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Abstract

In order to (1) present the structure of Taiwan’s National Health Insurance (NHI) research databases, along with the com-
parison with automated databases in other countries, (2) estimate the strengths and weaknesses of the NHI research databases, 
and (3) systematically review pharmacoepidemiology studies using the NHI research databases, we compared the characteristics 
of existing automated databases to reveal the strengths and weaknesses of the NHI research databases.  In addition, the Medline 
was used as a tool to search pharmacoepidemiology studies using Taiwan’s NHI research databases since 1997.  The automated 
NHI research databases are very comparable with large research databases of other countries (US, Canada and UK).  As a result, 
they serve as major resources for up to 11 pharmacoepidemiology studies published since 2002.  However, these studies usually 
focused on the analysis of drug utilization pattern and drug utilization volume.  As a result, there is still a huge lack of identifi-
cation of potential drug safety issues using the NHI research databases.  The construction of NHI research databases absolutely 
provides abundant research resources for scholars not only in medical fields but also in public health-related disciplines.  Many 
studies using the NHI research databases have been published in international journals.  Yet, researchers in Taiwan could make 
even greater progress toward thorough pharmacoepidemiology studies using the NHI research databases.
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Introduction

Pharmacoepidemiology is the study of the use and 
the effects of drugs in large numbers of people.  The 
term- “pharmacoepidemiology”- obviously contains two 
components: “pharmaco” and “epidemiology”(1).  The 
main scope of pharmacoepidemiology is to explore the 
therapeutic effects, indications, and adverse drug reac-
tions (ADR) using the techniques of epidemiology.  The 
origin of pharmacoepidemiology, however, was due to the 
limitations of clinical trials.  The current approval process 
of new drugs in most countries generally includes preclin-
ical testings of pharmacology and toxicology on animals 
followed by three clinical phases on human subjects to 
evaluate drug safety and efficacy.  Unfortunately, these 
clinical trials usually conduct on a small number of 
healthy volunteers or patients with restricted inclusion 
criteria and over a relative short period of time.  Although 
drug efficacy could be demonstrated in one clinical trial 
with a standardized 500 to 3,000 patients exposed to a 
drug, more patients need to be included in the clinical trial 
in order to detect less common adverse drug reactions.  
For example, a study including 3,000 patients would 
allow one to be 95% certain of detecting any adverse 

drug reaction that occur in at least one exposed patient 
out of 1000(2).  Premarketing clinical trials also tend to 
provide insufficient information on the drug’s efficacy and 
safety due to their artificial selection of patients.  These 
trials frequently seek subjects who are as homogeneous 
as possible to reduce unexplained variability.  For ethical 
reasons, subgroups such as the elderly, children, preg-
nant women, or patients with other diseases are excluded.  
In addition to limited subjects, restricted study periods 
restrain the application of premarketing clinical trials into 
the real-world practice(3,4). 

The restricted application of clinical trials has trig-
gered the adoption of pharmacoepidemiology studies 
and pointed out the potential contribution of this disci-
pline.  Firstly, pharmacoepidemiology studies could 
supplement the information available from premarketing 
studies, such as in patients not studied prior to market-
ing or in patients with concomitant diseases and medica-
tions.  Secondly, pharmacoepidemiology studies provide 
new discoveries of previously undetected beneficial and 
adverse drug effects.  Therefore, using pharmacoepide-
miology studies in post-marketing pharmacovigilance 
to detect drug safety signals, which shall supports more 
regulation decisions of medicines, has been increasingly 
recognized(5-7).  Other applications of pharmacoepidemi-
ology studies have also been emphasized, which include * �Author for correspondence.  Tel: +886-2-28267175;  
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evaluating the safety of vaccines or medical devices and 
the impact of drugs on patients’ quality of life(8-13).  

Even though highly recognized as an essential 
multi-discipline f ield for today’s health care system, 
pharmacoepidemiology studies used to be relatively 
expensive and diff icult to perform in post-marketing 
surveillance stage.  They need an even larger population 
than that required by the pre-marketing clinical studies 
to apply to real-world practice, which makes them highly 
resources-oriented.  Yet, these studies often need to 
collect information as soon as possible to address acute 
and serious regulatory, industrial, and public health 
issues.  Besides adequate research subjects and detailed 
information, a sufficient observational period of time 
is needed to confirm the association and/or causality 
between a research drug and its potential drug effects.  
As a result, the initial development of pharmacoepidemi-
ology studies encountered various barriers.

Facing the emerging importance and the difficul-
ties in conducting pharmacoepidemiology studies, the 
development and use of automated databases have expe-
rienced considerable growth over the past two decades.  
Large electronic databases constructed by regulatory 
organizations or research institutes could often meet 
the need for post-marketing surveillance studies, such 
as prescription-event monitoring (PEM) system in the 
UK, pharmacy-based surveillance databases in the US, 
or pharmacovigilance database in Taiwan.  Claims data 
from a person’s use of the health care system, such as 
health maintenance organization (HMO) and Medicaid 
database in the US are other data sources.  General prac-
tice research database (GPRD) of UK or Ontario and 
Saskatchewan province databases of Canada, although 
originally designed for administrative purposes, could 
also provide abundant information and large samples for 
pharmacoepidemiology studies(14).  These computerized 
databases have several valuable advantages in conduct-
ing pharmacoepidemiology studies.  Among all potential 
advantages, the capacity of providing adequate sample 
size is uniquely essential.  In addition, the variability of 
participants recorded in these databases could reflect the 
real-world use of medications, especially for the subsets 
of the population usually omitted in the pre-marketing 
clinical t r ials.  Therefore, these databases could be 
population-based.  There is also no opportunity for recall 
bias since the automated databases do not rely on patient 
recall or interviewers to obtain their data.

Taiwan’s National Health Insurance (NHI) research 
databases, therefore, pose the opportunities to conduct 
pharmacoepidemiology studies as compared with auto-
mated databases in other countries(15-18).  Although 
researches using NHI research databases were abun-
dant(19), they seldom focused on pharmacoepidemiology 
issues so far.  As a result, the objectives of our article 
were to explore the potential applications of Taiwan’s 
NHI research databases for pharmacoepidemiology stud-
ies, to present the structure of the NHI research data-

bases, to compare it with automated databases in other 
countries, to analyze the strengths and weaknesses of 
the NHI research databases, and finally to systematically 
review pharmacoepidemiology studies using the NHI 
research databases.  Our ultimate goal of this article is to 
promote the applications of NHI research databases for 
future studies in pharmacoepidemiology.

National Health Insurance  
RESEARCH Databases in Taiwan

The NHI program in Taiwan, with approximately 
23 millions insured, covers over 99% of Taiwan’s popu-
lation.  Therefore, this mandatory health insurance 
program could reach to all geographic regions in Taiwan, 
even to the distant regions or the off-shore islands such 
as the Pescadores and Kinmen.  The enrollees of this 
program are predominantly employer-based but also 
include disadvantaged individuals, such as people with 
low income or disability.

To respond rapidly and effectively to current and 
emerging health issues, the Bureau of National Health 
Insurance (BNHI) cooperates with the National Health 
Research Institute (NHRI) to establish NHI research 
databases.

Firstly, registration datasets and claim datasets are 
maintained in the NHRI as following components (Table 1):  

I. Registry for Beneficiaries 

Registry for beneficiaries (ID) allows follow-up 
and identification of insured subscribers.  Data elements 
include date of birth, gender, and unit/type of enroll-
ment.  A unique identification code is assigned to each 
insured and retained even if a member dis-enrolls or 
later re-enrolls.  Precautions are taken to safeguard the 
confidentiality of individually identifiable information.

II. Registry for Contracted Medical Facilities and Medical 
Personnel 

Registry for contracted medical facilities (HOSB) 
and registry for medical personnel (PER) are two sepa-
rate files containing data on the NHI’s practicing health 
care facilities and professionals.  The type (academic 
medical center, metropolitan hospital, community hospi-
tal, or primary care clinic) and location of the health care 
facilities as well as the demographic information of the 
health care professionals are specified.  A unique identi-
fication code is assigned to each institution and profes-
sional.  Precautions are taken to protect the identities of 
healthcare professionals.

III. Outpatient Visits

There are two subsets of databases providing the 
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information of outpatient visits, which are the Ambula-
tory care expenditures by visits (CD) and the Details of 
ambulatory care orders (OO).  The outpatient visit data-
base is an encounter form-based data set with date of 
each visit, ICD-9-CM diagnosis codes, type of providers, 
health professionals, and service costs.  Outpatient visit 
database is a key source for comorbidity measurement.

IV. Inpatient Visit

There are also two subsets of databases providing 
the information of outpatient visits, which are the Inpa-
tient expenditures by admission (DD) and the Details of 
inpatient care orders (DO).  The inpatient visit database 
is also an encounter form-based data set with date of 
each admission, ICD-9-CM diagnosis codes, proce-
dure codes, type of providers, health professionals, and 
service costs. 

V. Pharmacy Database

The pharmacy databases (GD and GO) include all 
relevant information of prescription drugs dispensed by 
contracted pharmacies in NHI in Taiwan.  Pharmacy 
identifier, prescribing date, dosage, prescription duration 

in days, prescribing physician, dispensing pharmacist 
and cost of prescription drugs are all included in the 
pharmacy database.

In addition to the administrative-oriented registra-
tion datasets and claim datasets, the NHRI also provides 
research-oriented databases, including sampling data-
bases, longitudinal cohort databases, and databases for 
specific topics.  The sampling databases are representa-
tive databases from the entire database using systematic 
sampling method, with 5% of inpatient visits and 0.2% 
of outpatient visits to the entire database, respectively. 
The longitudinal cohort databases are used for research-
es when long-term follow-up is needed.  For example, 
researches investigating the clinical outcomes of chronic 
diseases (e.g. diabetes mellitus) will need longitudinal 
cohort databases to meet their objectives.  Currently, 
the NHRI provides a 9-year (1996-2004) longitudinal 
cohort database including a total of 200,000 beneficiaries 
randomly selected in 1996.  Except for sampling data-
bases and longitudinal cohort databases, databases for 
specific topics are also created to fulfill research needs 
of significant health issues.  Twelve databases for specif-
ic topics, including diabetes, cancer, psychology, case 
payment, and others, are currently available.

Table 1. Data elements included in the National Health Insurance research database

Database Content Comment
Registry for benefi-
ciaries

Members’ identifiers, date of birth, gender, unit of enrollment, type of 
enrollment and enrollment date/status, geographic location

Allows follow-up and identification 
of insured subscribers.  

Registry for con-
tracted medical 
facilities and medical 
personnel

Medical facilities
Medical facilities’ identifiers, owner of medical facility, type of contract, 
date of contract, level of medical facility (academic medical center, met-
ropolitan hospital, local community hospital, primary clinic), geographic 
location
Medical personnel
Medical personnel’ identifier, date of birth, gender, work facility, work 
status, date of licensing, category of medical personnel

Allows identifying the source of 
treatment (ex. identifying treating 
physician) to provide further evalua-
tion on quality of care. 

Outpatient visit Encounter form-based data set with date, time of visit; patient demograph-
ics (identifier, gender, date of birth); medical facility visited, department 
visited, prescribing physician, dispensing pharmacist; 3 ICD-9-CM codes, 
case type, primary procedure (ex. drug or diagnostic procedure), other pro-
cedures, type of copayment, billed and paid amounts

Important resources for disease 
prevalence and comorbidity mea-
surement.

Inpatient visit Encounter form-based data set with date of hospitalization, end date of 
hospitalization, 1 primary ICD-9-CM code, 4 secondary 3 ICD-9-CM 
codes, 1 primary operational code, 4 secondary operational codes, primary 
treating physician, type of copayment, billed and paid amounts

Major source of medical outcomes. 
Most diagnoses are highly accurate 
which can also serve as case-mix 
adjustment.

Service costs Service costs for each patient encounter and service Costs for every aspect of services 
can be calculated.

Pharmacy database Pharmacy identifier, prescribing date, dosage, prescription duration in 
days, prescribing physician, dispensing pharmacist and cost of prescription 
drugs

Details for prescription drugs use 
dispensing in contracted pharmacies.
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The Strengths and Weaknesses of the 
NHI Research Databases in Taiwan

I. Strengths

The NHI research databases have several important 
advantages:

1. Large sample size: The NHI covers over 99% of 
Taiwan’s 23-million population and the NHI databases 
are very representative of the general population.  There-
fore, the databases could be used to calculate population-
based rate, such as prevalence or incidence of specific 
disease among the whole population.

2. Relatively inexpensive: Given the existing admin-
istrative databases and the available sample size, studies 
using the NHI research databases do not incur consider-
able cost for data collection, other than for those popula-
tions whose supplement information should be obtained 
from medical charts or interviews. 

3. Abundant information on medical service utili-
zation: The NHI research databases use a population-
based data collection process.  A variety of outpatient 
and inpatient medical records are included in the NHI 
research databases.  Therefore, subgroup populations 
usually excluded in other clinical trials, such as the 
elderly, children, and pregnant women are all covered in 
the NHI research databases.

4. Capturing detailed prescription drug use: The 
records for each reimbursed outpatient or inpatient 
prescription are maintained in the NHI research databases.  
With each claim specifying drug name, date of prescrip-
tion issued, dosage of medication dispensed, prescription 
duration in days, and actual quantity dispensed, specific 
treatment can be identified using the drug files to meet the 
need of pharmacoepidemiology studies.  However, it is 
of significant concern that the majority of primary clinics 
in the NHI system are allowed to use fixed daily cost for 
prescription drugs. Claims data of primary clinics do not 
include details of prescription drugs use under this unique 
payment system only for primary clinics as those from 
other medical settings.

5. Performing database linkages within the NHI 
research databases: Registry for these linkages between 
separate databases could make the NHI research data-
bases an important data source for identifying patients 
with a disease and for measuring and adjusting for levels 
of comorbidity.

6. Performing database linkages with other data-
bases: Other databases can be linked to the NHI research 
databases to enhance their utility.  For example, the NHI 
research databases can be linked to mortality data upon 
special request.  Although precautions need to be taken 
regarding the validity of diagnoses of causes of death, 
the linkage of the NHI research databases to mortal-
ity data could meet the need for studies of fatal adverse 
events and other outcome assessments (e.g. mortality 
rate(17)).  In addition, linkage of the NHI research data-

bases to the National Health Interview Survey (NHIS) 
database could provide advanced information on the 
insured demographics, such as socioeconomic status. 
Linkage to additional datasets such as cancer registry 
and rare disease registry could also provide valuable 
information.  Precautions are invariably taken to safe-
guard the confidentiality of individually identif iable 
information when making linkage with other databases.

7. Constructing longitudinal histories for cohort 
study design: Information on the diagnosis, treatment, 
and occurrence of adverse clinical events, as coded with 
identical number for each insured on claims, can be 
tracked across time since 1996.

II. Weaknesses

1. The NHI research databases only record the medi-
cal utilizations covered by the BNHI.  As a result, drugs 
not covered by the BNHI, such as over-the-counter (OTC) 
drugs, are not included for studies.

2.  The const r uct ion and maintenance of NHI 
research databases by BNHI is primarily for administra-
tive purposes.  Therefore, research is a secondary use of 
the NHI research databases, and these databases may not 
be well suited to some types of studies. 

3. The claims lag or the length of time required to 
obtain all claims for a given time frame is another limi-
tation.  Though the lead time between the collection of 
claims data and the payment to health care providers has 
been kept at two months, the time lag for NHI research 
database released to public and academic access could be 
as long as 12 to 24 months. 

4. The NHI research databases do not contain infor-
mation on some potentially important confounding vari-
ables in pharmacoepidemiology studies, such as smok-
ing, alcohol use, exercise, diet, education, family history, 
and non-prescription drug use.  Pharmacoepidemiology 
studies concerning these factors should consider alterna-
tive methods to obtain such information, for instance, 
by linking the NHI research databases to other datasets 
such as NHIS.  Medical charts or census data could also 
be optimal choices.

5. Diagnoses in NHI research databases are coded 
using the ICD-9-CM coding scheme since 2000.  ICD-9-
CM code, though the most popular coding system in 
claims databases, has several limitations.  The ICD-9-
CM code do not always precisely fit the clinical condi-
tion of interest.  For example, it is difficult to distin-
guish disease severity (e.g. New York Heart Association 
(NYHA) Classification for Heart Failure) using ICD-9-
CM codes.  Also, some outcomes are poorly defined by 
the ICD-9-CM coding system, such as Stevens-Johnson 
syndrome.  In addition, there is a limit of maximum 
three ICD-9-CM coding available in the NHI research 
databases.  Therefore, other information is often needed 
to define the disease of interest or to identify complica-
tions and comorbidities.  Besides, precautions need to 
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be taken regarding the diagnosis codes before 2000 in 
the NHI research databases since the “A-code” system 
was used during that period (1997-1999).  Changes in 
diagnostic coding system may bias the investigation of 
long-term disease trends in epidemiologic studies due to 
potential misclassification of patient populations.

6. Automated laboratory data are not available in the 
NHI research databases, which become a barrier for some 
kinds of pharmacoepidemiology studies.  It is not easy to 
identify disease severity (lipid profile in hyperlipidemia), 
adverse drug events (e.g. ALT (alanine aminotranferease) 
and AST (aspartate aminotransferase) in hepatotoxicity), 
and treatment outcomes (e.g. HbA1c in diabetes mellitus) 
without laboratory tests information.

To sum up, the NHI research databases provide a 
large population-based and valuable source for phar-
macoepidemiology studies as compared with databases 
of other countries (Table 2).  Complete data including 
enrollment data, hospitalization data, inpatient drug 
exposure data, and outpatient diagnosis data are main-
tained by the NHI research databases.  Therefore, this 
database is also suitable for cohort studies and case-
control studies.  Although certain disadvantages should 
be taken into account or minimized through study 
design, the NHI research databases could still serve as a 
powerful tool for future pharmacoepidemiology studies, 
the following reviews will present specific applications 
of the utilization of Taiwan’s NHI research databases to 
address pharmacoepidemiologic research questions. 

Reviews of Pharmacoepidemiology 
Studies Using the NHI Research  

Databases

Pharmacoepidemiology studies have at t racted 
noticeable attention due to the development of large 
electronic databases.  In early days before electronic 
databases are available, post-marketing surveillance 
studies (phase IV clinical trials) were difficult to conduct 
because of the cost of sample and data collection.  For 
example, studies of the size having the ability to detect 
drug effect with an incidence as low as 1 per 1000, the 
sample size included should be at least 10,000 exposed 
persons in a cohort study, or case (diseased) patients for 
a case-control study(2).  Besides, post-marketing surveil-
lance studies often need to be conducted quickly to iden-
tify acute and serious regulatory, commercial, or public 
health problems.  As a result, large electronic databases 
could provide a cost-effective and efficient data sources 
to meet all requirements described above. 

Over the past two decades, automated databases 
have been well established in many industrialized coun-
tries.  The use of these databases as resources for phar-
macoepidemiology researches have also been growing.  
The Kaiser Permanente (KP) Medical Care Program 
(USA) could serve as a good example.  The theoreti-

cal framework is very similar to the NHI program in 
Taiwan.  The KP Medical Care Program, with approxi-
mately 8.2 million subscribers, is the largest prepaid 
health care system in the United States.  The majority 
of health care services in the KP Medical Care Program 
are delivered by providers belonging to a single health 
care system.  All administrative and clinical information 
such as membership datasets, demographic databases, 
outpatient visits, hospitalization, pharmacy utilization, 
and laboratory uses are therefore represented accurately.   
Using these data, the KP research centers could evaluate 
the quality of their medical program.  More importantly, 
a large number of pharmacoepidemiology studies within 
KP were derived from these valuable databases.  The KP 
databases provide a variety of potential for pharmacoepi-
demiology studies, such as searching the disease-preven-
tion effects of drug (e.g. aspirin use and risk of prostate 
cancer), evaluating the therapeutic effects of drugs (e.g. 
oral antidiabetic drug therapy and patients’ blood level of 
hemoglobin (HbA1c)), and identifying potential adverse 
effects with the use of antidepressants or antihistamines 
and the occurrence of cancer(20-22).  The study on anti-
depressants and the occurrence of cancer is also one 
example of drug safety investigation funded by FDA. 

Since the inception of Taiwan’s NHI in 1995, the 
NHI automated and manual databases have served as 
major resources for many epidemiologic studies.  The 
researches that have been conducted and published using 
the NHI datasets are listed in Table 3.  The target drugs 
included psychotropic drug(23), anti-asthmatic medica-
tions(24), anti-ulcer drug(25), hepatoprotectants(26), anti-
microbial agents(27), non-steroidal anti-inf lammatory 
drugs (NSAIDs)(28), sleep-related medications(29), and 
oral antidiabetic drugs(30).  However, currently available 
pharmacoepidemiology studies using the NHI research 
databases usually focused on the analysis of drug utiliza-
tion pattern and drug utilization volume.  

Drug ut i l izat ion pat tern study (e.g. ant i-ulcer 
drug(25)), though simply calculating the total prescribed 
amount of specific drugs, can also provide important 
information.  In Chen’s study(25), cohort data sets of 
200,000 people and their ambulatory and inpatient 
claims from 1997 to 2001 were analyzed.  The annual 
prescribed amount of anti-ulcer drug had grown from 4.9 
DDDs (defined daily dose)/1000 inhabitants/day in 1997 
to 7.5 in 2001 in the study.  H2-receptor antagonists and 
the expanding number of users were two major contribu-
tors shown in the study.  By using the standardized unit 
of DDDs to present the f inal result, this study could 
serve as a good reference for international comparison 
and health policy implementation.    

Other pharmacoepidemiology studies using the NHI 
research databases revealed the inappropriateness of 
drug prescription(28,31).  Three inappropriate problems 
were identified in Hsu’s study(28), using a 0.2% sampling 
of total non-narcotic analgesics as an example, which 
were overdose, duplication, and drug-drug interaction.  
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A signif icant inappropriate prescribing pattern was 
noticed in this study.  Among the 134,726 non-narcotic 
analgesic prescriptions, 6.7% of non-narcotic analgesic 
prescriptions had overdose problems, 14.0% had drug-
drug interaction problems, and 6.3% of prescriptions 
with non-steroidal anti-inf lammatory drugs (NSAIDs) 
had duplicat ion regimen problems.  This approach 
usually generated impor tant signal related to drug 
safety and pointed out further improvement in future 
researches and clinical practices.  Studies using similar 
approach but focusing on specific population, especially 
the elderly, could provide fruitful evidence for clinical 
practice and for reimbursement policy modification.  For 
instance, the utilization pattern of benzodiazepines and 
newer non-benzodiazepine hypnotics in the elderly for 
insomnia in Taiwan was conducted by Huang(29) and his 
colleagues using the NHI datasets.  

Other studies identifying the adverse drug events 
of COX-2 inhibitors were conducted by Huang and his 
colleagues using a three-year national dataset from 
the NHI(32,33).  The risk of acute myocardial infarction 
(AMI), angina, stroke and transient ischemic attack 
(TIA) in long-term users of celecoxib and/or rofecoxib 
in Taiwan was explored and compared with that of those 
using meloxicam(32) or other traditional NSAIDs(33).  
Result of this study also provide key information since 
the safety issue on COX-2 inhibitors is still of concern 
after the automatic withdrawal of rofecoxib in Septem-
ber, 2004.  Yet, there is still a substantial gap of identify-
ing potential drug safety issues using the NHI research 
databases since large automated databases are usually 
the major resources for identifying and quantifying 
adverse drug reactions.  With the unique national and 
comprehensive NHI research databases, researchers 
in pharmacoepidemiology in Taiwan should continue 
the studies presented above, and also place additional 
emphasis on under-explored drug safety issues.

CommentS

The construction and maintenance of NHI research 
databases absolutely prov ides abundant resea rch 
resources for scholars not only in medical fields but also 
in public health-related disciplines.  The publications 
using the NHI research databases are therefore various 
in many international journals.  Yet, as presented in the 
sections above, researchers could make even greater 
progress toward thorough pharmacoepidemiology stud-
ies using the NHI research databases. 

Although concern must be taken to ensure that all 
potential limitations are addressed in appropriate ways, 
the NHI research databases could still provide a low-cost 
and a highly accessible platform for potential pharma-
coepidemiology studies.  Enthusiastic efforts should be 
advocated to encourage more research activities in this 
field in Taiwan.R

ef
er

en
ce

St
ud

y 
de

si
gn

N
H

I r
es

ea
rc

h 
da

ta
ba

se
s

Ta
rg

et
  

m
ed

ic
at

io
n

O
ut

co
m

e 
m

ea
su

re
m

en
t

Fi
nd

in
gs

H
ua

ng
 e

t 
al

.
(2

00
6)

C
oh

or
t s

tu
dy

O
ut

pa
tie

nt
/in

pa
tie

nt
 v

is
its

 
(2

00
1-

20
03

)
C

O
X

-2
 in

hi
bi

to
rs

 
(c

el
ec

ox
ib

 a
nd

 
ro

fe
co

xi
b)

A
dv

er
se

 d
ru

g 
ev

en
ts

- C
ar

di
ov

as
cu

la
r e

ve
nt

s
Pa

tie
nt

s 
ta

ki
ng

 c
el

ec
ox

ib
 h

ad
 a

 lo
w

er
 ri

sk
 o

f c
ar

di
ov

as
cu

la
r e

ve
nt

s 
th

an
 th

os
e 

ta
ki

ng
 

m
el

ox
ic

am
.  

Pa
tie

nt
s 

ta
ki

ng
 ro

fe
co

xi
b 

w
er

e 
no

t f
ou

nd
 to

 b
e 

at
 h

ig
he

r c
ar

di
ov

as
cu

la
r 

ris
k 

th
an

 th
os

e 
ta

ki
ng

 m
el

ox
ic

am
. T

he
 m

os
t s

ig
ni

fi
ca

nt
 d

et
er

m
in

an
t o

f c
ar

di
ov

as
cu

-
la

r r
is

k 
w

as
 a

 1
-y

ea
r p

rio
r h

is
to

ry
 o

f s
uc

h 
ca

rd
io

va
sc

ul
ar

 d
is

ea
se

.

H
ua

ng
 e

t a
l.

(2
00

6)
C

oh
or

t s
tu

dy
O

ut
pa

tie
nt

/in
pa

tie
nt

 v
is

its
 

(2
00

1-
20

03
)

C
O

X
-2

 in
hi

bi
to

r 
(c

el
ec

ox
ib

) a
nd

 4
 

N
SA

ID
s (

Et
od

ol
ac

, 
N

ab
um

et
on

e,
 

Ib
up

ro
fe

n,
 

N
ap

ro
xe

n)

A
dv

er
se

 d
ru

g 
ev

en
ts

- C
ar

di
ov

as
cu

la
r e

ve
nt

s
N

o 
si

gn
if

ic
an

t d
iff

er
en

ce
 o

f c
ar

di
ov

as
cu

la
r r

is
ks

 (A
M

I, 
an

gi
na

, s
tr

ok
e,

 o
r T

IA
) w

as
 

fo
un

d 
be

tw
ee

n 
lo

ng
-te

rm
 u

se
rs

 o
f n

on
se

le
ct

iv
e 

N
SA

ID
s 

(e
to

do
la

c,
 n

ab
um

et
on

e,
 

ib
up

ro
fe

n,
 o

r n
ap

ro
xe

n)
 a

nd
 c

el
ec

ox
ib

. T
he

 m
os

t s
ig

ni
fi

ca
nt

 d
et

er
m

in
an

t o
f c

ar
di

ov
as

-
cu

la
r r

is
ks

 is
 th

e 
pa

tie
nt

s’
 1

-y
ea

r p
rio

r h
is

to
ry

 o
f s

uc
h 

di
se

as
es

 re
co

rd
ed

 in
 th

e 
N

H
I 

da
ta

ba
se

s 
be

fo
re

 in
iti

at
io

n 
of

 m
ed

ic
at

io
n.

 P
at

ie
nt

s 
w

ith
 a

 1
-y

ea
r p

rio
r h

is
to

ry
 o

f o
th

er
 

m
ed

ic
al

 c
on

di
tio

ns
 re

co
rd

ed
 in

 th
e 

N
H

I d
at

ab
as

es
 b

ef
or

e 
in

iti
at

io
n 

of
 m

ed
ic

at
io

n 
al

so
 

ap
pe

ar
 to

 h
av

e 
hi

gh
er

 ri
sk

 o
f c

ar
di

ov
as

cu
la

r a
dv

er
se

 e
ve

nt
s.

a C
he

n,
 T

. J
. e

t a
l.

b C
he

n,
 C

. Y
. e

t a
l.

Ta
bl

e 
3.

 C
on

tin
ue

d



Journal of Food and Drug Analysis, Vol. 15, No. 2, 2007

107

REFERENCES

1.	Strom, B. L. 2005. What is pharmacoepidemiology? In 
“Pharmacoepidemiology”. 4th ed. pp. 3-15. Strom, B. 
L. ed. John Wiley and Sons Ltd. England.

2.	Strom, B. L. 2005. Sample size considerations for phar-
macoepidemiology studies. In “Pharmacoepidemiol-
ogy”. 4th ed. pp. 29-36. Strom, B. L. ed. John Wiley 
and Sons Ltd. England.

3.	Yang, C. C. 2003. Introduction to pharmacoepidemiol-
ogy. Clin. Med. 51: 339-351. (In Chinese) 

4.	Chen, K. W. A. 1997. Pharmacoepidemiology. Formos. 
J. Med. 1: 477-482. (In Chinese)

5.	Arlett, P., Moseley, J. and Seligman, P. 2005. A view 
from regulatory agencies. In “Pharmacoepidemiology”. 
4th ed. pp. 103-130. Strom, B. L. ed. John Wiley and 
Sons Ltd. England.

6.	World Health Organization. Importance of pharma-
covigilance: safety monitoring of medicinal products. 
http://www.who.int/medicines/areas/quality_safety/
safety_efficacy/pharmvigi/en/ (Accessed on 2007/1/4)

7.	Federation of Drug and Food Administration. Guidance 
for industry good pharmacovigilance practices and phar-
macoepidemiologic assessment. http://www.fda.gov/
Cder/guidance/6359OCC.htm (Accessed on 2007/1/4)

8.	Halsell, J. S., Riddle, J. R. and Atwood, J. E. 2003. 
Myopericarditis following smallpox vaccination among 
vaccinia-naïve US military personnel. JAMA. 289: 
3283-3289.

9.	Verstraeten, T., Davis, R. L. and DeStefano, F. 2003. 
Safety of thimerosal-containing vaccines: a two-phased 
study of computerized health maintenance organization 
databases. Pediatrics 112: 1039-1048.

10.	Bright, R. A. 2005. Pharmacoepidemiologic studies 
of devices. In “Pharmacoepidemiology”. 4th ed. pp. 
487-500. Strom, B. L. ed. John Wiley and Sons Ltd. 
England.

11.	Hefflin, B., Gross, T. P. and Schroeder, T. J. 2004. 
Estimates of medical device-associated adverse events 
from emergency departments. Am. J. Prev. Med. 27: 
246-253.

12.	Croog, S., Levine, S. and Testa, M. 1986. The effects of 
antihypertensive therapy on the quality-of-life. N. Engl. 
J. Med. 314: 1657-1664.

13.	Schünemann, H., Guyatt, G. H. and Jaeschke, R. 2005. 
Using quality-of-life measurements in pharmacoepide-
miologic research. In “Pharmacoepidemiology”. 4th ed. 
pp. 653-663. Strom, B. L. ed. John Wiley and Sons Ltd. 
England.

14.	Strom, B. L. 2005. How should one perform pharma-
coepidemiology studies? Choosing among the available 
alternatives. In “Pharmacoepidemiology”. 4th ed. pp. 
363-374. Strom, B. L. ed. John Wiley and Sons Ltd. 
England.

15.	Cheng, S. H. 1999. Introduction to National Health 
Insurance database. Chin. J. Public Health 18: 235-236. 
(In Chinese)

16.	Chen, C. J. and Lin, L. H. 1997. Use of National Health 
Insurance database in academic research: experienc-
es from analysis of major disease certification profile. 
Chin. J. Public Health 16: 513-521. (In Chinese)

17.	Su, S., Huang, Y. K. and Li, C. H. 1997. Monitoring the 
utilization and quality of medical care using data base 
of National Health Insurance clients. Chin. J. Public 
Health 16: 527-537. (In Chinese)

18.	Chiang, P. H., Shih, Y. T. and Liu, D. M. 2004. Appli-
cation and development of National Health Insurance 
claim database on health policy research. Commun. 
Natl. Health Res. Inst. 9: 10-18. (In Chinese)

19.	National Health Research Institute. Researches of 
National Health Insurance claim database. http://www.
nhri.org.tw/nhird/talk_05.htm (Accessed on 2006/1/20)

20.	Habel, L. A., Zhao, W. and Stanford, J. L. 2002. Daily 
aspirin use and prostate cancer risk in a large, multira-
cial cohort in the US. Cancer Causes Control 13: 427-
434.

21.	Brown, J. B., Nichols, G. A. and Perry, A. 2004. The 
burden of treatment failure in type 2 diabetes. Diabetes 
Care 27: 1535-1540.

22.	Weiss, S. R., McFarland, B. H. and Burkhart, G. A. 
1998. Cancer recurrence and secondary primary cancers 
after use of antihistamines or antidepressants. Clin. 
Pharmacol. Ther. 63: 594-599.

23.	Su, T. P., Chen, T. J. and Hwang, S. J. 2002. Utilization 
of psychotropic drugs in Taiwan: an overview of outpa-
tient sector in 2000. Chin. Med. J. 65: 378-391.

24.	Chen, C. Y., Chiu, H. F., Yeh, M. K., Chang, C. C. and 
Yang, C. Y. 2003. The use of anti-asthmatic medications 
among pediatric patients in Taiwan. Pharmacoepide-
miol. Drug Saf. 12: 129-133.

25.	Chen, T. J., Chou, L. F. and Hwang, S. J. 2003. Preva-
lence of anti-ulcer drug use in a Chinese cohort. World 
J. Gastroenterol. 9: 1365-1369.

26.	Chen, T. J., Chou, L. F. and Hwang, S. J. 2003. Utiliza-
tion of hepatoprotectants within the National Health 
Insurance in Taiwan. J. Gastroenterol. Hepatol. 18: 868-
872.

27.	Ho, M., Hsiung, C. A., Ui, U. T., Chi, C. L., Yin, H. C. 
and Chang, H. J. 2004. Antimicrobial usage in ambu-
latory patients with respiratory infections in Taiwan, 
2001. J. Formos. Med. Assoc. 103: 96-103.

28.	Hsu, Y. C., Huang, W. F. and Cheng, S. H. 2004. Inap-
propriate prescribing of non-narcotic analgesics in 
Taiwan’s NHI ambulatory visits. Chin. Pharm. J. 56: 
111-120.

29.	Huang, W. F. and Lai, I. C. 2005. Patterns of sleep-
related medications prescribed to elderly outpatients 
with insomnia in Taiwan. Drugs Aging 22: 957-965.

30.	Chiang, C. W., Chiu, H. F., Chen, C. Y., Wu, H. L. and 
Yang, C. Y. 2006. Trends in the use of oral antidiabetic 
drugs by outpatients in Taiwan: 1997-2003. J. Clin. 
Pharm. Ther. 31: 73-82.

31.	Gau, C. S., Chang, I. S. and Lin Wu, F. L. 2006. Usage 
of the claim database of national health insurance 



Journal of Food and Drug Analysis, Vol. 15, No. 2, 2007

108

programme for analysis of cisapride-erythromycin co-
medication in Taiwan. Pharmacoepidemiol. Drug Saf. 
Sep 28. (Epub ahead of print)

32.	Huang, W. F., Hsiao, F. Y. and Tsai, Y. W. 2006. Car-
diovascular events associated with long-term celecoxib, 
rofecoxib, and meloxicam use in Taiwan: an observa-
tional study. Drug Saf. 29: 261-272.

33.	Huang, W. F., Hsiao, F. Y. and Tsai, Y. W. 2006. Cardio-
vascular events associated with the use of four NSAIDs 
(Etodolac, Nabumetone, Ibuprofen, Naproxen) and 
Celecoxib in Taiwan: a population-based observational 
study. Clin. Therap. 28: 1827-1836.


