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Abstract

Background: This Additional file 1 supplements the main paper Hirji (2009), No short-cut in assessing trial

quality: a case study. It describes the check-list based quality assessments of the paper Burke et al. (1991)
performed in nine systematic reviews of antibiotic treatment for acute otitis media. It also describes the usage of
the data from this paper in the three most recent reviews.

Results: Six reviews did not note any specific quality related problem, two reviews each noted one quality related
problem, and one review noted two problems. In all three distinct problems were identified: lack of baseline
comparability, incomplete description of dropouts, and a possibly misidentified outcome. Most reviews rated the
trial as a good or high quality trial, and recent reviews continue to extensively use its outcome data.

Conclusions: Quality assessments done for nine systematic reviews by experts in the field using different checklist
based instruments and at times with more than one independent assessor have generally concluded that Burke et
al. (1991) is a good or high quality trial.

Quality Assessments
I first relate the quality assessments of Burke et al.
(1991) [1], from now on referred to as Burke et al.,
in nine systematic reviews which looked at antibi-
otic versus placebo or only symptomatic therapy for
acute otitis media (AOM) in children. A broad de-
scription of Burke et al. and the criteria used to se-
lect the nine reviews appear in Hirji (2009). Below
I give the nine quality evaluations in a chronological
order.

Systematic Review 1: Lehnert (1993) [2] reviewed
five randomized trials and two other studies. Trial
quality was evaluated by eleven parameters but no

meta-analysis was done. A summary of each trial
was provided. In these, critical remarks were made
on two of the trials; Burke et al. was not among
them.

Systematic Review 2: Rosenfeld et al. (1994) [3]
is a multifaceted review. Two independent reviewers
blindly evaluated trial quality on an 11 item (0 to 22
points) quality scale derived from [4]. The score vari-
ation was summarized but the score for each study
was not reported. Some quality concerns were noted.
Study selection in this review aimed to ensure that
“only high quality studies evaluating a similar hy-
pothesis” were combined. Burke et al. was included
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in the meta-analysis with four placebo controlled tri-
als; and no specific internal validity related quality
concerns for it were raised.
Systematic Review 3: Del Mar et al. (1997) [5]
reviewed eight trials. Quality was scored from 0 to
11 points using four basic parameters. Burke et al.
obtained 10 points, one of the three highest scor-
ing trials. The score for the paper [6] was 5, not
that distinct from the comparative student evalua-
tions reported in Hirji (2009). One low quality trial
without patient oriented outcomes was not included
in any meta-analysis, and another low quality trial
which reported recurrences only was used in just one
meta-analysis.
Systematic Review 4: Froom at al. (1997) [7]
reviewed seven randomized trials. A wide level of
clinical heterogeneity between the trials was noted.
No formal meta-analysis was performed. Apart from
selection based on key criteria like randomization
and double blinding, no formal quality assessment
was done, and no specific concerns for any trial were
raised.
Systematic Review 5: Cantekin (1998) [8] was a
multifaceted review. It did not have a formal qual-
ity review, or a meta-analysis. Critical comments
were given only for the studies favoring antibiotic
therapy. On antibiotics for AOM, eight placebo con-
trolled trials and five other studies were examined.
The findings of Burke et al. were queried due to
“the entry imbalance of symptoms between the treat-
ment groups,” notably in terms of crying. Adjusting
for such imbalances would, it was stated, make the
short term improvement in the two groups equiva-
lent. It was also noted that this trial was “financed
by a drug company (SmithKline Beecham) with prob-
ably the largest market share of the otitis media mar-
ket. ”
Systematic Review 6: Marcy et al. (2001) [9] was
a multifaceted review. Trial quality was judged on
the 0 to 5 points Jadad scale [10] by two indepen-
dent reviewers. Discord was resolved by conference.
Burke et al. was included in the six trials based
comparison of ampicillin or amoxycillin with non-
antibiotic therapy. With the quality score of 4 out
of 5, it was one of the five trials selected for meta-
analysis. The sole issue raised for it was an inade-
quate description of withdrawals and dropouts. But
no details were given.
Systematic Review 7: Glasziou et al. (2004) [11]
is the current Cochrane Review with ten eligible
studies. A modified version of the quality assess-

ment scheme of [12] was employed by blinded in-
dependent reviewers. Discord was resolved by dis-
cussion. Scores for each trial were not reported but
we read that “[t]he methodologic quality of the ten
eligible studies was generally high.”

In the section on Characteristics of included
studies, Burke et al. was noted as a double blind
study which used medicine bottles with sealed ran-
domization code, and was given a high score (A) for
concealment of allocation. Two critical comments
for it were: (i) The amoxycillin group seems to have
had fewer children crying at baseline, and (ii) an
outcome entry in Table I (occurrence of discharg-
ing ears) of Burke et al. was not clearly defined.
The first problem, also noted in [8], was ascribed to
a possible “failure of randomisation.” The issue of
not including all children in follow up assessments
was raised for two trials, but not for Burke et al.

Systematic Review 8: Rosenfeld (2003) [13] was
a multi-faceted review. Nine trials were included
for comparing antibiotic versus nonantibiotic ther-
apy for AOM. Quality was assessed in terms of three
basic criteria. The trials were “generally of high
quality ...,” the one exception being a trial that was
not blinded. Burke et al., we note, was a double
blind study.

This review has a long quote from Burke et al., a
part of which said: “...children included in the study
did not represent a cross section of all those with
acute earache, but were selected on the basis that
treatment with placebo would pose no ethical prob-
lems, and their inclusion was subject to informed
parental consent.” That this trial violated its own
ethical standard by recruiting children with bulging
ear drums was not indicated.
Systematic Review 9: Rovers et al. (2006) [14]
is the first individual patient data meta-analysis
(IPDM) of antibiotic versus symptomatic treatment
for AOM. Six trials with available data were in-
cluded, and judged under four major quality cri-
teria. The raw data for each study were “thor-
oughly checked for consistency, plausibility, integrity
of randomization, and follow-up. A few issues
were queried with the responsible trial investigator
or statistician, and all were resolved.” The quality
scores by trial were not given but the quality of the
six trials was “generally high.” It was also noted that
the loss to follow up for all studies was less than 10%.

Some of these reviews also raised issues relat-
ing to external validity, some of which applied to
Burke et al. These included exclusion of young chil-
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dren, reliability of criteria for diagnosis and outcome,
exclusion of children with severe AOM, and so on
( [2, 7, 9, 13]).

In sum, in terms of internal validity, only three of
the nine reviews noted at most one or two concerns
with this trial. These included a possible absence
of comparability of groups (crying at baseline), an
unclear outcome variable, and some problem with
follow up. But these were noted in isolation, and
not explained, and with the exception of one review,
the trial was nevertheless deemed overall as a good
quality trial. The one highly critical review exam-
ined only one issue, and that in a superficial and
apparently biased manner.

Usage of Data
The first systematic review of antibiotic versus
placebo for AOM used the data from Burke et al.
for its main meta-analysis (the actual outcome is not
clear), and denoted its results on crying, fever and
school absence as providing further evidence in favor
of antibiotic therapy [3]. Since then, each system-
atic review in this field which has included a formal
meta-analysis has generously used the data from this
study in one or more meta-analyses.

We consider the situation in the three most re-
cent systematic reviews. : (i) [13] used the data from
Burke et al. in six of the seven meta-analyses for
comparing antibiotic therapy with placebo or symp-
tomatic therapy. It is one of the three trials (out
of nine) for which that was done. (ii) Eight out-
comes were meta-analyzed in the current Cochrane
Review, [11]. Burke et al. contributed to seven. And
in four, it was accorded the highest weight. (iii) The
main outcome in the individual patient data meta-
analysis [14] is a composite outcome based on fever
and pain at 3 to 7 days; the relevant raw data from
Burke et al. were used in this context.

The specific outcomes from Burke et al. used in
these three reviews are shown in Table 4.

For the outcome(s) pain and/or fever, each re-
view used the researcher based visit data. The bi-
ased timings of these visits and relevant missing data
were not noted. [14] misrepresent the researcher col-
lected data in Burke et al. as parental diary data.
Thus, it is incorrectly stated that fever was recorded
by parents. And as it is not clarified that pain assess-
ments were done by both parents and researchers, it
seems that even for pain they used researcher data

(but called it parental data). The list of the out-
comes of Burke at al. is also incomplete (see Table
1 of [14]).

[13] meta-analyzed symptom relief at three time
points: by 24 hours, 2 to 3 days, and 4 to 7 days, and
used visit 2 and visit 3 data from Burke et al. for the
first and third time points. For another study, [15],
data for all the three time points were extracted from
a parent score card based graph. Why a similar thing
was not done for Burke et al., and the middle time
point was left out, is not clear.

The visit 3 fever data in Burke et al. were missing
(in a biased manner) for about half the cases. Yet,
they were used in [14] as a constituent of the main
outcome. The extent of missingness may have been
masked by the use of a composite outcome (pain,
fever or both). The statement in this review that the
loss to follow up rate in the six included studies was
less than 10% is thus somewhat misleading. Burke et
al. is the only trial in the review with a high and bi-
ased level of missingness for a key outcome (fever),
zero data for a baseline predictor (fever), and for
which the data source is wrongly ascribed.

[13] is the only review which meta-analyzes the
outcome treatment failure. Only two trials con-
tribute to this outcome: Burke et al. and [15]. The
definition of treatment failure is different in the two
studies. In Burke et al., it is inconsistently defined
in terms of the time line, and relevant cases seem to
have been left out (see Additional File 2 (bkdc.pdf)
for an elaboration). All these issues were ignored.

On perforations, the Cochrane Review used num-
bers from Table II of Burke et al. Yet, its summary
for the study noted the possibility of more perfo-
rations than indicated here. Why it then used the
data it itself deemed to be of doubtful accuracy is
not clear. The variable “occurrence of discharging
ears” (Table I of Burke et al.) could have also been
chosen. Though this has the limitation that it was
noted over a 21 day period by parents and may have
included some nonsevere cases as well. The num-
ber of treatment failures may have been somewhere
between what was indicated by these two variables.
The one and three month tympanometry data from
Table I of Burke et al. as used by [13] and the
Cochrane Review [11] did not incorporate the mi-
nor errors we noted; these hardly affect the results;
the point is that the correction just required a simple
check.

The data on adverse effects (vomiting, diarrhea
and rash) from Burke et al. were used in the
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Cochrane Review [11] and [14]. The former added
the count for each effect to get the total count for
a single composite outcome. This possibly resulted
in double or even triple counting, as some cases may
have had two or all of the adverse effects. Further,
unlike other studies, these numbers were compiled
over much longer (21 day) period. Burke et al. then
secured a high weight in this meta-analysis, skewing
the estimate of the summary measure. [14] analyzed
each adverse effect separately, avoiding the multiple
counting problem. But the issues of the longer time
window and higher subsequent counts remained. [13]
did not meta-analyze adverse effects.

For contralateral pain, the Cochrane Review
used data from Burke et al. that were recorded
over a three week period by parents. The denom-
inator used are not accurate, as they do not reflect
the missing diaries among the cases with unilateral
otitis at the outset. The other issues is: If parental
data are used here, why also not use parental diary
data for the other two pain outcomes?

For crying at outset, the Cochrane Review as-
cribed the observed pattern to a failure of ran-

domization. What does that mean? Was the ran-
domization process flawed? Why was the failure
manifested at such a serious level? Instead of clar-
ifying the issue, the possibly flawed study data are
used anyways.

One basic aim of [14] was to identify relevant
baseline factors that could guide the choice of initial
antibiotic therapy in practice. The seventeen base-
line factors noted are in Table 2 of [14]. Burke et al.:
(i) had no data six (siblings, being breastfed, pas-
sive smoking, coughing, runny nose, fever). Indeed,
the number of missing cases on fever at baseline ex-
actly equals the sample size of Burke et al.; (ii) had
all cases with a “yes” value for two factors (winter
season, ear pain) and all cases with a “no” value for
three factors (age < 2 year, otorrhea, perforation),
(iii) had unreliable data on two factors (crying and
bulging ear drums). (The latter, unlike for other
studies, was to have been an exclusion criterion);
and (iv) had relevant data only for four factors (sex,
recurrent AOM, laterality, red tympanic membrane).

The specific independent predictors of enhanced
benefit of antibiotic treatment used were age < 2
year, fever, bilateral AOM, and concurrent otorrhea.
For these factors, Burke et al. has no data on fever, is
completely confounded in terms of age and otorrhea,
and thus contributed meaningfully only in terms of
laterality.

To reduce the complexity and bias resulting from
deletion of cases due to missing data, [14] employed
multiple imputation to fill in the missing values for
the outcomes and factors. As noted in Hirji (2009)
and Additional File 2 (bkdc.pdf), Burke et al. had a
high level of data collection bias for key outcomes, a
biased pattern of missing data for some baseline fac-
tors, was as an entity confounded with several such
factors, and had other serious problems in its im-
plementation. In particular, there were no baseline
data, and only about 50% of the outcome data, for
fever. In such a situation, imputation is not an ap-
propriate remedy as it only spreads the errors and
biases of this trial to the entire data set.

In sum, the three most recent relevant meta-
analyses have used the data from Burke et al. in a
manner oblivious to the multiplicity of serious prob-
lems we have noted. Even when a problem was
noted, the suspect data were used anyways. Also,
some reviews added their own errors. [14] had the
raw data for each included study. They were said to
have been checked for errors and consistency done.
Yet, it too did not clarify any of the problems we
noted for Burke et al. In fact, it misrepresented the
nature of the outcomes it used from this study.

The continued uncritical use of data from this
trial not only pushes the multiplicity of serious prob-
lem we have noted from this trial under the rug but
also compromises the validity and accuracy of the
conclusions drawn in the systematic reviews.
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Table 4 - Usage of data from Burke et al. (1991) in three recent AOM systematic reviews

Review

Outcome Rosenfeld (2003) [13] Glasziou et al. (2004) [11] Rovers et al. (2006) [14]

Pain Visit 2 *** ***

Pain Visit 3 *** *** ***

Contralateral Pain ***

Fever Visit 3 ***

Treatment Failure ***

Adverse Effects *** ***

Complications† ***

Perforations ***

Effusion 1 month *** ***

Effusion 3 months *** ***

Note: † mastoiditis or meningitis; *** denotes a used outcome.
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