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Abstract
Purpose In 2005, new European legislation authorised
Regulatory Agencies to require drug companies to submit
a risk management plan (RMP) comprising detailed
commitments for post-marketing pharmacovigilance. The
aim of the study is to describe the characteristics of RMP
for 15 drugs approved by the European Medicines Agency
(EMA) and their impact on post-marketing safety issues.
Methods Of the 90 new Chemical Entities approved
through a centralised procedure by the EMA during 2006
and 2007, 15 of them were selected and their safety aspects
and relative RMPs analysed. All post-marketing communi-
cations released for safety reasons related to these drugs
were also considered.
Results A total of 157 safety specifications were established
for the drugs assessed. Risk minimisation activities were

foreseen for 5 drugs as training activities. Post-marketing safety
issues emerged for 12 of them, leading to 39 type II variations
in Summary of Product Characteristics (SPC). Nearly half of
such variations, 19 (49%), concerned safety aspects not
envisaged by the RMPs. Besides this, 9 Safety Communica-
tions were published for 6 out of 15 drugs assessed.
Conclusion The present study reveals several critical points
on the way RMPs have been implemented. Several
activities proposed by the RMPs do not appear to be
adequate in dealing with the potential risks of drugs. Poor
communication of risk to practitioners and to the public,
and above all limited transparency for the total assessment
of risk, seem to transform RMPs into a tool to reassure the
public when inadequately evaluated drugs are granted
premature marketing authorisation.

Keywords Risk management . Risk assessment . Safety
management . Surveillance programs . Hazard .

Postmarketing product surveillance

Background

Repeated incidents on drug safety have highlighted the
weaknesses of the European pharmacovigilance system,
relying mainly on the spontaneous reporting of adverse drug
events. Stricter assessment before drug approval and more
intensive post-marketing surveillance through alternative
tools like randomised clinical trials, observational studies
and use of registries could have prevented or limited such
incidents [1, 2]. From 2005, new European legislation has
authorised regulatory agencies to require drug companies to
submit, along with their application for marketing author-
isation, a risk management plan comprising detailed commit-
ments to post-marketing pharmacovigilance [1].

A product Risk Management Plan (RMP) is defined as a
plan identifying the risks associated with a medicinal
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product, methods of further clarifying the safety profile of a
product, and tools designed to minimise the risk to
individual patients in clinical practice [3]. Since the
implementation of RMPs in Europe, only one publication
has critically assessed their role in improving the safety of
marketed drugs [4].

The following paper is based on the risk/benefit assess-
ment of new drugs marketed in Italy carried out by the drug
information bulletin Dialogo sui Farmaci, a member of the
International Society of Drug Bulletins (ISDB). The aim of
the study is to describe the characteristics of RMPs for 15
drugs approved by the European Medicines Agency
(EMA), and their impact on post-marketing safety issues.

Materials and methods

Among 90 drugs approved by the Committee for Medicinal
Products for Human Use (CHMP) of the EMA between
2006 and 2007, we selected those that were marketed in
Italy in 2007 and 2008 (i.e. 38 products). From these, we
excluded orphan drugs (11), new associations (4), newly
labelled indications (2), drugs for topical use (1) and 5
drugs that were not assessed by Dialogo sui Farmaci.

The remaining 15 drugs belong to the following
therapeutic categories:

1. Drugs for the prevention of different risk factors:

a) Antidiabetics: exenatide, vildagliptin, sitagliptin
b) Smoking cessation: varenicline
c) Antiobesity: rimonabant

2. Vaccines: tetravalent and bivalent HPV vaccine; Rota-
virus vaccine

3. Anti-infective drugs: anidulafungin, entecavir, telbivudine
4. Biological drugs: abatacept; ranibizumab; methoxy

polyethylene glycol epoetin beta (MPEG epoetin beta)
5. Others: paliperidone

The safety data available in the public domain of the
European Public Assessment Report (EPAR) for these 15
drugs have been analysed and compared with the information
contained in the summary of the Risk Management Plan
published in the same document (EPAR) [5]. The structure of
a Risk Management Plan and the different sections of each
part are described in Table 1.

In order to verify if the studies required in the RMP were
ongoing or not, we consulted two databases of clinical
studies registries (clinicaltrial.gov and the WHO register)
up to June 2009, using the ID number of clinical studies
reported in RMP, when available. With regard to the post-
marketing changes published for safety reasons up to June
2009, we checked all type II modifications (major changes)

contained in the Summary of Product Characteristics (SPC)
introduced for safety reasons. These changes are available
in the document “Steps taken after authorisation” of the
EPAR. Moreover, we examined all the safety communica-
tions published by the EMA (like press releases or public
statements) about the selected drugs [6].

Results

What did RMPs address?

While a total of 157 safety specifications had been determined
for the 15 drugs assessed, the type of risk (defined as identified
risk, potential risk or important missing information) was
detailed for just 7 of them. Common activities included for all
the 15 drugs were routine pharmacovigilance and SPC
modifications. Additional Pharmacovigilance Activities
(experimental or observational studies) and Additional Risk
Minimisation Activities proposed for each drug are shown in
Table 2. No additional pharmacovigilance activities (i.e. new
safety studies) were found for two drugs: paliperidone and
sitagliptin. Among the studies required for 13 drugs, many
were not described or were not identifiable through an ID
number: in fact only 5 of them were found in the clinical trial
registries at least 2 years after approval of the drugs, as
shown in Table 3. For 5 drugs, risk minimisation activities in
the form of training activities were included for practitioners
(3), for patients (1) or for both (1).

Post-marketing safety measures

After these drugs were marketed and up to June 2009,
safety issues had emerged for 12 of them, leading to 39
type II variations in SPC, including new adverse effects,
contraindications, warnings, interactions or other safety-
related information. Nearly half of such variations, i.e. 19
(49%) of them, regarded new safety concerns not previ-
ously considered by the RMPs. Among the remaining 20
variations (51%), only 1 (entecavir and the risk of HVB
virus resistance) resulted from a study reported in the RMP;
13 of these emerged from post-marketing studies not
mentioned in the RMP (i.e. telbivudine and peripheral
neuropathy, for which the RMP proposed only routine
pharmacovigilance. This adverse effect motivated the
publication of a public statement. Rotavirus vaccine and
apnoea in premature infants and entecavir and HIV
resistance were safety concerns not envisaged in their
RMP). Finally, 6 modifications were due to routine
pharmacovigilance.

In addition, 9 Safety Communications (SC: press
releases or public statements) had been published for 6
out of 15 drugs assessed (Table 3).
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Two SCs reported events not previously included in
the related RMPs of two drugs (two cases of death in
subjects vaccinated with the tetravalent HPV vaccine,
events not considered as causally related to the vaccine;
entecavir and HIV-resistant strains in 3 patients with HIV
co-infection).

Two further SCs concerned the risk of epoetins in
patients with chronic kidney disease, which may be
associated with an increased risk of mortality and cardio-
vascular morbidity. The RMP included a post-marketing
safety study for thromboembolic events.

The remaining 5 SCs related to three drugs and reported
safety concerns already included in the RMPs. Telvibudine
was associated with peripheral neuropathy, varenicline with
suicidal ideation and suicide attempts, and 3 SCs were
issued for rimonabant. As regards rimonabant, the first SC
contraindicated its use in patients with ongoing major
depression or those treated with antidepressants and the

other 2 SCs announced its suspension and subsequent
withdrawal because of serious psychiatric events.

Pharmacovigilance activities foreseen in the RMPs of
these three drugs were mainly routine pharmacovigilance.
For rimonabant, an unspecified study was also included; the
intensification of the psychiatric events described in the SC,
however, was mainly based on case reports and cumulative
reviews. No safety data emerged for 3 out of the 15 drugs
assessed (anidulafungin, abatacept, bivalent HPV vaccine).

Discussion

How can RMPs improve pharmacovigilance ?

In order to “reinforce” routine pharmacovigilance, RMPs
have included additional pharmacovigilance activities that
go beyond spontaneous reports, such as new specific

Table 1 Structure of a Risk Management Plan (RMP)

Part I Part II

Safety specification Pharmacovigilance plan Risk minimisation plan

Routine pharmacovigilance Additional
pharmacovigilance
activities

Routine risk minimisation
activities

Additional risk
minimisation activities

Safety specification
concerns three type of
risks: identified risk
(adverse effects [AE]
observed in clinical trials
or epidemiological studies
for which the magnitude
of the difference,
compared with the
comparator group, on a
parameter of interest
suggests a causal
relationship); potential
risk (AE observed only in
pre-clinical trials; in
clinical trials but with a
low incidence rate and
without a casual
relationship; an event that
is known to be associated
with other products of the
same class); important
missing information
(information that is not
available at the time of
submission and that
represents a limitation of
the safety data with
respect to predicting the
safety of the product in
the marketplace).

Pharmacovigilance
activities: report of
suspected adverse
reactions by doctors and
other health care
professionals to the
competent authorities;
Periodic Safety Update
Report (PSUR)

For medicinal products
with significant identified
risks, significant potential
risks or significant
missing information,
activities designed to
address these safety
concerns should be
considered, e.g. new
post-marketing studies,
monitoring ongoing
studies, use of registries.

The warnings and
information contained
within the Summary of
Product Characteristics
and the Patient Leaflet,
and the careful use of
labelling and packaging,
which aim to reduce the
probability of an adverse
reaction occurring or its
severity.

Activities in which a
reduction in risk is
achieved primarily
through the provision
of information and
education (e.g.
educational material or
training programmes for
prescribers, pharmacists
and patients) or activities
seeking to control the
use of the medicine
(e.g. restricted medical
prescription, restricted
access programmes).
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studies planned for safety reasons including observational
ones, or monitoring safety aspects of ongoing clinical trials.
These activities could provide stronger and more timely
evidence on safety and speed up procedural steps for
adequate measures to be taken.

Among the Risk Minimisation Activities, information
and training activities for practitioners and patients are new
tools, different from SPC modifications, which could, at
least theoretically, help to improve risk communication and
consequently minimise harm caused by new drugs.

The real value of RMPs as a tool to identify, clarify and
minimise risks can be estimated by comparing the clinical
safety of each drug with the safety concerns considered and
developed in the RMP (both available in the scientific
discussion of the EPAR) at the time of drug approval. A

second step compares the activities foreseen in the RMP
(mainly additional pharmacovigilance activities and a risk
minimisation plan) with the safety aspects that emerged in
the post-marketing phase (SPC type II modifications for
safety reasons and EMA safety communications). This
analysis reveals several critical points about the way RMPs
have been implemented and about their real value.

Several activities proposed by the RMPs do not appear
to be adequate for dealing with the potential risks of drugs

Pharmacovigilance activities foreseen in the RMP to
address safety concerns appear inadequate for ascertaining
the observed risks. Rimonabant is one such example, where
psychiatric side effects, depression in particular, were

Table 2 Main features of the RMPs of the 15 drugs

Drug Therapeutic indication Number
of RMP
safety
concerns

Required new studies in the RMP Additional risk
minimisation
activities

Identification
of type of
riska

Exenatide Type II diabetes 10 4 clinical trials; meta-analyses from
long-term studies in 2007 and 2009;
1 database study

No No

Sitagliptin Type II diabetes 10 No No Yes

Vildagliptin Type II diabetes 14 Total number of studies not specified:
post-marketing epidemiological study;
cohort observational study; clinical studies

No No

Varenicline Smoking cessation 8 5 randomised clinical trials+1
observational study

No Yes

Rimonabant Obesity 16 Total number of studies not specified.
2 observational studies, 1 disease registry.
Monitoring prescription

For practitioners Yes

Tetravalent
HPV
vaccine

Prevention of pre-malignant
genital lesions, cervical
cancer and external genital
warts related to HPV

4 Pregnancy registry; post-marketing safety
study; Norwegian vaccine study, Nordic
Cancer registry, adolescent cohort study
and adolescent extension study

No No

Bivalent HPV
vaccine

Prevention of pre-malignant
cervical lesions and cervical
cancer causally related to HPV

7 4 ongoing studies; 7 clinical trials;
1 cohort study; 1 pregnancy register

No Yes

Rotavirus
vaccine

Rotavirus immunisation 7 Post-marketing safety surveillance study;
1 clinical trial

No No

Anidulafungin Invasive candidiasis 10 3 clinical trials+2 observational studies No Yes

Telbivudine HVB 9 Ongoing and planned future studies
(not identified)

For practitioners Yes

Entecavir HVB 7 4 new studies not specified; roll-over
studies and large observational study;
ongoing studies (not identified)

No No

Abatacept Rheumatoid arthritis 11 2 new studies not specified, 5
epidemiological studies; 2 registries

For patients Yes

MPEG
epoetin beta

Anaemia associated with
CKD

10 Paediatric development programme For practitioners No

Ranibizumab Age-related macular
degeneration

6 3 observational studies For patients and
practitioners

No

Paliperidone Schizophrenia 28 No No No

HPV, human papilloma virus; MPEG, methoxy polyethylene glycol ; HVB, hepatitis B virus; CKD, chronic kidney disease
a Identification of type of risk: in the Safety Specification section of each RMP, the type of risk surveyed should be classified as identified risk, potential risk
or important missing information
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already identified as the main safety issues at the time of
approval. The proposed activities considered in the RMP,
among them an unspecified study, and further changes in
the SPC, were inadequate for minimising a risk that caused
its withdrawal 2 years later.

Another example is varenicline: its RMP identified as
safety concerns “adverse events associated with smoking
cessation (which included depressed mood, insomnia,
irritability/frustration/anger, restlessness, and concentration
difficulties)”, stating that “no attempt was made in the
analysis of varenicline safety data to distinguish between
the events associated with varenicline and those associated
with nicotine withdrawal”. For this safety issue, only
routine pharmacovigilance was proposed. Three years after
the launch of varenicline, 4 out of 6 SPC modifications
were due to psychiatric events.

Cardiac events such as increased incidence of atrium–
ventricular block were observed with vildagliptin in both
animal models and clinical studies. Although the EMA
recommended that specific post-marketing studies on
cardiovascular safety should be conducted, the approved
RMP did not include any study to monitor heart-related

adverse effects, but simply suggested routine pharmacovi-
gilance activities.

Poor risk communication

Providing risk-related information is a crucial step: if safety
information fails to reach health professionals and patients
within adequate timeframes, the whole RMP system and
pharmacovigilance itself will lose significance. The criteria
whereby some pieces of information are addressed through
SPCs change while others are the subject of public
statements are unclear. The following examples illustrate
the case.

At the time of exenatide approval, 40 cases of pancreatitis
were observed, which progressively increased in number.
Pancreatitis as well as acute renal damage are included as
rare events in the SPC update, although no quantitative data
are supplied. An SC might be more adequate for serious
reactions such as these. Other Regulatory Agencies, such as
the FDA in the USA or the MHRA (Medicines Healthcare
products Regulatory Agency) in the UK, have published
official communications through “Dear Healthcare Profes-
sional” letters or pharmacovigilance newsletters about such
risks [7, 8].

Another example is rimonabant. Warnings such as the
one against administering rimonabant to individuals with
pre-existing depression or who are using antidepressants
should have been issued as contraindications earlier; the
same applies to epileptic patients. Repeated changes in
warnings in the SPC do not seem to protect patients
adequately.

Limited transparency

A major issue, which is also the main limitation of this
study, is the lack of publically available data regarding the
most significant aspects of the RMPs. Information is
particularly lacking in the area of additional pharmacovigi-
lance activities. The article by Giezen et al. [4] assessed the
RMP of 18 drugs (8 of them are the same as those analysed
in this article). Having access to the study protocols
foreseen in the RMP, the authors report that no one study
had a complete protocol, 26% submitted a limited protocol,
the remaining 74% had a study synopsis, a short description
or just a commitment to perform a study. The educational
programmes for doctors and patients are also lacking in any
content. There is thus a tangible risk that these programmes
could become a promotional tool instead of improving the
safe use of drugs.

Other important data such as whether the drug has been
submitted or not to the EMA regulatory authorities for
scientific advice or protocol assistance in the evaluation
process, before drug approval, are also lacking. According

Table 3 Main safety changes after drug approval for the 15 drugs

Drug Studies found
in clinical
trials
registries

SPC Type II
safety
modifications

EMA Safety
Communication:
public statement
or press release

Exenatide Yes 3 No

Sitagliptin No 3 No

Vildagliptin No 2 No

Varenicline Yes 6 14/12/2007

Rimonabant No 3 19/07/2007

23/10/2008a

30/01/2009a

Tetravalent
HPV vaccine

No 4 24/01/2008

Bivalent HPV
vaccine

No 0 No

Rotavirus
vaccine

No 6 No

Anidulafungin Yes 0 No

Entecavir Yes 5 05/03/2007

Telbivudine No 2 14/02/2008

Abatacept Yes 0 No

Ranibizumab No 2 No

MPEG
epoetin beta

No 2 27/4/2007

23/10/2007

Paliperidone No 1 No

SPC, Summary of Product Characteristics; EMA, European Medicines
Agency
a Suspended and withdrawn
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to Giezen et al., marketing authorisation applicants and
regulators should have active discussions on postmarketing
studies early in the evaluation process by way of scientific
advice. However, major involvement of regulators in drug
development, through scientific advice, could make CHMP
decisions binding, thus making drug assessment less
independent [9]. Minimal conditions for effective transpar-
ency on RMPs implies publically available data about the
proposed pharmacovigilance activities, particularly full
study protocols and clear timelines for their development,
as well as more information on doctor and patient
programmes.

New directions in European pharmacovigilance

The proposed Regulation and Directive of December 2008
concerning pharmacovigilance proposes, among many
other measures, more widespread use of risk management
systems, particularly if there are concerns about risks
“affecting the risk–benefit balance of an authorised product
and which should be proportioned to the risks” [10–12].
According to the proposal, if concerns exist about the safety
of a drug authorised for exceptional circumstances, a
marketing authorisation can be granted provided that post-
authorisation studies are conducted. However, as this report
and a few other publications show, a large proportion of the
studies required after drug approval are being conducted
too late or simply not being carried out at all [13]. The trend
observed in recent years by the EMA, showing that many
drug safety aspects that have not been duly clarified at the
time of approval are being shifted to the post-marketing
phase, does not appear to be adequately manageable
through RMPs and consequently poses a danger to patients.
Instead, more stringent pre-marketing evaluation should be
required. Several other measures proposed in the new
Regulation and Directive will weaken rather than strength-
en the European Pharmacovigilance system, for instance,
the creation of a Pharmacovigilance Risk Assessment
Advisory Committee (PRAAC), not independent from the
CHMP, which will continue to have the final responsibility
for the risk–benefit assessment of medicinal products
(article 9). Moreover, pharmacovigilance activities would
be funded through the collection of fees charged to
marketing authorisation holders (article 11) [11].

Conclusions

It seems too early to give a comprehensive assessment of
RMP effectiveness as a pharmacovigilance tool, particular-
ly based on the limited number of drugs assessed. RMPs, as
they are implemented, are at risk of being another

“cosmetic” intervention, with no real impact on the
improvement of drug safety for European citizens.

Risk Management Plans could bring added value to
pharmacovigilance provided that the main safety concerns
are not deferred until the post-marketing phase, that
additional pharmacovigilance activities are adequate for
the proposed safety concerns and that post-marketing
studies become mandatory for marketing authorisation
holders. Besides this, greater transparency by the EMA in
providing safety information for the public and for health
professionals is now an absolute requirement [2, 9, 14].
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