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A B S T R A C T

Background

Acute otitis media (AOM) is a spontaneously remitting disease of which pain is the most distressing symptom. Antibiotics are now known to
have less benefit than previously assumed. Topical pain relief may be a satisfactory intervention for AOM suJerers and encourage clinicians
to prescribe fewer antibiotics.

Objectives

To assess the eJectiveness of topical analgesia for AOM in adults and children.

Search methods

For this second update we searched the Cochrane Central Register of Controlled Trials (CENTRAL) (The Cochrane Library 2011, Issue 1),
Ovid MEDLINE (2008 to February Week 1 2011), Ovid MEDLINE (In-Process & Other Non-Indexed Citations 10 February 2011), Ovid EMBASE
(2008 to 2011 Week 05), EBSCO CINAHL (2008 to 4 February 2011) and Ovid AMED (2008 to April 2011).

Selection criteria

Double-blind randomised controlled trials (RCTs) or quasi-RCTs comparing an otic preparation with an analgesic eJect (excluding
antibiotics) versus placebo or an otic preparation with an analgesic eJect (excluding antibiotics) versus any other otic preparation with an
analgesic eJect, in adults or children presenting at primary care settings with AOM without perforation.

Data collection and analysis

Three review authors independently screened studies, assessed trial quality and extracted data. Attempts to obtain additional information
from the trial authors of the included trials were unsuccessful.

Main results

Five trials including 391 children aged three to 18 years met our criteria. Two studies (117 children) compared anaesthetic ear drops
versus placebo immediately at diagnosis. All children received some form of oral pain relief. In all five studies it was clear that ear pain
diminishes rapidly for most suJerers. Nevertheless there was a statistically significant diJerence in the proportion of children achieving a
50% reduction in pain in favour of anaesthetic drops 10 minutes aMer instillation (risk ratio (RR) 2.13, 95% confidence interval (CI) 1.19 to
3.80) and 30 minutes aMer instillation (RR 1.43, 95% CI 1.12 to 1.81) on the day AOM was diagnosed but not at 20 minutes (RR 1.24, 95%
CI 0.88 to 1.74). Three trials (274 children) compared anaesthetic ear drops with naturopathic herbal ear drops. Naturopathic drops were
favoured 15 and 30 minutes aMer instillation, one to three days aMer diagnosis, but the diJerences were not statistically significant. Only
one trial looked at adverse reactions and found none. Overall the findings of this review are based on trial evidence that is at low or unclear
risk of bias.
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Authors' conclusions

Evidence from five RCTs, only two of which addressed the most relevant question of primary eJectiveness, provides limited evidence that
ear drops are eJective 30 minutes aMer administration in older children with AOM. Uncertainty exists as to the magnitude of this eJect and
more high-quality studies are needed.

P L A I N   L A N G U A G E   S U M M A R Y

Topical analgesics for acute otitis media

Antibiotics make little diJerence to children with an uncomplicated ear infection and ear pain. Some advocate ear drops with local
anaesthetic such as amethocaine, benzocaine or lidocaine. Five trials (391 participants) were identified; two compared anaesthetic drops
to placebo (inactive) drops; and three compared anaesthetic drops to herbal ear drops. There was no strong evidence that herbal ear drops
were eJective, but anaesthetic drops did provide better pain relief than the inactive drops. Only one trial looked at adverse reactions and
reported no cases of ringing in the ears or unsteadiness when walking and three cases of very mild dizziness.

Children in all the trials experienced a rapid, short-term reduction in pain aMer using ear drops. It is hard to know if this was the result of the
natural course of the illness; the placebo eJect of receiving treatment; the soothing eJect of any liquid in the ear or the pharmacological
eJects of the ear drops themselves. Nevertheless, there is some evidence that when combined with oral pain medication, anaesthetic ear
drops may help to relieve pain more rapidly in children aged three to 18 years. More good-quality trials are needed.
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B A C K G R O U N D

Description of the condition

Acute otitis media (AOM) is a very common disease of childhood
and a leading cause of visits to the family doctor and antibiotic
prescribing for children in high-income countries (Charles 2004;
Froom 1997; Pirozzo 2004; Sanders 2009). Although it is diJicult to
establish a global estimate, childhood incidence ranges between
17% and 32% per year (Pirozzo 2004). In a national sampling of
emergency department visits in the USA for 1996 to 2005, there
were 2.6 million and 2.1 million visits for AOM during the first and
last years of the study (Fischer 2007).

AOM is characterised by inflammation and eJusion of the middle
ear accompanied by varying degrees of local pain, fever, irritability
and possible erythema and deafness. The onset of symptoms
and signs is rapid and the acute infection usually resolves within
days. The illness can aJect people at any age but occurs mainly
in children, where incidence peaks between 6 and 15 months
(Klein 1989). Although the morbidity rate is high, the mortality rate
for healthy children in high-income countries is low. Suppurative
complication rates are also low (Marcy 2001) and severe illness
requiring antibiotic therapy only occurs in about 2.7% of children
(Van Buchem 1985). This may not be true of low-income countries
where the burden of AOM is heavier because access to medical
care is limited and the risk of complications is higher (Berman
1995; Klein 2001). The impact of AOM is also greater among some
indigenous populations living in high-income countries such as
Australia and Canada (WHO/CIBA 1996). Potential hearing loss is
of particular concern in countries where illiteracy is high and the
comprehension of normal speech is vital (Klein 2001).

Description of the intervention

Antibiotics have been a mainstay of treatment based on a
pathophysiological model (Pirozzo 2004). Two Cochrane Reviews
challenge this approach to treatment by demonstrating that the
benefits from antibiotics are modest and may not outweigh their
risks (Kozyrskyj 2010; Sanders 2009). Approximately 17 children
needed to be treated to prevent one child experiencing pain aMer
two to seven days (Sanders 2009). Another systematic review
showed that 60% of children will improve spontaneously in
24 hours without any antibiotic treatment and 80% of cases
will resolve within three days (Rosenfeld 2003). Antibiotics also
threaten adverse eJects in the individual, such as diarrhoea,
stomach pain, rash and vomiting. Antibiotic use also inevitably
promotes resistance by natural selection, thus limiting their
usefulness for future generations (Nasrin 2002). In recent years
there has been a trend away from clinicians prescribing antibiotics
for all AOM. Generally, children over the age of two years can
be managed with analgesia and watchful waiting (Sanders 2009).
In an eJort to minimise adverse eJects and help guard against
the selection of resistant strains some current guidelines advise
against routine antibiotic treatment for uncomplicated AOM (DoH
2000; SIGN 2003; Spicer 2003). The AAP guidelines (AAP 2004) oJer
the option, not recommendation, of initially observing selected
children, primarily those aged two years or older with non-severe
illness. A small number of studies have examined the value of
using topical pain-relieving ear drops in cases of uncomplicated
AOM (Bolt 2008; Hoberman 1997; Sarrell 2001; Sarrell 2003a). The
composition of ear drops varies slightly, but generally they are
comprised of an anaesthetic such as amethocaine, benzocaine or

lidocaine and an analgesic such as phenazone (antipyrine), in a
glycerin base.

How the intervention might work

Pain is a common aspect of AOM because the tympanic membrane
is well-innervated with pain sensors and pressure from pus in the
middle ear stretches these. Topical analgesia may provide pain
relief through the local anaesthetic eJect of directly inactivating
the sensors (Schecter 2003). In addition, topical analgesic drops
may reduce middle ear pressure by the hygroscopic activity of
glycerin (Hoberman 1997; Sarrell 2001). Topical treatments may be
prescribed or purchased over the counter.

Why it is important to do this review

Even though AOM is not usually life-threatening, the symptoms may
be very distressing, especially for children and their parents/carers.
Pain is central to the patient's experience of the illness (Schecter
2003) and the most common reason to seek treatment. A survey
of US primary care physicians found that many remain reticent
about the 'watchful waiting' approach to managing AOM because
they believe this approach will not be acceptable to parents/carers
(Vernacchio 2007). Being able to oJer an eJective treatment for the
principle symptom of pain may help doctors to reduce antibiotic
prescribing for uncomplicated AOM.

O B J E C T I V E S

The aim of this review was to:

1. assess the eJectiveness of topical analgesia in adults and
children suJering from AOM without perforation; and

2. assess whether diJerent topical analgesic preparations diJer in
eJect.

The primary outcome measures were severity and duration of pain.
Secondary measures were parental satisfaction, days missed from
school or work (for both children and parents/carers) and adverse
events.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Double-blind randomised controlled trials (RCTs) or quasi-RCTs.

Types of participants

Adults and children presenting at primary care settings, suJering
from AOM without perforation.

Types of interventions

1. Any otic preparation with an analgesic eJect (excluding
antibiotics) versus placebo.

2. Any otic preparation with an analgesic eJect (excluding
antibiotics) versus any other otic preparation with an analgesic
eJect.

Types of outcome measures

Data extraction focused on patient-relevant outcomes.
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Primary outcomes

Severity and duration of pain.

Secondary outcomes

At least one of the following:

1. parental satisfaction;

2. days missed from school or work; or

3. adverse events.

Search methods for identification of studies

Electronic searches

See Appendix 1 for details of the search methods used in the first
published version of this review.

For the first review update we searched the Cochrane Central
Register of Controlled Trials (CENTRAL) (The Cochrane Library 2008,
Issue 4) which contains the Acute Respiratory Infections (ARI)
Group's Specialised Register, Ovid MEDLINE (2006 to January Week
2 2009), Ovid EMBASE (2006 to 2009 Week 03), Ovid CINAHL (2006
to January Week 2 2009) and Ovid AMED (1985 to January 2009).

For this second review update we searched the Cochrane Central
Register of Controlled Trials (CENTRAL) 2011, Issue 1, part of
The Cochrane Library, www.thecochranelibrary.com (accessed 11
February 2011), Ovid MEDLINE (2008 to February Week 1 2011), Ovid
MEDLINE (In-Process & Other Non-Indexed Citations 10 February
2011), Ovid EMBASE (2008 to 2011 Week 05), EBSCO CINAHL (2008
to 4 February 2011) and Ovid AMED (2008 to April 2011).

We used the following search strategy in Ovid MEDLINE:

MEDLINE (Ovid)

1 exp Otitis Media/
2 (otitis media or AOM or OM).mp.
3 or/1-2
4 exp Benzocaine/
5 benzocaine.mp.
6 exp Tetracaine/
7 amethocaine.mp.
8 exp Lidocaine/
9 lidocaine.mp.
10 (anesthetic or anaesthetic).mp.
11 topical analgesi$.mp.
12 exp Antipyrine/
13 (antipyrine or phenazone).mp.
14 (americaine otic or aurafair or auralgan or auralgesic or
auraphene or aurisan or auroto or dolotic or lanaurine otocain or
omedia or oticaine or otigesic or otocalm or Rx-Otic or sedaural or
tympagesic).mp.
15 or/4-14
16 exp Anti-Inflammatory Agents/
17 (antiinflammator$ or anti inflammator$).mp.
18 or/16-17
19 exp Administration, Topical/
20 (topical or otic).mp.
21 or/19-20
22 18 and 21
23 exp Histamine H1 Antagonists/
24 (antihistamine$ or anti-histamine$).mp.

25 or/23-24
26 25 and 21
27 exp Steroids/
28 steroid$.mp.
29 or/27-28
30 29 and 21
31 15 or 22 or 26 or 30
32 3 and 31

Search strategies for EMBASE, CINAHL, AMED and CENTRAL are
shown in the appendices (Appendix 2; Appendix 3; Appendix 4;
Appendix 5). We combined the MEDLINE search with the Cochrane
Highly Sensitive Search Strategy for identifying randomised
trials in MEDLINE: sensitivity- and precision-maximising version
(2008 revision) (Lefebvre 2011). We combined the EMBASE and
CINAHL searches with the trial filters developed by the Scottish
Intercollegiate Guidelines Network (SIGN 2011). There were no
publication or language restrictions.

Searching other resources

We scanned the references of all included trials to identify other
potentially relevant studies. We contacted the manufacturers of
topical analgesic preparations and authors of published trials to
enquire if they were aware of any unpublished trials. Only one
reply was received, stating that the company had no additional
unpublished data about their product. We searched the reference
lists of all eligible studies for further references not identified
through the electronic searches.

Data collection and analysis

Three review authors (JD, ACJ, JW) independently assessed the
trials. We resolved diJerences of opinion by discussion. Five trials
fulfilled the criteria (Bolt 2008; Hoberman 1997; Sarrell 2001; Sarrell
2003a; Sarrell 2003b); two trials were reported in one paper (Sarrell
2003a; Sarrell 2003b). We identified one unpublished trial (Matz
2001a) through personal communications but then excluded it.
Reasons for exclusion for all papers, whether appraised or not,
are detailed in the Characteristics of excluded studies table. We
scanned the references of the included trials to identify other
potentially relevant studies. We sent letters of enquiry to 17
companies that were listed in MicroMedex as manufacturers of otic
pain relief preparations, in order to locate unpublished trials or
data. Only one reply was received stating that the company had no
additional unpublished data about their product.

Selection of studies

Three review authors (ACJ, JW, JD) independently reviewed titles
and abstracts to exclude trials which clearly did not meet the
inclusion criteria of the review. We obtained the full paper for
further examination if any review author felt that the trial might
possibly meet the inclusion criteria.

Data extraction and management

Two review authors (ACJ, JW) independently extracted data
from the studies using data extraction forms designed and
validated by the review authors. DiJerences were resolved by
discussion. Attempts to obtain missing data from trial authors were
unsuccessful.

Topical analgesia for acute otitis media (Review)
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Assessment of risk of bias in included studies

In the original version of this review we assessed the risk of bias
using a modification of a published method by Chalmers et al
(Chalmers 1990). In subsequent updates including this one, we
independently reassessed each included study using the Cochrane
Collaboration's tool for assessing risk of bias (Higgins 2011). This
tool addresses six specific domains, namely sequence generation,
allocation concealment, blinding of either participants, personnel
or assessors, or any combination of the three, incomplete outcome
data, selective outcome reporting and other issues (for example,
extreme baseline imbalance) (see Appendix 6 for details of criteria
on which the judgements were based).

Measures of treatment e<ect

Pain was measured as a dichotomous outcome in two trials
(Bolt 2008 and Hoberman 1997) and as a continuous outcome
in the other three trials (Sarrell 2001, Sarrell 2003a and Sarrell
2003b). Forest plots for the trials with dichotomous outcomes were
drawn using risk ratios (RR) and 95% confidence interval (CI). We
combined and analysed trials measuring continuous outcomes
using mean diJerences (MD) and 95% CI. Our attempts to obtain
individual patient data in order to reconstruct an intention-to-treat
(ITT) analysis in three of the trials were unsuccessful.

Assessment of heterogeneity

We examined heterogeneity using both fixed- and random-eJects
models in Review Manager soMware (RevMan 2011). In trials
measuring dichotomous outcomes (anaesthetic versus placebo)
there was very little heterogeneity so we used a fixed-eJect model.
In the trials using continuous data (naturopathic drop trials) we
used a random-eJects model as heterogeneity was identified.

Subgroup analysis and investigation of heterogeneity

The planned subgroup analyses of the primary outcomes were:

1. age groups; a) children aged less than 24 months at time of
randomisation; b) children aged 24 months up to 18 years at
time of randomisation; c) adults aged 18 years and over at time
of randomisation;

2. diJerent types of otic preparations with an analgesic
eJect - local anaesthetics, antihistamines, nonsteroidal anti-
inflammatories, steroids or complementary medicines; and

3. concurrent use of antibiotics.

We were unable to carry out any subgroup analyses because there
were too few trials and insuJicient data in the categories outlined
in the protocol.

R E S U L T S

Description of studies

Results of the search

In the original review combined searches of MEDLINE, EMBASE,
CENTRAL and LILACS retrieved 356 citations. We reviewed full
copies of 29 studies; eight trials were identified as possibly meeting
the review inclusion criteria and four trials were included in
reports published in three papers. The 2003 paper by Sarrell was
considered as two trials for the purposes of analysis (Sarrell 2003a;
Sarrell 2003b). In the first update combined searches of MEDLINE,

EMBASE, CENTRAL retrieved 10 unique citations, two reports were
identified as possibly meeting the review inclusion criteria and
one new trial was included (Bolt 2008). For this second update
combined searches of MEDLINE, EMBASE, CENTRAL, CINAHL and
AMED retrieved 109 citations, none of which were eligible for
inclusion.

Included studies

Five trials fulfilled the review inclusion criteria; of these, two were
found in the same paper (Sarrell 2003a; Sarrell 2003b). Two of
the trials (Bolt 2008; Hoberman 1997) evaluated the eJicacy of
anaesthetic ear drops for treating ear pain in children with acute
otitis media. Adults were not included in any of the studies, nor
were children under the age of three.

In Hoberman 1997 54 children aged 5 to 19 years, with ear pain
and a clinical diagnosis of AOM, who presented to the primary care
settings or the emergency department of the Children's Hospital
of Pittsburgh, Pennsylvania, USA were eligible for enrolment
in the study. Children were excluded if they had received any
analgesic medication or ear drops within the preceding five hours.
The anaesthetic drops consisted of antipyrine, benzocaine and
glycerine. Eligible children were randomly assigned to either five
drops of the anaesthetic preparation or olive oil placebo. All
children were also treated with 15 mg/kg of acetaminophen as
a single dose. Ear pain was assessed upon entry to the study,
then 10, 20 and 30 minutes aMer instillation and an average ear
pain score was determined. Two visual analogue scales were used;
a 10 cm horizontal line and a 10 cm colour scale ranging from
white (indicating no pain) through gradations of red to dark red
(indicating severe pain). A 1 cm span in each scale was equivalent
to an ear pain point. A pain score of at least three out of 10 at the
onset of treatment was required for study participation.

In the study by Bolt 2008 children aged between 3 and 17 years who
presented to the emergency department of an Australian hospital
with ear pain of less than three days’ duration and evidence of AOM
were eligible for enrolment in the study. Preceding oral analgesic
was not a criterion for exclusion. However, details of medication use
were collected. Eligible children were randomly assigned to receive
three drops of topical aqueous 2%   lignocaine or normal saline
(placebo). Drops were instilled in the painful ear; if the pain was
bilateral, the most painful ear was treated first. If the patient had not
received analgesia in the preceding four hours, they were oJered 15
mg/kg paracetamol. Further oral analgesia was oJered between 10
(T10) and 30 minutes (T30) of the study period at the discretion of
the treating doctor. Any analgesia given in hospital was recorded.
Ear pain was assessed at study entry and 10, 20 and 30 minutes later
(T0, T10, T20 and T30, respectively) by the patient and at T0 and
T30 by the treating physician. Ear pain was measured using a faces
pain scale for patients up to six years of age (Bieri Faces Pain Scale-
Revised) and a visual analogue scale (VAS; score 0 to 10) for use by
staJ and patients seven years and older. Three children were lost
to phone follow up the next day; two in the anaesthetic group and
one in the control group.

Three trials investigated the eJicacy of naturopathic herbal extracts
in the management of ear pain associated with AOM. One of these
(Sarrell 2001) included 110 children aged between 6 to 18 years with
ear pain and for whom a clinical diagnosis of otitis media was made,
enhanced by tympanometry. Children were excluded if they had
used any ear drops or analgesics within the preceding four hours.
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Participants in this trial (Sarrell 2001) were randomised to
receive either anaesthetic ear drops (amethocaine, phenazone and
glycerine) or naturopathic herbal extract ear drops (Allium sativum,
Verbascum thapsus, calendula flores and Hypericum perforatum
in olive oil). Five drops of either solution were instilled into the
ear three times daily for three days. All children were treated
with acetaminophen (15 mg/kg given as a single dose). Ear pain
reduction was assessed using two visual analogue scales, graded 1
to 10, with 1 signifying no pain and 10 signifying excruciating pain.
Measurements of both scales were recorded separately at each time
point, and then averaged to determine an overall ear pain score for
each treatment group. Pain was measured upon diagnosis of AOM
and then daily for three days; before instillation and then 15 and 30
minutes aMer the first instillation each day. A pain score of at least
three at the onset of treatment was required for study participation.
The participants were educated in the use of the pain scale and
telephone interviews were conducted with parents 24 and 48 hours
aMer the treatment period. Seven children were not included in the
final analysis (five due to non-compliance and two because they
were overcome by the smell of the ear drops).

In the second trial by Sarrell (Sarrell 2003a), 90 children aged 5 to
18 years with ear pain were enrolled. The children were assigned by
computer-numbered randomisation to receive either anaesthetic
ear drops (amethocaine, phenazone and glycerine) or naturopathic
herbal extract ear drops (Allium sativum, Verbascum thapsus,
calendula flores, Hypericum perfoliatum, Lavandula o!icinalis and
vitamin E in olive oil). The dosing schedule was five drops three
times daily for three days. Ear pain was assessed by using a linear
numbered scale, from 1 (no pain) to 10 (worst possible pain), a scale
of five facial expressions, and a colour scale. Four children were
excluded from the final analysis because of non-compliance (they

forgot to take the medicine or could not be reached for the follow-
up interview).

In the third trial by Sarrell (Sarrell 2003b), 90 children aged 5
to 18 years with ear pain were enrolled. Computer-numbered
randomisation was used to assign children to treatment.
Anaesthetic ear drops (five drops three times daily for three days)
plus oral amoxicillin (80 mg/kg/day divided into three doses) were
compared with naturopathic herbal extract ear drops (five drops
three times daily for three days) plus oral amoxicillin (80 mg/kg/
day divided into three doses). Ear pain assessment and outcome
measures were conducted as per Sarrell 2003a. Five children were
excluded from the final analysis because of non-compliance (they
forgot to take the medicine or could not be reached for the follow-
up interview).

Excluded studies

We excluded two trials (Laxdal 1970; Matz 2001a) because they
compared a topical otic preparation to oral antibiotics. One trial
(Matz 2001a) assessed pain and parental satisfaction in children
with AOM treated with either anaesthetic ear drops or amoxicillin
and the trial was not double-blinded. Another trial (Laxdal 1970),
which compared anaesthetic ear drops to penicillin, did not assess
pain and was not double-blinded. A third trial (Weippl 1985)
compared the analgesic eJect of suprofen syrup to anaesthetic ear
drops. This trial was neither randomised nor double-blinded and as
the syrup was administered orally it was excluded. The fourth trial
(Abramson 1969) examined topical anaesthesia for the tympanic
membrane prior to surgery.

Risk of bias in included studies

The overall risk of bias is presented graphically in Figure 1 and
summarised in Figure 2.

 

Figure 1.   'Risk of bias' graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 2.   'Risk of bias' summary: review authors' judgements about each risk of bias item for each included study.

 
Allocation

Sarrell 2003a and Sarrell 2003b state that computer-generated
randomisation was used and the Bolt 2008 study report states that
the drops were randomised in blocks of 10 but the method of
randomisation is not discussed in the other two studies (Hoberman
1997; Sarrell 2001). The method of allocation concealment is
unclear in all five trials. In the anaesthetic versus placebo trials (Bolt
2008; Hoberman 1997) the children were comparable in age, sex,
race, laterality of AOM and baseline ear pain score. The same was
true for the naturopathic drop trials (Sarrell 2001; Sarrell 2003a;
Sarrell 2003b). This goes some way to indicating that allocation
procedures were satisfactory. However, this cannot be known for
certain due to the lack of information in all trial reports.

Blinding

Blinding for a subjective outcome such as pain measurement is
important and this aspect of trial design was adequate in all five
studies. Double-blinding is stated in all three naturopathic drop

trials but no details were provided for the earlier trial (Sarrell
2001). In Sarrell 2003a and Sarrell 2003b all ear drops were
placed in identical bottles, the contents of which were unknown
to both the participants and the study nurse. Blinding in both
anaesthetic versus placebo trials (Hoberman 1997) was adequate.
In Hoberman 1997 children received either the anaesthetic drops or
olive oil placebo and investigators were also unaware of treatment
assignment. Bolt 2008 reports that patients and parents, those
administering ear drops and those assessing ear pain were all
blinded to group assignment.

Incomplete outcome data

In Hoberman 1997 no children were reported to have dropped out,
but data were missing for one child at the 20 minutes evaluation
time point. This child, representing 3.7%, was not accounted for in
the final analysis of that time point. In Bolt 2008 two children in the
intervention group were reported to have dropped out (6.5%). Data
were missing for one of the children at the 10 minutes evaluation
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time point and the child was thus assumed to have been a failure at
T10. One child in the placebo group dropped out (3.2%).

Seven children (6.4%) were excluded aMer randomisation in Sarrell
2001 but no information about which groups they came from was
provided. We contacted the authors on this matter but no further
information was forthcoming. Four out of 90 children enrolled in
Sarrell 2003a were excluded due to non-compliance (one (2.2%) in
the naturopathic group and three (6.7%) in the anaesthetic group).
Five out of 90 children enrolled in the Sarrell 2003b trial were
excluded due to non-compliance (three (6.7%) in the naturopathic
ear drops plus antibiotics group and two (4.4%) in the anaesthetic
ear drops plus antibiotics group). The authors stated that five
children in Sarrell 2003b forgot to take their medication which may
indicated that pain symptoms were improving. However, it is not
stated which group(s) these children were assigned to. Only two of
the four arms were included in our analyses and in both of those
groups losses were under 20%. However, attrition bias cannot be
ruled out.

Overall losses in Hoberman 1997, Sarrell 2001, Sarrell 2003a and
Sarrell 2003b were well under 20% but none of the naturopathic
herbal extract trials (Sarrell 2001; Sarrell 2003a; Sarrell 2003b)
carried out an intention-to-treat analysis.

Other potential sources of bias

In Hoberman 1997 the authors calculated that 27 subjects per study
arm were required to detect a clinically significant reduction aMer
10, 20 and 30 minutes of at least 50% from the baseline score. In
Bolt 2008 an indicative power calculation was based on comparison
of groups at 30 minutes. They also considered a 50% reduction in
pain at each time point from the baseline pain score to be clinically
significant. A sample size of 28 per group was calculated to give 80%
power. Neither of the naturopathic drop trials reported a power
calculation.

E<ects of interventions

The primary outcome measures specified in our protocol (severity
and duration of pain) matched those in the included trials.

However, the secondary outcomes of parental satisfaction and
days missed from school or work were not addressed in any of
the trials. The trial by Bolt 2008 was the only one to report on
adverse events. No episodes of tinnitus or dizziness occurred in
the emergency department. Three patients reported mild dizziness
the following day but did not require any medical treatment (Bolt
2008). No incidents of tinnitus, dizziness or unsteady gait were
reported during the remainder of the follow-up period (Bolt 2008).
Other adverse events such as including stinging, pain, dermatitis
and sensitisation (Rosenfeld 2005) were not reported.

Anaesthetic drops versus placebo

In the two trials (Bolt 2008; Hoberman 1997) that compared
anaesthetic ear drops with placebo, the anaesthetic ear drops
were favoured at each time point, irrespective of which outcome
measure was used - 50% pain reduction or 25% pain reduction.
Additional measurements included a one or more point reduction
in pain score (Hoberman 1997); a two-point reduction (Bolt 2008)
and mean score over time (Hoberman 1997). Data on these
outcomes could not be pooled. However, the anaesthetic ear drops
were favoured for all three measures.

There was a statistically significant diJerence in the proportion of
children achieving a 50% reduction in pain in favour of anaesthetic
drops at T10 (10 minutes) (risk ratio (RR) 2.1, 95% confidence
interval (CI) 1.2 to 3.8) (Analysis 1.1.1) and T30 (30 minutes) (RR 1.4,
95% CI 1.1 to 1.8) (Analysis 1.1.2) but not at T20 (20 minutes) (RR
1.2, 95% CI 0.9 to 1.7) (Analysis 1.1.2) (Figure 3). The proportion of
children achieving a 25% reduction in pain was significantly higher
in the anaesthetic group at all time points (T10, RR 1.5, 95% CI 1.1
to 2.2; T20, RR 1.3, 95% CI 1 to 1.7 and T30, RR 1.3, 95% CI 1.1 to 1.6)
(Figure 4). The number of children the clinician would need to treat
in order for one child to achieve a 50% reduction in pain at T10 is
four (95% CI 3 to 16) and at T30 it is also four (95% CI 3 to 11). The
number needed to treat for a 25% reduction in pain at T10 is five
(95% CI 3 to 27); at T20 it is also five (95% CI 3 to 27) and at T30 it
is four (95% CI 3 to 10).
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Figure 3.   Forest plot of comparison: 1 Anaesthetic versus placebo, outcome: 1.1 50% reduction in ear pain.

 
 

Figure 4.   Forest plot of comparison: 1 Anaesthetic versus placebo, outcome: 1.2 25% reduction in ear pain.
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Anaesthetic drops versus naturopathic drops

For the anaesthetic versus naturopathic drops (Sarrell 2001; Sarrell
2003a; Sarrell 2003b), a reduction in pain was seen over time in
both treatment groups across all trials. In the first trial (Sarrell
2001), the anaesthetic group showed a mean pain score of 8.53 at
baseline. It had declined to 5.6 15 minutes aMer instillation, and to
4.3 30 minutes aMer instillation on day one. The naturopathic group
showed a mean pain score of 8.46 at baseline, 4.8 15 minutes aMer
instillation, and 3.1 30 minutes aMer instillation.

In the second trial (Sarrell 2003a), the anaesthetic group had a
mean pain score of 7.8 at baseline, 4.3 15 minutes aMer instillation,
and 2.9 30 minutes aMer instillation on day one. The naturopathic
group had a mean pain score of 8.4 at baseline, 4.7 15 minutes aMer
instillation, and 3.0 30 minutes aMer instillation.

In the third trial (Sarrell 2003b), the group that was given
anaesthetic drops plus oral amoxicillin showed a mean pain score
of 9.1 at baseline, 6.7 15 minutes aMer instillation, and 5.6 30
minutes aMer instillation on day one. The group that was given
naturopathic drops plus oral amoxicillin showed a mean pain
score of 8.7 at baseline, 5.2 15 minutes aMer instillation, and

3.5 30 minutes aMer instillation. According to the above results,
there is a clear reduction in pain in all groups on day one. The
following two days also show a reduction in pain, but the drop
is not as pronounced. Initially we believed we should not pool
the data because the two arms of Sarrell 2003b used antibiotics.
However, there is strong evidence to suggest that antibiotics make
no diJerence to the level of pain within the first 24 hours (Sanders
2009), therefore we performed a meta-analysis using all the Sarrell
trials for day one only.

The first trial (Sarrell 2001) achieved statistical significance
between the groups at 30 minutes on day one (P value less than
0.01), favouring the naturopathic ear drops. In the second trial
(Sarrell 2003a) there was a significant diJerence in pain on day
three (P value less than 0.001), 30 minutes aMer instilling the
drops, also favouring naturopathic ear drops. Antibiotics were
given to both groups in the third trial (Sarrell 2003b), in which the
naturopathic ear drops were favoured again at each time point, and
the diJerences reached statistical significance at 15 and 30 minutes
on day one (P value less than 0.01); before instillation on day two (P
value less than 0.001); before (P value less than 0.05) and 30 minutes
aMer instillation on day three (P value less than 0.01) (Figure 5).

 

Figure 5.

 
We performed a meta-analysis on two of the naturopathic drop
trials (Sarrell 2001; Sarrell 2003a) (Figure 6). The forest plot

indicates significant heterogeneity and provides no clear evidence
of the eJectiveness of naturopathic drops over anaesthetic drops.
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Figure 6.   Forest plot of comparison: 2 Anaesthetic versus naturopathic, outcome: 2.1 Mean pain score, day 1.

 

D I S C U S S I O N

Adequate pain relief early in the course of acute otitis media (AOM)
is important. The delay in eJect of systemic analgesia may establish
pain response pathways and therefore a more a painful illness
overall. Antibiotics do not reduce pain within the first day, only
slightly reduce it in the few days following, and have a modest
overall impact in most children (Sanders 2009).

The risk of selection bias is unclear in all five trials. Blinding, which
is especially important in trials with subjective outcomes such as
pain measurement, was adequate but the impact of incomplete
outcome assessment is unclear. Overall the findings of this review
are based on trial evidence that is at low or unclear risk of bias.

The potential impact of bias was most unclear (or high) in
the naturopathic drop trials. Only marginal and insignificant
diJerences were shown between the groups in these three trials.
The two anaesthetic versus placebo trials showed topical analgesia
significantly reduced AOM ear pain. Whilst the risk of bias in the two
studies was unclear in some regards, it was lower overall than for
the naturopathic drop trials.

These findings are limited to children aged three to 18 years. The
study by Bolt 2008 included children as young as three, but in
the studies by Hoberman 1997, Sarrell 2001 and Sarrell 2003a, the
lower limits were five, six and five years, respectively. This is a
weakness given that incidence peaks between six and 15 months
(Klein 1989). Although we aimed to study adults as well as children,
no patients over the age of 19 years were eligible for inclusion in
any study. We can only generalise this eJect to younger children
(infants) or adults if we assume an identical biological mechanism.

Participant numbers were modest in all five trials. Even though
anaesthetic drops were favoured over placebo in regard to both

the 50% and 25% pain reduction outcomes, the lower limit of the
confidence intervals is close to unity at all the time points where a
statistically significant diJerence was observed. This proximity to
unity indicates that we cannot rule out the possibility of a chance
eJect.

Only one of the trials (Bolt 2008) reported on a limited range
of adverse events (tinnitus, dizziness or unsteady gait). All
participants had to have intact tympanic membranes to participate
in this study. Therefore, we know nothing about whether topical
pain drops could cause ototoxicity through perforated tympanic
membranes. Overall individual trial numbers were too small to
detect anything other than very common events.

There was a rapid reduction in pain aMer instilling ear drops in both
intervention and control groups in all five trials. It is hard to know if
this was the result of the natural course of the illness; the placebo
eJect of being in a clinical setting; the ear drops; or the soothing
eJect of (any) liquid on the inflamed tympanic membrane. It is
also possible that the pain reduction resulted from the concomitant
administration of oral acetaminophen (paracetamol). The Bolt trial
(Bolt 2008) identified oral analgesics as a likely contributor to the
relief of ear pain. However, the reduction seen at 10 minutes is not
likely to be an eJect of acetaminophen, for which the complete
absorption rate ranges from 23 to 60 minutes (Watson 1989). A
no ear drop control group as well as a placebo control group
might help to disentangle these factors. However, the statistically
significant diJerence in the proportion of children achieving a 50%
reduction in pain, in favour of anaesthetic drops, would indicate
that this intervention is a useful strategy for dealing with a common
and distressing childhood illness.

Reporting was poor in four out of the five included trials for some
quality elements. Allocation concealment was not mentioned in
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any of the trials and is a potential source of bias in all studies.
Intention-to-treat (ITT) was not performed in three of the trials
(Sarrell 2001; Sarrell 2003a; Sarrell 2003b) but the number of drop-
outs was given in each trial. One of the trials (Sarrell 2001) did not
specify which arm the patients dropped out of, but even in the
worst-case scenario, the drop-out rate in that trial would have been
less than 15%. Although these losses are within conventional limits
it would have been reassuring to know that they did not all occur
in one arm. The drop-out rate in the other two trials did not exceed
7% (Sarrell 2003a; Sarrell 2003b). To be able to reconstruct an
ITT analysis (Sarrell 2001; Sarrell 2003a; Sarrell 2003b), individual
patient data were required. Attempts to contact the trial authors for
further information were unsuccessful.

The meta-analysis of the two anaesthetic versus placebo trials
(Bolt 2008; Hoberman 1997) indicated no heterogeneity. However,
meta-analysis of two of the naturopathic drop trials (Sarrell 2001;
Sarrell 2003a) revealed significant heterogeneity. The remaining
naturopathic drop trial (Sarrell 2003b) used antibiotics in both
groups, excluding the possibility of combining their data with the
two other trials (Sarrell 2001; Sarrell 2003a).

The five included trials (Bolt 2008; Hoberman 1997; Sarrell 2001;
Sarrell 2003a; Sarrell 2003b) all used two visual analogue scales
to assess pain. Pain is a subjective outcome and related to
many variables, therefore self-reporting is considered as the most
trustworthy way to measure pain (Mathews 1993). In four of the
five trials (Hoberman 1997; Sarrell 2001; Sarrell 2003a; Sarrell
2003b) only children older than five years of age were selected
to participate in the trials. Only the study by Bolt 2008 included
children as young as three. The likely reason for enrolling older
children is that younger children have a limited ability to describe
their pain experience (Mathews 1993). However, some clinicians
might be concerned about generalising the results of this review to
the population most at risk.

Finally, one must ask whether naturopathic preparations have
known analgesic properties. We contacted a naturopathy
practitioner (Morgan 2006) who stated that at least some of
the compounds have a reputation for analgesic properties when
used topically (for example, calendula flower, mullein flower
and lavender oil). Other explanations of the intervention eJect

of naturopathic preparations other than a real eJect require
impugning the quality or fairness of the trial.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

The data from these five RCTs, two of which addressed the most
relevant question of primary eJectiveness, indicate that analgesic
ear drops may be helpful in treating the pain associated with AOM
in children. Ear pain diminishes rapidly for most suJerers and it
is likely that the concomitant administration of oral analgesics
aids this process. Nevertheless, this review indicates that topical
analgesia oJers an eJective and accessible treatment option for
children with AOM.

Implications for research

Only two trials addressed the question of primary eJectiveness.
Further high-quality, randomised, placebo-controlled trials would
help to establish more clearly the safety and eJicacy of analgesic
drops for AOM.
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Characteristics of included studies [ordered by study ID]

 

Methods Block randomisation 
Baseline comparability documented. Patients, treating clinicians and outcome assessors were all un-
aware of treatment assignment 
ITT analysis

Participants Australia 
Children aged between 3 and 17 years who presented to an emergency department with ear pain of
less than 3 days duration and evidence of AOM

Bolt 2008 
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Interventions Treatment: anaesthetic ear drops (2% aqueous lignocaine drops) 
Control: normal saline drops (aqueous solution) 
Duration: 30 minutes 
If the patient had not received analgesia in the preceding 4 hours, they were offered 15 mg/kg parac-
etamol. Further oral analgesia was offered between 10 (T10) and 30 minutes (T30) of the study period
at the discretion of the treating doctor

Outcomes Ear pain was assessed by means of 2 visual analogue scales at baseline, 10, 20, 30 minutes after instilla-
tion, and an average ear pain score was determined 
Four measures were used: 
1) proportion of subjects who showed 50% reduction; 
2) proportion of subjects who showed 25% reduction; and 
3) proportion of participants showing a 2-point reduction in pain score

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "The drops were randomised in blocks of 10"

Allocation concealment
(selection bias)

Unclear risk No mention of sequentially numbered, opaque, sealed envelopes or of central
randomisation by a third party

Blinding (performance
bias and detection bias) 
All outcomes

Low risk "Patients and parents, those administering ear drops and those assessing ear
pain were blinded to group assignment."

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk "On the basis of an intention to treat analysis, two patients were retained in
the study and analysed despite pain resolution subsequent to enrolment with
a pain score of zero at T0". Numbers in Table 2 indicate all participants were in-
cluded in the analyses

Bolt 2008  (Continued)

 
 

Methods Randomisation claimed, but method not described

Baseline comparability documented. Investigators were unaware of treatment assignment 
ITT analysis

Participants USA 
54 children in primary care or emergency department aged 5 to 19 years with ear pain and eardrum
findings indicative of AOM

Interventions Treatment: anaesthetic ear drops (antipyrine, benzocaine, glycerine) 
Control: olive oil drops 
Duration: 30 minutes 
All children were also given acetaminophen (15 mg/kg in a single dose)

Outcomes Ear pain was assessed by means of 2 visual analogue scales at baseline, 10, 20, 30 minutes after instilla-
tion, and an average ear pain score was determined 
Four measures were used: 
1) proportion of subjects who showed 50% reduction; 
2) proportion of subjects who showed 25% reduction; 

Hoberman 1997 
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3) proportion of subjects who showed a 1 or more point reduction; 
4) mean score over time

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Children were "randomly assigned". No further information provided

Allocation concealment
(selection bias)

Unclear risk No mention of sequentially numbered, opaque, sealed envelopes or of central
randomisation by a third party

Blinding (performance
bias and detection bias) 
All outcomes

Low risk "Investigators were unaware of the study drug assignment"

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk "One patient in the Auralgan group did not receive a T20 evaluation". Howev-
er the difference between the 2 groups was not statistically significant at this
time point and even if treatment failure was assumed the missing value is not
likely to have a significant impact

Hoberman 1997  (Continued)

 
 

Methods Randomisation claimed, but method not described 
Baseline comparability stated 
Double-blind 
Not ITT (7 of 110 patients excluded)

Participants Israel 
103 children aged 6 to 18 years who were diagnosed with otalgia associated with AOM

Interventions Treatment: anaesthetic ear drops (amethocaine, phenazone, glycerine) 
Control: naturopathic ear drops (Allium sativum, Verbascum thapsus, calendula flores, Hypericum per-
foratum in olive oil) 
Drops were instilled 3 times daily for 3 days 
All children were also given acetaminophen (15 mg/kg in a single dose)

Duration: 3 days

Outcomes Ear pain was assessed using 2 visual analogue scales and an overall ear pain score was determined. The
first data point was assessed at the diagnosis of AOM and then pain was assessed during 3 days; before
the drops were instilled, and at 15 and 30 minutes after instillation 
Outcome: mean pain score

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "...the children were randomly assigned to 1 of 2 treatment groups". No further
information provided

Sarrell 2001 
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Allocation concealment
(selection bias)

Unclear risk No mention of sequentially numbered, opaque, sealed envelopes or of central
randomisation by a third party

Blinding (performance
bias and detection bias) 
All outcomes

Low risk "The study was conducted in a double-blind, randomized manner"

Incomplete outcome data
(attrition bias) 
All outcomes

High risk "A total of 110 children were enrolled in the study. Seven children were exclud-
ed: 5 due to noncompliance (those who could not be reached by telephone
for the interview or those who forgot to take the medication), and 2 additional
children were overcome by the smell of the ear drops." Only 103 children were
included in the analyses and no information about which groups the drop-out
occurred in was provided

Sarrell 2001  (Continued)

 
 

Methods Computer-numbered randomisation. Baseline comparability documented 
Identical bottles 
Double-blind 
Not ITT (4 of 90 patients were excluded)

Participants Israel 
86 children in an ambulatory clinic aged 5 to 18 years with ear pain caused by AOM

Interventions Treatment: anaesthetic ear drops (amethocaine, phenazone, glycerine) 
Control: naturopathic ear drops (Allium sativum, Verbascum thapsus, calendula flores, Hypericum per-
foratum, Lavandula officinalis and vitamin E in olive oil) 
Drops were instilled 3 times daily for 3 days 
Duration: 3 days

Outcomes Ear pain was assessed using 2 visual analogue scales and an overall ear pain score was determined. The
first data point was assessed at the diagnosis of AOM and then pain was assessed during 3 days; before
the drops were installed, and at 15 and 30 minutes after instillation 
Outcome: mean pain score

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "...the children were assigned by computer-numbered randomization..."

Allocation concealment
(selection bias)

Unclear risk No mention of sequentially numbered, opaque, sealed envelopes or of central
randomisation by a third party

Blinding (performance
bias and detection bias) 
All outcomes

Low risk "A double-blind design was used, and all ear drops were placed in identical
bottles" 
"The contents of the bottles were unknown by both the subjects and the
nurse"

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk "Nine of the 180 children enrolled in the study (1 in group A, 3 in group B, 3 in
group C, and 2 in group D) were excluded from the final analysis because of
noncompliance: 5 forgot to take the medicine, and 4 could not be reached for
the follow-up interview."

Sarrell 2003a 
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Methods Computer-numbered randomisation 
Baseline comparability documented 
Ear drops in identical bottles 
Double-blind 
Not ITT (5 of 90 patients were excluded)

Participants Israel 
85 children in an ambulatory clinic aged 5 to 18 years with ear pain caused by AOM

Interventions Treatment: anaesthetic ear drops (amethocaine, phenazone, glycerine). Control: naturopathic ear
drops (Allium sativum, Verbascum thapsus, calendula flores, Hypericum perforatum, Lavandula offici-
nalis and vitamin E in olive oil) 
Drops were instilled 3 times daily for 3 days 
All children were also given oral amoxicillin (80 mg/kg/day divided into 3 doses) 
Duration: 3 days

Outcomes Ear pain was assessed using 2 visual analogue scales and an overall ear pain score was determined. The
first data point was assessed at the diagnosis of AOM and then pain was assessed during 3 days; before
the drops were installed, and at 15 and 30 minutes after instillation 
Outcome: mean pain score

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "...the children were assigned by computer-numbered randomization..."

Allocation concealment
(selection bias)

Unclear risk No mention of sequentially numbered, opaque, sealed envelopes or of central
randomisation by a third party

Blinding (performance
bias and detection bias) 
All outcomes

Low risk "A double-blind design was used, and all ear drops were placed in identical
bottles" 
"The contents of the bottles were unknown by both the subjects and the
nurse"

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk "Nine of the 180 children enrolled in the study (1 in group A, 3 in group B, 3 in
group C, and 2 in group D) were excluded from the final analysis because of
noncompliance: 5 forgot to take the medicine, and 4 could not be reached for
the follow-up interview."

Sarrell 2003b 

AOM: acute otitis media
ITT: intention-to-treat
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Abramson 1969 For surgery, not for AOM

Brunet 1970 No control group
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Study Reason for exclusion

Busmann 1967 No original data, review only

Comeau 1978 Iontophoresis 
For myringotomy or ventilation tube placement, not AOM

Fay 2003 No original data, comments on a previous trial (Sarrell 2003a; Sarrell 2003b)

Fort 2000 Oral not topical administration of pain relief

Francois 1993 Treatment of congestive myringitis, not AOM

Francois 1995 No original data, an overview

Koeppel 1970 No original data, review only

Lacher 1969 No control group

Laszlo 1981 Anaesthesia of tympanic membrane, not for AOM

Laxdal 1970 Not double-blinded; intervention not appropriate

MacPhail 1996 Descriptive article

Matz 2001a Not double-blinded; intervention not appropriate

Matz 2001b No original data, referring to data in an unpublished study (Matz)

McConaghy 2001 No original data; review only

Menshikov 1968 No control group

Millard 1969 No control group

Milvio 1984 Oral non-steroidal anti-inflammatory drug

Polyakova 1991 Unclear if randomised and blinded, unable to contact authors

Reiss 2002 No original data; an overview

Sano 1995 No original data; an overview

Shikowitz 1989 No original data; review only

Silverstein 1969 No control group; for insertion of tympanic membrane tubes, not for AOM

Weippl 1985 Neither randomised nor double-blinded; oral treatment

Willenberg 1975 No control group

Woldman 1998 No original data; comments on a previous trial (Hoberman 1997)

AOM: acute otitis media
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D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Anaesthetic versus placebo

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 50% reduction in ear pain 2   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

1.1 10 minutes after instillation 2 117 Risk Ratio (M-H, Fixed, 95% CI) 2.13 [1.19, 3.80]

1.2 20 minutes after instillation 2 117 Risk Ratio (M-H, Fixed, 95% CI) 1.24 [0.88, 1.74]

1.3 30 minutes after instillation 2 117 Risk Ratio (M-H, Fixed, 95% CI) 1.43 [1.12, 1.81]

2 25% reduction in ear pain 2   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

2.1 10 minutes after instillation 2 117 Risk Ratio (M-H, Fixed, 95% CI) 1.51 [1.06, 2.15]

2.2 20 minutes after instillation 2 117 Risk Ratio (M-H, Fixed, 95% CI) 1.34 [1.04, 1.71]

2.3 30 minutes after instillation 2 117 Risk Ratio (M-H, Fixed, 95% CI) 1.34 [1.12, 1.61]

 
 

Analysis 1.1.   Comparison 1 Anaesthetic versus placebo, Outcome 1 50% reduction in ear pain.

Study or subgroup Anaesthet-
ic drops

Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.1.1 10 minutes after instillation  

Bolt 2008 16/31 8/32 66.31% 2.06[1.04,4.12]

Hoberman 1997 9/27 4/27 33.69% 2.25[0.79,6.43]

Subtotal (95% CI) 58 59 100% 2.13[1.19,3.8]

Total events: 25 (Anaesthetic drops), 12 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.02, df=1(P=0.89); I2=0%  

Test for overall effect: Z=2.55(P=0.01)  

   

1.1.2 20 minutes after instillation  

Bolt 2008 21/31 16/32 56.75% 1.35[0.89,2.07]

Hoberman 1997 13/27 12/27 43.25% 1.08[0.61,1.93]

Subtotal (95% CI) 58 59 100% 1.24[0.88,1.74]

Total events: 34 (Anaesthetic drops), 28 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.38, df=1(P=0.54); I2=0%  

Test for overall effect: Z=1.22(P=0.22)  

   

1.1.3 30 minutes after instillation  

Bolt 2008 28/31 20/32 56.75% 1.45[1.08,1.94]

Hoberman 1997 21/27 15/27 43.25% 1.4[0.95,2.07]

Subtotal (95% CI) 58 59 100% 1.43[1.12,1.81]

Total events: 49 (Anaesthetic drops), 35 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.02, df=1(P=0.9); I2=0%  

Test for overall effect: Z=2.93(P=0)  

Favours placebo 100.1 50.2 20.5 1 Favours anaesthetic

Topical analgesia for acute otitis media (Review)

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

21



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

 
 

Analysis 1.2.   Comparison 1 Anaesthetic versus placebo, Outcome 2 25% reduction in ear pain.

Study or subgroup Placebo Anaesthet-
ic drops

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.2.1 10 minutes after instillation  

Bolt 2008 24/31 14/32 55.61% 1.77[1.14,2.74]

Hoberman 1997 13/27 11/27 44.39% 1.18[0.65,2.15]

Subtotal (95% CI) 58 59 100% 1.51[1.06,2.15]

Total events: 37 (Placebo), 25 (Anaesthetic drops)  

Heterogeneity: Tau2=0; Chi2=1.15, df=1(P=0.28); I2=12.97%  

Test for overall effect: Z=2.28(P=0.02)  

   

1.2.2 20 minutes after instillation  

Bolt 2008 25/31 18/32 51.03% 1.43[1.01,2.04]

Hoberman 1997 21/27 17/27 48.97% 1.24[0.87,1.76]

Subtotal (95% CI) 58 59 100% 1.34[1.04,1.71]

Total events: 46 (Placebo), 35 (Anaesthetic drops)  

Heterogeneity: Tau2=0; Chi2=0.35, df=1(P=0.56); I2=0%  

Test for overall effect: Z=2.28(P=0.02)  

   

1.2.3 30 minutes after instillation  

Bolt 2008 28/31 22/32 53.26% 1.31[1.01,1.7]

Hoberman 1997 26/27 19/27 46.74% 1.37[1.06,1.77]

Subtotal (95% CI) 58 59 100% 1.34[1.12,1.61]

Total events: 54 (Placebo), 41 (Anaesthetic drops)  

Heterogeneity: Tau2=0; Chi2=0.05, df=1(P=0.83); I2=0%  

Test for overall effect: Z=3.13(P=0)  

Favours placebo 100.1 50.2 20.5 1 Favours anaesthetic

 
 

Comparison 2.   Anaesthetic versus naturopathic

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Mean pain score, day 1 3   Mean Difference (IV, Random, 95% CI) Subtotals only

1.1 Baseline 3 274 Mean Difference (IV, Random, 95% CI) -0.01 [-0.58, 0.56]

1.2 15 minutes after instilla-
tion

3 274 Mean Difference (IV, Random, 95% CI) 0.63 [-0.45, 1.71]

1.3 30 minutes after instilla-
tion

3 274 Mean Difference (IV, Random, 95% CI) 1.02 [-0.22, 2.27]

2 Mean pain score, day 2 2   Mean Difference (IV, Random, 95% CI) Subtotals only

2.1 Before instillation 2 189 Mean Difference (IV, Random, 95% CI) 0.50 [0.05, 0.95]

2.2 15 minutes after instilla-
tion

2 189 Mean Difference (IV, Random, 95% CI) 0.45 [-0.24, 1.13]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2.3 30 minutes after instilla-
tion

2 189 Mean Difference (IV, Random, 95% CI) 0.39 [-0.19, 0.98]

3 Mean pain score, day 3 2   Mean Difference (IV, Random, 95% CI) Subtotals only

3.1 Before instillation 2 189 Mean Difference (IV, Random, 95% CI) 0.29 [0.09, 0.48]

3.2 15 minutes after instilla-
tion

2 189 Mean Difference (IV, Random, 95% CI) 0.23 [-0.06, 0.53]

3.3 30 minutes after instilla-
tion

2 189 Mean Difference (IV, Random, 95% CI) 0.60 [0.01, 1.19]

 
 

Analysis 2.1.   Comparison 2 Anaesthetic versus naturopathic, Outcome 1 Mean pain score, day 1.

Study or subgroup Anaesthetic drops Naturopathic drops Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

2.1.1 Baseline  

Sarrell 2001 42 8.5 (1.9) 61 8.5 (1.5) 31.93% 0.07[-0.62,0.76]

Sarrell 2003a 42 7.8 (1.9) 44 8.4 (1.5) 30.31% -0.6[-1.33,0.13]

Sarrell 2003b 43 9.1 (1.1) 42 8.7 (1.5) 37.75% 0.4[-0.16,0.96]

Subtotal *** 127   147   100% -0.01[-0.58,0.56]

Heterogeneity: Tau2=0.14; Chi2=4.58, df=2(P=0.1); I2=56.34%  

Test for overall effect: Z=0.03(P=0.98)  

   

2.1.2 15 minutes after instillation  

Sarrell 2001 42 5.6 (2.5) 61 4.8 (2.3) 33.58% 0.8[-0.15,1.75]

Sarrell 2003a 42 4.3 (2.3) 44 4.7 (2.3) 33.19% -0.4[-1.37,0.57]

Sarrell 2003b 43 6.7 (1.9) 42 5.2 (2.6) 33.23% 1.5[0.53,2.47]

Subtotal *** 127   147   100% 0.63[-0.45,1.71]

Heterogeneity: Tau2=0.67; Chi2=7.52, df=2(P=0.02); I2=73.41%  

Test for overall effect: Z=1.15(P=0.25)  

   

2.1.3 30 minutes after instillation  

Sarrell 2001 42 4.3 (2.3) 61 3.1 (2) 33.94% 1.2[0.34,2.06]

Sarrell 2003a 42 2.9 (1.6) 44 3 (2) 35.1% -0.1[-0.86,0.66]

Sarrell 2003b 43 5.6 (2.6) 42 3.5 (2.5) 30.96% 2.1[1.02,3.18]

Subtotal *** 127   147   100% 1.02[-0.22,2.27]

Heterogeneity: Tau2=1; Chi2=11.68, df=2(P=0); I2=82.88%  

Test for overall effect: Z=1.61(P=0.11)  

Favours anaesthetic 105-10 -5 0 Favours naturopathic
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Analysis 2.2.   Comparison 2 Anaesthetic versus naturopathic, Outcome 2 Mean pain score, day 2.

Study or subgroup Anaesthetic drops Naturopathic drops Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

2.2.1 Before instillation  

Sarrell 2001 42 3.1 (1.6) 61 2.6 (1.7) 49.44% 0.5[-0.15,1.15]

Sarrell 2003a 42 2.3 (1.3) 44 1.8 (1.7) 50.56% 0.5[-0.14,1.14]

Subtotal *** 84   105   100% 0.5[0.05,0.95]

Heterogeneity: Tau2=0; Chi2=0, df=1(P=1); I2=0%  

Test for overall effect: Z=2.16(P=0.03)  

   

2.2.2 15 minutes after instillation  

Sarrell 2001 42 2.6 (1.3) 61 1.8 (1.2) 49.76% 0.8[0.3,1.3]

Sarrell 2003a 42 1.8 (1.1) 44 1.7 (1.2) 50.24% 0.1[-0.39,0.59]

Subtotal *** 84   105   100% 0.45[-0.24,1.13]

Heterogeneity: Tau2=0.18; Chi2=3.91, df=1(P=0.05); I2=74.41%  

Test for overall effect: Z=1.28(P=0.2)  

   

2.2.3 30 minutes after instillation  

Sarrell 2001 42 2.1 (1.1) 61 1.4 (0.9) 48.83% 0.7[0.3,1.1]

Sarrell 2003a 42 1.4 (0.8) 44 1.3 (0.9) 51.17% 0.1[-0.26,0.46]

Subtotal *** 84   105   100% 0.39[-0.19,0.98]

Heterogeneity: Tau2=0.14; Chi2=4.75, df=1(P=0.03); I2=78.96%  

Test for overall effect: Z=1.31(P=0.19)  

Favours anaesthetic 105-10 -5 0 Favours naturopathic

 
 

Analysis 2.3.   Comparison 2 Anaesthetic versus naturopathic, Outcome 3 Mean pain score, day 3.

Study or subgroup Anaesthetic drops Naturopathic drops Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

2.3.1 Before instillation  

Sarrell 2001 42 1.6 (0.8) 61 1.2 (0.6) 44.52% 0.4[0.12,0.68]

Sarrell 2003a 42 1.4 (0.6) 44 1.2 (0.6) 55.48% 0.2[-0.05,0.45]

Subtotal *** 84   105   100% 0.29[0.09,0.48]

Heterogeneity: Tau2=0; Chi2=1.06, df=1(P=0.3); I2=5.27%  

Test for overall effect: Z=2.91(P=0)  

   

2.3.2 15 minutes after instillation  

Sarrell 2001 42 1.6 (0.8) 61 1.2 (0.6) 44.72% 0.4[0.12,0.68]

Sarrell 2003a 42 1.2 (0.5) 44 1.1 (0.5) 55.28% 0.1[-0.11,0.31]

Subtotal *** 84   105   100% 0.23[-0.06,0.53]

Heterogeneity: Tau2=0.03; Chi2=2.75, df=1(P=0.1); I2=63.58%  

Test for overall effect: Z=1.57(P=0.12)  

   

2.3.3 30 minutes after instillation  

Sarrell 2001 42 1.4 (0.6) 61 1.1 (0.5) 50.25% 0.3[0.08,0.52]

Sarrell 2003a 42 1.2 (0.5) 44 0.3 (0.6) 49.75% 0.9[0.67,1.13]

Subtotal *** 84   105   100% 0.6[0.01,1.19]

Heterogeneity: Tau2=0.17; Chi2=13.59, df=1(P=0); I2=92.64%  

Test for overall effect: Z=2(P=0.05)  

Favours anaesthetic 105-10 -5 0 Favours naturopathic
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A P P E N D I C E S

Appendix 1. Original search strategy 2006

For the first published version of this review we searched the Cochrane Central Register of Controlled Trials (CENTRAL) (The Cochrane
Library 2006, Issue 2), MEDLINE (1966 to May Week 3 2006), EMBASE (1990 to December 2005) and LILACS (1982 to September 2005) without
date or language restrictions.

The following search strategy was used in Ovid MEDLINE and adapted as appropriate for other databases
1 exp Otitis Media/
2 (otitis media or AOM or OM).mp.
3 or/1-2
4 exp Benzocaine/
5 benzocaine.mp.
6 exp Tetracaine/
7 amethocaine.mp.
8 exp Lidocaine/
9 lidocaine.mp.
10 (anesthetic or anaesthetic).mp.
11 topical analgesi$.mp.
12 exp Antipyrine/
13 (antipyrine or phenazone).mp.
14 (americaine otic or aurafair or auralgan or auralgesic or auraphene or aurisan or auroto or dolotic or lanaurine otocain or omedia or
oticaine or otigesic or otocalm or Rx-Otic or sedaural or tympagesic).mp.
15 or/4-14
16 exp Anti-Inflammatory Agents/
17 (antiinflammator$ or anti inflammator$).mp.
18 or/16-17
19 exp Administration, Topical/
20 (topical or otic).mp.
21 or/19-20
22 18 and 21
23 exp Histamine H1 Antagonists/
24 (antihistamine$ or anti-histamine$).mp.
25 or/23-24
26 25 and 21
27 exp Steroids/
28 steroid$.mp.
29 or/27-28
30 29 and 21
31 15 or 22 or 26 or 30
32 3 and 31

Appendix 2. Ovid EMBASE search strategy

1     exp Otitis Media/
2     (otitis media or AOM or OM).mp.
3     or/1-2
4     exp Benzocaine/
5     benzocaine.mp.
6     exp Tetracaine/
7     amethocaine.mp.
8     exp Lidocaine/
9     lidocaine.mp. (18813)
10     (anesthetic or anaesthetic).mp.
11     topical analgesi$.mp.
12     exp Antipyrine/
13     (antipyrine or phenazone).mp.
14     (americaine otic or aurafair or auralgan or auralgesic or auraphene or aurisan or auroto or dolotic or lanaurine otocain or omedia or
oticaine or otigesic or otocalm or Rx-Otic or sedaural or tympagesic).mp.
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15     or/4-14
16     exp Anti-Inflammatory Agents/
17     (antiinflammator$ or anti inflammator$).mp.
18     or/16-17
19     exp Administration, Topical/
20     (topical or otic).mp.
21     or/19-20
22     18 and 21
23     exp Histamine H1 Antagonists/
24     (antihistamine$ or anti-histamine$).mp.
25     or/23-24
26     21 and 25
27     exp Steroids/
28     steroid$.mp.
29     or/27-28
30     21 and 29
31     15 or 22 or 26 or 30
32     3 and 31
33     Clinical trial/
34     Randomized controlled trials/
35     Random Allocation/
36     Single-Blind Method/
37     Double-Blind Method/
38     Cross-Over Studies/
39     Placebos/
40     Randomi?ed controlled trial$.tw.
41     RCT.tw.
42     Random allocation.tw.
43     Randomly allocated.tw.
44     Allocated randomly.tw.
45     (allocated adj2 random).tw.
46     Single blind$.tw.
47     Double blind$.tw.
48     ((treble or triple) adj blind$).tw.
49     Placebo$.tw.
50     Prospective Studies/
51     or/33-50
52     Case study/
53     Case report.tw.
54     Abstract report/ or letter/
55     or/52-54
56     51 not 55
57     animal/
58     human/
59     57 not 58
60     56 not 59
61     32 and 60

Appendix 3. Ovid CINAHL search strategy

1     exp Otitis Media/
2     (otitis media or AOM or OM).mp.
3     or/1-2
4     exp Benzocaine/
5     benzocaine.mp.
6     exp Tetracaine/
7     amethocaine.mp.
8     exp Lidocaine/
9     lidocaine.mp.
10     (anesthetic or anaesthetic).mp.
11     topical analgesi$.mp.
12     (antipyrine or phenazone).mp.
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13     (americaine otic or aurafair or auralgan or auralgesic or auraphene or aurisan or auroto or dolotic or lanaurine otocain or omedia or
oticaine or otigesic or otocalm or Rx-Otic or sedaural or tympagesic).mp.
14     or/4-13
15     exp Anti-Inflammatory Agents/
16     (antiinflammator$ or anti inflammator$).mp.
17     or/15-16
18     exp Administration, Topical/
19     (topical or otic).mp.
20     or/18-19
21     17 and 20
22     exp Histamine H1 Antagonists/
23     (antihistamine$ or anti-histamine$).mp.
24     or/22-23
25     20 and 24
26     exp Steroids/
27     steroid$.mp.
28     or/26-27
29     20 and 28
30     15 or 21 or 25 or 29
31     3 and 30

Appendix 4. Ovid AMED search strategy

1     exp Otitis Media/
2     (otitis media or AOM or OM).mp.
3     or/1-2
4     exp Lidocaine/
5     (benzocaine or tetracaine or amethocaine or lidocaine).mp.
6     (anesthetic or anaesthetic).mp.
7     topical analgesi$.mp.
8     (antipyrine or phenazone).mp.
9     (americaine otic or aurafair or auralgan or auralgesic or auraphene or aurisan or auroto or dolotic or lanaurine otocain or omedia or
oticaine or
otigesic or otocalm or Rx-Otic or sedaural or tympagesic).mp.
10     (topical or otic).mp.
11     or/4-10
12     3 and 11

Appendix 5. CENTRAL search strategy

#1 MeSH descriptor Otitis Media explode all trees
#2 ("otitis media" or AOM or OM):it,ab,kw
#3 (#1 OR #2)
#4 MeSH descriptor Benzocaine explode all trees
#5 MeSH descriptor Tetracaine explode all trees
#6 MeSH descriptor Lidocaine explode all trees
#7 (benzocaine or tetracaine or amethocaine or lidocaine):ti,ab,kw
#8 (anesthetic or anaesthetic):ti,ab,kw
#9 topical NEXT analgesi*:ti,ab,kw
#10 MeSH descriptor Antipyrine explode all trees
#11 (antipyrine or phenazone):ti,ab,kw
#12 (americaine otic or aurafair or auralgan or auralgesic or auraphene or aurisan or auroto or dolotic or lanaurine otocain or omedia or
oticaine or otigesic or otocalm or Rx-Otic or sedaural or tympagesic):ti,ab,kw
#13 (#4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12)
#14 MeSH descriptor Anti-Inflammatory Agents explode all trees
#15 (antiinflammator* or anti-inflammator*):ti,ab,kw
#16 (#14 OR #15)
#17 MeSH descriptor Administration, Topical explode all trees
#18 (topical or otic):ti,ab,kw
#19 (#17 OR #18)
#20 (#16 AND #19)
#21 MeSH descriptor Histamine H1 Antagonists explode all trees
#22 (antihistamine* or anti-histamine*):ti,ab,kw
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#23 (#21 OR #22)
#24 (#16 AND #23)
#25 MeSH descriptor Steroids explode all trees
#26 steroid*:ti,ab,kw
#27 (#25 OR #26)
#28 (#16 AND #27)
#29 (#13 OR #20 OR #24 OR #28)
#30 (#3 AND #29)

Appendix 6. Criteria for judging risk of bias in the ‘Risk of bias’ assessment tool

 

RANDOM SEQUENCE GENERATION

Selection bias (biased allocation to interventions) due to inadequate generation of a randomised sequence

Criteria for a judgement of
‘Low risk’ of bias

The investigators describe a random component in the sequence generation process such as:

• Referring to a random number table

• Using a computer random number generator

• Coin tossing

• Shuffling cards or envelopes

• Throwing dice

• Drawing of lots

• Minimisation*

*Minimisation may be implemented without a random element, and this is considered to be equiv-
alent to being random

Criteria for the judgement of
‘High risk’ of bias

The investigators describe a non-random component in the sequence generation process. Usually,
the description would involve some systematic, non-random approach, for example:

• Sequence generated by odd or even date of birth

• Sequence generated by some rule based on date (or day) of admission

• Sequence generated by some rule based on hospital or clinic record number

Other non-random approaches happen much less frequently than the systematic approaches men-
tioned above and tend to be obvious.  They usually involve judgement or some method of non-ran-
dom categorisation of participants, for example:

• Allocation by judgement of the clinician

• Allocation by preference of the participant

• Allocation based on the results of a laboratory test or a series of tests

• Allocation by availability of the intervention

Criteria for the judgement of
 ‘Unclear risk’ of bias

Insufficient information about the sequence generation process to permit judgement of ‘Low risk’
or ‘High risk’

ALLOCATION CONCEALMENT 

Selection bias (biased allocation to interventions) due to inadequate concealment of allocations prior to assignment

Criteria for a judgement of
‘Low risk’ of bias

Participants and investigators enrolling participants could not foresee assignment because one of
the following, or an equivalent method, was used to conceal allocation:

• Central allocation (including telephone, web-based and pharmacy-controlled randomisation)

• Sequentially-numbered drug containers of identical appearance

• Sequentially-numbered, opaque, sealed envelopes
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Criteria for the judgement of
‘High risk’ of bias

Participants or investigators enrolling participants could possibly foresee assignments and thus in-
troduce selection bias, such as allocation based on:

• Using an open random allocation schedule (e.g. a list of random numbers)

• Assignment envelopes were used without appropriate safeguards (e.g. if envelopes were unsealed
or nonopaque or not sequentially numbered)

• Alternation or rotation

• Date of birth

• Case record number

• Any other explicitly unconcealed procedure

Criteria for the judgement of
 ‘Unclear risk’ of bias

Insufficient information to permit judgement of ‘Low risk’ or ‘High risk’. This is usually the case if
the method of concealment is not described or not described in sufficient detail to allow a definite
judgement – for example if the use of assignment envelopes is described, but it remains unclear
whether envelopes were sequentially numbered, opaque and sealed.

BLINDING OF PARTICIPANTS AND PERSONNEL

Performance bias due to knowledge of the allocated interventions by participants and personnel during the study.

Criteria for a judgement of
‘Low risk’ of bias

Any one of the following:

• No blinding or incomplete blinding, but the review authors judge that the outcome is not likely
to be influenced by lack of blinding

• Blinding of participants and key study personnel ensured, and unlikely that the blinding could
have been broken

Criteria for the judgement of
‘High risk’ of bias

Any one of the following:

• No blinding or incomplete blinding, and the outcome is likely to be influenced by lack of blinding

• Blinding of key study participants and personnel attempted, but likely that the blinding could
have been broken, and the outcome is likely to be influenced by lack of blinding

Criteria for the judgement of
 ‘Unclear risk’ of bias

Any one of the following:

• Insufficient information to permit judgement of ‘Low risk’ or ‘High risk’

• The study did not address this outcome

BLINDING OF OUTCOME ASSESSMENT

Detection bias due to knowledge of the allocated interventions by outcome assessors

Criteria for a judgement of
‘Low risk’ of bias

Any one of the following:

• No blinding of outcome assessment, but the review authors judge that the outcome measurement
is not likely to be influenced by lack of blinding

• Blinding of outcome assessment ensured, and unlikely that the blinding could have been broken

Criteria for the judgement of
‘High risk’ of bias

Any one of the following:

• No blinding of outcome assessment, and the outcome measurement is likely to be influenced by
lack of blinding

• Blinding of outcome assessment, but likely that the blinding could have been broken, and the
outcome measurement is likely to be influenced by lack of blinding

Criteria for the judgement of
 ‘Unclear risk’ of bias

Any one of the following:

• Insufficient information to permit judgement of ‘Low risk’ or ‘High risk’

  (Continued)
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• The study did not address this outcome

INCOMPLETE OUTCOME DATA 

Attrition bias due to amount, nature or handling of incomplete outcome data

Criteria for a judgement of
‘Low risk’ of bias

Any one of the following:

• No missing outcome data

• Reasons for missing outcome data unlikely to be related to true outcome (for survival data, cen-
soring unlikely to be introducing bias)

• Missing outcome data balanced in numbers across intervention groups, with similar reasons for
missing data across groups

• For dichotomous outcome data, the proportion of missing outcomes compared with observed
event risk not enough to have a clinically relevant impact on the intervention effect estimate

• For continuous outcome data, plausible effect size (difference in means or standardised differ-
ence in means) among missing outcomes not enough to have a clinically relevant impact on ob-
served effect size

• Missing data have been imputed using appropriate methods

Criteria for the judgement of
‘High risk’ of bias

Any one of the following:

• Reason for missing outcome data likely to be related to true outcome, with either imbalance in
numbers or reasons for missing data across intervention groups

• For dichotomous outcome data, the proportion of missing outcomes compared with observed
event risk enough to induce clinically relevant bias in intervention effect estimate

• For continuous outcome data, plausible effect size (difference in means or standardised differ-
ence in means) among missing outcomes enough to induce clinically relevant bias in observed
effect size

• ‘As-treated’ analysis done with substantial departure of the intervention received from that as-
signed at randomisation.

• Potentially inappropriate application of simple imputation

Criteria for the judgement of
 ‘Unclear risk’ of bias

Any one of the following:

• Insufficient reporting of attrition/exclusions to permit judgement of ‘Low risk’ or ‘High risk’ (e.g.
number randomised not stated, no reasons for missing data provided)

• The study did not address this outcome

SELECTIVE REPORTING 

Reporting bias due to selective outcome reporting

Criteria for a judgement of
‘Low risk’ of bias

Any of the following:

• The study protocol is available and all of the study’s pre-specified (primary and secondary) out-
comes that are of interest in the review have been reported in the pre-specified way

• The study protocol is not available but it is clear that the published reports include all expected
outcomes, including those that were pre-specified (convincing text of this nature may be uncom-
mon)

Criteria for the judgement of
‘High risk’ of bias

Any one of the following:

• Not all of the study’s pre-specified primary outcomes have been reported

• One or more primary outcomes is reported using measurements, analysis methods or subsets of
the data (e.g. subscales) that were not pre-specified

• One or more reported primary outcomes were not pre-specified (unless clear justification for their
reporting is provided, such as an unexpected adverse effect)

  (Continued)
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• One or more outcomes of interest in the review are reported incompletely so that they cannot be
entered in a meta-analysis

• The study report fails to include results for a key outcome that would be expected to have been
reported for such a study

Criteria for the judgement of
 ‘Unclear risk’ of bias

Insufficient information to permit judgement of ‘Low risk’ or ‘High risk’. It is likely that the majority
of studies will fall into this category

  (Continued)
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Date Event Description

11 February 2011 New search has been performed Searches conducted. No new trials were identified and our con-
clusions remain unchanged.
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Review first published: Issue 3, 2006

 

Date Event Description

22 January 2009 New search has been performed Searches conducted. One new trial was included.

4 March 2008 Amended Converted to new review format.

20 May 2006 New search has been performed Searches conducted.
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