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Introduction
As defined in the 2012 European Medicines 
Agency (EMA) Good Pharmacovigilance Guidance 
(GVP) guidance, Module V, the overall aim of con-
ducting a risk management plan (RMP) is to ensure 
that the benefits of a particular medicinal product 
exceed the risks by the greatest achievable margin.1 
To this end, each RMP may include risk 

minimization measures (RMMs), interventions 
that are intended to prevent or reduce the impact of 
the occurrence of adverse reactions associated with 
the exposure to a medicinal product.2 Besides rou-
tine RMMs done for all approved products, such as 
the inclusion of safety information in the Summary 
of Product Characteristics, additional RMMs 
(aRMMs) may be implemented on a case-by-case 
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basis for select products. Additional RMMs can 
include educational programs (EPs), controlled 
access programs, direct healthcare professional 
(HCP) communications, pregnancy prevention 
programs, controlled distribution systems, and 
patient alert cards (PACs).2 In addition to detailing 
these aRMMs, the EMA requires that RMPs 
include a plan for the periodic monitoring of 
RMMs/aRMMs to ensure that risk information is 
being communicated effectively.2 The assessment 
of the effectiveness of RMMs/aRMMs during the 
post-marketing phase can be challenging. The 
guidance provided in GVP Module XVI concern-
ing the methodology for evaluating the effective-
ness of RMMs/aRMMs lacks detail.2 For example, 
the guidance does not recommend any target 
threshold or cut-off point in relation to what is con-
sidered to be an adequate risk awareness level. In 
2012, Prieto and colleagues proposed a framework 
for the measurement of the effectiveness of RMMs/
aRMMs and their implementation, including an 
assessment of tool delivery and clinical knowledge, 
as well as final clinical outcomes.3 Banerjee and 
colleagues further enhanced this framework (i.e. 
five-level evidence) for the evaluation of the impact 
of RMMs/aRMMs during the post-marketing 
phase: tool coverage, tool awareness and usage, risk 
knowledge and comprehension, behavioral modifi-
cation and incidence of safety outcomes.4

Version 2 of Module V of the GVP released in 
2017 further specified that an RMP should be 
modified and updated continually throughout the 
lifetime of a medicinal product as new information 
on the product becomes available, possibly includ-
ing the adaptation or discontinuation of aRMMs 
or the assessment of their effectiveness.1 
Educational materials related to the EP required at 
the time of launch of a new medicinal product may 
no longer be necessary or relevant once they have 
been made available for a number of years.2 
Conversely, a one-time distribution of educational 
tools may be insufficient to ensure that all potential 
prescribers are reached and additional periodic re-
distribution of the tools might be necessary.2

Golimumab (GLM; SIMPONI®) is an anti-
tumor necrosis factor (TNF)-α antibody that 
was approved for the treatment of rheumatoid 
arthritis (RA), ankylosing spondylitis (AS), and 
psoriatic arthritis (PsA) in the European Union 
(EU) in October 2009. Additional indications 
were added, including ulcerative colitis (UC)  
in September 2013, nonradiographic axial 

spondyloarthritis (nr-axSpA) in June 2015, and 
polyarticular juvenile idiopathic arthritis in June 
2016.5 As part of the EU GLM marketing 
authorization in 2009, a GLM RMP was submit-
ted that included the execution of an EP (GLM 
EP), which involved an HCP handout designed 
to inform current and future GLM prescribers 
about certain risks associated with GLM use, as 
well as the proper technique to administer GLM 
(Figure 1). This HCP handout was periodically 
updated as new key GLM risk information 
became available. The GLM RMP also details 
the need for GLM prescribers to hand out and 
explain the PAC to each patient treated with 
GLM (Figure 1). The GLM PAC describes cer-
tain risks to the patient associated with the use of 
GLM and serves as a wallet-sized reference card 
that they can share with their other (non-GLM 
prescribing) HCPs. In accordance with EMA 
guidance, the GLM EP has been updated as new 
indications have been approved and risk infor-
mation concerning GLM use has emerged.

The GLM Safety Awareness Study was con-
ducted to periodically evaluate the effectiveness 
of the GLM EP. The study also evaluated whether 
the GLM EP was used by GLM prescribers as a 
source of information on risks associated with 
GLM. This paper details the results of these sur-
veys and discusses learnings on how the risk man-
agement approach could be further improved in 
view of emerging EMA recommendations.

Materials and methods
A structured, quantitative, Web-based question-
naire used to survey HCPs for this study was 
designed to ensure ease of use and accuracy of 
response, keeping in mind cultural/local language 
and cross-country consistency needs. Translations 
of the questionnaire in the local language were 
validated by an external translator. These transla-
tions were then sent to be programmed and 
fielded in a representative, random sample of 
GLM prescriber HCPs from eight countries in 
the EU (i.e. Belgium, France, Germany, Italy, 
Portugal, Spain, Sweden, and the United 
Kingdom). Comprehensive testing of the entire 
survey was conducted prior to fieldwork launch 
using the links that HCPs participating in the sur-
vey were to be provided. Database validity checks 
were conducted to ensure that all responses were 
being captured in their appropriate fields within 
the database.
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Study participants
Identification of potential participants for this 
study was done using HCP databases for each of 
the eight selected survey countries. A sample of 
GLM prescriber specialists (rheumatologists, der-
matologists, and gastroenterologists) was ran-
domly selected from the HCP database for each of 
the eight survey countries. Each HCP in this ran-
domly selected sample had been systematically 
pre-verified by the fieldwork agency for creden-
tials including education, specialty, and address. 
Pre-verified HCPs were invited by the fieldwork 
agencies using email and phone calls to participate 
in the Web-based surveys. The fieldwork agencies 
offered HCPs a small payment, compliant with 
each survey country’s guidelines, for participation 
in the study. Those who accepted were sent an 
email message containing an individualized pass-
word and Web link for the study. In alignment 
with the indications in the GLM SmPC at the 
time of the surveys, the 2010 and 2012 surveys did 
not include gastroenterologists as a target, only 
rheumatologists and dermatologists. After the 
indication for UC was approved in late 2013, gas-
troenterologists were added as a target to the 2014 

and 2016 surveys. The selection of HCPs who 
received invitations to participate in each of the 
four surveys was independent of one another.

In order to ensure the validity of the study, strict 
participant screening criteria were used for each 
of the four Web-based surveys. Upon logging in 
to the survey, HCPs were first asked to identify 
themselves as rheumatologists, gastroenterolo-
gists, or dermatologists, and then were asked to 
identify the number of years they had been in 
clinical practice. HCPs were allowed to partici-
pate in the study if they had prescribed GLM in 
the past 12 months or intended to prescribe it in 
the next 12 months to treat RA, AS, PsA, nr-
axSpA (rheumatologists), UC (gastroenterolo-
gists), or PsA (dermatologists).

Study design
A baseline survey was conducted in 2010, 1 year 
after the initial EU approval of GLM for RA, AS, 
and PsA, with a follow-up survey being conducted 
every 2 years thereafter (2012, 2014, and 2016). 
The questionnaire used in these surveys was 

Figure 1. Key educational messages from the golimumab European risk management plan educational 
program for golimumab prescribers1,5 and the patient alert card.
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updated regularly in alignment with the above-
mentioned updating of the GLM EP or the 
approval of a new indication.

In each survey, HCPs were asked to respond ‘true’, 
‘false’ or ‘not sure’ on statements related to certain 
risks associated with GLM as described in the GLM 
EP (i.e. tuberculosis, severe infections, hepatitis B 
virus reactivation, congestive heart failure, injection 
site and hypersensitivity reactions, administration 
errors) and on the requirement for handing out the 
PAC to each patient treated with GLM, as shown in 
Figure 1. In 2012, a question was added concerning 
a risk of hypersensitivity in patients at the first dose of 
GLM reflecting the addition of that risk as an impor-
tant identified risk in the GLM RMP. In 2014, a 
question was added concerning the recommendation 
of a periodic skin examination for patients using 
GLM, reflecting the addition of melanoma and 
Merkel cell carcinoma as important identified and 
potential risks respectively in the GLM RMP.

A specific question was also included to enquire 
about the data sources the HCPs used to learn 
about the risks associated with GLM. In 2016, a 
question was added to investigate which specific 
office personnel were responsible for distributing 
the GLM PAC to patients.

Statistical analysis
Data analysis was conducted using IBM SPSS 
Statistics (2015, International Business Machines 
Corporation [IBM], Armonk, NY, USA). Variables 
were checked for validity and consistency, and 
then used to perform univariate descriptive analy-
ses yielding frequencies of responses as absolute 
numbers, percentages, and proportions.

Results
Table 1 shows the numbers of GLM potential or 
future prescribers participating in the surveys of the 
GLM Safety Awareness Study, presented by survey 
year, country, and specialty. In the initial 2010 and 
2012 surveys, an average of 219 HCPs (174 rheu-
matologists and 45 dermatologists) participated, 
while for the 2014 and 2016 surveys, an average of 
416 HCPs (200 rheumatologists, 135 gastroenter-
ologists, and 81 dermatologists) participated.

Figure 2 shows the different risk statements 
assessed in the survey and the percentages of 

HCPs indicating ‘true’ to those statements, by 
year of survey. In the initial ‘baseline’ survey in 
2010, levels of awareness of 70% or above were 
noted for all risk statements. Even for the more 
recently added risk statements concerning the risk 
of hypersensitivity in patients at the first dose of 
GLM (67%) and the need for periodic risk exam-
ination (73%), baseline awareness levels (2012 
and 2014, respectively) were high. For all risk 
statements, a further increasing trend in aware-
ness was noted across the survey years, yielding 
median overall HCP awareness across all risk 
statement categories in the 2016 survey of 91% 
(range: 74–97%; Figure 2).

Focusing on the 2016 survey, analysis of the aware-
ness levels of the risk statements by specialty 
(Figure 3) showed a general tendency towards 
slightly lower awareness among dermatologists 
(67–94%) compared with rheumatologists (75–
98%) and gastroenterologists (73–97%; Figure 3). 
In interpreting these data, consideration should be 
given to the relatively small sample of dermatolo-
gists relative to the other specialties included in this 
analysis (74 dermatologists versus 211 rheumatolo-
gists and 154 gastroenterologists).

With regard to the requirement for HCPs to pro-
vide patients with the PAC, awareness levels 
across the different relevant risk statements 
ranged from 86% to 91% in 2016, 82% to 90% in 
2014, 80% to 85% in 2012, and 86% to 89% in 
2010 (Figure 2). Again, a slightly lower knowl-
edge of the requirement was noted for dermatolo-
gists relative to the other specialties. Based on the 
additional question asked in the 2016 survey, 
across all countries, 84% of GLM prescriber 
respondents indicated that their office was actively 
distributing the PAC (76%, 85%, and 86% of 
dermatologists, rheumatologists, and gastroenter-
ologists, respectively; Table 2). The physicians 
held themselves accountable for handing out and 
explaining the PAC to patients (29%), followed 
by nurses at the infusion center (20%) or general 
ward nurses (18%).

Clinical journals (80%), symposia/conferences 
(78%), the Summary of Product Characteristics 
for GLM (60%), and interaction with company 
personnel and medical colleagues (57%), were 
the most cited sources of information accessed by 
GLM prescriber HCPs to acquire knowledge 
about the risks of GLM (Figure 4).
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Figure 2. Awareness of risks associated with golimumab among golimumab prescribers for all surveyed 
countries and all specialties combined, presented by survey year (e.g. 2010, 2012, 2014, and 2016 surveys). 
Data are shown as a percentage of the total number of golimumab prescriber healthcare professionals 
surveyed (N = 195, 243, 393, and 439 for 2010, 2012, 2014, and 2016, respectively).
CHF, congestive heart failure; GLM, golimumab; HBV, hepatitis B virus; HCPs, healthcare professionals; PAC, patient alert 
card; pts, patients; TB, tuberculosis.
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Figure 3. 2016 Survey: Awareness of the risks associated with golimumab among golimumab prescribers for 
all countries combined, presented by specialties: rheumatologists, gastroenterologists and dermatologists. 
Data are shown as a percentage of the total number of golimumab prescriber healthcare professionals for 
each specialty surveyed (rheumatologists, N = 211; gastroenterologists, N = 154; dermatologists, N = 74).
CHF, congestive heart failure; GLM, golimumab; pts, patients; HBV, hepatitis B virus; HCPs, healthcare professionals; PAC, 
patient alert card; TB, tuberculosis.
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Discussion
The EMA guideline on GVP Module XVI rec-
ommends the use of EPs as aRMM interventions 
to inform target HCPs and patients about the 
specific risks associated with medicinal products.2 
The EMA also recommends that an assessment 
of target HCPs’ knowledge of the risk informa-
tion in an EP be done periodically using scientifi-
cally rigorous methods.2 As part of the GLM 
EU-RMP, an EP was implemented for GLM in 
2009. The GLM safety awareness study was com-
menced in 2010 to measure, periodically, GLM 
prescriber HCPs’ awareness of specific risks asso-
ciated with GLM as well as awareness of the 
requirement to provide a PAC to each patient 
treated with GLM, as described in the GLM EP.

The study was comprised of four Web-based sur-
veys of rheumatologists, gastroenterologists, and 
dermatologists conducted over a 7-year period 
among current or future prescribers of GLM in 
eight countries in the EU. A baseline survey was 
conducted in 2010, 1 year after the initial EU 
approval of GLM, with a follow-up survey being 
conducted every 2 years thereafter (2012, 2014, 
and 2016). There was a similar high level of 
awareness of GLM risks among GLM prescriber 
HCPs across all four surveys in this study. This 
finding could be attributable, at least in part, to 
the fact that the GLM EP was initiated with GLM 
prescriber HCPs before any launch of GLM in 
the EU and well prior to the initiation of the base-
line (2010) survey. However, it is also likely that 
the other key, routine sources of GLM risk infor-
mation listed in Figure 4 had significant 

contributions with respect to establishing high 
GLM risk awareness among GLM prescribing 
HCPs prior to the GLM safety awareness study 
being conducted. In addition, GLM was the fifth 
anti-TNF-α antibody to be marketed in the EU, 
hence target HCPs had already been educated 
with regard to the risks generally associated with 
drugs in this class.

Based on the GLM surveys, a high level of aware-
ness of all risk statements (median of 91% based 
on the 2016 survey) was noted, with a stable or 
slightly increasing level of awareness for those 
risks added later to the EP (linked to an expan-
sion of indication or the identification of an addi-
tional safety concern in the RMP), and a slightly 
lower awareness of risks with those specialties for 
which the indication was added to the label at 
later stages of the product`s life cycle. Although 
these trends may provide evidence for the effec-
tiveness of the EP, it is difficult to disentangle the 
specific contribution of the EP compared with 
other data sources such as peer-to-peer interac-
tions, routine RMMs such as the SmPC, and 
information shared at scientific events. To inves-
tigate this, a question was included in the surveys 
regarding the sources of information HCPs used 
to learn about the risks associated with GLM. 
The latter data sources were clearly more fre-
quently identified than the GLM EP. In line with 
this observation, in a previous survey study in the 
United States (US), physicians examining their 
preferences for and use of sources of medical 
information reported peer-reviewed journal arti-
cles and continuing medical education as being 

Table 2. Ranking of personnel distributing patient alert cards among golimumab prescribers across all countries, all specialties 
(2016); n = 439.

Personnel distributing 
patient alert cards
 

Percent of physicians giving each ranking

Rank 1 Rank 2 Rank 3 Rank 4 Rank 5 I do not 
know

Our office does not distribute 
patient alert cards

Physician 29% 14% 19% 7% 0.3% 15% 16%

Nurse or nurse practitioner 
at infusion centre

20% 20% 18% 11% 0.2% 15% 16%

Ward nurse or nurse 
practitioner

18% 22% 15% 14% 0.2% 15% 16%

Physician’s assistant 2% 13% 16% 35% 2% 15% 16%

Other 0.2% 0.2% 1% 2% 67%  
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the most preferred and useful sources of medical 
information.6 Non-CME promotional meetings, 
pharmaceutical sales representatives, and man-
aged care organizations were identified as being 
least useful or influential. The three previous 
reviews also concluded that the added benefit of 
distribution of printed educational materials on 
HCPs’ knowledge, clinical practices, and out-
comes was uncertain.7–9 Previous studies have 
reported HCP recall of receipt of any printed 
materials distributed by pharmaceutical compa-
nies concerning drug risks as being generally 
low.10–12 Nevertheless, the same HCP survey 
studies reported high levels of HCP risk aware-
ness or an acceptable level of appropriate pre-
scribing behavior.

The high overall level of risk awareness observed 
in the present study was comparable to that 
reported for similar studies surveying HCP risk 
awareness for other drugs for which additional 
educational materials had been distributed.10–16 
All of these studies reported risk awareness levels 
that generally ranged above 80%.10–16 The two 
previous publications of HCP survey studies 
examining risk awareness for other anti-TNF-α 
antibodies, for which EPs had been implemented, 
reported very similar risk awareness levels to those 

observed in this study.13–14 The question arises as 
to what level of risk awareness is considered ade-
quate from a sponsor`s as well as a regulator`s 
perspective. Current EMA and US Food and 
Drug Administration regulatory guidelines con-
cerning the monitoring of effectiveness of aRMMs 
do not recommend any specific target threshold 
or cut-off point in relation to an adequate risk 
awareness level. The present study also did not 
prespecify a threshold for adequate risk aware-
ness, nor did the vast majority of previous HCP 
risk awareness survey studies. Nonetheless, as in 
the present study, most of the previously reported 
HCP risk awareness survey studies characterized 
the reported awareness levels as being ‘high’ or 
‘very high’,10–14,16 with one study simply stating 
that the ‘majority’ of HCPs responded as being 
aware of the risk surveyed.15 Defining a target risk 
awareness threshold that can be considered ade-
quate is a relevant topic for future research.

To achieve this, a correlation should be sought 
between the risk awareness levels measured in 
these surveys and higher-level information corre-
sponding to the fourth and fifth levels in the five-
level framework for the evaluation of aRMMs 
proposed by Banerjee and colleagues (i.e. behav-
ioral modification and the occurrence of safety 

Figure 4. 2016 Survey: Main sources of information for learning about the risks associated with golimumab 
among golimumab prescribers for all surveyed countries and all specialties combined. Data are shown as the 
percentage of golimumab prescriber healthcare professionals surveyed (N = 439).
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outcomes).4 Such a correlation requires more rig-
orous methodology including drug utilization 
studies, or even the use of patient registries. The 
EMA recommends comparisons of frequencies of 
post-marketing safety outcomes pre- and post- 
implementation of the RMM(s).2 When a pre–
post design is infeasible (e.g. when RMMs are put 
in place at the time of initial marketing authoriza-
tion, as was the case with GLM), the EMA has 
indicated that the comparison of an outcome fre-
quency indicator obtained post-intervention 
against a predefined reference value obtained 
from a literature review, historical data, or 
expected frequency in the general population, 
would be acceptable.2 In the present study, exam-
ination of the rates of spontaneous post-market-
ing reports of adverse events linked to the risks in 
the GLM EP prior to the introduction of these 
risks in the EP compared with post-introduction 
provided no proof that the inclusion of the risks in 
the EP in any way influenced the reporting rates 
of the associated adverse events (data not shown). 
Given the multiple factors that affect safety 
reporting, this finding is not surprising.

Although from a safety perspective, the relative 
contribution of the different risk information 
sources is irrelevant (as long as a high level of risk 
awareness is achieved), from a risk management 
perspective, the use of the most efficient tool is 
relevant. Additional RMMs should be effective 
and not cause an excessive or undue burden on 
patients or the healthcare system.1

The updated GVP Module V also calls for the 
periodic reevaluation of aRMMs to assess the 
need for their continuation.1 Stopping or modify-
ing an EP could be based on the fact that recom-
mendations for specific clinical measures to 
address RMP risks have become part of routine 
clinical practice (e.g. inclusion into a standard 
treatment protocol or guideline), or in response 
to either a satisfactory or a substandard finding 
from an evaluation of the effectiveness of the 
aRMM. Given the high HCP awareness of GLM 
risks, the limited reported contribution of the 
GLM EP materials to this high awareness, the 
low utility described by HCPs of printed materi-
als from pharmaceutical companies,9–11 as well as 
consideration of the contribution of the aRMM 
itself to overall risk awareness and the extent of 
the burden imposed by the aRMM on HCPs, it 
was determined by the sponsor that distribution 
of the GLM EP materials was, in fact, no longer 

warranted. The sponsor requested permission 
from the EMA to terminate the GLM EP, which 
was recently granted.

This study has several limitations. Participation 
in the study was voluntary. GLM prescriber 
HCPs who participated in the study may have 
been more compliant with the GLM EP than 
those who did not participate. Another limita-
tion was that the questionnaire used in each of 
the surveys was not validated (using psychomet-
ric approaches), which may have resulted in bias 
due to unanticipated communication barri-
ers.17,18 The fact that GLM prescriber HCPs 
were offered small financial incentives to partici-
pate in the study may also have introduced 
bias.19,20 The independent, random nature of the 
selection of HCPs invited to participate in each 
survey meant that there was no possibility to 
assess the longitudinal effects of the GLM EP on 
risk awareness in the same group of HCPs over 
time. The lack of a comparator HCP group that 
had not been exposed to the GLM EP also lim-
ited the assessment of the effectiveness of the 
program.

Conclusion
Overall, the results of the GLM safety awareness 
study demonstrated that the awareness of risks 
associated with GLM by GLM prescriber HCPs 
(rheumatologists, gastroenterologists and derma-
tologists) is high. Although the GLM EP itself 
does not appear to be a major source of risk infor-
mation for GLM prescriber HCPs, the collective 
sources of information that have been made avail-
able to, and accessed by, GLM prescriber HCPs 
appear to have been sufficient with respect to 
GLM risk awareness education. In line with 
updated GVP guidance Module 5,1 it remains to 
be evaluated whether the GLM EP places undue 
and disproportionate burden to the HCP.
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