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Patient Preferences for Rituximab Additional RiskMinimization
Measures: Results From an International Online Survey
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Objective: Patients’ opinions are essential in optimizing risk minimization
measures (RMMs) because they bring their real-life experience of diseaseman-
agement and medicines’ use into the regulatory assessments. The aim of the
survey launched in 2018 by the European Medicines Agency, in collaboration
with the Pharmacovigilance Risk Assessment Committee, was to consult
targeted patient groups treated with rituximab for nononcology indications to
evaluate their preferences on how to receive information on progressive multi-
focal leukoencephalopathy and (serious) infections. Additional RMMs such as
educational materials for physicians and patients including a patient alert
card (PAC) and a patient brochure (PB) are in place tominimize these risks.
Methods: Aquestion-based online survey inEnglish created on theEU-Survey
platform and disseminated primarily via relevant European patient organizations.
Results: Most patients (47 of 61) had knowledge of these potential ad-
verse effects. Mostly, they were informed by a healthcare professional.
Both a PAC and a PB were supported as useful tools to raise awareness of
these adverse effects and thus minimize the potential risks among patients.
Where the participants had to choose only 1 of these educational materials,
43 of them preferred a PAC, a shorted description that is always held by
the patient and reaches the relevant healthcare professional when needed.
Conclusions: Collecting patients’ preferences supports periodic assess-
ment of additional RMMs and increase transparency of regulatory processes.
Considering the limitations of this initial survey, further investigation is
needed to generalize the results into patients’ safety outcomes.
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A n integral tool that facilitates identification, characterization,
monitoring, and minimization of risks of medicinal products

is the Risk Management Plan (RMP). The EU-RMP is a dynamic
document that should be updated throughout the life cycle of the
product and consists of 3 key components: the safety specification,
the pharmacovigilance plan, and the risk minimization plan. The
risk minimization plan describes the measures to minimize the
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risks. Some serious risks may not be sufficiently minimized by
routine measures (i.e., the product information) and may need ad-
ditional risk minimization measures (RMMs) to ensure that the
benefits of these products continuingly outweigh their risks.1–3

From 2006 to 2015, additional RMMs have been imposed on approx-
imately one quarter of all EU centrally authorized medicines, mostly
involving blood products, antineoplastic, and immunomodulating
agents. All additional RMMs required the provision of educational
materials, most frequently targeting healthcare professionals (HCPs)
and secondly patients.4,5

Because of the complexity, many of the risks associated with
the use of a medicine will only be fully characterized after autho-
rization.1 In the rituximab example, its mechanism of action
means that patients have an increased risk of (serious) infections,
including progressive multifocal leukoencephalopathy (PML), a
very rare but progressive, demyelinating disease of the central ner-
vous system that can lead to death or severe disability.6,7

As patients can bring their real-life experience of diseases, as
well as on disease management, their input in proactive benefit-
risk medicinal product life cycle management is essential. Based
on recent data, the inclusion of patient preferences is a topic of
growing interest. It is pivotal in outcome research as it can help
understand patients’ values of certain treatment outcomes,
benefit-risk trade-offs, and preference heterogeneity, and it also
supports transparency and trust in regulatory processes.8–10 How-
ever, they are only a few practical examples that have been pub-
lished for wider discussion.11 The European Medicines Agency
(EMA) has been actively engaging with patients since its creation;
patients are voting members in some of its scientific committees,
including the Pharmacovigilance Risk Assessment Committee
(PRAC).12 The agency has continuously refined and expanded
its methods to ensure that there are opportunities to include pa-
tients at all stages along the regulatory lifecycle, e.g., through pilot
testing of various engagement methodologies, in collaboration
with EMA’s network of patient organizations.9 Important exam-
ples of active engagement are public hearings, stakeholder meet-
ings, and written consultations, all of which can engage either
broader or targeted patient groups to understand and evaluate their
preferences on proposed RMMs to optimize uptake of the assess-
ment outcomes.13 Similarly, U.S. Food and Drug Administration
has been systematically engaged in dialog with the wider stake-
holder community for several years to incorporate the relevant pa-
tient experience data into the structured benefit-risk assessment,
e.g., in panels or public workshops. Each meeting resulted in a
Voice of the Patient report that can further inform regulatory decision
making.14 With the passage of the 21st Century Cures Act, the Food
andDrugAdministration also began developing a series of 4method-
ological patient-focused drug development guidance documents.15

Several additional RMMs to address the risks initially identi-
fied in the rheumatoid arthritis (RA) indication were recom-
mended by the PRAC as a condition for the safe and effective
use of the product due to the risk of John Cunningham virus infec-
tion with resultant PML and death in a rituximab-treated RA patient.
These consisted of a direct healthcare professional communication
distributed in November 2008 and a patient alert card (PAC)
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TABLE 1. List of Questions

Q1: “Are you aware of the potential side effects in relation to infections
and PML when taking rituximab?” (yes/no)

Q2: “If yes, where, or how did you learn about these potential
side effects?”

Q3: “In addition to the leaflet, do you think that a Patient Alert
Card (example attached) is useful to highlight the potential signs
of infection and PML? Why? (please provide as much detail
as possible)”

Q4: “In addition to the leaflet, do you think that a patient
brochure (example attached), is useful to highlight the
potential signs of infection and PML? Why? (please provide
as much detail as possible)”

Q5: “If you had to choose only one of these additional educational
materials which one would you choose?”
a. A patient alert card, a small document to be carried with you
at all times

b. A patient brochure, providing youwith additional details and kept
at home.
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distributed since May 2009.16–18 Further educational materials for
patients (patient brochure [PB]) and physicians (physician brochure)
were subsequently implemented for all nononcology indications in
2012 to increase awareness about this risk.18 Key elements are
outlined in Annex IIB of the product information.6,7,19–23

The aim of the PAC is to inform patients of the need for vigi-
lance with respect to general infections and PML in particular so
that they seek medical attention early. The rationale was that with
a timely diagnosis of infections and/or PML, treatment with ritux-
imab could be discontinued and reductions or discontinuation of
concomitant immunosuppressive therapy considered. Ability to
carry the PAC with ease is a key design feature of this tool.1 The
PAC is supplied within rituximab drug cartons attached to the
package leaflet and additionally can be distributed via HCPs de-
pending on national legal requirements.6,7,24 In addition to the
PAC, more detailed information about important early symptoms
and other aspects related to infections and PML is provided in a
PB, which should be given to patients by their HCPs depending
also on national legal requirements. The educational materials
for physicians are to help them communicate key safety messages
to patients and to increase their awareness of the need for timely
and appropriate measures to diagnose PML.25

As the need to continue additional RMMs may change over
time, the periodic evaluation of their effectiveness throughout
the lifetime of a medicine is a legal obligation and a crucial aspect
of continuous pharmacovigilance to establish whether an interven-
tion has been effective or not and whether any improvements are
needed.1–3 Currently, there is still limited knowledge on the use of
evaluation tools, aswell as the determinants of RMMs success. Stud-
ies should use a “dual evidence” approach as recommended by the
guidelines and literature to assess both process and outcome indica-
tors.26 However, most evaluations have so far concentrated on pro-
cess measurements, such as tool distribution and utilization results,
rather than clinical outcomes.27 Behavior and knowledge were the
most often assessed process indicators. Outcome indicators included
occurrence of adverse reactions, pregnancy, off-label use, and med-
ication errors. None of the latter used a pre-post design, comparing
the frequency of the adverse outcome before and after the implemen-
tation of RMMs.26 Generally, studies evaluating the results of cross-
sectional surveys assessing the effectiveness of RMMs in Europe be-
tween 2011 and 2018 showed that educational materials were re-
ceived by 50% to 80% of patients and read by more than 90%. Pa-
tients only scored knowledge more than 60% in 38% of items.28

In monitoring the outcome of RMMs, the EMA can support
PRACs scientific assessment through the integration of data pro-
vided by member state resources and research activities.1 Based
on regulatory assessment, further action was requested in 59%
of cross-sectional studies, which included distribution strategies,
redistribution, and follow-up assessment, changes to existing ma-
terials, further data awaited, and, in a minority, removal of the ma-
terials.28 As effective educational tools can improve patient
safety,1 the aim of this research was to obtain a better understand-
ing of patients’ preferences regarding additional RMMs to ensure
that the proposed materials were “patient relevant” and would re-
alistically support risk minimization when implemented. To
achieve this, a survey was launched by the agency, upon request
of the PRAC among the targeted patient groups currently treated
with rituximab for nononcology indications.

METHODS

Design
An online questionnaire to gather patients’ risk awareness and

preferences on educational materials was designed in English in
332 www.journalpatientsafety.com
accordance with the Guideline on Pharmacovigilance Practises
XVI Appendix 1 recommendation1 and agreed by the PRAC.29

There was a mix of both yes/no and open-ended questions
(Table 1). The questionnaire also contained background informa-
tion with examples of educational materials for patients (a PAC, a
PB). The agreed surveywas created using EUSurvey, the European
Commission’s official survey management tool for creating and
publishing forms available to the public. It was disseminated
mainly not only via relevant EU patient organizations but also
via EMA Twitter and LinkedIn channels to increase outreach.25

The respondents were anonymous as the only personal informa-
tion asked was their country of residence. Sociodemographic data
were not collected.

Participants
Adult patients currently being treated with rituximab for

nononcology indications authorized in the EU at the time of sur-
vey distribution as severe active RA, severe active granulomatosis
with polyangiitis (Wegener’s, GPA), and microscopic polyangiitis
(MPA) who were voluntarily able to respond to the questions in
English. Participants did not receive any remuneration.

Data Collection
Data collection took place between December 7, 2018, and

January 22, 2019.

Data Analysis
All responses were analyzed individually in a digital tool

Microsoft Excel 97-2004 Workbook by 2 of the authors using de-
scriptive statistics, such as the percentage of participants responding,
stratification by selected variable, or data on no response or
incomplete response.

RESULTS

Sample Characteristics
A total of 61 participants completed the survey. One participant

was excluded as he/she was treated for an oncology indication.
Thus, a total of 60 participants were included in the final sample
(81.7% respondents were from EU countries, 18.3% from non-
EU countries). Basic demographic information for the participants
© 2021 The Author(s). Published by Wolters Kluwer Health, Inc.
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TABLE 2. Participants Country of Residence

Country of Residence No. Participants

European Union
Croatia 1
Estonia 1
Finland 3
Ireland 6
Netherlands 1
Sweden 1
United Kingdom 36

Total 49
Non-EU
Canada 1
United States 10

Total 11
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is given in Table 2. Duration and type of rituximab treatment are
summarized in Figure 1. The treatment period differed from 1
week to 16 years, and most patients were treated for GPA
(41.7%), then for RA (21.7%), off-label indications (11.7%),
and MPA (10%), and 15% did not specify the indication.

Patients’ Awareness About Potential Adverse Effects
in Relation to Infection and PMLWhen
Taking Rituximab

Forty-seven patients (78.3%) were aware of the potential ad-
verse effects in relation to infection and PML compared with 13
patients (21.7%) whowere not aware. Summary of sources is pre-
sented in Table 3 (more answers possible). Most patients were in-
formed by HCPs. Second, the patients specified that they received
written materials to be read (named as “information to read,”
“print,” “letter,” “leaflet,” booklet,” “information/patient leaflet,”
“drug information sheet,” “literature,” “participant information
sheet”). The third source about adverse effects was Internet
searches. The minority of patients learned about potential adverse
drug reactions from available RMMs. In 1 case, information was
shared from other patients.

Patients’ Perspective on Rituximab Patient Alert Card
The majority of participants (57 in total, 95%) found a PAC a

useful tool to highlight the potential signs of infection and PML.
The main reasons cited were that a PAC is written in concise lan-
guage, could catch the early symptoms, and make treatment more
effective. It is also easily carried in a wallet and accessible for
carers and other HCPs, e.g., in case of traveling abroad, emer-
gency, or unconsciousness.

It was also suggested to make it using plastic material, or as a
fridge or medicine cupboard magnet, to include the generic name
instead of the brand name and include more information about
immunosuppression as patients could be concomitantly treated
with steroids. It could be given with each infusion as it could
be lost in the meantime. In addition to a PAC, 1 patient suggested
to have the option for genetic testing available before rituximab
treatment initialization.

Three participants (5%) disagreed stating that the alert signs
seemed rather vague to them, which most people would not see
a PAC or they could lose it or generally not carry a paper card.
Some participants also proposed to integrate a PAC into a digital
format or health mobile phone application. When the participants
had to choose only 1 of the available rituximab educational
© 2021 The Author(s). Published by Wolters Kluwer Health, Inc.
materials, 43 (71.7%) preferred PAC, a small document to be car-
ried with them at all times.

Patients’ Perspective on Rituximab PB
Most patients (56 in total, 93.3%) were of the view that a PB is

useful to highlight the potential signs of infection and PML
mainly if it is provided at the beginning of treatment. Patients ac-
knowledged that a PB included more detailed information than a
PAC and that it is informative and clearly written in lay language.
It could be kept as a reference for them, family members, other
HCPs (e.g., general practitioners, surgeries), and/or carers as well.
They also proposed that a PB could be available online, updated
regularly, and accessible in digital format, such as a mobile phone
application, video, or audio for disabled patients as a printed bro-
chure could be lost.

Only 3 patients (5%) felt that a PB is not useful to highlight the
potential signs of infections and PML, e.g., the need of a concise
summary was suggested as too much information can be scary or
overwhelming and may be ignored. When receiving extensive in-
formation, it may be put into in a folder or thrown away. From that
point, only 1 piece of easily accessible short wallet size informa-
tion displayed in an interesting way or a package leaflet could be
sufficient to inform them about the potential risks. One patient
did not respond this question.

In case the participants had to choose only 1 of available ritux-
imab educational materials, 17 participants (28.3%) preferred a
PB, providing them with additional details and kept at home.
DISCUSSION

Summary of Main Findings and Interpretation
This survey should be seen as an opportunity to learn more

about the collection and use of patients’ preferences regarding
proposed educational materials and understanding awareness of
risks as well as additional practical suggestions for improvements.
In general, familiarity with educational materials among patients
and consumers through Europe is low.9 More patient-friendly ed-
ucational materials could help them be not only “aware” of risks
but also understand the precise implications for their lives using
shared decision making. Recent studies that examined patient
preferences for RA treatment in several populations showed that
most participants werewilling to accept certain risks of adverse ef-
fects to gain potential benefits.30

Most patients were aware of the potential of rituximab related
adverse effects of infection and PMLwith their main source of infor-
mation being HCPs. This finding is in accordance with the results of
a recent consultation with European patients and consumer organiza-
tions, which showed HCPs were considered the most trusted source
of information.9,31,32 Face-to-face physician-patient partnerships
are essential for receiving information and when choosing among
various therapeutic options to maximize adherence.9,33

Although the patients stated that both a PAC and a PB were
useful to highlight the potential signs of infection and PML, only
a minority of them learned about these potential adverse drug re-
actions from these documents. They also received other written
materials named differently; in most cases, it was probably the pa-
tient leaflet. If the participants had to choose only 1 of the proposed
educational materials, 71.7% preferred a PAC, a shorted description
that is held by the patient at all times and reaches the relevant HCP
when needed. Interestingly, all patients who thought a PAC not use-
ful to highlight the potential signs of infection and PML (5%) found
a PB helpful because it contained more detailed information for
both the patient and their family.
www.journalpatientsafety.com 333
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TABLE 3. Source of Information on Potential Adverse Effects
(Open-Ended Question)

Source No. Responses*

Healthcare professional 35
Written information 20
Internet 13
PAC 3
Unspecified 3
Educational materials 1
Other patients 1

*More than 1 answer possible.

FIGURE 1. Type of rituximab treatment and its duration.
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Most significantly, the study demonstrated the importance for
these patients to have accessible, updated educational materials
in both hardcopy and electronic format. Publication of educational
materials on the National Competent Authorities’ (NCAs)
websites could improve transparency, and development of links
with patient and consumer organizations could help raise aware-
ness of the NCA role.31,32 Recent data have shown that educa-
tional materials for all authorized medicines were available on
the NCAs website in 10 EU countries: Belgium, Czech
Republic, Estonia, Spain, Finland, France, Malta, Netherlands,
Portugal, and United Kingdom (40%).34 Other studies also
showed that web-based tools can enhance HCP-to-patient com-
munications.27 As some patients did not receive a PB from their
healthcare providers, a reminder for HCPs might improve the dis-
tribution of material to patients. This finding is consistent with
334 www.journalpatientsafety.com © 2021 The Author(s). Published by Wolters Kluwer Health, Inc.
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results of a study assessing awareness and preferences of HCPs for
risk communication. This study showed that general practitioners’
awareness of the educational materials at 64% is lower than for di-
rect healthcare professional communication (91%) and NCA
communications (79%). The preference for an electronic format
rather than a hard copy version varied among countries. Of the re-
spondents, 89% considered repetition of messages as useful. Gen-
eral practitioners recognized point-of-care alerts and e-mail as the
most preferred alternative communication channels to stay up to
date on drug safety issue.34
Study Limitations
Overall, strengths and limitations of the type of data collection

should be carefully considered on a case-by-case basis depending
on the RMMs, safety concerns, and medicine involved.27 Survey
studies have several limitations, but they can provide valuable in-
sights for outcomes for which studies using secondary data might
not be feasible.11

Timing of effectiveness evaluation could have been done ear-
lier as educational materials were approved in 2009, whereas the
targeted population has been using them for years since the impact
of the 2012 EU pharmacovigilance legislation on additional
RMM.1,3 Data collection could be seen as a relatively brief (less
than 2 months) period including the year-end holidays. There
was limited time to collect survey responses because of the
timeframe of the ongoing safety review of the risks of PML and
infections and the need to discuss results of this survey at the ple-
nary PRAC December and February meetings.

The conciseness of the survey likely increases the number of
respondents, data quality, and completeness.11,35 Therefore, this
questionnaire was focused only on patients understanding and
preferences related to important selected risks and not to all ad-
verse effects described in the product information. The high pos-
itive response rate of Q1 could be affected by question design
but also because of the fact that patients are treated on a long-
term basis and could be very well educated. Open-ended questions
allowed the respondents to add their own comments, which add
rich additional qualitative information but are not always easy to
analyze and aggregate.35 Despite broad interest in the collection
and use of patient preferences, some challenges relate to method-
ological questions concerning the selection bias, validity, reliabil-
ity, lack of specific guidance, and ensuring patient understanding
in these studies,10 cited in the Food and Drug Administration
website.35,36 One of the limitations of this survey is that being
anonymous, it was not possible to validate who the respondents
were; in addition, if sociodemographic data as the education level
will be collected, it could impact education format preferences. A
larger sample size representing more EU countries would be
needed to be able to generalize the results further and to draw
more robust conclusions. However, recruitment is usually chal-
lenging in surveys—sometimes not reaching the prespecified
sample size or limited to specific confidentiality regulations,
which could exclude some countries.11 Furthermore, the nature
of dissemination and online-only availability of the survey may
have favored responders who had access to the Internet, and be-
cause the survey was only available in English, it limited partici-
pants to those who speak and understand English across Europe.
As more than half the respondents came from the United
Kingdom (native language), it suggested that language played a
major part in the recruitment of respondents. In addition, the par-
ticipants’ countries of residence were limited to those countries
that seem to participate more often in these kinds of surveys like
United Kingdom or the Netherlands.11,26 Finally, 18.3% of the partic-
ipantswere fromnon-EU countrieswhere different pharmacovigilance
© 2021 The Author(s). Published by Wolters Kluwer Health, Inc.
tools to minimize those risks could have been approved, e.g., in
the United States, the medication guide, in addition to existing la-
beling, which is available in [36]. On the other hand, this dispro-
portionate participation may be also a reflection of the usage of
the product.11 Overall results will not change if we focus only at
the responses from the United Kingdom and Ireland (42 of 61)
to exclude potentially better educated respondents from non-
English native countries in the data set. Most patients were aware
of the potential adverse effects (30 versus 12) and were informed
by HCPs. Most of them found a PAC (39) and a PB (41) to be use-
ful tools to highlight the potential signs of infection and PML. In
case they have to select the 1 educational tool, 31 of them pre-
ferred a PAC.
CONCLUSIONS
Because additional RMMs are developed for each medicine in-

dependently, a general “criterion standard” set of measures cannot
be defined.27 For this reason, each RMP, together with follow-up
assessments, requires careful consideration by the PRAC. Gather-
ing the experience and views of all stakeholders helps ensure that
the proposed measures are as relevant and meaningful as possible.
This will increase patients’ trust in the regulators work and ulti-
mately their uptake of the proposed measures. Educational mate-
rials should be used as a tool to increase understanding of safety
information between patients and HCPs.9 Studies focusing
on patient preferences could support periodic evaluation of the ef-
fectiveness of RMMs and gather acquire suggestions for improve-
ment. Challenges remains in the surveys design, conduct, and
interpretation of the results. Considering all the limitations of
this survey, this should be seen as an initial step to a broader in-
vestigation that has more generalizability and connection to
patient safety outcomes.
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