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Evaluation of Hospital Information Systems from Viewpoint of
Patients

Daisuke Koide” Motohiro Asonuma™ Sumito Igawa” Keiko Naitou” Yosimasa Umesato™
Seigo Nakamura” Shigekoto Kaihara”

Clinica! Bioinformatics Research Unit, Graduate School of Medicine, The University of Tokyo"
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Preventive Medical Center, Takagi Hospital®
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Department of Hospital Information System / General Surgery, ST. Lukes International Hospital®
Vice President, International University of Health and Welfare”

Abstract; The medical care has become the most important field of the IT strategy in Japan. Then many hospitals
use Hospital Information Systems {HIS). But there are few studies about the effect of HIS, much less about the
impact on patients. Therefore we studied about the impact of HIS on the satisfaction of patients,

This survey was conducted at two hospitals. One is about 500 beds at the stage of order entry system {QES). The
interview survey was conducted on December 19 and 20, 2003, The other is about 300 beds at the stage of one-year
operation of electronic medical record (EMR). The self-registering questionnaire was used from March 13 through
31, 2004.

The number of patients are 133 (male 38%) at the OES hospital, and 364 (male 49%) at the EMR hospital.
Despite of the differences of methods and conditions, the time shortening such as waiting time was measured.
Also 88 patients (66%) at the OES hospital and 253 patients (70%) at the EMR hospital said doctors showed and
explained medical records. But one third of patients were concerned about the sharing of information. On the
other hand, more than half of patients thought it could contribute to cooperation between hospitals and clinics.
Since only half of the patients thought safety could be improved by IT, that will be the next issue.

Keywords: hospital information system, questionnaire, patient, electronic medical record
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Software system development to facilitate electronic pharmaceutical

safety reporting from clinical institutions

Akihiro Kawamoto" Makiko Matsuoka™ Daisuke Koike” Mihoko Okada" Daisuke Koide®
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Community Medical Network Center, Otagawa Hospital”
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Abstract: A software system to facilitate creation, transfer, and accumulation of pharmaceutical safety reports is
presented. The system has been developed based on [CH standards, including the data elements guideline and
the electronic specification. A standard personal computer with a web browser is the minimum requirement, and
the system may be introduced easily into small-sized clinical institutions. The system will help promote electronic

safety reporting from clinical institutions.

Keywords: pharmaceutical safety reporting, SGML DTD, ICH guidelines
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Comparison of data mining methodologies using Japanese
spontaneous reports’

Kiyoshi Kubota MD, PhD'*, Daisuke Koide PhD? and Toshiki Hirai MSc?
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SUMMARY

Purpose Five data mining methodologies for detecting a possible signal from spontaneous reports on adverse drug reac-
tions (ADRs) were compared.

Methods The five methodologiss, the Bayesian method using the Gamma Poissson Shrinker (GPS), the method employed
in the UK Medicines Control Agency (MCA), the Bayesian Confidence Propagation Neural Network (BCPNN), the method
using the 95% confidence interval (CT) for the reporting odds ratio (RORCI) and that using the 95% CI of the proporiional
reporting ratio {PRRCI) were compared using Japanese data obtained between (998 and 2000.

Results  There were all inall 38 731 drug—- ADR combinations, The count of drug—ADR pairs was equal to 1 or 2 for 31 230
combinations and none of them were identified as a possible signal with the MCA or BCPNN. Similarly. the GPS detected a
possible signal in none of the combinations where the count was equal to | but in 7.5% of the combinations where the count
was equal to 2, The RORCI and PRRCI detected a possible signal in more than half of the combinations where the count was
equal to | or 2. When the pairwise agreement on whether or not a drug— ADR combination satisfied the criteria for a possible
signal was assessed for the 38 731 combinations, the concordance measure kappa was greater than 0.9 between the MCA und
BCPNN and between the RORCI and PRRCI. Kappa was around 0.6 between the GPS und MCA and between the GPS and
BCPNN. Otherwise, kappa was smaller than 0.2.

Conclusions  The drug—ADR combinations detected as a possible signal vary between different methodologies. Copyright
-0) 2004 John Wiley & Sons, Ltd.

KEY WORDS — pharmacovigilance; data mining; spontaneous reports; adverse reaction; adverse event

INTRODUCTION

According to the WHO, the drug safety signal is
defined as ‘reported information on a possible causal
relation between an adverse event and a drug, the rela-
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tion being previously unknown or incompletely docu-
mented’.” To detect a possible safety signal from
spontaneous reports on suspected adverse drug reac-
tions (ADRs), the method of data mining has been
employed since the late 1990s allhou"h the original
idea was prcscmcd much earlier.” Inlcrestm;;,ly, sev-
eral data mining methods have been developed almost
simullancous!y but independently of one another in
some of the major national centres and WHO Uppsala
Monitoring Centre (UMC).

The data mining methodology to find possible
signals from sponlancous reporls has aided the
evaluation of case serics inside the national centre or
WHO UMC where ADR reports arc collected and
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assessed. However, the application of methods to find
possible signals from ADR reports seems to be
expanding. For instance, a large international drug
company may use the method to detect a possible
signal from its own large database for ADR reports. A
greater understanding of how ADR’s are detected is
also important for smaller pharmaceutical companies,
because increasingly the proportional reporting ratio
(PRR) and other measures used as the signalling
criteria in some data mining methodologies are
regarded as a requisite component of the safety
information provided by the national centre or WHO
UMC. The method may also be useful for scientists
who may use the method to detect a signal from their
own databases® or who address the safety problems by
the epidemiological methods.*

None of the proposed methodologies is likely to
prove ideal. Therefore, a comparison of the pattern of
possible signals found by different signalling meth-
odologies would be useful. In this study, we compare
the following five methodologies; (i) the Gamma
Poissson Shrinker (GPS) prc»gram;5 -8 (ii) the method
employed by the UK Medicines Control Agency
(MCA) using the PRR and chi-squared (also abbre-
viated as ‘MCA’ in this study)‘,9 (iii) the Bayesian
Confidence Propagation Neural Network (BCPNN) in
the WHO UMC;'"™!! (iv) the method using the 95%
confidence interval (CI) for the reporting odds ratio
(ROR) in the Netherlands Pharmacovigilance Founda-
tion Lareb'?~'* (designated as ‘RORCI in this article);
and {v) the method using the 95%CI of PRR
(designated as ‘PRRCI’)."* It may be noted that the
GPS is the prototype of the multi-item GPS (MGPS)
currently used in the US Food and Drug Administration
(FDA) and both the GPS and MGPS are sometimes
mentioned as the ‘Empirical Bayes Screening’.>!

The basic idea behind all of the five data mining
methodologies examined in this study is similar. In the
GPS the baseline (independence) frequencies or
expected counts_of reports for the specific drug—

ADR combination are estimated by assuming that
these two variables are independent. The expected
count is compared with the observed count of reports
on a particular drug—ADR combination where the
observed count is assumed to be a draw from a Poisson
distribution.® In the BCPNN, the overall probability
(prior probability) that a specific ADR is expected to be
on a report is compared with the conditional prob-
ability {posterior probability) of that particular ADR
being present given the information that a sPcciﬁc drug
is actually listed on it.'®!! Recently, Gould ® described
the BCPNN and GPS in common terms as two
Bayesian methods and showed that the information

Copyright € 2004 John Wiley & Sons, Ltd.
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component (IC) used in the BCPNN can be expressed
as the logarithm to the base 2 of the ratio of the
observed to expected counts of reports. The same logic
also applies to the PRR used in the signalling criteria
for the MCA and PRRCI and the ROR used in the
RORCI where the expected ratio and odds, respec-
tively, for a specific ADR is estimated using 2ll of the
available information {excluding that for the drug
under investigation) and then compared with the
observed ratio and odds for the drug of interest.>12-14

Despite these similarities, the combinations illumi-
nated as a possible signal in one method may differ
from those by another method. In 2002, van Puijen-
broek et al.'* published an article where their method
(RORCD) is compared with the BCPNN and several
other methods. However, the GPS, one of the major
methods developed by the U.S. EDA.>-% is not
evaluated in the article. Similarly, the MCA, another
major method is also not included in the comparison,
although the relevant method using the 95%CI for the
PRRCI was evaluated."

In this study, possible signals detected by the five
data mining methods including the BCPNN, GPS and
MCA are evaluated. To evaluate the pairwise agree-
ment between methods, we used the concordance
measure kappa.” Japanese ADR data which are
available on the Worldwide Web and can be accessed
by researchers outside the national centre were used as
an example.

METHODS

Japanese ADR reports used in this article were kindly
provided by the Safety Division, Ministry of Health,
Labour and Welfare (MHLW) in December 2001. They
are essentially the same as those open to the public on
the Web site (http://www.pharmasys.gr.jp/) at that time
and give the list for the counts of reports on various
drug—-ADR combinations sent to the Japanese sponta-
neous reporting system (SRS) in each year between
1998 and 2000. In the list, ADR terms are given as a pre-
ferred term (PT) of the Medical Dictionary for Regula-
tory Affairs (MedDRA) Version 4.0. For a few selected
cases, the detailed information such as age, gender and
clinical course is available on the Web. However, for the
majority of cases, the information is available only on
the drug name, ADR, counts of drug~ADR pairs and
year of the report. In the available data, one primary sus-
pected drug is assigned to each ADR. If one report
includes two ADRs that occurred in cone patient, they
are shown as two separate drug—ADR pairs in the list.
There is no way of identifying which two drug—ADR
pairs are reported for one patient from the available data.
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COMPARISON OF DATA MINING METHODOLOGIES

The data include a total count of 109207 drug—ADR
pairs on one of 38731 drug-ADR combinations of
1461 drugs and 1668 PTs (ADRs}. The average count
of drug—ADR pairs per one drug—ADR combination
is 2.8.

Five data mining methods, the GPS, MCA, BCPNN,
RORCI and PRRCI were compared with onge another.
The FDA previously used the GPS that was the method
to analyse large sparse two-dimensional tables, The
FDA, however, currently uses the MGPS which has
been developed by extending the GPS to compute
signal scores for pairs and higher-order combinations
of drugs and ADRs (e.g. triplets such as two drugs plus
an ADR or a quadruplet such as a drug plus three
ADRs).”® We have chosen to use the GPS program in
this study because of several reasons, First, the GPS
program is available in the public domain (ftp://
fip.research.att.com/dist/gps/faccessed 2004 January).
In addition, some of the other methods such as the
BCPNN and MCA do not, at lcast in the current form,
handle the higher-order drug—ADR combinations,
When the data of drug—event pairs are analysed by
MGPS the resulls are similar to, though not exactly the
same as, those analysed by GPS (DuMouchel, personal
communication). In GPS the baseline (independence)
frequencies are calculated assuming that the drug-
cvenl combinations are independent whereas the
method in MGPS focuses on Lhe lotal number of
reports, not the total number of combinations
{DuMouchel, personal communication). The MGPS
cannot be applied to the data used in this study since
there is no means of knowing which two drug—ADR
pairs are reported for one patient. When the GPS was
used, the data were classified into three strata divided
according to the year of report (i.e. one of 1998, 1999
and 2000} and the five parameter values characterising
the model were cstimated by using GPS.exe. We used
the 3-parameter model rather than the 3-parameler
model both of which are available in GPS.exe because
the use of the former model is rccommended except
when this model did not converge in a document
attached to GPS.exe. Using GPS.exe, we calculated the
baseline lrequencies or expected counts of pairs for
cach of the drug—ADR combinations (E), relative
report ratio (RR) defined as RR = N/E where N is the
count of observed drug-ADR pairs, and EBGM which
may be interpreted as the value ‘shrunk’ (rom RR.
Using the estimates ol %, 23, fi;, B2 and P in the 5-
parameter model, the valucs of EB0S (signal score), i.¢.
the lower l-sided 95% confidence limit of EBGM,’
which was introduced for the first time by DuMouchel
and Pregibon® were calculated for each drug-ADR
combination. The criterion EB05 > 2 was used to
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detect a possible signal. The stratification was used
only for the GPS but not for other methods. This is
because the user of the GPS program is always
requested Lo specify the strata to run the program
while the specification of the strata is not, at least
explicitly, requested when other methods are used.

The values for the IC and its variance used in the
BCPNN in thc WHO UMC were calculated according
to Orre et al.'' The criterion IC-28D >0 was used to
detect a possible signal. The calculation for [C should
ideally use the nurmber or reports as the denominator,
i.e. ‘C’ defined as ‘the total number of reports in the
database’ in the article by Bate er al.,'’ rather than the
total count of drug— ADR pairs. Howcver, we used the
latter because 1he total number of reports was not
available in this study.

The method of the MCA uses the criteria consisting
of (i) PRR > 2, (i1} a > 3 (a is the count of pau‘s of the
drug—~-ADR combmauon Figure 1) and (iii) y >4to
delecl a possible signal.’

The method of the RORCI employed in the
Netherlands Pharmacovigilance Foundation Lareb
uses the criterion of ROR-1.96SE > 1."*~"* In addi-
tion, the method of PRRCI using the criterion of PRR-
1 96SE> 1 shown in the article by van Puijenbrock
et al.** is also evaluated in this study.

For many drug—ADR combinations, the count of
reported drug- ADR pairs is small. For example, of the
38731 drug—ADR combinations obtained in the
Japanese SRS between 1998 and 2000, the count of
pairs of the drug- ADR combination (*a’ in Figure 1) is
equal to 1 for 25 106 (65%) combinations and 2 for
6214 (16%) combinations. It is generally agreed that
more thdn a single report is required to generate a
signal.' [nthe mcthodoflhc MCA, the criterion ‘a’ > 3
is included explicitly as onc of the signalling criteria to
delect a possible signal.” To dddrcss the problems
associaled with the small counts of drug—ADR pairs,
the fraction of drug— ADR combinations satisfying the
signalling criterion is estimated by dividing the data
into subgroups where ‘a’ (Figure ) isequalto 1,2, 3,4,

Corbirations with Tombinations withous

the suspected ADR ths suspretaed ADR

Combinations with a E

cha suspected drug

Zenkinations without =

[

the suspecteddrug

Figure 1. Two-by-two table for the combination of drug and
adverse drug reaction (ADR)
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