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PREFACE

Pharmacoepidemiology is a relatively young applied science which uses the scientific
knowledge and approaches of epidemiology to study the utilization and effects of pharmaceu-
ticals in human populations. It is generally accepted that pharmacoepidemiology was launched
as a distinct discipline approximately 30 years ago.as scientists, clinicians, legislators, and
regulators reacted to the worldwide public and professional outcry following the thalidomide
disaster of the 1960s":%"%,

.Indi‘vidually.drug therapy and epidemiology have long and rich histories. According to
earliest written history.drug therapy has played a central role in health care. Until the mid
19th century,drug therapy consisted of “natural ”preparations. The oldest known pharmaceu-
tical document tells how the Sumerians' prepared botanical drugs (approximately 2,000 years
B. C.),and there is written evidence that drugs were sold commercially in Babylonia,2111 B.
C..During the next 1,000 years,there are Egyptian and Greek accounts of the use of drugs
from the plant,animal,and mineral kingdoms ,with botanical drugs dominating®™’.

The oldest Chinese review of medicinal materials,Shennong Bencao Jing (100~ 200 A.
D.),covered 365 herbal drugs. By 1578 A.D. ,as many as 1898 crude drugs of plant,animal
and mineral origin (Li Shi—zhén)were documented. Today, more than 500 species and sub-
species of herbal drugs, from 130 genera and 3, 000 chemical constituents, have been de-
scribed™.

Epidemiology may be defined as the study of the distribution and determinants of health-
related states in human populations. Some definitions of epidemiology include the application
of this study to the control of health problems . The written history of epidemiology appears
to begin with the terms epidemic and endemic. The concepts of the distribution of disease in
time,space,and people are recorded in the writings of Hippocrates in the 5th century B.C..
By the 19th century.fhe term epidemiology appears in Spanish literature. Early in the 19th
century,studies of the impact of environment,diet,and economic status made important con-
tributions to public health in France,England.and Japan. Late in the 19th century,the germ
theory of disease was discovered,and by the early 20th century,important investigations of
infectious and chronic diseases were completed ,including studies of cholera,pellagra,scurvy,
beriberi,and lead poisoning®’.

Current Western pharmacotherapy is approximately 100 years old and is often consid-
ered to be based on the substantive work of Paul Ehrlich(1854~1915) ,who is recognized as
the founder of chemotherapy. Since Ehrlich’s early work, the success in the laboratory of
synthesizing compounds for testing has been phenomenal. Modern Western pharmacopeia in—.
clude an excess of 30,000 single and combination drug products. In the 1900s,a new genera-
tion of biotechnologic approaches to discovering and manufacturing effective pharmaceutical
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interventions is emerging. These approaches promise major therapeutic breakthroughs in the
next decade. These therapies will pose new challenges to pharmacoepidemiologists as they be-
come part of normal clinical practice.

Western pharmacologists and medical practitioners are also becoming more aware of the
long and rich history of Chinese Traditional Medicines, There are efforts underway to better
understand the role that Western medicines may play in China,as well as the lessons that can
be learned from Chinese traditional therapy applied in other countries.

Drugs and biologics (Western or Traditional )may be used to treat,prevent or alleviate
the symptoms of disease. Vaccines, for example,are used in healthy individuals to prevent
disease. In some instances,such as with infections,drugs and biologics may cure disease. Fre-
quently ,drugs and biologics are used in people who have developed symptoms of one or more
disease processes with the intention of limiting disease progression in order to improve the
patient’s quality of life and ability to function in society.

The pre-approval drug process in most countries follows a similar framework of typical
approval based on safety and efficacy evidence from animal and human studies. Randomized
clinical trials are considered pivotal to the approval process. The pre-marketing randomized
clinical trials are typical placebo controlled and are limited in size. The majority are relatively
short term. Patients are restricted to volunteers with the disease of interest and few complica-
tions. The physician must treat study participants according to a written fixed protocol ,and
patients are followed according to strict guidelines.

Unintended drug effects(UDEs) are defined as desirable or undesirable outcome associ-
ated with the use of a drug that is not an intended pharmacologic outcome of the therapy. Af-
ter regulatory agency approval,pharmaceuticals are used in large populations and UDEs are
inevitably observed,particularly when drugs are used chronically. The important research of
modern pharmacology has led to greater understanding of how many drugs are metabolized in
the body and the role that metabolic pathways, genetic and environmental factors play on
pharmacokinetics and pharmacodynamics. This knowledgs helps to explain some of these
UDEs.

Other UDE:s 'initially cannot be distinguished from underlying disease (s). Factors such
as patient self-selection, patient adherence to medication schedules, physician selection, pa-
tient habits(e. g. smoking,diet and alcohol consumption),the interactions of multiple drugs
and multiple disease states are often unknown from pre-approval studies. In addition,some
UDEs are predictable based on the drug’s known pharmacologic activity. Others are indiosyn-
cratic and are not based on the pharmacologic mechanism and dose and may be observed only
after a large number of patients have used the medication. Pharmacoepidemiologic studies and
reasoning are central to understanding the contributions which drugs and underlying disease
make to patient outcomes.

The key to conducting sound pharmacoepidemiologic studies is the adherence to sound
research principles and their understanding of the critical role that pharmaceutical therapy

(Western and traditional )plays in the course of disease. In Western society, the concept of
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“natural history of disease”is no longer applicable. This has been replaced with the“history of
treated disease”. When disease becomes clinically identifiable,medical practice is to treat the
symptoms of the disease and when possible to limit or reverse disease progression through
pharmaceutical and non pharmaceutical intervention. Almost all of these studies require mul-
tidisciplinary teams using the expertise of epidemiologists.pharmacoloists.pharmacists,clini—
cians ,statisticians,health care administrators,sociologists,and pathologists.

According to the 1972 WHO definition,an adverse drug reaction(ADR )may be described
as a drug response which is unintended and at doses normally used in man for prophylaxis,
diagnosis ,or therapy of disease,or the modification of physiological function. In most coun-
tries ,a government health agency manages a spontaneous adverse drug reaction or drug event
reporting system. Medical practitioners, pharmacists,and patients are encouraged to identify
and report suspect ADRs to the drug manufacturer or the drug regulatory authority using a
brief standardized reporting form. In most countries,the company manufacturing and selling
the drug is required to submit periodic reports summarizing these spontaneous reports for
each pharmaceutical they sell. They also must identify changing trends in safety reports and
submit“immediate(3;10 ,or 15 days)"reports when a new serious suspected adverse drug re-
action is identified. The majority of countries which have such reporting systems contribute a
copy of their reports to the World Health Organization (WHO)reporting system in Uppsala,
Sweden. The suspect ADRs from a single country and the accumulated suspect ADRs report-
ed to WHO may signal a possible undesirable drug association. Drug associations which ap-
pear to have clinical and biologic merit may be comfirmed or rejected through the conduct of
epidemiologic studies.

Epidemiologic study designs may be descriptive,analytic,experimental or a combination
of designs. Epidemiologists rely heavily on observational data and pay a great deal of atten-
tion to understanding the possible roles of biases and confounders in explaining the etiology
of UDEs,as well as comparing alternative therapies for effectiveness and safety. Epidemio-
logic studies of the effectiveness and safety of alternative therapies in disease outcome should
be conducted according to a written protocol. The written protocol should include a clear
statement of the research objective (s),specific aims and rationale,appropriate literature re-
view,and a description of research methods with the limitations of the approach selected. In
the protocol and the eventual study report,the investigators need to consider potential biases
and confounders and to explicitly state how exposures and outcomes will be measured and e-
valuated.

In addition to assessing the effectiveness and safety of drugs in actual use,additional in-
formation is wanted by the physician, health care administrator and the patient to make in-
formed risk/benefit assessments in order to choose between alternative therapies, Each stake-
holder has their own reason for the additional information. Health care administrators need
adequate information regarding the cost-effectiveness of alternative approaches to treating
disease in order to make informed budgetary decisions. Patients and physicians are concerned
about the quality of life,the patient will experience with one therapy versus another. In most
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countries, the patient is required to pay increasingly larger proportions of their health care
costs. As a result,the patient is also concerned about the cost-effectiveness,cost-benefit,and
cost-utility of alternative therapies.

Large computerized data bases play an increasingly important role in conducting studies
of drug utilization, effectiveness and safety. When concerns about drug safety require quick
answers,large computérized data bases have the potential to provide answers about drug ex-
posure and treatment outcomes faster than initiating new longitudinal studies. Also,safety
questions about marketed drugs are frequently related to rare unintended drug effects which
can only be observed in very large populations.

Many of the accessible large data bases were established to provide administrative data.
The quality of the captured information is often limited to address clinical questions. At
times, patients must. be contacted to collect information on confounders,such as smoking,di-
et,alcohol consumption and self-medication with non-prescription or prescription drugs. Of-
ten ,medical records must be accessed to confirm diagnoses and exposure information,or the
physician must be contacted to confirm diagnoses. However, “clinical information systems”
that exist have proven useful to answer drug utilization,safety,and effectiveness questions. In
the United States and Europe,a small number of clinical information systems have been es-
tablished ,and others are under development. Pharmacoepidemiologists need to have a work-
ing knowledge of the strengths and limitations of these resources,as well as developments to
create additional data bases which could be useful for research purposes. A number of Euro-
pean and emerging Asian data bases are becoming available for use,and more of these re-
sources are expected in the near future.

In the United States and several other countries, the quality, comprehensiveness, and
availability of computerized medical information is improving. The clinical information which
health care researchers need to evaluate the clinical significance of alternative therapies is al-
so0 needed by health care administrators to develop more cost-effective health care delivery
systems. As a result,additional clinical information systems are being developed in order to
conduct these analyses through efficiently using computerized data bases. Pharma-
coeconomics ,outcomes research,and disease management are areas receiving substantial at-
tention because of the international initiatives to better manage the costs of health care. Phar-
macoepidemiologists are frequently involved in the design, implementation and analyses of
these economically generated studies. Moreover many of the developing pharmacoeconomics
and outcomes research programs are directed by pharmacoepidemiologists.

During these past 30 years,pharmacoepidemiology has developed into a substantive ap-
plied science. The scientific standards for pharmacoepidemiologic studies are now quite high,
and a great deal has been learned about how to select the best approach to evaluate the risks
and benefits of alternative therapies. Pharmacoepidemiologic investigations have proven im-
portant to developing public health policy. Three of the areas which will receive increased at-
tention in the future are:pharmacogenetics,drug metabolism and drug-drug interactions and
the role of non-prescription(over the counter)and other patient selected therapies on disease
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outcome. It is reasonable to expect that in the not too distant future,the practitioner will be
better able to predict the response of an individual patient to alternative therapies.

Academic interest in pharmacoepidemiology continues to increase. Currently there are
several graduate pharmacoepidemiology programs which grant degrees in pharmacoepi-
demiology and an increasing number of academic programs offering pharmacocepidemiolgy
courses. The International Society for Pharmacoepidemiology (ISPE)begins 1996 with 1150
members in 45 countries and national ISPE chapters in Argentina and Belgium. In addition,
there are new Pharmacoepidemiology Societies which have formed in Canada , Sweden, the
Netherlands ,Japan and the People’s Republic of China.

Despite the demonstrated importance of pharmacoepidemiology to assessing the risk/
benefit of alternate therapies and the worldwide interest in pharmacoepidemiology , the sup-
port for pharmacoepidemiology has sometimes been less than desirable by the pharmaceutical
industry and regulatory agencies. This is also changing for the better. The regulatory agen-
cies of a number of countries are working together to adopt common standards for drug ap-
proval and safety submissions. ,

These standards that recognize pharmacoepidemiologic data and analyses are critical to
the approval and risk/benefit assessment of alternative drugs. The regulatory agencies in the
European Union, Japan,and lthe ;Jnited States have addressed these and other areas through
the International Conference on Harmonization (ICH). The ICH and efforts of the Eurppean
Agency and the World Health Organization endorsed CIOMS working groups have resulted
in proposals for common criteria for some aspects of drug approval and safety reportion. Ar-
eas of safety reportion include; suspect adverse drug reaction reporting formats,common def-
initions for serious reports and expedited reporting, worldwide birth dates for all marketed
drugs,common definitions of adverse reaction terms,and criteria and formats of periodic safe-
ty reports.

I expect that pharmacoepidemiology vyill play an increasingly important role in worl@l-
wide drug approval and drug safety assessment. Significant advances in approaches to desiﬁn
meaningful studies,interpretation of epidemiologic data on drug use and safety,the increased
availability of computerized data bases,multiple efforts to coordinate drug reporting require-
ments by regulatory agencies,the growth of academics teaching and research programs and
the close felationship between pharmacoepidemiology and pharmacoeconomics are some of
the reasons for the continued healthy growth of this discipline. Society demands safe, effec-
tive, and cost-effective drugs. The startling case of international communications through
phone, satellite,and computer makes these goals easier to attain within individual countries
and internationally.

This first Chinese textbook on pharmacoepidemiology is comprehensive. It contains 19
chapters which include discussions of the topics mentioned above ,including:general epidemi-
ology ; analytic techniques ;biases ,confounding ,and interactions ;drug utilization ;adverse drug
reaction reporting and"mternational efforts at harmonization ; pharmacoeconomics ;randomized
clinical trials;and examples of important pharmacoepidemiologic investigations.
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During the past four years,I have had the privilege of lecturing in Tianjin, Beijing,and
Wuhan,and holding discussions with the Ministry of Health in ‘Beijing. In 1995,1 was hon-
ored to lecture at the 1st Chinese Conference on Pharmacoepidemiology ,held in Wuhan. Dur-
ing these visits,] have had the opportunity to meet with a number of the scholars who have
written chapters in this textbook. In addition,several of the these scholars have either visited
my institution in the United States or have participated in the International Conferences on
Pharmacoepidemiology , sponsored by the International Society for Pharmacoepidemiology
(ISPE)in North America and Europe.

I am impressed with the intellectual calibre of the scientists contributing to this text and
appreciate the generosity of these colleagues in inviting me to lecture,to serve as a contribut-
ing editor to the Chinese Journal of Phamacoepidemiology and now to preface this textbook.
It is a great honor to make a small contribution to this very large and important work of over
550,000 Chinese characters. It will be my privilege to continue working with these and other
scholars and to share experiences in evaluating alternative therapies to benefit patients in all

countries.
Sy Sl

Stanley A. Edlavitch,Ph. D. ,M. A.
Professor of Preventive Medicine
University of Kansas Medical Center Executive Director

International Society for Pharmacoepidemiology
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