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Abstract Background: A number of published studies compare adverse event rates for

drugs on the basis of reports in theUS FDAAdverse Event Reporting System

(AERS). While the AERS data have the advantage of timely availability and

a large capture population, the database is subject to many significant biases,

and lacks complete patient information that would allow for correction of

those biases. The accuracy of comparative AERS-based data mining has been

questioned, but has not been systematically studied.

Objective: To determine whether AERS could be used as a data source to

accurately compare the adverse event rates for pairs of drugs, using pre-

defined, stringent criteria to dictate whether a given pair of drugs was con-

sidered eligible for such a comparison.

Methods: The Fisher’s Exact test was utilized to detect differences in adverse

event rates between such pairs of drugs. Concordance was determined be-

tween statistically significant AERS-based adverse event rate differences, and

adverse event rate differences published in the literature from clinical trials

and case-control studies. The conditions for validity included (i) data that

are free of ‘extreme duplication’ in AERS reports; (ii) drugs used in similar

patient populations; (iii) drugs used for similar indications; (iv) drugs used

with the same spectrum of concomitant medications; and (v) drugs not widely

disparate in time on the market.

Results: For 19 drugs studied, a total of 36 evaluable adverse event rate

comparisons were identified. Comparisons were classified as favouring ‘drug

A’, favouring ‘drug B’ or detecting no difference. Concordance for the re-

sulting 3 · 3 table (AERS vs literature) gave a kappa statistic of 0.654, in-

dicating moderately good agreement. In only two cases was there absolute

discordance, with AERS designating one drug as having a lower rate, while

the published study designated the other drug as having a lower rate, with

respect to a given adverse event.

Conclusions: This pilot study encourages further research regarding the use of

spontaneous report databases such as AERS, under stringently defined
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conditions, to compare adverse event rates for drugs. While not hypothesis

proving, such estimates can be used for purposes such as generating

hypotheses for controlled studies, and for designing those studies.

Background

Controlled studies that compare adverse event
rates for two or more alternative drugs are rela-
tively rare. They are difficult to design and run,
expensive and potentially time consuming, parti-
cularly when adverse events occur in relatively
few patients.

The US FDA Adverse Event Reporting Sys-
tem (AERS) database[1] is a readily available
source of safety information for many drugs.
Whether or not ‘data mining’ of the AERS data-
base can be used to compare adverse event rates
of related drugs is a matter of active debate in
the pharmacovigilance community. An FDA-
Pharmaceutical Research and Manufacturers of
America (PhRMA) expert working group stated:
‘‘It is tempting to compare signal scores at some
level, and it certainly is easy to construct various
statistics for this purpose. However, differences
between reporting ratios do not imply differences
in risk because spontaneous reporting databases
are biased in ways that cannot be measured or
controlled. It is not legitimate to infer that dif-
ferences between scores imply differences be-
tween treatments without carefully considering
the mechanisms that generate reports, including
the known and unknown biases.’’[2]

The known biases are many. They include
differences in the propensity to prescribe different
drugs depending on demographic and clinical
factors. Differences in drug cost can introduce
biases due to socioeconomic factors. Certain
drugs are specifically contraindicated for patients
at risk for certain adverse events, while other
drugs are recommended for those same patients.
This phenomenon can drastically bias measured
adverse event rates. While some biases affect the
actual rates of occurrence for adverse events,
others affect the rate at which adverse events
are reported to the AERS database. These factors
include the age of the drug, as well as medico-

legal and publicity considerations, to name just
a few.

While the advisability of using AERS for
drug comparison is unclear, the fact is that
AERS-based comparisons are being conducted
and published, largely because of the relative
timeliness of the data, its free availability to the
public and the relatively large capture population
for adverse events. While acknowledging the
potentially overwhelming biases, the FDA itself
recently used comparative data-mining methodo-
logy in a study of 16 antibacterials, in order to
elucidate the adverse event profile of a drug of
interest, telithromycin. The resulting study report
was made available through the FDA website.[3]

A number of additional comparative studies
based on AERS data have appeared in the peer-
reviewed literature, including, for instance, a
paper on gatifloxacin and dysglycaemia.[4]

In practice, the bias situation may be some-
what ameliorated by the fact that important
comparisons often involve pairs of drugs that are
chemically and therapeutically very similar.
A subset of these is sometimes referred to as ‘me-
too’ drugs. In some cases, such drugs may be
nearly equivalent in efficacy, but may differ in
important ways in their safety profiles. For in-
stance, dysglycaemia is seen with gatifloxacin
much more frequently than with other fluoro-
quinolone antibacterials, despite their chemical
and microbiological similarities. This is a fasci-
nating example of an idiosyncratic phenomenon,
the opposite of a ‘class effect’.

Our goal in this study was to determine whe-
ther valid, qualitative comparisons of adverse
event rates for restrictively defined pairs of simi-
lar drugs could be derived from AERS data. We
recognized that such comparisons would not ever
be definitive, but might be useful in corroborat-
ing other studies, in assessing the magnitude of a
safety issue and in generating hypotheses and
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designing controlled studies. By comparing
AERS data for pairs of drugs, and determining
the degree of concordance or discordance with
published studies, we also set out to confirm our
a priori definition of the restrictions under which
such comparisons may be valid, and to determine
what circumstances might cause an AERS-based
comparison to be misleading.

Comparative Adverse Event Rates
from Adverse Event Reporting System
(AERS) Data

This study utilized the public release of AERS
data from January 2001 to December 2005. The
study was originally a component of a Small
Business Innovation Research (SBIR) research
project funded by the Department of Defense. So
to select drugs of particular interest to the spon-
sor, drugs were chosen from the Department of
Defense Joint Deployment Formulary, in a sam-
ple of therapeutic areas that would reflect usage
in primary care for defense forces. Those drugs
are listed in table I. We chose six American
Hospital Formulary Service (AHFS) drug cate-
gories that contained multiple therapeutic alter-
natives within each category, so that comparisons
could be made on a pair-wise basis.

For a given pair of drugs ‘A’ and ‘B’ within
a group, we tallied all MedDRA1 preferred
terms that occurred at least once for either drug.
(MedDRA, theMedical Dictionary for Regulatory
Activities terminology, is the international medi-
cal terminology developed under the auspices of
the International Conference on Harmonisation
of Technical Requirements for Registration of
Pharmaceuticals for Human Use [ICH]).

For each preferred term, we compared ‘drug
A’ versus ‘drug B’ as follows: we considered the
number of reports mentioning the preferred term
of interest for ‘drug A’ as a proportion of all re-
ports for ‘drug A’. We then considered the num-
ber of reports mentioning the preferred term of

interest for ‘drug B’ as a proportion of all reports
for ‘drug B’. Proportions were compared using
the Fisher’s Exact test. (This calculation is similar
in philosophy to the well known ‘proportional
reporting rate’ calculation, but is tailored speci-
fically for the comparison of two drugs.) The
p-value threshold for a statistically significant
difference in proportions was adjusted by the
Bonferroni method. That is, the p-value was
compared with 0.05 after it was multiplied by N,
where N is the number of different MedDRA
preferred terms that occurred at least once for
either drug. While the Bonferroni method has
been superseded in many clinical research appli-
cations, it has been successfully used for adverse

Table I. Drugs included in the comparison of adverse event rates,

showing the six comparison groups

Drug class Drug

Antihelminthics Albendazole

Mebendazole

Antihistamines Brompheniramine

Cetirizine

Chlorpheniramine

Diphenhydramine

Loratadine

Promethazine

Pseudoephedrine

Triprolidine

Antimalarials Atovaquone

Chloroquine

Mefloquine

Fluoroquinolone antibacterials Ciprofloxacin

Gatifloxacin

Levofloxacin

NSAIDs Diclofenac

Indometacin

Ketorolac

Naproxen

HMG-CoA reductase inhibitors (‘statins’) Atorvastatin

Lovastatin

Pravastatin

Simvastatin

1 MedDRA is a registered trademark of the International Federation of Pharmaceutical Manufacturers and
Associations (IFPMA).
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event report threshold adjustment[5] where a
similarly high degree of multiplicity is present.

Criteria for a Comparison

Based on our prior experience in drug safety
data mining, we prospectively defined stringent
criteria for the inclusion of drug comparisons in
this study. The experience base for these criteria
included statistical and epidemiological ‘first
principles’ regarding the validity of comparisons
and known confounding factors, as well as pre-
vious attempts to compare adverse event rates, by
ourselves and others. We benefitted from cri-
tiques of those previous efforts, both published
and unpublished, including discussions at oral
presentations.

We adhered to these criteria, even though do-
ing so severely limited the number of comparable
drug pairs. We felt that if we were unable to vali-
date comparisons under these stringent criteria, it
was a moot question as to how much the criteria
could be loosened to increase inclusiveness. As we
noted earlier, there are many pairs of chemically
and pharmacologically similar drugs on the mar-
ket, so even a highly selective approach to drug
comparability may have practical utility.

The criteria for comparability are as follows:

1. Data for the drug-event combination under study
must be free of ‘extreme duplication’. As discussed
by Hauben et al.,[6] a small number of adverse event
reports in the AERS database appear to be
replicated dozens of times, in a way that can skew
the statistical distribution of adverse event reports
for the affected drug, and materially alter data-
mining results.
2. For the event under study, the two drugs must
be used in the same patient population with
respect to age and sex.
3. For the event under study, the drugs must be
used for a similar spectrum of indications.
4. For the event under study, the drugs must be
used along with a similar spectrum of concomi-
tant medications.
5. Drugs that have been on the market for more
than 2–3 years are not compared with drugs in the
peri-approval period.

These criteria were assessed subjectively by the
authors, by tabulating the AERS data records
relevant to the drug-event combinations by age,
sex, indication and concomitant medication.
Duplicates were assessed by visually examining
the event date, age, sex and weight contained in
each AERS report, along with the list of drugs
and adverse events reported. While these assess-
ments were subjective, they were also prospective:
they were completed before the comparison be-
tween the AERS findings and the publications
was performed. In the following discussion, we
consider how these subjective criteria might be
translated into objective counterparts. This,
however, would require an entirely separate
study for validation.

Qualification of Drug Pairs and Events
for Comparison

The criteria described disqualified a number of
drug pairs and events for comparison purposes:

� Ketorolac: ketorolac is used as a component of
a buprenorphine-ketorolac regimen for the
treatment of opioid withdrawal.[7] Ketorolac
therefore shows an unusually strong associa-
tion with morphine and other opiates as
concomitant medications, relative to other
NSAIDs. As a result, certain events such as
hypotension are seen with unusual frequency.
Comparisons of ketorolac with other NSAIDs
were prospectively disqualified for events
where this association with opiates was found.
� Brompheniramine: phenylpropanolamine fre-
quently was seen as a concomitant medication
with brompheniramine, while cetirizine and
other antihistamines did not share this frequent
association. Therefore, comparisons involving
this drug were prospectively disqualified (see
the Discussion section).
� Promethazine: this drug was eliminated from
comparison with other antihistamines, because
it was apparent from the AERS data that its
primary use is as an anti-nausea agent rather
than as an anti-allergy antihistamine. This was
detectable, not through the AERS indication
field, which was frequently missing for this
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drug, but through the association with a
number of unusual concomitant medications,
including paclitaxel and amphotericin B, not
seen as frequently with other antihistamines.
� Indometacin: this drug was eliminated from
comparison with other NSAIDs for certain
adverse events, such as premature birth, be-
cause of its dual use as a tocolytic agent and
treatment for patent ductus arteriosus, as well
as an NSAID. This was detectable using the
above criteria, based on the distribution of
patient ages and weights, on a bias toward
female sex, and through a unique pattern of
concomitant medications for an NSAID, for
example, a strong association with dopamine.
� Triprolidine: this drug was not eliminated for
any of these reasons; however, no relevant
adverse event rate differences were found in
published studies, so it does not appear in the
table of results.

Concordance with Published Studies
and Prescribing Information

We obtained the results of quantitative ad-
verse event rate comparisons by searching the
PubMed database through the first quarter of
2006, with no limitation on the earliest publica-
tion date, using the generic names for the drug
pair of interest as keywords, for example, ‘cetir-
izine AND diphenhydramine’. We selected
articles that were specifically designed to study
safety, as well as efficacy trials that also com-
pared rates of adverse events, with sufficient pa-
tient numbers to establish statistically significant
differences. For each adverse event term dis-
cussed in each article (e.g. headache), we tabu-
lated stated conclusions from the article that took
one of three alternative forms:

� The rate for drug A is significantly higher than
for drug B.
� The rate for drug B is significantly higher than
for drug A.
� There is no statistically significant difference in
the rate between drugs A and B.
Studies that were based on spontaneous report

data were eliminated from consideration.

It should also be noted that some but not all of
the published literature described adverse events
using MedDRA terminology. Where necessary,
AERS results were mapped to the terminology
of the relevant literature on an ad hoc basis, for
example, liver function test elevation was coun-
ted as concordant to MedDRA preferred terms
including ‘Aspartate aminotransferase increa-
sed’, ‘Alanine aminotransferase increased’ and
‘Hepatic function abnormal NOS’ (not otherwise
specified).

Concordance Results

For 198 drug/drug/adverse event combina-
tions that were screened by the above criteria and
considered evaluable, we identified a total of
36 instances in which a published comparative
study had appeared. In most cases, the publica-
tions described more than one eligible adverse
event. Results for significant differences are
shown in table II, and the concordance of AERS
with published studies is shown in figure 1. In
26 cases (72% of the total), the AERS-based
comparison agreed with the published study. In
two cases (6%), the AERS-based comparison
showed a difference between the drugs, while the
published study did not. In six cases (17%),
the published study showed a difference between
the drugs, but the AERS-based comparison did
not.However, in four of those cases, theAERSdata
showed a trend in the same direction as the pub-
lished study that did not reach statistical signi-
ficance. In only two cases (6%), was there absolute
discordance: the AERS-based comparison showed
one drug had a lower adverse event rate, while the
published study stated that the other drug did.

The two cases of absolute discordance between
the AERS-based comparison and the published
study are sedation for cetirizine compared with
diphenhydramine, and rhabdomyolysis for lo-
vastatin versus pravastatin. Diphenhydramine is
known to be a sedating antihistamine, yet there
was a higher rate of reports of sedation in AERS
for cetirizine. This may well be due to the fact that
sedation is expected with diphenhydramine[23]

and, therefore, it is not reported to AERS. This
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difference was not noted when the eligibility
criteria were applied, so this drug pair was pro-
spectively considered evaluable with respect to
sedation. A reviewer of this manuscript noted

that cetirizine is a prescription drug, while di-
phenhydramine is available over the counter,
so a reporting bias in AERS toward prescription
drugs may explain this discrepancy as well.

Table II. Differences in adverse event (AE) rates, either detected by analysis of the Adverse Event Reporting System (AERS) data as

described in the text, or described in published studies or drug labelling

First drug Second drug AE MedDRA preferred terms AERS: drug with lower AE rate; Bonferroni

corrected p-value for the Fisher’s Exact testb
Publication: drug with

lower AE rate

Albendazole Mebendazole Headache Mebendazole; p < 10-9 Mebendazole[8]

Cetirizine Chlorpheniramine Nausea Chlorpheniramine; p = 0.006 Chlorpheniramine[9]

Cetirizine Chlorpheniramine Headache Chlorpheniramine (trend); p = 0.055 Chlorpheniramine[9]

Cetirizine Chlorpheniramine Upper abdominal pain Chlorpheniramine (trend); p = 0.15 Chlorpheniramine[9]

Cetirizine Diphenhydramine Sedation Diphenhydramine; p < 10-9 Cetirizine[9]

Cetirizine Diphenhydramine Electrocardiographic abnormalities Cetirizine (trend); p = 0.2 Cetirizine[9]

Cetirizine Loratadine Sedation Loratadine; p = 10-4 Loratadine[9]

Cetirizine Loratadine Headache (Tie); p = NS Loratadine[9]

Cetirizinea Loratadine Hypospadias Cetirizine; p = 10-4 Cetirizine[10]

Cetirizinea Loratadine Hypospadias Cetirizine; p = 10-4 (Tie)[11]

Atovaquone Chloroquine Neuropsychiatric symptoms Atovaquone; p < 10-9 Atovaquone[12]

Atovaquone Chloroquine Fever (Tie); p = NS (Tie)[13]

Atovaquone Chloroquine Headache (Tie); p = NS (Tie)[13]

Atovaquone Mefloquine Psychiatric symptoms Atovaquone; p = 10-5 Atovaquone[12]

Ciprofloxacin Gatifloxacin Electrocardiographic abnormalities Ciprofloxacin; p = 10-5 Ciprofloxacin[14]

Ciprofloxacin Gatifloxacin Hyperglycaemia/hypoglycaemia Ciprofloxacin; p < 10-9 Ciprofloxacin[15]

Ciprofloxacin Levofloxacin Torsade de pointes Ciprofloxacin; p = 10-5 Ciprofloxacin[14]

Ciprofloxacin Levofloxacin Tendon rupture Ciprofloxacin; p < 10-9 Ciprofloxacin[16]

Gatifloxacin Levofloxacin Hyperglycaemia/hypoglycaemia Levofloxacin; p < 10-9 Levofloxacin[15]

Gatifloxacin Levofloxacin Liver function test elevation Levofloxacin; p < 10-9 Levofloxacin[17]

Gatifloxacin Levofloxacin Tendon disorders Levofloxacin; p < 10-9 Levofloxacin[15]

Diclofenac Ketorolac Liver function test elevation Ketorolac; p = 10-5 (Tie)[18]

Diclofenac Ketorolac Surgical site bleeding (Tie); p = NS (Tie)[18]

Diclofenac Ketorolac Acute renal failure (Tie); p = NS (Tie)[18]

Diclofenac Ketorolac Allergic reaction (Tie); p = NS (Tie)[18]

Diclofenac Naproxen Liver function test elevation Naproxen; p < 10-9 Naproxen[19]

Diclofenac Naproxen Gastrointestinal events (Tie); p = NS (Tie)[20]

Atorvastatin Lovastatin Rhabdomyolysis (Tie); p = NS (Tie)[21]

Atorvastatin Pravastatin Rhabdomyolysis Pravastatin; p = 0.002 Pravastatin[21]

Atorvastatin Pravastatin Liver function test elevation (Tie); p = NS Pravastatin[21]

Atorvastatin Simvastatin Liver function test elevation Simvastatin; p = 0.004 Simvastatin[22]

Atorvastatin Simvastatin Diarrhoea Simvastatin (trend); p = NS Simvastatin[22]

Atorvastatin Simvastatin Rhabdomyolysis (Tie); p = NS (Tie)[21]

Lovastatin Pravastatin Rhabdomyolysis Lovastatin; p = 0.01 Pravastatin[22]

Lovastatin Simvastatin Rhabdomyolysis (Tie); p = NS (Tie)[21]

Pravastatin Simvastatin Rhabdomyolysis Pravastatin; p < 10-9 Pravastatin[21]

a Note that for cetirizine, loratadine and hypospadias, we identified two studies in the literature that differed in their conclusions. Both met the

criteria for inclusion, and both are reflected in this table and in the results.

b Bonferroni-corrected p-values <0.001 are listed as order of magnitude; those >0.2 are listed as not siginificant (NS) since the Bonferroni

correction is not valid for larger values of p.
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We have no clear explanation with regard to
the discrepancy for lovastatin versus pravastatin
and rhabdomyolysis, but we note that the p-value
for the AERS comparison is much larger (less
significant) than most others.

Using three categories, A>B, no difference and
B>A, the inter-rater agreement between the lit-
erature and data-mining results can be calculated
using Cohen’s kappa statistic.[24] Within each pair
of drugs, the assignment of which drug is A was
done on the basis of alphabetical order. For the 36
cases, we obtain kappa= 0.654, which corresponds
to a moderately high degree of concordance.

While the original focus of AERS was on ser-
ious adverse events, the database contains infor-
mation on both serious and non-serious events,
and the most frequently usedMedDRA terms are
for non-serious events. We have included both
types in this study. Of the 36 events studied, there
are 25 serious events, and considering these by
themselves yields a kappa of 0.695, slightly higher
but essentially unchanged from the value above
for all events.

Discussion

Under the conditions used in this study,
AERS-based detection of adverse event rate dif-
ferences between similar drugs were in agreement
with published studies 72% of the time. In only
two cases was there outright discordance. This
indicates at least a moderate degree of agreement
between AERS comparative results and pub-
lished studies.

Restrictive conditions for performing a com-
parison have been outlined. These include: (i) de-
duplication of the data; (ii) both drugs are used in
the same patient population; (iii) drugs are used for
the same indication; and (iv) drugs are used with a
similar spectrum of concomitant medications. As
more is learned about the use of AERS for com-
parisons of adverse event rates, it may be possible
to refine these conditions for greater accuracy, or
to relax them to include more drug pairs.

We note subjectivity involved in assessing
the five criteria for comparability that we have
outlined. We are optimistic that objective criteria
can be identified and defined. We know from
other studies that there are a number of methods
for dealing with duplicate records, some of which
have been incorporated into commercial data-
mining software packages. For example, in one
commercial package, duplicate records are iden-
tified on the basis of AERS event date, sex, age
and weight. The rule for duplicate detection is
that three of these four fields must match, and the
fourth field must not conflict. Missing data are
scored as matching another missing data value,
and not conflicting with any data value.

We expect that the other comparability criteria
could be made objective by considering the
observed and expected frequency distributions
of age, sex, indication and concomitant medica-
tions for the two drugs, for each event of interest.
It should be possible to detect when observed
counts for categories based on these variables
deviate from expected frequencies beyond a
pre-defined threshold. A separate study with

AERS count rate 
for Drug A > Drug B

AERS count rate not
significantly different

AERS count rate 
for Drug B > Drug A

Publication states rate
for Drug A > Drug B

Publication finds no
significant difference

Publication states rate
for Drug B > Drug A

9

1

1

5

9

1

1

1

8

Fig. 1. Concordance of Adverse Event Reporting System (AERS) results vs published studies for the comparison of adverse event rates for
drug pairs. ‘Drug A’ was taken to be the first drug alphabetically for each pair of drugs compared. Shaded cells indicate agreement.
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independent data would be required to validate
such a methodology.

One of the two comparison errors detected by
this study leads us to consider that it may be
appropriate to add another comparison criterion
that prevents a prescription drug from being
compared with an over-the-counter drug.

The field of drug safety inherently requires
making timely decisions on the basis of imperfect
and incomplete information. While they are not
definitive by themselves, the AERS-based com-
parisons described here might provide corrobor-
ating evidence for anecdotal information, or they
can be used to generate hypotheses for controlled
studies. They may be used as well to discourage
studies that are likely to be futile: if the AERS
data says, ‘‘A has a lower rate than B for adverse
event X,’’ our results show that the likelihood of
proving ‘‘B has a lower rate than A,’’ in a con-
trolled study, is fairly low.

Limitations of the Study

This study has a number of significant limita-
tions, among which is the possibility that some
of the studies cited here had an influence on the
reporting of adverse events through the FDA
MedWatch system. Published studies, and pub-
licity of drug safety issues in the professional and
lay press, can stimulate AERS reporting. This
phenomenon is best known for serious adverse
events that become the subject of legal action.

Published studies could also inhibit AERS re-
porting, since clinicians and the public might then
consider a reaction to be ‘well known’ and not
worth reporting. Thus, publications could result
in a change in either direction in the rate of AERS
reporting. We note that some drug pairs were
prospectively eliminated from this study because
of strong concomitant use with (and, in some
cases, co-formulation with) phenylpropanola-
mine. The adverse events of phenylpropanola-
mine were widely publicized at the time when it
was removed from the non-prescription market.

Conversely, FDA-AERS data may have in-
fluenced the authors of the published studies,
even though we eliminated any published study

where the AERS data were explicitly cited. The
median publication date for the studies was 2004,
though some were reviews that cited early work.
This time period overlaps the collection period,
2001–5, for the AERS data used here.

An additional characteristic of this study that
should be kept in mind is that we did not include
recently approved drugs. Using data from 2001–5
avoided the peri-approval period for all of the
drugs chosen, including the newest ones. Re-
cently approved drugs are often subject to an
initial inrush of adverse event reports, known as
the ‘Weber effect’.[25] The Weber effect is gene-
rally considered to encompass the first 2 years of
the life of a drug as a marketed product, though it
may extend considerably beyond that time. Thus,
a comparison of drugs that had been on the
market for substantially different periods of time
might produce biased results. The drugs in this
study had all been on the market for at least
several years, and in many cases, far longer. This
was a consequence of our choosing drugs from
the Joint Deployment Formulary. The conclu-
sions of this study do not necessarily extend to
newer drugs, and, given the literature on the
Weber effect, we would caution against compar-
ing drugs that had been on the market for sub-
stantially different lengths of time, particularly
where one or both of the drugs has been on the
market for less than 2 or 3 years.

The criteria for whether or not drugs were
considered to be ‘different’ in this study were
statistical ones, not clinical ones. In any study
that statistically compares drugs, including this
one, it is important to consider whether any de-
tected difference is large enough to be clinically
meaningful, not just statistically detectable.

We note that our statistical criteria for de-
tecting differences using AERS data mining were
based on the Bonferroni correction, while the
criteria used in the peer-reviewed publications
varied from paper to paper. Multiplicity correc-
tions are rarely used in published safety analyses
for reasons of conservatism. Thus, even if AERS
contained identical data to that found in one of
the papers, differences in statistical tests might
lead us to different conclusions regarding com-
parisons of drug-event associations.
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We also note that this study considered both
serious and non-serious adverse events. While the
initial purpose of the AERS database was for the
identification of serious adverse events, data on
non-serious adverse events are collected as well.
In fact, the most frequently occurring terms in the
database, such as ‘nausea’, ‘headache’, etc.,
relate to these. Rules for the collection of AERS
data call for curtailment in the collection of non-
serious adverse event reports under certain con-
ditions. But, in practice, these events continue to
be reported incidentally to both related and un-
related serious adverse events, resulting in on-
going increases in total report counts for these
events.

One of the limitations of the AERS database is
the lack of complete and accurate information
regarding the indication for which drugs are
being prescribed. One must draw inferences from
the data on concomitant medications and re-
ported reactions, in order to determine that one is
not attempting to compare drugs across different
indications. There is also a significant amount of
missing age and sex information (7–25%), so it is
difficult to establish that the populations being
treated are comparable. One possible way to im-
prove these situations is through the mining of
electronic health record databases for adverse
event rate information.

Conclusion

This pilot study encourages further research
into the possibility of using data mining of spon-
taneous reports as a method of comparing rates
of adverse events, at least under certain stringent
conditions. While not hypothesis proving, such
comparisons might be useful in the preliminary
steps of a safety investigation. For example, they
might be used for generating hypotheses for
testing with additional data sources, particularly
electronic health record systems. Electronic
health record data permit the use of propensity
methods and other statistical techniques,
which can correct for some of the confounding
factors that were used as exclusion criteria in this
study.
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