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To compare Hospital Episode Statistics for ‘drug-related’ admissions with spontane-
ously reported adverse drug reactions (ADRs) using UK Yellow Card data for the
period 1996-2000.

Methods

This was a descriptive study for which we matched the relevant datasets in respect
of time, place, evidence of hospitalization and disease terminology. The principal
outcome was the ratio of ADRs leading to hospitalization which had been reported
spontaneously during the whole study period.

Results
Twenty types of ADR were included and between them there was a wide spread of
overall ratios (range 0—130%). The general tendency was for under-reporting on
Yellow Cards but for ADRs with a fatal outcome this appeared to be less (range 7—
168%).

Conclusions
This study provides some broad indications of the degree of under-reporting of ADRs
that occurs despite a clinical diagnosis of a serious ADR being made and recorded.

Introduction

A recent study of Hospital Episode Statistics (HES) data
for England coded as being ‘drug-induced’ [1] indicated
that HES data grossly underestimate the burden of these
disorders as a cause of hospital admission. There were
likely to be multiple underlying reasons including
under-recognition, under-recording and limitations of
the coding system. Approximately 40 000 patients per
year were identified from HES data as having a ‘drug-
induced’ admission during the late 1990s.

© 2005 Blackwell Publishing Ltd

HES data for the relevant codes share some character-
istics of spontaneous adverse drug reaction (ADR) report-
ing data in that they are dependent on a clinical diagnosis
of an adverse reaction being made and recorded. In the
UK, the Yellow Card Scheme [2] requests reports of
serious and non-serious ADRs for new drugs and serious
reactions only for established drugs. In total, about 20 000
reports are received per annum [2]. It is well-recognized
that there is substantial under-reporting in all spontaneous
ADR reporting schemes [3-9].
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Despite their limitations, HES data are more system-
atic and are likely to be more complete than Yellow Card
data for ADRs leading to hospitalization.

The objective of this study was to compare HES data
for ‘drug-induced’ disorders with spontaneous ADR data
for the same reactions during the period 1996-2000.

Methods

This is a descriptive comparative study. For HES data
we used Table 2 of the published paper by Waller ef al.
[1] giving, for each year, the numbers of patients admit-
ted and numbers of fatal outcomes for all International
Classification of Diseases (ICD) codes explicitly indi-
cating that the event was drug induced.

Patients identified from Yellow Card data from the
UK spontaneous ADR reporting system coded using
the Medical Dictionary for Regulatory Activities
(MedDRA) [10] were identified for the relevant HES
discharge diagnoses coded using the International Clas-
sification of Diseases volume 10 (ICD-10) (see below).
To account for the fact that not all reported ADRs nec-
essarily result in hospitalization, we included only cases
where hospitalization or prolongation of hospitalization
was indicated in a tick box or the text on the Yellow
Card. In order to match time periods, the date of the
event was used wherever it was available. Where it was
not available, the date of receipt of the report was used.
HES data relate to financial years [1] and the same time
periods were therefore used for Yellow Cards. Although
it is possible that a suspected ADR may be reported by
both the referring and admitting physicians, such dupli-
cates are routinely merged during a duplicate control
programme. Potential duplicate Yellow Cards are iden-
tified by matching suspect drugs, patient identification
details and reporter details. Duplicates had also been
removed from HES data, as described previously [1].
The Yellow Card data include the whole UK, which is
a wider population than HES data (which are from
England only). We therefore applied a correction factor
representing the proportion of the UK population which
resides in England widely used by the Office of National
Statistics from 2001 census data (i.e. 0.84 [11]). All
ratios are expressed as percentages. Detailed statistical
analyses were not carried out as we considered these
data to be primarily descriptive.

ICD-10 codes were matched to the MedDRA dictio-
nary [10] used for coding of Yellow Cards according the
following principles. The most appropriate level was
generally considered to be at high-level term (HLT).
However, if the ICD-10 code was synonymous with a
preferred term (PT) in MedDRA and there were no other
PTs considered likely to be used for that diagnosis, then
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that PT was used. Conglomeration of more than one PT
within an HLT was also allowed if some PTs within an
HLT were clearly inappropriate. Some ‘drug-induced’
disorders implied a range of disorders across more than
one HLT (e.g. nephropathies) or high-level group terms
(e.g. drug-induced liver disorders), and this was also
allowed. In the previous study [1], only ICD codes
which exclusively imply a drug cause were included.
Thus, as there is no specific ICD-10 code referring to
‘drug-induced’ gastrointestinal bleeding we were not
able to include this ADR in the study, despite its impor-
tance. The following ‘drug-induced’ codes could not
sensibly be matched and were excluded: F11 Mental
disorders due to opioids, F13 Mental disorders due to
sedatives/hypnotics, F19 Mental disorders due to multi-
ple psychoactive drugs, T88.7 Unspecified adverse drug
effect. A detailed matching of codes between ICD-10
and MedDRA is available from the authors.

Results

Table 1 shows the comparison of numbers of Yellow
Cards with evidence of hospitalization and numbers of
cases appearing in the HES data for the period 1996—
2000. This table has been ordered by the overall (i.e.
average per year) ratios with the highest at the top. The
overall range of ratios was from 0 to 130% and for all
but one ADR type (ototoxic hearing loss) was less than
100%, indicating that these ADRs are more likely to be
recorded in the HES database than in the Yellow Card
database. Table 2 provides the numbers of cases in
Table 1 which resulted in fatalities (similarly ordered).
Types of ADR appearing in Table 1 for which no fatal
cases were reported are excluded here. The overall range
of ratios was from 7 to 168% and all but one fatal ADR
type (drug-induced haemolytic anaemia) was less than
100%. For some ADR types there were large variations
in ratios between years but these are generally based on
small numbers and no clear time trends were apparent.

Discussion

As expected, there was a general tendency for fewer
Yellow Card reports than records of drug-induced hos-
pital admission but this was less pronounced for fatal
outcomes. Only for ototoxic hearing loss and fatal
haemolytic anaemia did the numbers of Yellow Cards
exceed the number of admissions recorded as ‘drug-
induced’ and there were very small numbers of such
cases in both databases. The considerable range of over-
all ratios between terms was unexpected. For example,
for liver disease the ratio was 58%, whereas for aplastic
anaemia it was only 8%. Even more striking was the
variation within the same system organ class for
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extrapyramidal ADRs, chorea and tics (56%) compared
with Parkinsonism (5%). The reasons for such variations
are unclear. In neither dataset did there appear to be
important time trends over the 5-year study period.
There were some large variations in ratios within codes
across the years, but only for those ADRs associated
with very small numbers of cases.

The intention of this study was essentially exploratory
rather than to provide precise estimates and there are
several important limitations. It was not possible to
cover the whole clinical spectrum of ADRs or, therefore,
to provide an overall estimate of under-reporting on
Yellow Cards relative to HES data. Despite the public
health impact of some important ADRs (e.g. ‘drug-
induced’ gastrointestinal bleeding), it was not possible
to study these because of the limitations of the coding
system used for HES data. There are well-recognized
limitations to both the datasets used [1, 3] and our
matching of them in terms of time, place and codes was
inevitably imperfect. The likely most important specific
limitation of the comparison made relates to the use of
tick boxes on the Yellow Card to indicate hospitaliza-
tion. This tick box does not allow differentiation
between hospital admission and prolongation of hospi-
talization as it is selected to indicate both circumstances.
In addition, to the (unknown) extent that these tick boxes
are underused, the degree of under-reporting on Yellow
Cards will have been overestimated. We would expect
that most of the individual hospitalized cases reported
on Yellow Cards from England would be present in the
HES data but, because of data confidentiality restric-
tions, specific Yellow Card data could not be linked to
specific HES admission data at the patient level. Fur-
thermore, part of the observed differences between the
databases may relate to differing thresholds of suspicion
required to consider a case as ‘drug-induced’ in HES
data compared with Yellow Card data for which only a
suspected association is sufficient.

Further analyses and studies could compare reporting
rates according to source of Yellow Card reports (e.g.
hospital and non-hospital) and comparisons of HES data
with analogous information from other countries would
be of interest.

In conclusion, this study provides some broad indi-
cations of the degree of under-reporting of ADRs that
occurs in the UK despite a clinical diagnosis of a seri-
ous ADR being made and recorded. There appear to
be large variations in the degree of such under-report-
ing between ADR type or for the same ADR type over
the study time period. The reasons for this may in part
relate to methodological issues but there seems to be
some dependence on the nature of the ADR. Our study
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highlights the importance of physicians including
‘drug-induced’ causation in the differential diagnosis
list for many diseases. Spontaneous ADR reporting
schemes should emphasize this point in their promo-
tional activities.
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