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ABSTRACT

Acute otitis media is a common middle earinfection in children
with the predominant symptoms of hearing impairment and
pain. If antibiotics are given, they need time to have an effect
on the inflammation, so the focus is on pain control. For pain
management local anesthetics have the advantage of lesser
systemic side effects but are still subject to scrutiny. In this
review the literature between 2000 and 2020 was systemati-
cally searched for investigating studies and recommendation
in guidelines against the background of the mode of action. 11
clinical studies, 2 guidelines and 5 reports resp. reviews could
be identified. Contraindications and side effects were not found
in these studies. The analgesic ear drops showed in placebo-
controlled studies a relatively short duration of action when
applied once but rapid onset of action. There is evidence that
analgesic ear drops could provide a first-line analgesia in otitis
media without systemic adverse effects such as gastrointestinal
disturbance and nausea and could support an antibiotic-saving
wait-and-see attitude. The review shows a change in attitude
towards the recommendation to include local anesthetics ear
drops in otitis media but still there is a lack in treatment proto-
cols which go beyond a single administration. The results do
not yet show a significant paradigm shift. The reviews revealed
indications that a more adapted galenic preparation could give
more effectiveness. Pharmaceutical research in this field should
be intensified to exploit the analgesic potential of local anes-
thetic ear drops in acute otitis media.

Introduction

Otitis media acuta (acute otitis media, AOM, ICD-10 H66.0) typi-
cally occurs in more than 80 % of children, is still present in young-
er adults andis rarely found in adults. A closer look at larger statis-
tics reveals that the occurrence is highest in the age group up to
2 years [1]. One or more episodes of AOM had already occurred in
25% of children at the age of 1 year; at the age of 3 years 60 and
24 % had more than 3 episodes. The highest incidence is reached
at the age of 6 to 12 months of life [2].

Unilateral or bilateral otitis media is often associated with fever,
but always with hearing loss and stabbing earache in up to 88 % of
cases [3]. They are accepted as the main symptoms in the majority
of European guidelines [4]. Therefore, a clinical diagnosis can usu-
ally be made based on these three symptoms. An inspection of the
tympanic membrane, which will show a bright red protruding ear-

drum, and a tympanometry make the assumption a certainty if a
flat effusion curve is seen.

These symptoms are not so obvious in very young patients: af-
fected infants cry a lot, drink badly and often react with diarrhea
and vomiting. In general, a possible otitis media must always be
considered in the case of a sick infant, as the infant cannot indicate
the location or pain as such. Further examinations such as tympa-
nometry, pneumatic otoscopy or a hearing test are usually not tol-
erated in the acute stage of children because of the high pain level.

Pathophysiology and disease pattern

An anatomically and functionally unfinished Eustachian tube and
animmature immune system are generally assumed to be precon-
ditions for otitis media in children [5]. In addition, familial predis-
position and numerous environmental and social factors have been
identified as influencing factors, so that overall the occurrence of
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otitis media is considered multifactorial. Children with socially
weak, smoking parents, for example, are much more likely to
develop otitis media than children of well-off non-smokers [6].

A number of basic diseases, such as allergy, asthma, metabolic
disorders and various gastric juice reflux syndromes (GERD, NERD,
LPR) are also assumed to be triggering or predisposing causes [2],
but have not always been confirmed in qualified studies. Larger
studies with administration of proton pump inhibitors (PPI’s) to
remedy acid reflux have been disappointing [7]. Allergies in chil-
dren with middle ear infections are also not found in greater num-
bers than in control groups, and conversely, the presence of an
allergy is not a risk factor.

These factors initially promote the development of middle ear
effusion, which then persists and is a prerequisite for otitis media
acuta [8]. Conversely, in almost 50 % of children, acute otitis media,
after resolving with or without treatment, turns into a chronic tym-
panic effusion, which is usually not painful but is associated with
hearing loss [9].

In the English literature, the blanched middle ear effusion is re-
ferred to as “otitis media with effusion”, which partly led to the mis-
conception in the German-speaking world that this also refers to
an acute middle ear infection because of the use of the term “oti-
tis”, which actually indicates an inflammation. This has led in par-
ticular to confusion regarding the indication for antibiotic treat-
ment. There is a consensus that a pure, bland effusion should not
be treated with antibiotics, as there is no evidence for this[10, 11].

For a better distinction between otitis media acuta and “middle
ear fluid” - a tympanic effusion - it is advised to name it “otitis
media secretorica".

Histopathologically, it is important for the development of an
effusion that the lining epithelial layer in the hypotympanum (cau-
dal area of the middle ear) up to the promontory of the tympanic
cavity resembles a respiratory mucosa and has many mucous
glands. The secretion can assume all consistencies from thin to vis-
cous - a phenomenon that has inspired many researches, but apart
from the realization that mucins play a role [12], but there is still
no real clarity about the nature of the secretion.

Acute otitis media is usually caused by a bacterial colonization
of the middle ear by the ear trumpet and an effusion of the patho-
gens Streptococcus pneumoniae, Branhamella catarrhalis, Haemo-
philus influenzae und Streptococcus pyogenes [1,2]. This spectrum
has been relatively constant for many decades. Usually an infection
in the nasopharynx is the starting point. The spreading inflamma-
tion paralyzes the cilia of the tube, causes the epithelium to swell
and thus additionally hinders the ventilation of the middle ear,
which promotes an effusion.

Unfortunately, AOM is not always a purely bacterial inflamma-
tion; viruses such as Respiratory Syncytial Virus (RSV), Influenza A,
Parainfluenza, Human Rhinoviruses, Adenoviruses and human Cor-
onavirus have also been coexistently detected [2, 6, 13]. This coex-
istence reduces the treatment success of antibiotics. However, a
viral infection cannot be distinguished from a bacterial infection in
terms of pain quality.

In the sense of an accompanying mastoiditis, the mucous mem-
branes in the mastoid process are always also affected in acute oti-
tis media, since all air-filled spaces have a common mucous mem-
brane cover. This is usually unproblematic, but can lead to mastoid-

itis with painful protruding ears and disappearing of the bone
structures.

Itis rare that the external auditory canal is also affected by oti-
tis media. Exceptions are cases of perforation of the eardrum in
acute otitis media (the pain suddenly declines spontaneously) or a
chronically running ear for months or years. Otherwise, the ear-
drum forms a long-lasting, stable barrier to the inflammation that
is ongoing in the middle ear. This can also be seen from the fact
that a protrusion of the highly red inflammatory eardrum is ob-
served in acute middle ear inflammation. This is also clinical evi-
dence of inflammation of the middle ear [5].

First, the eardrum prevents the inflamed effusion from escap-
ing from the enclosed middle ear spaces. Pressure builds up in the
middle ear and causes pain. Only when the eardrum ruptures can
the purulent effusion drain away. Clinically, the pain subsides
abruptly in this situation. This is the basis for the indication for an
incision of the eardrum, the paracentesis [14]

From this superficial fact of a “barrier function” of the eardrum,
the view has arisen that the eardrum membrane makes the appli-
cation of analgesic ear drops in the case of middle earinfection ap-
pear pointless, since it is impermeable [15, 16]. Moreover, studies
have shown that the multi-layered structure of the eardrum can
impede the passage of drug molecules.

Pain sensation

The innervation of the middle ear and the eardrum is very complex
because it is composed of sympathetic, parasympathetic and so-
mato-sensory parts. These have their origins in various nerve cords
from the cervical plexus, the trigeminal, facial, glossopharyngeal,
the vagus nerve and the cervical trunk.

The posterior part of the outer surface of the eardrum as well as
the posterior wall and floor of the auditory canal is innervated by
the auricularis of the vagus nerve. The external auditory canal is
supplied overlappingly by the auriculo-temporal nerve and the au-
ricular branch of the vagus nerve [17-19].

The sensory innervation of the inner surface of the eardrum and
the tympanic membrane is performed by the tympanic nerve from
the glossopharyngeal nerve. It originates from the ganglion petro-
sum and forms the tympanic plexus in the middle ear at the prom-
ontory (Jacobson’s nerve). Its peripheral branches are the ramuli
tympanici (mucosa of the tympanic cavity and mastoid) and the
tubal branches to the Eustachian tube [20], the connection to the
nasopharyngeal cavity.

For some time now, research has been conducted into the con-
nection between the receptors in the eardrum and the Eustachian
tube, since only a feedback system could explain why the pressure
balance between the middle ear and the nasopharynx is caused by
unconscious swallowing [21]. The chorda tympani is thought to
play a role in the transmission of pain, which according to older
studies may be more important than the chorda's function in taste
sensation, which is usually attributed to it [22].

Whether the tympanic nerve fibers are stretch responsive fibers
or pain fibers or both is not conclusively established [23,24]. How-
ever, itis a fact that the eardrum is sensitive and can be locally anes-
thetized, e. g. for surgery, and that this can affect tube function [21].

In the non-inflammatory state, the eardrum, like the skin epi-
thelium, is impenetrable to local anesthetics, although it is only
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1/10 mm (100 pm) thick (for comparison: the cornea of the eye is
5-10 times thicker). The eardrum consists of three layers: the outer
skin, which is of five-cells thick, connective tissue with collagen fib-
ers, which gives the eardrum its structural integrity, and the inner
lining of the mucous membrane, which consists of a single layer of
cells [25].

In order for local anesthetics to be effective on the normal (non-
inflamed) eardrum, aids to loosen the epithelial layer (maceration)
such as phenol [26] and menthol (obsolete in Bonain solution) or
dimethyl sulfoxide (DMSO, non-ototoxic [27]) must be used to fa-
cilitate diffusion. Substances such as sodium bicarbonate and glyc-
erol are also used to macerate the eardrum [25]. Glycerol is said to
have an additional analgesic effect in otitis media due to its water-
attracting (hygroscopic) property, as it is said to reduce middle ear
pressure through fluid osmosis [28].

Inflammation of the eardrum, as in inflammation of the middle
ear, can also lead to loosening of the epithelial structure and can
also trigger changes in vascular permeability. These changes may
allow local anesthetics to pass through the eardrum to the nerve
pathways of the middle ear or directly affect the pain receptors in
the eardrum [29, 30].

The pH plays animportant role in this process, since all local an-
esthetics are weak electrolytes and their dissociation is influenced
by the pH [31]. A low pH value, which occurs for example during
inflammation, reduces the diffusion of local anesthetics [29]. The
undissociated lipid-soluble base penetrates to the nerve site of ac-
tion, while the dissociated water-soluble cation, as the active form,
blocks the Na*- channel at the nerve. Increasing the pH of an an-
esthetic solution increases the amount of free base and thus the
speed of penetration. If the pH value of the solution is reduced, less
substance can penetrate the nerve tissue.

This connection isimportant, for example, in an inflamed tissue
where the pH decreases due to acidic inflammation products. In
inflamed tissue, the blood flow is also increased so that the local
anestheticis transported away more quickly and thus has a shorter
duration of action than in non-inflamed tissue.

It has been pointed out that some local anesthetics, such as the
cocaine hydrochloride originally used, can cause irreversible hear-
ing loss [32]. This side effect varies with the local anesthetics; pro-
caine, for example, has a small, reversible effect on the hearing
threshold [33].

Local anesthetics can be neurotoxic, with procaine and mepi-
vacaine being the least toxic [34]. It is not impossible that the use
of topical benzocaine could cause methaemoglobinaemia as de-
scribed in other applications [35, 36].

Another special feature is often not considered: Local anesthe-
tics can develop antimicrobial activity [37]. However, what may in-
itially appear to be desirable may be a disadvantage if a smear is
taken from an appropriately anesthetized area to determine the
bacterial spectrum and resistance.

Therapy guidelines

In the current guidelines, great controversies become obvious in
the assessment of systemic or local pain treatment of acute mid-
dle ear inflammation.

= A German ENT guideline with recommendations is currently
being sought in vain; only a guideline from the German
College of General Practitioners and Family Physicians
(DEGAM) "Ear pain” - updated 2014 - is available for general
practitioners [7, 38]. In this guideline, the non-recommenda-
tion of local pain therapy is referred to a single paper in French
[39], which is not available on the internet or in common
databases. The evidence of this recommendation is therefore
doubtful.

= Thomas et al. [14] do not recommend the administration of
topical local anesthetics in a review paper and rely on a work
by Hoberman and et al. [28]. However, this statement is not
comprehensible, since the authors concluded that topical
analgesic ear drops (here: Auralgan) were significantly
superior to placebo after 30 minutes.

= The S2 guideline "Antibiotic therapy of head and neck
infections" deals with acute otitis media, but completely
excludes pain therapy in favor of antibiotic therapy [40].

= Inthe Netherlands, the Dutch College of General Practitioners
(Nederlands Huisartsen Genootschap, NHG), which support
evidence-based general practice, with guidelines, did not
recommend local anesthetics. The committee relied to only
one study of Bolt et al. [41], but found it difficult to determine
whether the analgesic effect should be attributed to lidocaine
ear drops or to oral analgesia which were given to all partici-
pants. Bolt et al. found it unethical to withhold simple
analgesic therapy as the current standard of care for pain. The
committee did not take other studies into consideration
because of methodological issues and because of the use of
by the Dutch FDA not approved ear drops.

= Inthe most recent guideline representing the view of the
National Institute for Health and Care Excellence (NICE) in the
United Kingdom (UK) anaesthetic ear drops were judged
positively referring to the work of Foxlee et al. [42].

= The current guidelines of the American Academy of Pediatrics
(AAP) and the American Academy of Family Physicians (AAFP)
recommend the administration of ear drops containing
benzocaine, procaine and lidocaine as an adjunct to systemic
analgesia for children over 5 years of age [8,43] with "limited
evidence“ [44].

= The European Clinical Practical Guidelines 2020 for the
treatment of acute otitis media in children do not mention
pain management [4].

In the international literature on pain symptoms, there are a num-
ber of studies and Cochrane reviews [3], most of which have shown
that existing studies are not suitable for demonstrating the effec-
tiveness of locally administered analgesic ear drops on a solid and
broad basis according to recognized standards because of theirin-
adequate study design [42].

In the present study, we have investigated whether new findings
have emerged with regard to the local treatment of acute otitis
media with analgesic ear drops and which studies are now availa-
ble.
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Material and Methods

To cover the most recent knowledge, the available literature on
non-surgical treatment of AOM in the period 2000-2020 was
searched in the freely accessible public databases Medline, Pub-
med, the Cochrane Society and Livivivo (ZB Med Search Portal for
Life Sciences) for the keywords "otitis media acuta", "acute otitis
media", "middle ear infection" and "pain", "local analgesic",
"otogesic". Works with surgical procedures such as paracentesis,
drainage tubes or adenotomies or similar or with systemic pain
management were not included.

Results

Occurrence of pain

Pain is a leading symptom of otitis media and is pathognomonic
for it [44]. Therefore, pain control should be an important goal, if
not the goal to avoid treatment with antibiotics.

Although the importance of pain management is consistently
emphasized in all studies and reviews - with a few exceptions - only
a few studies make concrete recommendations and then mostly
regarding systemic pain management or antibiotic treatment [14].

In this context, it should be pointed out that it is difficult to as-
sess pain in young children, as neither the parents nor the children
provided reliable information. Thus, the sign that children touch
their ears could not be correlated with the presence of otitis media
[45]. This makes it difficult to conduct valid studies [28, 44].

Duration of pain

The severe pain in acute otitis media (AOM) usually lasts for 24
hours at the beginning and then decreases [9]. In general, the pain
lasts between 3 and 7 days (or 0,5 to 9 days following a meta-anal-
ysis [46]), with children under 2 years of age with bilateral AOM
having a longer pain period than children over 2 years of age with
unilateral AOM [3,47]. In meta-analyses of non-intervention arms
of randomised controlled trials, 50 % of children had been free of
symptoms at day 3 [46], 80 % of children are pain-free without any
treatment only after 2-7 days after the onset of the disease [47]
and 90 % by days 7-8 [46].

Antibiotics

Hay & et al. [48] wrote about the effectiveness of antibiotic treat-
ment for pain (CEDAR RCT): " Although there is world-class evidence
showing that antibiotics do not help, and the National Institute for
Health and Care Excellence advises against their use, > 85 % of UK chil-
dren with middle ear infections (acute otitis media) are prescribed an
antibiotic, which is a higher percentage than for any other childhood
infection. Antibiotics do not treat the child’s pain and, in most cases,
they do not help to treat the infection (because many ear infections are
caused by viruses that do not respond to antibiotics), but they can cause
side effects (such as diarrhea) and increase the problem of antibiotic
resistance, which is a major public health concern.”

Indications for the recommendation to give amoxicillin (40 mg/
kg bw/d) with clavulanic acid for a total of 5-10 days as an antibi-
otic for otitis media acuta are accepted at the presence of compli-
cations, risk factors or underlying diseases, severe otitis media with
otorrhea or bilateral otitis media acuta. In case of intolerance, mac-

rolides (e. g. azithromycin 10-20 mg/kg bw/d) or 2nd generation
cephalosporins (e. g. cefuroximaxetil 20-30 mg/kg bw/d) are rec-
ommended.

In a prospective study published in the New England Journal of
Medicine (NEJM) in children between 6 months and 2 years of age,
the first two days showed a significant clinical improvement in the
verum group compared to placebo [49]. This effect persisted until
the 7th day. The minimum number of children with otitis media
that must be treated ("number needed to treat") for one to have an
advantage was calculated to be 3.8. The side effect was predomi-
nantly diarrhea.

Despite "a deplorable lack of substantial knowledge on the issue of
antibiotic therapy"in AOM, it is the most common reason for pre-
scribing antibiotics to children. In terms of pain relief, however, the
results of antibiotic treatment are generally disappointing [50].

= Indicated pain was not reduced after 24 hours by the
administration of antibiotics (risk ratio (RR) 0.89; 95 %
confidence interval (Cl) 0.78 to 1.01) Nearly one-third fewer

had residual pain after two to three days (RR 0.70; 95% Cl1 0.57

to 0.86; number needed for treatment for an additional

beneficial outcome (NNTB 20)) and fewer had pain after 4-7

days (RR0.79;95% Cl10.66 to 0.95; NNTB 20) [51].

= A Cochrane review showed that antibiotics had no effect on
the recurrence of AOM or on complications, including hearing

loss. The same review showed no pain reduction within 24

hours and only a 30 % pain reduction within 2 to 7 days of

antibiotic use [47].

= Even when antibiotics are indicated, pain relief is minimal
when they are administered and it takes several days before

the pain stops [6].

Systemic analgesics

The current guidelines recommend the use of painkillers such as
paracetamol or ibuprofen [50, 52]. Both are COX-1 and COX-2 in-
hibitors [53] and can thus trigger gastrointestinal complaints and
diarrhea [54]. The administration is approved for children aged
6 months to 12 years (10-15 mg/kg body weight (bw) up to 4 times
daily, total daily dose max. 50 mg/kg bw).

Despite explicit guideline recommendations for the use of an-
algesics in children with AOM [8, 14], a Cochrane review found no
difference between ibuprofen and paracetamol for the relief of
short-term earache in children with AOM, with little to very little
evidence [55].

Local treatment with analgesic ear drops

Symptomatic, local, topical pain treatment in acute otitis media is
desirable because side effects would be avoided as seen by system-
ic drug application, and pain relief could be faster and more intense
and last longer than with oral analgesia. The recognition of pain-
relieving local ear drops in external otitis media with myringitis and
the standard methods of local eardrum anesthesia for procedures
such as paracentesis suggest that topical pain management in
acute painful otitis media should be considered and tested in clin-
ical trials. The following studies could be identified (in chronologi-
cal order):
= Astudy of the efficacy of topical administration of a mixture of
antipyrine, benzocaine and glycerol ("Auralgan") to 54 children
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aged 5 years to 19 years showed an improvement in pain
symptoms with a statistically significant 25 % reduction in pain
after only 30 minutes compared to olive oil. Both groups
received a single dose of acetaminophen in advance [28].

= In 103 children between 6 and 18 years of age, a double-blind
randomized study was conducted on ear drops containing
amethocaine, phenazone in glycerol as a local anesthetic
against plant ear drops ("Oticon Otic Solution"). An oral
administration of the analgesic acetaminophen was sent in
advance. Statistically significant pain relief was achieved in
both groups within 30 minute [56].

= Inadouble-blind, randomized, double-blind study of n =171
children aged 5 to 18 years, painkilling ear drops with
amethocaine and phenazone in glycerol were tested against
plant ear drops ("NHED"). Pain relief was achieved within 3
days, with a greater reduction in the group that had not been
treated with antibiotics and who were treated with ear drops
only [57].

= In 2004, Walson et al. published the results of a double-blind,
randomized trial comparing Auralgan, Americaine and placebo ear
drops in 41 children aged 0.6 years to 16 years. In the first
4 hours, Americaine and Auralgan were superior to the placebo
group. The effect was levelled out 48 hours after the start of
treatment [58].

» Inadouble-blind study, the efficacy of an aqueous 2%
lignocaine ear drop compared to topical saline administration
was investigated in 63 children aged 3-17 years. The study
showed a good efficacy with a significant improvement in pain
values 10 minutes after application of the analgesics. No side
effects were observed [41].

= Inastudy on the efficacy and therapeutic safety of analgesic
ear drops containing procaine and phenazone in glycerol and
hydroxyanisole ("Otalgan") in 428 children with otitis media
aged 0 to 6 years showed a significant reduction in pain at
95.3 %. Tolerability was rated as good to very good in 99.8 % of
cases treated [59]. However, the combination of a short-act-
ing local anesthetic and an anti-inflammatory agent is listed in
the textbook “Introduction to Pharmaceutical Chemistry” as
the best-known pain-relieving ear drop composition [60] .

= In 63 children aged 3-17 years, randomized aqueous 2 %
lignocaine solution versus placebo (saline solution) was found
to give in 52 % of the treated children a 50 % reduction in pain
after 10 and 30 minutes compared to 25% in the placebo
group. 77 % had a 25 % reduction after 10, 81 % after 20 and
90 % after 30 minutes compared to resp. 44 %, 56 % and 69 % in
the placebo group [61].

= Inastudy by Hay et al. [48], a randomized, three-arm,
multicenter study was carried out on children aged 1-10
years. The children received either anesthetic-analgesic ear
drops with benzocaine and phenazone in glycerol ("Aural-
gan"), placebo (glycerol) or no ear drops. The study was
stopped early for technical reasons. The consumption of
antibiotics was reduced in the verum group. Due to recruit-
ment problems in the placebo group, statistically validated
results were not possible because the group was too small.
However, treatment with analgesic ear drops produced the

expected pain relief. No clear evidence was found whether
their use reduced the consumption of antibiotics.

The following reviews and reports of the last 10 years were found:

= Thornton and colleagues recommended in their review that
topical analgesics would help to relieve pain and would be
better tolerated in the pediatric population [62]

= Areview article for a pediatric journal stated that the
empirical data on the use of local anesthetics are contradicto-
ry - the most likely benefit seems to be in older children [6].

= Inareviewin 2016, it was stated that although numerous
high-quality studies were available, so that grade "B" recom-
mendation level would be available, its various active
ingredients and combinations had been tested, so that a
particular combination could not be given preference [63].

= Inthe summary of a panel discussion on the treatment of
otitis media, the poor evidence of previous studies was cited,
but no general rejection of analgesic ear drops was expressed
[64].

= The Health Technology Report (HTA) of the National Health
System (NHS) examined the role of topically administered
analgesic ear drops [48].

Discussion

In the treatment of acute otitis media, there is a consensus that the
use of systemic antibiotics should be reduced as much as possible
[Vergison et al., 2010] up to a "wait and watch" strategy [65].

However, ear pain remains a prominent symptom in the vast
majority of cases, causing a high level of anxiety in the usually
young patients and their parents. In general, systemic analgesia is
recommended [66]. However, it is pointed out that the onset of an
effect can take more than 24 hours and the pain settles only after
2-3 days, even with antibiotic treatment [65].

Nevertheless, it has been known for longer that local anesthet-
icsin the ear provide rapid and intense pain relief. Thus, local anes-
thesia of the tympanic membrane has a long tradition in perform-
ing minor procedures such as tympanic membrane splinting or pa-
racentesis [30, 67]. It is predominantly based on empiricism. For
example, the eardrum must be anesthetized for a paracentesis be-
cause the eardrum is very sensitive to pain.

Therefore, it is actually obvious to drip a local anesthetic into
the ear canal even for ear pain (see » Table 1). This is also accepted
for external auditory canal inflammation [68-70].

Since the inflammation in acute otitis media takes place in the
middle spaces on the mucous membranes located there and the
tympanic membrane appears closed in the early stages of the dis-
ease, local treatment of the tympanic membrane from the outside
is not considered useful - actually more from theoretical consider-
ations than proven by scientific studies - since the tympanic mem-
brane is considered an impermeable barrier in the opinion of many
otologists [15,16,71].

Even in one of the guidelines of the German Society of General
and Family Medicine (DEGAM), it is stated for pain therapy of acute
otitis media (AOM) that the administration of local analgesics can-
not be recommended for otitis media, as they may make it difficult
to assess the tympanic membrane [38].
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> Table 1 Overview of the ingredients of some important local anesthetic ear drops with trade names that are used for local pain relief (list not complete)

Auralgan Otalgan Otigo Otipax Otipax Panotile
us D, I, A,CH UK CH B CH,B
Benzocaine 14 mg/ml 20 mg/1ml
Procaine-hydrochloride 10 mg/1g
Lidocaine-hydrochloride 10 mg/g 10 mg/g 10 mg/g 40 mg/1ml
Phenazone/Antipyrin 54 mg/ml 50 mg/1g 40 mg/q 40 mg/g 40 mg/g
Polymycine-B-sulfate 10000 IE/ml
Neomycine-Sulfate 7,5 mg/ml
Flucortisone-acetat 1 mg/ml
Glycerol X X X X X X
Butylhydroxyanisol X
Sodium thiosulfate X
Benzalkonium X
Propylenglycol X
Ethanol X X X
Pfizer Stidmedica Renascience Zambon Biocodex, France Zambon,
Consumer GmbH, Vifor Pharma, United Switzerland Switzerland
Healthcare Pharma Kingdom

This guideline is currently under revision and has recently been
extended until 01.01.2021 [7]. Here, it is additionally cited that in
a few individual case studies, reduced pain and reduced local in-
flammatory parameters are reported, which, however, would not
constitute sufficient evidence for a recommendation. In addition,
a little-known work in French language is quoted, which cannot be
found back in the common databases [39].

However, - as shown in the present study - a number of papers
have appeared over the years dealing with the efficacy of local an-
esthetics on the tympanic membrane and with the passage of sub-
stances through the tympanic membrane, suggesting a different
point of view [30, 72].

Yang et al. [73] have investigated the efficacy of buvicaine and
tetrodotoxin in a hydrogel in animal studies and demonstrated pen-
etration of buvicaine - a local anesthetic - through the tympanic
membrane into the middle ear. Whether the tympanic membrane
is inflamed or normal seems to play a role in the penetration abil-
ity of the agent used [31] and in which pharmaceutical preparation
the administered local anesthetic is present.

In addition, several good quality randomized clinical trials
(RCT's) have appeared demonstrating the efficacy of topical treat-
ment for otitis media [63].

The argument that eardrops should not be used because they
would make it difficult to assess the eardrum is not valid if one con-
siders that the eardrum should be assessed before eardrops are ad-
ministered and that the liquid drops can also be allowed to run out
again when the patient is lying on his side.

Another argument that is put forward against ear drops in the
case of otitis media is that they could enter the middle ear in the
case of a perforation of the eardrum and cause a "labyrinth anes-
thesia" with dizziness. On the one hand, it can be argued that in the
case of otitis media there is also a swelling of the mucous mem-
brane, which makes penetration into the inner ear difficult or even
impossible [74] and, on the other hand, that in the event of a spon-
taneous perforation of the eardrum, the pain subsides immediate-

ly and therefore no further treatment with analgesic ear drops is
necessary. In addition, escaping secretion would prevent penetra-
tion into the inner ear.

The use of local anesthetics is already partially recommended
for the treatment of otitis media in pediatric practice [6, 8, 75]. This
is based on the observation that a rapid reduction in pain can be
achieved, whereas antibiotics alone orin combination with system-
ically administered painkillers such as ibuprofen or paracetamol
require much more time to bring about pain relief.

In the meantime, it is assumed that the evidence gap is slowly
closing, as the administration of local analgesic drops for otitis
media is already cited in various American guidelines and directives
[8]. For this the study by Bolt et al. [41] with recommendation grade
“B” is quoted [75], which was not yet included in the Cochrane Re-
view in the year 2006 [42]. In the 2012 Cochrane review [72] (weak)
evidence was already found when 6 studies were evaluated. In Fin-
land, according to a 2006 study, local anesthetic ear drops were
prescribed in 4.4 % of cases with acute otitis media [76].

In 2012, Wood et al. concluded in their review that there was
“limited evidence” on the effectiveness of topical pain drops and
called for high-quality studies to back this up [44]. In 2014, a re-
view paper [11] concluded the following:

“Topical anesthetic drops compared with placebo: Topical an-
esthetic drops may be more effective at reducing earache 10 to 30
minutes after administration in children taking paracetamol (low-
quality evidence).”

This statement was also adopted by Schilder et al. [64] and - as
already stated by Wood et al. [44] - further randomized studies
were called for, since clear indications of efficacy were seen on the
basis of the studies. All of them emphasize that no side effects have
been described [11,75,76].

It should be noted that the studies queried the effect of a single
dose on pain. There are no studies (except Hay et al. [48]) that focus
on, for example, regular instillation every 30 minutes. Such thera-
py regimens at least for the first two days of peak pain could have
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a completely different effect. Side effects are not described in any
of the existing studies, so that a high therapeutic safety can be as-
sumed even with multiple application.

The positive role of local anaesthetic ear drops as "first line" an-
algesia is also increasingly seen from the perspective of reduced
antibiotic use [66], because good rapid pain relief would help to in-
crease the acceptance of the "wait-and-watch" policy among the
children's parents as well [77], as suffering from pain and the asso-
ciated stress are reduced.

Conclusion

On the basis of the current literature it is still too early to speak of
a"paradigm shift." Nevertheless, in recent years it has been increas-
ingly recognized that analgesic ear drops can provide first-line an-
algesia in otitis media with relatively short duration of action but
rapid onset of action. Thus, analgesic ear drops can contribute to
support an antibiotic-saving wait-and-see attitude and still not let
the affected children be distressed unnecessarily with ear pain. The
demand for further qualifying studies - especially with regard to
multiple administration and even more effective galenic prepara-
tions - remains.
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