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Introduction
Legislation in Europe (EU) requiring marketing authorisations
applications for new chemical entities, approved through the
centralised procedure, are accompanied by an EU risk

management plan (EU RMP) have now been in force for over two years1.
The aim of the legislation was that for each new therapy there should be
a single document describing the known safety profile and, just as
importantly, what is not known about the safety profile (Safety
Specification), a plan of studies or other investigations to further
enhance the knowledge of the safety profile once a drug was marketed
(Pharmacovigilance Plan) and a Risk Minimisation Plan, describing
activities to minimise very important known risks (including any
enhanced minimisation for very important risks).

Development of EU RMP
Since the introduction of the legislation European regulators have
produced a specific template for completion of the EU RMP. In addition the
requirements for a satisfactory plan have been much discussed by
European regulators both at meetings and in publications. Over time then
it is becoming clearer what makes a good EU risk management plan.

Natalizumab (Tysabri) was one of the very early products licensed in the
EU following introduction of the requirement for an EU RMP. Some of
the issues encountered in producing an EU RMP for Tysabri in the
context of the guidance for the plan will be discussed.
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Tysabri
Natalizumab is a recombinant humanized IgG4
monoclonal antibody produced in murine myeloma cells.
The antibody binds to the α4-subunit of α4β1 and α4β7
integrins expressed on the surface of all leukocytes except
neutrophils, and inhibits the α4-mediated adhesion of
leukocytes to their counter-receptor(s).

Through this activity egress of lymphocytes from the
vasculature into tissue is reduced. This property
suggested that the drug would be useful in the treatment
of autoimmune disease and a large programme of clinical
trials was instituted in Crohn’s Disease (CD) and Multiple
Sclerosis (MS). The results from phase 3 trials in MS
showed a dramatic level of efficacy reducing relapse rates
in MS patients by nearly 70%, at least double that with
previously available therapy. Because of this efficacy the
FDA expedited the NDA assessment of Tysabri and gave
marketing approval. After three months on the market in
USA two cases of progressive multifocal leuko-
encephalopthy (PML) were reported from continuing on-
going open label long term trials. PML is a rare
neurological disease caused by reactivation of latent JC
virus with fatal or severely disabling outcome, usually
occurring only in severely immunocompromised patients.

The marketing of the drug in USA was immediately
suspended as were all ongoing trials and a
comprehensive analysis and review of all safety data
undertaken to determine whether other cases of PML had
occurred but had been undetected. One further case in a
CD patient was identified meaning the overall incidence of
occurrence of PML in clinical trials was estimated as about
one per thousand patients. Updates to marketing
authorisation were submitted to FDA and European
regulators together with a risk minimisation plan
(RiskMAP) in USA and an EU RMP in Europe.

Tysabri EU RMP
Safety Specification
The safety specification of the EU risk management plan
is the foundation of the rest of the plan. The required
description of important known risks is relatively easy to
determine, although there can be discussion about the
exact level of evidence required to decide a particular
event can be described as a known important risk. For
known risks for Tysabri clearly PML was of the most
significance for the safety profile. There was much
discussion though whether other opportunistic infections
should be included as a known risk or as a potential risk
as the number of cases of opportunistic infections other
than PML seen in clinical trials in MS was very low in
patients with confounding factors and most probably
represented background rates. In the end though, other
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opportunistic infections were included as a known risk as
PML itself was considered as opportunistic. 

The determination of potential risks always leads to much
discussion as judgement is needed as to how much data
are required to determine that a potential risk (based on
pharmacological profile, class effects etc) has been
excluded. In the end there are never really enough data.
As the EU risk management plan guidance also states that
important potential risks should be described there are
also issues of definition of the term important. For Tysabri,
as for nearly all therapies when first approved, there were
inadequate data with long term use to exclude an effect
on malignancy rates so malignancies were included as
potential risks. There were also few data on the use of
Tysabri during re-exposure after a gap in treatment so the
re-dosing safety profile as a whole was included as a
potential risk. There were also special risks such as effects
on the immunisation response which had not been
investigated in the pre-marketing clinical trials included.

The missing information section of the EU risks
management plan can be difficult in some ways as
potential risks remain potential because there remains
missing information to determine whether they are real
risks or are not real risks. It is therefore best though to limit
inclusion of this sort of missing information in the
potential risks section of the plan. On the other hand the
missing information section contains descriptions of
populations which, for nearly every drug at the stage of
first approval, have not been exposed at all or
inadequately exposed and therefore are almost routine.
These populations usually include pregnant women,
lactating women and the paediatric population (although
this latter may change in the future with implementation
of the EU paediatric investigation regulations). For most
drugs, even if pharmacokinetic studies have been
performed there will be inadequate general data on safety
in populations with impaired renal and liver function (at
least severe impairment). This was true for Tysabri. In
addition there will be missing information at the time of
first approval for all drugs on the safety profile with use of
drugs longer than the maximum exposure duration in
adequate patient numbers in clinical trials.

Pharmacovigilance Plan
The pharmacovigilance plan for a new drug describes
how known and potential risks are to be further
investigated as well as missing safety information is to be
obtained. This plan can include investigations of any
nature from preclinical to epidemiology studies. The
major known risk for Tysabri was PML. Whilst it was
known that PML is caused by reactivation of latent JC
virus in severely immunocompromised patients, such as
patients with AIDS, the exact mechanism by which viral
reactivation occurs, the exact nature of immune
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dysfunction causing reactivation, exact host risk factors
for development of the disease etc were unknown. In
addition the specific mechanisms of effects of Tysabri to
increase risk of JC virus reactivation were also unknown.
For these reason preclinical studies to investigate the
biology of JC virus and the effect of Tysabri on this were
included in the Tysabri pharmacovigilance plan. Other
formal clinical trials as well as observational studies were
to collect data on incidence of PML and other oppor-
tunistic infections and possibly allow determination of
host risk factors. A formal clinical trial would also
investigate the safety profile of Tysabri on re-dosing after
a long gap of treatment and clinical pharmacology studies
would formally investigate, in more detail than available
at the time, effects of Tysabri on systemic immune
function as well as effects on the immunisation response.
Observational studies included a formal registry collecting
information on PML, other opportunistic infections and all
fatalities  from all patients prescribed Tysabri through
controlled distribution of the drug (the TOUCH Programme)
in USA (as required by FDA). A large observational study in
USA and other territories (TYGRIS) would collect all safety
information, to obtain information not only on known risks
but also potential risks and obtain data missing at the time
of approval was included in the plan. 

As with nearly all newly approved a drugs, the regulators
also required the setting up of a pregnancy registry to
monitor outcome of pregnancies with exposure to Tysabri.

Risk Minimisation Plan
It was clear that with a risk such as PML for which the
usual outcome was fatality or severe disability extra risk
minimisation would be required. There was however a
difficult issue for Tysabri and PML in that the risk factors
predisposing to risk were not fully determined. Risk
minimisation activities were therefore based on
hypotheses of factors which theoretically could increase
risk. One of these was that Tysabri should be used as
monotherapy and all other drugs with effects on the
immune system should be contraindicated. In addition
there was reasonable evidence that if PML occurred but
was diagnosed early and Tysabri treatment stopped, with
subsequent immune reconstitution outcome of PML
could be improved. The risk management plan therefore
proposed a very broad ranging education programme for
physicians prescribing Tysabri. This included details of the
sub-population of MS patients for which, despite a risk of
PML, the benefit risk was the most positive. In addition
the requirement that only immunocompetent patients
without concomitant use of immunosuppressant or
immunomodulatory drugs should receive the drug was
emphasised. A very important part of the physician
education was the inclusion of an algorithm for
investigation and management of patients developing

symptoms or signs possibly indicative of early PML. This
included early suspension of treatment with Tysabri and
radiological and biochemical investigations to exclude
PML. The algorithm emphasised that Tysabri should be
withheld until PML could be excluded.

As well as physician education it was thought important
to educate patients concerning symptoms and signs that
might indicate early PML and should therefore precipitate
a visit to their prescribing neurologist. A so-called patient
alert card was therefore produced containing such
information and which should also be given to all
prescribing physicians to their patients. 

The alert card also recommended that this alert card be
shared with family or carers of patients, as one of the early
symptoms of PML is change in cognitive functioning,
which might be better observed by family or carers rather
than the patients themselves.

The risk minimisation plan described methodology the
company proposed for dissemination of these materials
mainly involving the marketing and sales departments of
the company. In each EU member state local affiliates had
to agree with local regulators details of dissemination,
adapted to the local medical culture and health care
systems.

The risk minimisation plan proposed that the overall
effectiveness of the plan would be monitored by regular
determination of the emerging incidence of PML and
importantly also the outcome of any cases of PML. In
addition effectiveness of the methodology to disseminate
education about risks and management of PML with
Tysabri was to be measured through physician market
research and drug utilisation analyses from
observational studies.

Summary
The EU risk management plan is a document that
requires a comprehensive description of the known and
unknown safety profile of a drug and plans for further
investigation of this profile. For very important risks
enhanced risk minimisation will be required. The Tysabri
risk management plan shows that for all sections of the
risk management plan there are issues which require a
great deal of discussion involving a variety of specialists
in different departments of a pharmaceutical company.
It demonstrates that risk management planning and
implementation are not confined to safety departments
but are activities which demand commitment and
resources of numerous departments of a company.

References

1. EMEA/CHMP/96268/2005. Guideline on Risk Management Systems for

Medicinal Products for Medicinal Products for Human Use. London, 2005.

Tysabri European Risk Management Plan pp. 1-3

PharmacoEpi
Risk
Management



As the Government pursues its goal to increase UK
investment in R&D from 1.9% of GDP in 2004 to 2.5% in
20141, it has specifically highlighted the opportunity
offered by the National Programme for IT (NPfIT) in
England. A £12 billion programme scheduled over 10
years, the NPfIT is one of the most ambitious health
service IT programmes in the world and is expected to
radically improve the way care is delivered. NPfIT will
be a vehicle for this expansion of R&D activity: in 2007,
the Government agreed to take forward the
recommendations in a report by Cooksey, to “ensure
research is fully embedded in and integral to the NHS IT
programme and prioritised on a par with other service
uses for the system”.

At the end of 2007, the Government announced an
extension to the NPfIT, a new Research Capability
Programme. The purpose of this additional Programme
is to design and put in place new building blocks to
facilitate research around the country, based on the new
technology coming available from NPfIT. Over a 3-4 year
period, this multi-million pound investment programme
will federate a number of existing databases and
incorporate new ones that will become available
through NPfIT, and will create facilities and capabilities
for future research. These capabilities will support and
enhance future research by, for example, providing a
platform, linking datasets, anonymising data and
providing information on the availability of data for

England is on the threshold of a step change in the
availability of patient-level data for scientific and
medical research. Already a country of choice for

epidemiologists and other researchers who look to the
patient databases that have been developed over the
past twenty years, England is poised to become more
attractive as a result of multi-million pound investment
programme recently initiated by the Government. Even
before this programme is fully completed, the benefits
from the programme should encourage a greater range
of medical research activity as far more, and far better,
health care data become available for research.

The use of electronic, patient-level data for research
purposes has grown significantly over the last twenty
years, with sources in a number of countries providing
rich seams of information about patients, their health
and care. In the USA, for example, a number of
databases have been created from the detailed claims
information from one or more health plans and in the
UK, there are several databases that have been built
using information from primary care computer systems.
Some of these now encompass information from
millions of individuals with, in the case of the UK, a
substantial proportion now including individual patient
histories extending back a decade or more. The length
of this longitudinal coverage is invaluable for many
studies exploring disease progression or requiring
information on the long-term impact of treatments.
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The Research Capability Programme: 
a huge investment in building research
capabilities underway in the UK
Rob Thwaites
Senior Executive Director - Europe, United BioSource Corporation, London
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Practical Drug Safety From A to Z
By Barton Cobert and Pierre Biron
Published by Jones & Bartlett Publishers; 1st edition (January 30, 2008)

ISBN-10: 0763745278
ISBN-13: 978-0763745271

The Practical Drug Safety from A to Z is an alphabetical guide to drug safety
monitoring (pharmacovigilance), covering literally, the «A to Z» of maintaining
drug safety. 

Written by experts in the field, this book is a perfect to companion to the Manual
of Drug Safety and Pharmacovigilance and an essential reference for
pharmacists, pharmacologists, hospital administrators, medical liability lawyers,
and others.

Publication
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research. In this way, much richer data, covering far
more of the patient’s health and care, and extending
across a much larger proportion of the population, will
be available for analysis, making England a pre-eminent
country for research.

With these capabilities in place, not only will the scope
for more and better epidemiology research increase, but
we will see an impact on other types of research
including, for example:

• Better feasibility assessments and more effective
recruitment for clinical trials;

• Novel ways of conducting pharmacovigilance;

• New opportunities to link with new sources of genetic
data, e.g. UK Biobank;

• More efficient ways of building patient registries;

• Greater opportunities for health economic and health
outcomes research.

Good progress is being made. Despite the recent
economic downturn, the Government is sticking to its
stated commitments, with the resources and leadership
team for the Research Programme still in place. Much
of the design work for the Programme has been
completed and procurement for the services will begin
shortly. Once the detailed development works begins,
early projects should be possible and many research
studies will not have to wait until the end of the
Programme to benefit from the capabilities being built.

There are challenges ahead. The larger Programme,
NPfIT, is suffering from a number of delays and facing
growing public scrutiny. More broadly, with some recent
high profile losses of data, there is public anxiety about
the security and confidentiality of patient records. And
inherent in the Government’s investment is a belief that
the research community will eventually like what it sees
and the capabilities will indeed lead to an expansion of
research activity. The Government, and the leaders of
the Programmes, are acutely aware of these challenges,
and are actively addressing them.

In addition, the Research Capability Programme, as part
of the English agency Connecting for Health, is focused
only on England. Yet in other parts of the UK, there is
already a substantial heritage of medical research and
use of electronic patient-level data. So, through the
Office for Strategic Co-ordination of Health Research,
the high-level national body that is responsible for co-
ordinating public sector research funding in health in
the UK, efforts are also being made to ensure that
developments in funding the Research Capability

programme in England are in line with other research
investments in the country, notably the ones based on
Informing Healthcare, the national programme for NHS
IT in Wales, and the Scottish Health Information System
in Scotland.

While the development of the national electronic health
record has been identified as a necessary condition for
making the UK a world-leading country for research2

and the Programme is designed to capitalise on this, this
investment alone will not be sufficient. 

There are other improvements to the research
infrastructure that need to be put into place and the
Government’s research strategy3 forms the overall
approach to achieve this. With the continued
commitment of the Government, and success in
overcoming the challenges, medical research based on
patient-level data in the UK faces a bright future.
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Useful Resources
Under this heading we propose newcomers to
discover websites or Newsletters which can
provide useful information.

In this issue, discover:
• The FDA Drug Safety Newsletter

This publication provides postmarketing
information to healthcare professionals to enhance
communication of new drug safety information,
raise awareness of reported adverse events, and
stimulate additional adverse event reporting.
More information at:
http://www.fda.gov/cder/dsn/default.htm. 
You can download the Volume 2, number 1, 2009 at
http://www.fda.gov/cder/dsn/2009_v2_no1/
DSN_Vol2Num1.pdf

• The Uppsala Monitoring Center

The Uppsala Monitoring Centre (the UMC) is the
field-name of the WHO Collaborating Centre for
International Drug Monitoring. The UMC is
responsible for the management of the WHO
Programme for International Drug Monitoring.
More information at: http://www.who-umc.org/

Information



group of codes or terms while in another analysis looking
at the same HOI different terms may be used. In addition,
there are differences in diagnosis and procedure coding
systems across geographic regions [International
Classification of Diseases (ICD-9, ICD-10), Current
Procedure Terminology (CPT), Healthcare Common
Procedure Coding System (HCPCS) in North America vs.
READ/OXMIS, ICD-10 in Europe]. The result is that one
condition can be captured differently across systems.
This creates uncertainty for the field in many respects.
First and foremost, unnecessary coding variations between
studies limits our ability to quickly detect important
patterns in the natural history of disease, and it impedes
our ability to reach conclusions about the safety and
effectiveness of existing treatments for those conditions.

Given that decisions about something as basic as
identification of a standardized definition for conditions
appropriate for study are open to controversy between
groups working on the same research questions, the
current state of affairs understandably contributes to
prevailing skepticism about conclusions reached in
epidemiologic research. Coding variations between
studies are a well–established, bona fide, source of major
discrepancy in epidemiology research.

Other consequences of the prevailing set of sub-optimal
circumstances under which epidemiologists determine
HOIs include duplication of effort, extended timelines to
study completion, unnecessary expense to abstract
medical records on cases that could have been excluded
on the basis of more appropriate screening of codes, lack
of transparency in research methods, and the inability to
compare or combine results across studies. 

The organization of diagnosis, laboratory, drug/vaccine
exposure and procedure codes from claims and EMR
databases into agreed upon case definitions would help
standardize the approach to examining outcomes of
interest in all multipurpose record linkage databases. In
our experience, these coding algorithms can be reliably
established for most clinical events that are regularly
encountered as either co-morbidities or clinical outcomes
in pharmacoepidemiologic research. 

Objective

We propose that an initiative be undertaken to
create Standardized Coding Lists to ensure a
consistent approach to defining health outcomes

of interest (HOI) using diagnostic, drug, laboratory and
procedure terms. These standardized definitions for HOI
would to be used across industry, government, and
academia when conducting analyses in administrative
claims and electronic medical record (EMR) databases.
This initiative would provide a standardized frame of
reference for HOIs in all database analyses and help those
who review these analyses understand how a HOI was
defined in the study. To complement such a HOI coding
library, we also encourage a collaborative effort across
all sectors of the field of pharmacoepidemiology to
consolidate drug and vaccine codes, mapping National
Drug Code (NDC) drug codes used in the U.S. to the
respective Anatomical Therapeutic Chemical (ATC) and
Drug Identification Number (DIN) drug codes in Canada,
and British National Formulary (BNF) and ATC drug code
designations in Europe. In addition, it will be necessary in
these mappings to account for changes in medication
nomenclature over time.

Problem Statement
It is becoming ever more prevalent to conduct
pharmacoepidemiology studies in claims and EMR
databases to examine the baseline characteristics and
risks of patients using therapeutic products (drugs,
biologics, vaccines, devices) and the safety and/or
effectiveness of these products. These analyses of
baseline characteristics and HOI can be both descriptive
and comparative (comparing products or use of product
and non-use) within the same disease population.
Analyses are being conducted by many different
stakeholders – e.g. database owners, academic
researchers, government agencies and industry, in
different types of databases. Currently, when one reviews
an analysis there is no frame of reference for the HOI
such that in one analysis a HOI may be defined using one
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Creation of Standardized Coding Libraries -
A Call to Arms for Pharmacoepidemiologists
Nancy C. Santanello,
MD, MS - Vice President, Epidemiology, Merck Research Laboratories
Edward Bortnichak, 
PhD - Global Head Pharmacoepidemiology and Database Research Unit, Merck
Research Laboratories

With special acknowledgment to all the epidemiologists in PEDRU: Bing Cai, Drs.
Robert LoCasale, Robert Lubwama, Doug Kou, and Vinay Mehta.
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This includes those serious drug safety risks of recurrent
concern across multiple drug classes, such as acute renal
failure, liver necrosis, and seizure, that have been
identified by FDA as «designated medical events»
(DMEs).

There is precedent for standardizing terms in the
pharmacovigilance arena in the use of Standardised
MedDRA Queries (SMQs). SMQs were developed to
facilitate retrieval of MedDRA-coded data as a first step
in investigating drug safety issues in pharmacovigilance
and clinical development. An SMQ relates to a defined
medical condition or area of interest. The included terms
in an SMQ may relate to signs, symptoms, diagnoses,
syndromes, physical findings, laboratory, and other
physiologic test data, etc., related to the medical
condition or area of interest.

It was recognized that the size and complexity of
MedDRA terminology carried the risk that different users
may select differing sets of terms while trying to retrieve
cases relative to the same drug safety problem.

It has also been stressed that the active participation of
drug regulatory authorities in the preparation of search
queries is essential for their subsequent acceptance of
search results and that there is a need to agree upon how
the search results should be presented using a specially
designed template. There is no such agreement or
standardized approach to defining cases or HOI when
using claims or EMR databases.

Proposed Solution
A standardized approach to defining what terms go into
a HOI in an administrative claims or EMR database study
would be required. Standardization would help achieve
uniformity in conducting analyses and presenting results
strategies and would help foster reproducible analyses in
other databases. There may need to be customization of
case definitions for HOIs based on the database being
utilized. However, the basis for the case definition could
be the standardized definition, supported by identified
consensus in the published literature and carefully vetted
against current clinical best practices, with the
modifications explained in the analytic plan and the
presentation of results. 

As an example, if chart review were possible in a
database to validate the cases, one might want a more
sensitive case definition to capture all possible events.
Whereas, if chart review were not available, a more
specific case definition might be required (e.g. requiring
certain number of hospital days with a diagnosis of Acute
Myocardial Infarction).

Certainly, HOI coding libraries would have to be developed
separately for U.S. database applications, which rely on ICD-
9 classification of medical events, and for the databases in
the U.K. which are READ or READ/OXMIS based. In addition,
ICD-10 classifications are prevalent in many places in
Europe, and mappings between codes developed in ICD – 9
and ICD – 10 should be developed.

The standardization of terms/codes for use in claims and
EMR database studies would necessitate a multi-
functional approach involving various stakeholders. In
addition, the terms for HOI would need to be available to
all stakeholders. This type of project may fit into the
Reagan-Udall Foundation which has as its mission to
support public-private partnerships and other scientific
collaborations to advance FDA’s mission to modernize
medical, veterinary, food, food ingredient, and cosmetic
product development, accelerate innovation, and
enhance product safety. 

Examples of institutions which could effectively «house»
and maintain these coding libraries, allowing access to
all interested parties, would be organizations such as the
National Library of Medicine and the Eisenberg Center. In
that the HOI definitions, identification algorithms, and
supporting validation documentation that comprise such
a library are «living», evolving, documents that change
over time as clinical knowledge builds and the available
information contained in databases fluctuates, the
maintenance of such a resource will not be a trivial issue
and will require adequate ongoing funding. These are
essential tools if we are to optimally utilize currently
available data resources, and they are a prerequisite for
realizing the full potential of analyses in aggregate «mega»
database systems that are currently in development, such
as those anticipated through the Sentinel Network initiative
sponsored by FDA.

Clearly, the coding of HOIs and of drugs/vaccines in
pharmacoepidemiology studies is one critical aspect of
epidemiology practice that would benefit from far more
consistency and «science» and far less «art».

For more information, please contact:

Nancy Santanello, MD, MS, Vice President, Epidemiology, 
Merck Research Laboratories
Merck & Co. Inc., UG-1D60, PO Box 1000
North Wales, PA 19454-1099 
nancy_santanello@merck.com
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To download the new version of the EU-RMP

Annex 1, please go to :

http://eudravigilance.emea.europa.eu/human/EURi

skManagementPlans.asp

When to submit the EU-RMP Annex 1? 

The EU-RMP Annex 1 reflecting the final version of
the EU-RMP as agreed at the time of the initial
Opinion and any following Opinions referring to
updates to the EU-RMP Safety Specification is due to
be submitted to EudraVigilance within 15 calendar
days after the receipt of the Opinion.

In accordance to the requirements laid down in the
conditions of the marketing authorisation where an
EU-RMP has been submitted, an updated EU-RMP
including Annex 1 should be submitted at the same
time as the next Periodic Safety Update Report
(PSUR). In addition, an updated EU-RMP including
Annex 1 should be submitted when new information
is received that may impact on the current Safety
Specification, Pharmacovigilance Plan or Risk
Minimisation Plan, within 60 days of an important
milestone being reached, and at the request of the
EMEA.

The EU-RMP Annex 1 is aimed at reflecting
the Safety Specification of the EU Risk
Management Plan template as referred to in

Annex C of Volume 9A of ‘The Rules Governing
Medicinal Products in the European Union’ of the
Notice to Marketing Authorisation Holders: Template
for the EU Risk Management Plan (EU – RMP) -
(Doc.Ref. EMEA/192632/2006).

The purpose of the EU-RMP Annex 1 is to allow for
the monitoring of identified and potential risks and
important missing information in relation to
suspected adverse reactions reported to
EudraVigilance for centrally authorised medicinal
products.

The EU-RMP Annex 1 is now set up as a form in
Visual Basic. The Visual Basic Form (Version 1.1)
replaces the previous Word Macros template. 

From 1 January 2009 only XML files generated by the

Visual Basic Form will be accepted as EU-RMP Annex 1.

This XML file should be sent via EudraLink to 
h-eurmp-evinterface@emea.europa.eu.

METHODS
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A new interface between EU-RMP 
and Eudravigilance

Keywords
EUDRAVIGILANCE, EU-RMP
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Integrated Cardiac Safety: Assessment Methodologies for
Noncardiac Drugs in Discovery, Development, 
and Postmarketing Surveillance 
By J. Rick Turner and Todd A. Durham 
Publisher: Wiley; 1st edition (November 3, 2008)
ISBN-10: 0470229640 - ISBN-13: 978-0470229644

This book covers cardiac safety assessment of drugs at all stages of the lifecycle from
discovery thru postmarket research. The focus is on cardiac safety of those drugs that do
not target the cardiovascular system, meaning cardiac safety as a possible side effect of

drugs. Such safety issues are the leading cause of drug withdrawals from market and failures during
development and trial stages. In this self-contained, reader-friendly approach, the author looks at cardiac safety
assessments at all stages of a drugs lifecycle including drug discovery, non-clinical research, 
pre-approval clinical trials, and post marketing research along with guidance and methodology for assessing
cardiac safety.
The serious nature of cardiovascular adverse drug reactions occurring in patients makes assessment of a drug’s
cardiac safety profile a high priority during both development and post-approval monitoring. 
Integrated Cardiac Safety provides necessary guidance and methodology for professionals assessing cardiac safety
of drugs throughout all stages of the drug’s life, from discovery and development through postmarketing research. 
This self-contained, reader-friendly text is valuable to professionals in the pharmaceutical, biotechnology, 
and CRO industries, pharmacologists, toxicologists, government officials, and students.

Publication
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statistical significant differences observed (p<0,05)
between the mentioned groups and the groups without
positive responses (groups 1 and 3).1

The inclusion of patients treated with placebo in
placebo-controlled studies has a multifunctional role:1

1) To distinguish pharmacodynamic effects of the drug
from the psychological effects caused by its use
(placebo-effect);

2) To separate the drug effect from the variable of
change in the natural course of the disease in a
certain timeframe, and from other external factors;

3) To avoid false positive or false negative conclusions.

Therefore, the definition of placebo in clinical research
that arises from the previous discussion could be: it is an
inactive, an inert substance prepared to be in
appearance similar to the active investigated
substance.1,5,10

Placebo-controlled studies have a significant value in
early assessment of a new potential drug, thus showing
that the treatment with a new drug is more effective or
maybe more adverse in comparison to baseline without
any treatment. The scientific arguments reffering to the
benefits of placebo-controlled studies are the following:1

• There is no standard therapy or it is uneffective;
• The substance under investigation is completely new

in respect to the mode of action;
• The comparison to the standard therapy is

unappropriate (e.g. mode of administration, dosage);

Introduction
The presence of placebo through medical
history, since ancient to modern times of human
society is very well known. It starts with the first

attempts and forms of medical treatment and in the last
decades it has been recognized as an important
methodological tool with significant role in clinical
practice and clinical research. There is a large number of
definitions of placebo, but in general, it is described as
an inactive, inert substance or a procedure without
specific efficacy in the applied condition.1-5

The term placebo comes from the Latin word placere
meaning to please. The origin of the term is also found
in a religious context in the Psalm 116 of the Hebrew
Bible and was translated as a Psalm 114 in the Latin and
English versions: Placebo Domino in regione vivorum -
I will please the Lord in the land of the living.6

Referring to the etymological meaning, the placebo
effect is a positive effect derived from the therapy,
frequently useful, but sometimes negative when it is
defined as nocebo effect. In the early 1960s, Beecher
stated “However inert a placebo may be in the usual
sense, it is not inert in its effects“.6-8 The discussions and
dilemmas about placebo and placebo effect, its
possibilities to measure and express them with
evidence-based facts were presented in a number of
studies.

The Use of Placebo in Clinical Research
Placebo effect, more or less present as a part of different
forms of treatment, is hard to distinguish from the real,
active and specific effect of the therapy. Although, there
are different data on various clinical entities, the general
opinion is that 35-40% patients are positive placebo-
reactors. The spectrum of studies confirms this opinion
in conditions like schizophrenia, depression, pain,
hypertension or asthma.1 According to some studies,
there are around 25 to 60% patients with diagnosed
depression who are placebo reactors and consequently
with significant symptoms reduction.1,9 Similar results
are reported in schizophrenia patients.1 Such high rate
of positive placebo responses led some authors to the
conclusion that 50 to 75% of antidepressives virtual
efficacy is actually a placebo-effect.1 Figure 1 shows why
it is sometimes difficult to differentiate the placebo
effect from the active drug effect.

There was no statistical significant difference between
the groups with positive responses on placebo and
antidepressives (groups 2 and 4), but there were

Placebo-Controlled Studies: General overview
and specifities in Croatia
Edina Ćatic Ćuti, 
MD, Medical Advisor, Bayer Schering Pharma, Zagreb, Croatia

PLACEBO, PLACEBO-EFFECT, PLACEBO-

CONTROLLED STUDIES, ETHICS, HELSINKI

DECLARATION, ETHICS COMMITTEE

(continued on p. 10) 
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Figure 1: Main value of the Hamilton's Depression 

scale during 8-week observation in patients 

with positive responses and without response 

to anti-depressive drugs in a double-blind experiment.
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Figure adapted from: Francetic I, Vitezic D. Basics of clinical pharmacology.
2007.
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• It is possible to measure the response only by
subjective parameters;

• It is very well known that the treated condition is
characterized by a high level of placebo induction (e.g.
depression).

In addition during the development and analysis of each
study it is very important to evaluate which cases are
not appropriate and not justified for the use of placebo
in a control group. The reasons are usually scientific and
ethical in line with Helsinki Declaration.

Ethics in Placebo-Controlled Studies
The basis for evaluating whether or not a study is ethical
are the Helsinki Declaration, the GCP standars and the
Clinical Trial Directive.

The Helsinki Declaration as a gold standard directive on
how to conduct controlled studies in humans in line with
ethical principles, has undergone many revisions in
order to provide a universal set of principles. The last
revision of Helsinki Declaration, Seoul, October 2008,
emphazises the following in the article 323:

1) The use of placebo, or no treatment, is acceptable in
studies where no current proven intervention exists;
or

2) Where for compelling and scientifically sound
methodological reasons the use of placebo is
necessary to determinate the efficacy or safety of an
intervention and the patient who receive placebo or
no treatment will not be subject to any risk of serious
or irreversible harm. Extreme care must be taken to
avoid abuse of this option.

Table 1 shows when the use of placebo in clinical trials
is defined as acceptable or unacceptable. This issue is
still a topic of intense debate.2

Specificities in Croatia
Since 1997, Croatia used to have a combination of
Healthcare Ethics Committee and research ethics
committee or Institutional Review Board (IRB), which
usually operated in different healthcare institutions.10

In 2003, after the first Law on Drugs and Medical Devices
was implemented, the review of the research protocol
became the responsibility of the independent central
research ethics committee. At that time the ethics
committees functions started to change.
In 2007, the new version of the Law on Drugs and
Medical Devices insisted on a centralized approach in
the sense that all research protocols should be reviewed
by an independent central ethics committee that was
first located at the Ministry of Health and Social Welfare,
and then since 2008 at the Agency for Drugs and
Medical Devices. When the new regulation on clinical
research and good clinical practice was presented, the
review of all clinical and also non interventional
research of drugs and medical devices by an
independent central ethics committee became
mandatory.4,10

The central ethics committee gathers the most
proeminent Croatian medical experts in different fields
of medicine.
It must be pointed out that the central ethics committee
in Croatia, as part of a country in transition, follows the
EU legislations in the field of clinical trials, and as far as
concerning ethics, relates to the Helsinki Declaration,
GCP and Clinical Trial Directive.
Placebo-controlled studies, have among other types of
studies, an important role, although medical experts are
divided in opinions about placebo and its use in clinical
practice and research. Nevertheless, placebo-controlled
studies contribute significantly to expand the limits of
the knowledge about efficacy and safety of the drugs by
providing valuable benefits in line with widely accepted
ethical principles to those who need them most: the
patients.

For more information, please contact:

Edina Ćatic Ćuti, MD
Bayer Schering Pharma, Croatia
edina.catic@bayerhealthcare.com
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Table 1: Placebo in clinical trials

Acceptable Unacceptable

Initial assessment Poses a risk of 
of an investigational drug serious discomfort

Disease with spontaneous Poses a risk of 
tendency to improvement, irreversible harm 
possibly healing including death

Psychological component of Existing therapy 
the disease important improves survival or

decreases serious
morbidity

Causing only temporary 
discomfort

Serious risk of irreversible 
harm absent

Table adapted from: Vrhovac B. Placebo and the Helsinki Declaraton- What
to do? Sci Engin Ethics 2004; 10:81.
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April 22-24 2009

Drug Safety Surveillance and
Epidemiology
Park Hyatt Philadelphia, USA

What you will learn:
• Discover the historical and regulatory

framework for safety surveillance and
post approval marketing

• Describe the legal and regulatory
importance of safety within a drug’s
overall profile

• Recognize US and international safety
surveillance regulatory requirements

• Describe FDA initiatives for safety
surveillance of drugs, biologics and
vaccines

• Apply epidemiologic methods to drug
safety surveillance

• Describe the concepts, tools, and
strategies for risk management

More information at: www.diahome.org, 
event code: 09456
Or contact: Colleen Buckley, 
Tel. +1 215-442-6108
Colleen.Buckley@diahome.org

April 25-27, 2009

ISPE 2009 Mid-Year Meeting
Karolinska University Hospital, Stockholm,
Sweden

The 2009 Mid-Year meeting of the
International Society for
Pharmacoepidemiology (ISPE) will be held
in Stockholm, Sweden 26-27 April (ISPE
Board meeting on April 25, pre-
symposium courses on April 26; Scientific
Program Committee meeting on April 26).

ICPE Celebrates 25 years at Mid-Year
meeting in Stockholm, Sweden April 
26-27, 2009. The year 2009 marks 25 years
since Stan Edlavitch, ISPE Lifetime
Emeritus, organized the first International
Conference on Pharmacoepidemiology
(ICPE) in Minneapolis, Minnesota, USA.

Meetings - Mark your calendar

The 2009 ISPE Mid-Year Scientific
symposium on Monday April 27 will
recognize the historical development in
pharmacovigilance and
pharmacoepidemiology with the
preliminary title: From thalidomide to
pharmacovigilance to
pharmacoepidemiology, has drug safety
and effectiveness really improved since
thalidomide?

More information at:
http://www.pharmacoepi.org/meetings/mi
dyear09/index.cfm

May 6-7, 2009

Keeping Up With The Constantly
Changing Global Regulatory
Environment For Pharmacovigilance
– Staying In Control
Novotel London West, Hammersmith
International Center, London 

Programme outline: 
• Regulatory requirements in Europe and

the USA 

• Operational and IT aspects 

• How to design compliance friendly
systems during clinical development
and postmarketing 

• Audits 

• Planning and coping with inspections 

More information at:
http://www.dsru.org/shortcourses_training
.html
Or contact: Jan Phillips,
jan.phillips@dsru.org
Tel: +44 (0) 23 8040 8605

May 13-15 2009

Practical Guide for
Pharmacovigilance: Clinical Trials
and Post Marketing
NH Harrington Hall, London, UK

This is a basic overview course, intended
for individuals who have limited

experience in pharmacovigilance/drug
safety monitoring. The focus will be on
pharmacovigilance with traditional
medicinal products, both investigational
and marketed, intended for human use in
clinical trials, in post marketing studies,
and in the healthcare setting following
product launch.
Target Audience: Beginner Level

More information at: www.diahome.org,
event code: 09545
Or contact: DIA Europe, 
Tel: +41 61 22 55 151, 
Fax: +41 61 22 55 152
diaeurope@diaeurope.org

June 3-4, 2009

Periodic Safety Update Reports
Solent Hotel, Whiteley, near Fareham,
Hampshire

Programme outline: 

• History of PSUR’s 

• Format and content of a PSUR - the ICH
E2C guideline 

• Planning and writing a PSUR 

• Summary bridging reports and
addendum to PSUR 

• CIOMS V group recommendations 

More information at:
http://www.dsru.org/shortcourses_training
.html
Or contact: Jan Phillips,
jan.phillips@dsru.org
Tel: +44 (0) 23 8040 8605

June 21-25, 2009

DIA 45th Annual Meeting
San Diego, California, USA
Better Medicines: Improving Safety with
Every Step

More information at: www.diahome.org,
event code: 09001.
Or contact: DIA office, 
Tel: +1 215 442 6100, 
Fax: +1 215 442 6199.
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July 1, 2009 

6th EudraVigilance Information Day
EMEA, London, UK

The establishment of a fully operational and
completely populated EudraVigilance System
to support the EU pharmacovigilance and risk
management activities remains one of the
priorities of the EMEA’s work programme in
2009. 
The EudraVigilance Information Day will
provide a forum for marketing authorisation
holders and sponsors of clinical trials to gain a
better understanding of the key activities of
the EudraVigilance Expert Working Group in
line with their work programme for 2009 (see
http://eudravigilance.emea.europa.eu).

More information at: www.diahome.org,
event code: 09529
Or contact: DIA Europe, Tel: +41 61 225 51 51,
Fax: +41 61 225 51 52
diaeurope@diaeurope.org

August 16-19, 2009

ICPE 2009
25th Anniversary International
Conference on Pharmacoepidemiology
& Therapeutic Risk Management
Rhode Island Convention Center

More information at:
http://www.pharmacoepi.org/meetings/25thco
nf/index.cfm

Aug 20-21, 2009

Project Risk Management
DIA, Horsham, PA, USA

How an Effective Plan Can Eliminate Risk: Use
a Risk Tracker tool to apply the techniques

discussed during the lectures in order to
stimulate more in-depth understanding of
the risk management process.
What you will learn: 
• Risk management planning, 
• Risk identification, 
• Qualitative risk analysis, 
• Quantitative risk analysis, 
• Risk response planning, 
• Project risk monitoring and control

More information at: www.diahome.org,
event code: 09449
Or contact: Laura Parker, Tel. 215-442-6101
Laura.Parker@diahome.org

October 23-25, 2009

The 4th Asian Conference on
Pharmacoepidemiology
Tainan, Taiwan

The Conference will be co-hosted by the
Pharmaceutical Society of Taiwan. The main
theme for this year is “Communication and
Collaboration for Safety”. The goal of this
Conference is to provide a platform of
communication and collaboration among
stakeholders from academia, industry,
government, and the public to share their
experiences and concerns on drug safety
issues. In the 3-day program, the 4th ACPE
2009 will provide educational sessions on
pharmacoepidemiology and therapeutic risk
management. Experts from Europe, USA,
and Asia will share their experiences in
areas of translating research results to policy
and clinical decision-making, developing and
implementing risk-management programs,
and improving prescribing quality. In
addition, critical issues in using databases
will be discussed.

More information at: http://www.acpe-
taiwan.org.tw/index.html


