 
with HBOT and the control group, had erroneously 
been switched in the draft version of the guideline. 
That ‘negative’ first impression might have affected 
opinions surrounding HBOT. Although the content 
was modified in the definitive version after our 
criticism, the general recommendation regarding 
HBOT as a treatment for ISSHL was unfortunately 
left unchanged.

Furthermore, the guideline committee shows 
no evidence of knowledge or understanding of 

that can damage the ear.1-4 The current guideline 
on ISSHL explicitly recommends, however, that 
patients should not receive this treatment. This 
recommendation is based on only two trials, for 
which the evidential level has been downgraded to 
low and very low.

1) Criteria used in the formulation of this 
guideline

The guideline working group writes that the 
guideline is based on the AGREE II instrument 
and on the document Richtlijn voor Richtlijnen 
(RR) (Guideline for Guidelines), which states: 
“existing (foreign) guidelines are first examined 
for systematic reviews and summaries of evidence. 
If these are not present, the literature is examined 
for randomized controlled trials (RCTs) and 
observational studies.”

In accordance with this recommendation, the 
preamble of the guideline states: “The Dutch 
guideline is in line with the American guideline 
‘Clinical practice guideline: sudden hearing loss’ 
(Stachler et al., 2012).”5 Unfortunately, this is not 
the case for HBOT, as the American guideline 
allows for the possibility of considering HBOT for 
up to three months following sudden hearing loss. 
It would also have been interesting to consult the 
Cochrane Systematic Review (CSR) on this subject. 
HBOT is the only treatment for sudden deafness 
which, according to the Cochrane Library, actually 
shows significantly positive results. The CSR on 
HBOT concludes that a significantly increased 
chance of a 25% rise in the pure-tone average (PTA) 
exists, and that there is a 15.6 dB gain among the 
group treated with HBOT.6 The authors of the CSR 
have reservations regarding the ‘clinical relevance’ 
of the findings, however.

We feel that doubts about the clinical relevance 
of 15 dB are unwarranted and would imply double 
standards because, according to the guideline 
working group, a 10 dB gain is a significant measure 
of outcome in the assessment of the effectiveness of 
corticosteroids.

Apart from that, the clinical relevance of an extra 
15 dB gain is easy to explain for military practice 
(the setting of the first author). Suppose that a 
patient sustains, on average, a 60 dB loss in the PTA 
and that he spontaneously (with corticosteroids) 
recovers 25 dB. The residual loss is then 35 dB. In 
the Netherlands, that is the norm for eligibility for 
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with patients (in accordance with the American 
guideline).

The GRADE group writes: “Treatment recom-
mendations may arise from observational studies 
and may involve appreciable harms, burdens, 
or costs. Clinicians offering such treatments 
must help patients to weigh up the desirable and 
undesirable effects carefully according to their 
values and preferences.10 High-quality evidence 
doesn’t necessarily imply strong recommendations, 
and strong recommendations can arise from low-
quality evidence.”10 

Yet, we cannot believe that the authors meant 
that low-quality evidence with a positive outcome 
could lead to a strong recommendation ‘not to treat’ 
for a clinical picture for which no good alternative 
is available.

4) Recommendation not to treat

For a strong recommendation to designate HBOT as 
the standard treatment, the evidence is insufficient; 
we are in agreement on that. 

‘Not enough evidence of effectiveness’, how-
ever, is clearly not the same as ‘evidence of 
ineffectiveness’. A recommendation to withhold a 
form of treatment can, in our view, only be issued 
if it has been established beyond reasonable doubt 
that the treatment does not work (or if it is actually 
unfeasible because of side effects or costs). In the 
event of two positive outcomes, however, there is at 
the very least reasonable doubt.

The GRADE group’s only example for such a 
negative recommendation is: “When a useless or 
harmful therapy is in wide use, recommendations 
against a management approach are appropriate.”11 
HBOT is, however, potentially not useless, not 
harmful and by no means in wide use.

The GRADE group advises issuing weaker 
recommendations in less clear-cut situations: 
“When the trade-offs are less certain – either because 
of low-quality evidence or because evidence 
suggests that desirable and undesirable effects 
are closely balanced – weak recommendations 
become mandatory.”10 A weaker recommendation 
(“clinicians might…” or “we conditionally recom-
mend…”) would have been more appropriate in 
this case.11

An ‘only-in-research recommendation’ may 
be appropriate if there is too little evidence to 
recommend an intervention ‘with appreciable harms 

preclinical and early clinical research, or of the 
results of observational studies; these topics do not 
feature in the ‘other considerations’ paragraph of 
the guideline either.

3) Evaluation of the trials

The guideline committee based their recommen-
dation on two studies, those of Fujimura et al. and 
Cekin et al.8,9 The first shows a significant difference 
in the recovery in hearing outcome among patients 
treated with HBOT versus the control group, in 
particular, in the group of patients with initially 
serious hearing loss. Of relevance here is that 
it is those patients with a very substantial loss at 
the initial stage who have a poor prognosis. Thus, 
patients with substantial hearing loss are most in 
need of treatment.8 Unfortunately, the guideline 
working group seemed to think, as evidenced by 
the draft guideline, that an initially substantial loss 
is a basis for a greater recovery. In theory, this is 
partially correct insofar as it concerns the absolute 
gain. It does not apply to the percentage of patients 
who recover to a certain degree. Apart from that, 
Fujimara et al.8 compared subgroups, divided 
according to severity of hearing loss, in terms of 
treatment with and without HBOT. If a greater 
recovery was to occur spontaneously, therefore, 
it would also have occurred in the control group. 
Among patients with an initial loss of more than 80 
dB, the recovery rate in the control group (steroids) 
was 25% (3/12), and 58.3% (14/24) in the group 
treated with steroids and HBOT. Cekin’s study 
shows a greater number of patients with ‘some 
degree’ of recovery; this number is not significant. 
There is, however, no clear, previously defined 
power calculation, while, in the HBOT group, there 
were two patients with bilateral loss. Moreover, 
given that two patients in the study group were not 
eligible because they had not been treated within 
three days (one of the inclusion criteria), they show 
that recovery was good in 22/36 (61.1%) of the ears 
with hyperbaric oxygen versus 11/21 (52.4%) in 
the control group. 

The guideline stated beforehand that hearing 
improvement in dB was a critical outcome measure 
and that the number of patients with hearing 
improvement is an important outcome measure 
for the decision-making. In light of the above, the 
only possible conclusion is that treatment should 
be considered in the course of proper consultation 
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estimates of the magnitude of a treatment effect, 
we may be confident about the results. In those 
situations, although the observational studies are 
likely to provide an overestimate of the true effect, 
the weak study design is unlikely to explain all of 
the apparent benefit.”13

Studies have recently been published with 
impressive results. The comparative study by 
Capuano et al.14 shows a very clear effect of the 
supplementary treatment with HBOT in addition to 
corticosteroids; the fact that early treatment shows 
a greater effect usually means that it involves a 
genuine treatment effect.14,15 Psillas et al.16 also see 
a potential added value in HBOT, although it is 
recommended that HBO2 should always be applied 
in combination with steroids.2,16

Unfortunately, the guideline has been somewhat 
generous in its downgrading. The evidence has been 
reduced to (very) low level; not correctly overall 
and not in line with the GRADE recommendation.

7) Evaluation of other evidence

Hill, the famous epidemiologist and statistician 
who attributed cancer to smoking, wrote: “I 
would myself put a good deal of weight upon 
similar results reached in quite different ways, e.g. 
prospectively and retrospectively.”17 The working 
group would do well to adopt this philosophy. Both 
in statistics and in medical practice, reproducibility 
is after all the most important factor on which to 
base treatments. The GRADE does not allocate a 
higher-value grade to consistency, mainly because 
the same flawed study will, when repeated, generate 
the same flawed outcome.18 That is why Hill stated 
his belief that it was indeed important that different 
types of research still showed the same effect. By 
analogy, the GRADE does state that important 
questions could be: “How likely is it that the results 
of the review reflect the overall experience with 
this treatment?” and “Did the trials have similar or 
widely varying results?”.7

Given the fact that many studies on HBOT 
show a positive effect, that is, a high degree of 
reproducibility, there is little reason to think that the 
outcomes are not the result of the treatment.

The GRADE goes on to state: “Although 
observational studies start with a ‘low quality’ 
rating, grading upwards may be warranted if the 
magnitude of the treatment effect is very large, if 
there is evidence of a dose-response relation or if 

or costs’.11 Enough evidence does exist, however, 
to keep the option open; furthermore, there are no 
major costs involved and the side effects are limited: 
the ‘only-in-research recommendation’ should, 
therefore, in our opinion, not be used. (In any event, 
we believe such a recommendation should only be 
used if a study is actually ongoing and people can 
be included in it immediately. In that case, there 
should also be an active recommendation to ensure 
that patients participate in the study. There should 
then, at the very least, be a research priority.)

5) Anticipating a lack of evidence 

The fact that there are few good comparative 
studies for a relatively rare clinical picture, certainly 
for treatment not frequently given, is not really 
surprising. Patient numbers are too small and most 
clinics are unable to conduct this type of research 
because of a lack of manpower and expertise. That 
is exactly why lower-quality evidence would need 
to be taken into consideration. This will explain, 
in part, why the CSR is so critical of the existing 
evidence. But that is exactly why the conclusion 
drawn from a study of the literature by a guideline 
committee should be different from the verdict by 
people who perform a systematic review of RCTs 
alone. (“Although the processes for assessing 
quality are the same, authors of systematic reviews 
and authors of guidelines will apply the criteria 
differently.”7)

Sir Michael Rawlins rightly stated that policy-
makers should incorporate all forms of research in 
the assessment and that the ‘hierarchy’ of evidence 
levels is an illusion.12 For a guideline committee, 
therefore, it is highly advisable to look at as many 
‘lower-level’ studies as possible, if there are not 
many studies at the ‘higher level’.

6) Downgrading evidence

The GRADE states that: “One should be con-
servative in the judgement of rating down. That 
is, one should be confident that there is substantial 
risk of bias across most of the body of available 
evidence before one rates down for risk of bias”. 
(To be clear, the fact that there is a greater risk 
of bias in lower evidence-level research does not 
mean that that bias has actually occurred!)

“When methodologically strong observational 
studies yield large or very large and consistent 
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prednisone and daily stellate block versus a group 
given the same treatment supplemented with 
HBOT.24

8) Negative arguments

Studies with negative results obviously exist 
elsewhere in the literature. These are small 
in number, however, and the methodological 
limitations of these studies are often the same as 
those of studies with positive results. The limited 
numbers do not therefore provide any strong 
evidence of ineffectiveness.

The other main reasons for not recommending 
HBOT are the high ‘costs’, that the treatment does 
not weigh up against the outcome, or because it 
has too many side effects for it to be offered as 
standard treatment. A good hearing aid, the cost 
of a consultation in the audiology centre and five 
years of batteries, when taken altogether, are more 
expensive; and that is to say nothing of the social 
and work-related handicap that hearing loss patients 
experience.

The medical side effects consist mainly of 
barotraumas, which usually heal as soon as 
treatment is stopped and which do not therefore 
cause permanent damage. More serious side effects 
are extremely rare. An expert in HBOT would 
have known that from the start. With regard to the 
side effects, the tenor of the American guideline 
(“Major adverse events were not reported in most 
of the studies reviewed”) was once again ignored. 
Apart from that, if we insert a tube beforehand, 
most of the barotrauma can be prevented and it is 
even easier to administer intratympanic steroids if 
necessary.

All other reasons (time, availability etc.) are of 
a practical nature and should be discussed with the 
patient in the context of shared decision-making. 
According to Lawrence and Thevasagayam, the 
costs, limited availability of the therapy and lack of 
high-quality evidence make the therapy impractical 
for most patients.25 As referred to previously, the 
costs are reasonable, a hyperbaric chamber is 
available in multiple locations in the Netherlands 
(a resource-rich environment) and the gravity of 
the clinical picture means that this therapy, even 
if it is often impractical, must be kept available. 
We therefore agree with Capuano et al., who write 
that “considering the devastation of ISSHL and the 
profound impact on quality of life that a hearing 

all plausible biases would decrease the magnitude 
of an apparent treatment effect.”10,19 

HBOT meets these requirements too. Certainly, 
in cases where treatment commences early, the 
degree of success is so high that coincidence can 
reasonably be ruled out. Alimoglu et al. showed a 
complete recovery in 42.6% of patients treated with 
a combination of oral steroids and HBOT, and in 
just 19% of patients treated with oral steroids only.20 
A dose-response gradient could be derived from a 
Belgian study in which higher pressure showed 
a better result, or a study in which more HBOT 
sessions generate a better result.21,22 

It may also be important when using HBOT to 
look at the window of opportunity, which is what 
the guideline does in the case of other treatment 
modalities. In the presentation of evidence for 
intratympanic steroids, the guideline does make 
a recommendation in respect of salvage therapy. 
Nonetheless, even in the ‘other considerations 
section’ for HBOT, salvage therapy is left out of 
the equation. That is regrettable, as salvage therapy 
often applies to people who have not recovered 
well enough with the standard treatment. Hearing 
gain among that group is, in theory, a strong 
additional indication of the effectiveness of the 
alternative treatment. In salvage therapy, the com-
bination of intratympanic steroids with HBOT 
clearly performs better than intratympanic steroids 
alone. An improvement of more than 15 dB was 
seen in 68.4% versus 48.6% of patients in Yang’s 
study.23 There are still positive effects up to a month 
after hearing loss is sustained. We believe that, in 
consultation with patients, therapy can easily be 
commenced up to that time. It is with good reason 
that the American guideline offers the option of 
treatment up to three months after the onset of the 
complaint.

In addition, the fact that the evaluation of 
multimodal therapy is excluded has not been 
thought through, as it is fair to assume that, in the 
case of serious clinical pictures for which no proven 
effective treatment exists, ‘many other treatments 
as doctors may find useful’ will be applied. The 
difference in outcome in otherwise similar forms 
of multimodal therapy, if other factors have also 
been randomized, is still in principle likely to be 
the result of the distinguishing alternative therapy. 
Aslan et al. demonstrated a difference in the mean 
hearing gain of 17.9 dB (clinically highly relevant) 
between a group treated with betahistine, steroids, 
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indeed be regarded by a disciplinary committee 
as a justified deviation, or whether a judge will 
see it simply as consistent non-compliance with a 
guideline from a professional association.

10) Evaluation 

The RR states that guidelines can be evaluated in an 
invitational conference, a national public meeting, 
by means of a questionnaire or through a practical 
test with a draft of the guideline. That is also in 
keeping with the advice by EBM experts with regard 
to examining whether recommendations actually 
work in practice; “and, finally, performance should 
be constantly evaluated.”26 It is for that reason that 
we feel it is regrettable that the guideline committee 
has, on numerous occasions, ignored the advice of 
experts in the field, and that at the national Dutch 
Society of Otorhinolaryngology and Head & Neck 
Surgery meeting in November 2015: a prime 
example of a national public meeting no one from 
the working group initiated any discussion after a 
presentation on this treatment. Neither, sadly, did the 
board of the Dutch Society of Otorhinolaryngology 
and Head & Neck Surgery, despite the arguments 
above, urge the guideline committee to reformulate 
this module of the guideline. That could easily have 
been done; indeed, a suggestion was proffered (see 
Table 2).

improvement may offer, even a small possibility 
of hearing improvement makes this a treatment to 
offer to patients”.14

9) Consequences for the consulting room

According to the RR, anyone whose actions are 
contrary to the recommendation of a guideline 
should explain the motivation in the patient’s 
notes. “The more stringent the formulation of the 
recommendation, the more thoroughly the deviation 
needs to be justified in the patient notes.” In light 
of the current recommendation, anyone wishing to 
actively treat in the event of a disastrous clinical 
picture will thus have to undertake much more work 
in future. Shared decision-making and referral to 
an HBOT centre mean investing considerably more 
time compared to simply prescribing a course of 
oral steroids. Given this additional hoop generated 
by the guideline committee, we are worried that 
a patient with an acute clinical picture, who is 
already an addition to a full consulting room, will 
be deprived of potentially valuable treatment at a 
time when that treatment is likely to be at its most 
effective. 

Apart from that, there is also somewhat of a legal 
dilemma in terms of whether the justified deviation 
from the guideline, as we currently facilitate on 
a routine basis in the context of shared decision-
making to patients eligible for this treatment, will 

Table 1
Conclusions from the Cochrane Library of Systematic Reviews concerning the treatment options for ISSHL

Oral steroids The value of steroids in the treatment of ISSHL remains unclear, since the evidence obtained from RCTs 
is contradictory in outcome, in part because the studies are based upon too small a number of patients.

Antiviral medication There is currently no evidence to support the use of antiviral drugs in the treatment of ISSHL. 
Hyperbaric oxygen For people with acute ISSHL, the application of HBOT significantly improved hearing, but the clinical 

significance remains unclear.

Table 2
Alternative text for the current guideline as offered to the Dutch Guideline Working Group and the board of the Dutch Society of 

Otorhinolaryngology and Head & Neck Surgery

‘Other considerations’ paragraph Given the large number of studies with a (mildly) positive outcome on hyperbaric oxygen 
therapy (whether or not as combination therapy or as salvage therapy), as compared to 
control groups without hyperbaric oxygen, and given the advice of the American Academy 
and the recommendations from experts within our society, the guideline committee has 
opted not to exclude hyperbaric oxygen as a potential therapy for this disastrous clinical 
picture.

Recommendation Hyperbaric oxygen cannot be recommended as a standard therapy. This therapy could be 
considered for individual patients if treatment is commenced within one month.



Guideline development goes astray	 103

guidelines 14. Going from evidence to recommendations: 
the significance and presentation of recommendations. J 
Clinic Epidemiol. 2013;66(7):719-725.

12. Rawlins M. De testimonio: on the evidence for decisions 
about the use of therapeutic interventions. Lancet. 
2008;372(9656):2152-2161.

13. Guyatt GH, Oxman AD, Vist GE, Kunz R, Falck-Ytter Y, 
Alonso-Coello P, Schunemann HJ. Grade: what is “quality 
of evidence” and why is it important to clinicians? BMJ. 
2008;36:3;336(7651):995-998.

14. Capuano L, Cavaliere M, Parente G, Damiano A, Pezzuti 
G, Lopardo D, Iemma M. Hyperbaric oxygen for idiopathic 
sudden hearing loss: is the routine application helpful? 
Acta OtoLaryngol. 2015;135(7):692-697.

15. Yildirim E, Ozcan KM, Palali M, Cetin MA, Ensari S, Dere 
H. Prognostic effect of hyperbaric oxygen therapy starting 
time for sudden sensorineural hearing loss. Eur Arch 
Otorhinolaryngol. 2015;272(1):23-28.

16. Psillas G, Ouzounidou S, Stefanidou S, Kotsiou M, Giaglis 
GD, Vital I, Tsalighopoulos M, Markou K. Hyperbaric 
oxygen as salvage treatment for idiopathic sudden 
sensorineural hearing loss. B-ENT. 2015;11(1):39-44.

17. Hill AB. The environment and disease: association or 
causation? Proc Royal Soc Med. 1965;58:295-300.

18. Guyatt GH, Oxman AD, Kunz R, Woodcock J, Brozek 
J, Helfland M, Alonso-Coello P, Glasziou P, Jaeschke R, 
Akl EA, Norris S, Vist G, Dahm P, Shukla VK, Higgins 
J, Falck-Ytter Y, Schunemann HJ. GRADE guidelines: 7. 
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1316.
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of hyperbaric oxygen therapy to the conventional treatment 
modalities influence the outcome of sudden deafness. 
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11) Conclusion

The current Dutch guideline on ISSHL has not 
been established in the manner recommended 
by advisory organizations. The presentation of 
evidence concerning HBOT as a treatment for 
sudden deafness is therefore much too scant, while 
the wording of the recommendation is too negative 
and a potentially good treatment modality has been 
lost. 
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