
Short Communication

For reprint orders, please contact: reprints@futuremedicine.com

A Delphi panel on treatment of high
disease activity relapsing remitting
multiple sclerosis in the Netherlands

Renée E Michels*,1 , Michel L Peters1, Krijn MH Schiffers2, Paul A Bouma3, Gerald ID
Hengstman4, Caspar EP van Munster5, Esther Zeinstra6, Gert De Voer2 & Marieke Krol1
1Department of Real World & Analytics Solutions, IQVIA, Herikerbergweg 314, 1101 CT, Amsterdam, The Netherlands
2Merck B.V., an affiliate of Merck KGaA, Darmstadt, Germany, Tupolevlaan 61, 1119 NW, Schiphol-Rijk, The Netherlands
3Department of Neurology, Tergooi Ziekenhuis, van Riebeeckweg 212, 1213 XZ, Hilversum, The Netherlands
4Department of Neurology, Catharina Ziekenhuis, Michelangelolaan 2, 5623 EJ, Eindhoven, The Netherlands
5Department of Neurology, Amphia Ziekenhuis, Molengracht 21, 4818 CK, Breda, The Netherlands
6Department of Neurology, Isala, Hoogeveenseweg 38, 7943 KA, Meppel, The Netherlands
*Author for correspondence: michel.peters@iqvia.com

Aim: To gain insight into current treatment and barriers to optimal treatment for high disease activity
relapsing remitting multiple sclerosis (MS) in the Netherlands. Materials & methods: A two-round Delphi
panel using an online questionnaire was conducted. Seven MS neurologists from diverse locations in the
Netherlands were invited to participate. Result: Out of the seven MS neurologists, five completed both
questionnaire rounds. Conclusion: Effectiveness and side effects along with patient’s lesion load were the
most important factors for choosing a disease modifying therapy (DMTs). Respondents felt restricted to
optimally treat their patients due to reimbursement restrictions for certain disease modifying therapies,
although agreed that satisfactory treatment options are currently available. The answers show consensus
between the participating MS neurologists with high certainty of answers.
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Multiple sclerosis (MS) is a chronic and debilitating autoimmune disorder of the central nervous system (CNS), in
which T and B cells are believed to play a major pathophysiological role. It can result in neurological impairment
and severe disability [1–3]. In most MS patients, the first symptoms appear around the age of 20–40 years. Overall,
women are affected approximately twice as often as men, except in the primary-progressive form of the disease,
where no sex difference appears. Most patients (∼85%) first present with relapsing remitting MS (RRMS), which
later progresses into secondary-progressive MS. Within 10 years, without treatment, more than 50% of patients
who suffer from RRMS eventually develop secondary-progressive MS, which is characterized by gradual progression
of disability with or without superimposed relapses [4]. A subset of the RRMS population can be categorized as high
disease activity (HDA) defined as RRMS with two or more relapses within 1 year regardless of received treatment
with disease modifying therapies (DMTs) or with one relapse in the previous year and at least one T1 Gd+ lesion
or nine or more T2 lesions, while on therapy with other DMTs [5].

Currently, there is no cure for MS, however, the aberrant activity of T and B cells observed in MS has been
shown to be affected by immunomodulatory treatments referred to as DMTs, which can favorably alter the course
of the disease. The goal of treatment of MS is to reduce the rate and severity of relapses to delay disease progression
by preventing accumulation of disability and to reduce brain lesions identified with MRI [6].

The Dutch treatment guidelines at the time of writing of the article for MS date from 2012 and, therefore,
do not cover treatments that have been introduced after 2012 [6]. The guidelines do no longer reflect the current
general MS treatment landscape in the Netherlands, nor the treatment landscape specifically for (HDA) RRMS.
Furthermore, in the Netherlands, there are reimbursement restrictions in place for the DMTs cladribine tablets
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and fingolimod. These restrictions limit the use of these treatments to patients with HDA RRMS that have not
responded to at least one DMT, while their registered indications include treatment of HDA RRMS regardless of
prior treatment status [5,7–9]. In addition, the reimbursement of natalizumab and alemtuzumab is also limited in
the Netherlands to treatment of patients with HDA RRMS that have not responded to interferon β or glatiramer,
while its registered indication does include treatment of HDA RRMS, regardless of prior treatment status if MS is
rapidly evolving and severe [10,11].

The objective of this study was to set up a Delphi study with panel experts to provide insight into the current
treatment pathway of HDA RRMS and any barriers for optimal treatment in the Netherlands.

Materials & methods
In general, a Delphi study aims to reach consensus between experts on a specific topic. The panel participants reply
in several ‘rounds’ to a variety of questions on the topic of interest. After each round, participants receive feedback
from the overall group. These rounds repeat themselves to reduce the number of responses until ‘consensus’ is
achieved. There is no guidance in the scientific literature on what constitutes a robust panel size for a Delphi
study, nor are there clear criteria how a sample size choice should be judged. Therefore, Delphi studies have
been performed with a wide variety of panel sizes. However, the criteria for selecting the panellists are important
(e.g., expertise and geographic spread) [12–16].

A two-round Delphi study was conducted using an anonymous online questionnaire to reduce the number of
responses until ‘consensus’ was achieved. In this study, seven MS neurologists, with a representative geography
spread over the Netherlands, were approached for participation. An invitation e-mail was sent describing the
background, objectives and timelines of the process. The first-round’s questionnaire was shared with all seven MS
neurologists. For the second round of the Delphi study, only the MS neurologists that completed the first-round
questionnaire were invited for the second round. The findings of the MS neurologists that completed the first
and second round of the questionnaire were included in the analysis. The first- and second-round questionnaires
were administered through an online portal, copies (in Dutch) of the questionnaire are included in the online
Supplementary data.

First-round questionnaire
In the first-round questionnaire, the following topics relating to the Dutch current treatment pathway in (HDA)
RRMS were included:

• Characteristics of the treatment practice of the respondents;
• Percentage of HDA RRMS patients per line of treatment (naive for DMTs, previously treated with one DMT,

previously treated with two or more DMTs);
• The treatments that would be given in a situation in which there would be no reimbursement restrictions to

DMT-naive patients, and patients previously treated with one DMT;
• The criteria that are most important in choosing the treatment for HDA RRMS patients;
• Whether the current situation with reimbursement restrictions on certain DMTs allows for optimal treatment

of HDA RRMS patients;
• The satisfaction of the respondents with the current treatment options available in the Netherlands for DMT-

naive patients with HDA RRMS;
• The proportion of DMT-naive HDA RRMS patients in which treatment switching occurs due to lack of efficacy

or side effects within 12 months of treatment initiation, and the proportion of patients in which this could have
been prevented, if certain DMTs would have been reimbursed;

• A case study describing a patient for which respondents were asked to indicate how they would treat this patient,
the reasons for choosing this treatment, and if they experience any treatment limitations.

Second-round questionnaire
After the first-round questionnaire, the results were analyzed and a second-round of questionnaires was sent out.
The second-round questionnaire contained two additional elements. First, the average and the 90% CI of the
results from the first round were presented. The respondents were requested to answer again the questions from the
first round keeping these group results in mind. Second, for all questions except those relating to the characteristics
of the respondents and their treatment practice, the respondents were also asked to rank how certain they were of
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Figure 1. Preferred treatment options for high disease activity relapsing remitting multiple sclerosis patients in an
ideal situation where reimbursement status does not play a role (error bars indicate a standard error).
DMT: Disease modifying therapy.

their answer on a four-point scale, with the following levels: certain, low risk of being wrong (±10% deviation
possible); fairly certain, some risk of being wrong (±20% deviation possible); not very certain, substantial risk of
being wrong (±40% deviation possible); uncertain, high risk of being wrong (>40% deviation possible). For the
certainty scores, the average certainty score and the range in scores (minimum–maximum score) is presented. The
lower the average score is for a question, the more certain the respondents were of their answer.

Results
Out of seven MS neurologists, five completed both the first and second round of the questionnaire.

Respondent characteristics
In their treatment practice, respondents treat on average 60 (90% CI: 50–70) MS patients per month, of which
72% (90% CI: 55–89%) are treated with DMTs and 26% (90% CI: 15–37%) are characterized as HDA RRMS.
Of these HDA RRMS patients, 31% (90% CI: 19–43%) have not been previously treated with DMTs, 47% (90%
CI: 40–54%) have been previously treated with 1 DMT and 22% (90% CI: 16–28%) have been previously treated
with ≥2 DMTs. Respondents reported an average certainty score of 1.8 (range 1–2) for the patients’ treatment
history with DMTs, indicating respondents that were fairly certain of their answer (some risk of being wrong
[±20% deviation possible]).

Ideal treatment for patients with HDA RRMS
Respondents were asked to describe their ideal treatment for HDA RRMS patients (i.e., if reimbursement would
not play a role), for patients who have not been previously treated with DMTs and for patients who have been
previously treated with one DMT. The top three choices were natalizumab, alemtuzumab and cladribine tablets for
patients not previously treated with DMTs, and natalizumab, ocrelizumab and alemtuzumab for patients previously
treated with one DMT (Figure 1; error bars indicate a standard error). Respondents reported an average certainty
score of 1.2 (range 1–2), indicating that respondents were certain of their answer (low risk of being wrong [±10%
deviation possible]).

Criteria for choosing treatment
The most important criteria for choosing a treatment for HDA RRMS patients were effectiveness, side-effects
profile and the lesion load. These criteria and the average ranking by the respondents are presented in Table 1.
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Table 1. Ranking of criteria for choosing a treatment for high disease activity relapsing remitting
multiple sclerosis patients.
Rank Criterion Average score (range)

1 Effectiveness 1.0 (1–1)

2 Side effects profile 2.4 (2–3)

3 Lesion load 3.4 (2–7)

4 Wish to have children 4.6 (4–7)

5 Monitoring 5.0 (3–6)

6 Ease of use 5.6 (4–7)

7 Age 6.6 (5–8)

8 Gender 7.8 (5–9)

9 Dosage 8.6 (8–9)

A rank of 1 represents the most important criterion and a rank of 9 represents the least important criterion.

Totally agree

Somewhat agree

Neither agree nor disagree

Somewhat disagree

Totally disagree

20%

80% Figure 2. The current situation in which
there are limitations in the reimbursement of
certain disease modifying therapies prevents
me from optimally treating my patients.

Respondents reported an average certainty score of 1.2 (range 1–2), indicating that, on an average, respondents
were certain of their answer (low risk of being wrong [±10% deviation possible]).

Limitations in & satisfaction with current treatment options
In the Netherlands, there are currently restrictions in the reimbursement of certain DMTs. Respondents were
asked whether these reimbursement restrictions prevent them from optimally treating their patients. One of the
five respondents totally agreed, and four of the five somewhat agreed with this statement (Figure 2). Motivations
for these answers included that reimbursement restrictions should never impede optimal treatment of patients;
that reimbursement status is considered as little as possible; that ideally all treatment options should be available
especially in light of personalized medicine and shared decision making; and that restrictions sometimes differ
between insurance companies and treatment options. Respondents reported an average certainty score of 1.4 (range
1–2), indicating that, on an average, respondents were certain of their answer (low risk of being wrong [±10%
deviation possible]).

Respondents were also asked how satisfied they were with the currently available treatment options for patients
with HDA RRMS that have not been previously treated with DMTs in the Netherlands. Two of the five respon-
dents indicated that they were very satisfied and three of the five indicated that they were satisfied (Figure 3).
Motivations for these answers included that although the reimbursement restrictions and conditional funding lead
to dissatisfaction, in practice, a solution can usually be found for the individual patient. Because there are relatively
few reimbursement restrictions in the Netherlands compared with other countries. Further, the reimbursement
restrictions that prevent the use of certain DMTs in first-line treatment should be abolished as it does not make sense
that certain DMTs cannot be given as first-line treatment while this is not the case for others, such as ocrelizumab.
Respondents reported an average certainty score of 1.2 (range 1–2), indicating that, on an average, respondents
were certain of their answer (low risk of being wrong [±10% deviation possible]).

Treatment switching
Respondents reported that in 23% (90% CI: 19–27%) of HDA RRMS patients, it was necessary to switch to another
DMT due to insufficiency or side effects of the medication within 12 months after initiation of the first DMT.
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Very satisfied

Slightly satisfied

Not satisfied and not unsatisfied

Somewhat dissatisfied

Very dissatisfied

40%

60%Figure 3. How satisfied are you with
the current treatment options in the
Netherlands for patients with high
disease activity relapsing remitting
multiple sclerosis not previously treated
with disease modifying therapies?

This could have been prevented in 20% (90% CI: 4–36%) of patients, if certain DMTs would be reimbursed for
the first-line treatment of these patients (optional question, answered by four out of five respondents). Respondents
reported average certainty scores of 1.8 (range 1–2) and 2.3 (range 2–3), indicating that, on an average, respondents
were fairly certain of their answer (some risk of being wrong [±20% deviation possible]).

Case study
At the end of the questionnaire respondents were presented with a fictitious case study about a young DMT-naive
woman, with one prior relapse in March that was successfully treated with methylprednisolone. In October of the
same year, she had another serious polysymptomatic episode which was again treated with methylprednisolone.
Remission of symptoms was incomplete (the full case description is available in Dutch in the questionnaire copies
included in the online Supplementary Material).

Three out of five respondents would treat this patient with peginterferon bèta-1a, one out of five would treat this
patient with teriflunomide and one out of five would treat this patient with natalizumab. Respondents reported an
average certainty score of 1.6 (range 1–2), indicating that, on an average, respondents were certain of their answer
(low risk of being wrong [±10% deviation possible]).

When asked to rank the reasons for choosing this specific treatment for this patient the number of exacerbations
(average rank 1.8, range 1–3), the effectiveness of the treatment (average rank 2.2, range 1–4) and the lesion load
(average rank 2.6, range 2–4) were ranked as the three most important criteria, while the reimbursement status
was reported as the least important. Respondents reported an average certainty score of 1.2 (range 1–2), indicating
that, on an average, respondents were certain of their answer (low risk of being wrong [±10% deviation possible]).

At Last, respondents were asked whether they experienced limitations in the treatment options for such a patient.
In both rounds of the Delphi study, three out of five respondents indicated that they experienced limitations in
the treatment options for such a patient, while two out of five respondents indicated that they do not experience
limitations. Motivations for these answers in the first round included that ocrelizumab or cladribine tablets would
be difficult to prescribe for such a patient; that cladribine tablets or fingolimod should also be potential treatment
options for such a patient (which they currently are not), but that prescribing natalizumab is usually not an issue;
and that limitations occur due to a multitude of reasons, including reimbursement status, limitations in logistics
and business operations, but also due to limited knowledge and experience on the part of both physicians and
patients – patients are additionally expected to participate in shared decision making, while they only have limited
insight and do not always have a sufficiently critical attitude. Respondents reported an average certainty score of
1.2 (range 1–2), indicating that, on an average, respondents were certain of their answer (low risk of being wrong
[±10% deviation possible]).

Discussion
This Delphi study was conducted to gain insights into the current treatment pathway of HDA RRMS patients in
the Netherlands and to identify whether MS neurologists experience any barriers for optimal treatment, such as
reimbursement restrictions.

As far as epidemiological traits are concerned, out of the average 60 RRMS patients that the respondents treat
in their practice on a monthly basis, they indicated that 26% falls into the HDA category and 72% of them is
treated with DMTs. Furthermore, our findings from the Delphi study suggest that almost half of the HDA RRMS
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patients (47%) have been treated with one DMT and almost a quarter (22%) of them have been treated with two
or more DMTs.

From a MS neurologist’s point of view, effectiveness and side effects of the DMT along with the patient’s lesion
load were the most important contributing factors to their treatment decision for choosing a particular DMT. These
findings align with the findings among neurologists and nurses from Kremer et al. who assessed which attributes
were most important in choosing a particular DMT according to neurologists, nurses and patients. However,
patients rated the importance of the attribute safety significantly lower than neurologists and nurses [17].

The majority (three out of five) of the respondents is slightly satisfied with the current treatment options in the
Netherlands for patients with HDA RRMS while the remaining two respondents are very satisfied. All of them
either totally agree (one out of five) or somewhat agree (four out of five) that the reimbursement restrictions for
certain DMTs prevent them from optimally treating their patients. Three of the five respondents provided their
interpretation of these findings. They reported that in general, good treatment options exist for HDA RRMS
patients in the Netherlands, but that the reimbursement restrictions and indication rules avoid that patients can
be treated with the preferred treatment. As an example, they mentioned that ‘several so called second-line DMTs
cannot be used until a patient has first failed on another DMT. This is particularly undesirable in case of aggressive
MS.’ Furthermore, they mentioned that these issues cannot be solved without a revision of the Dutch MS guideline.

These findings indicate some satisfaction with the treatment options available for (HDA) RRMS patients.
Although respondents are satisfied with the treatment options available, they do feel restricted by reimbursement
conditions. The respondents indicated that a solution can be found in daily practice, but still there are patients for
which the ideal treatment is not directly available due to reimbursement and indication restrictions, for instance
patients with aggressive MS.

The finding that the current reimbursement landscape presents a restriction is also highlighted in the MS
neurologists’ treatment choices in a hypothetical situation where reimbursement status is not a factor (i.e., when
the reimbursement restrictions for certain DMTs would not be in effect). MS neurologists would then treat
almost a third of DMT-naive patients with cladribine tablets or fingolimod, which is currently prevented due to
reimbursement restrictions limiting their use to patients with HDA RRMS that have not responded to at least one
DMT.

It was estimated by the respondents that almost a quarter of the DMT-naive HDA RRMS patients are likely to
change to another DMT within 12 months due to insufficient effectiveness or serious side effects. Moreover, the
respondents indicate that this switch could have been prevented in up to one-fifth of the cases if certain DMTs
(such as fingolimod and cladribine tablets) would be reimbursed for use in these patients.

Effectiveness of the treatment, the number of exacerbations and the lesion load were the most important criteria
for choosing a particular treatment, as reported in the case study. The reimbursement status is rated as the least
important criterion for their decision. Interestingly, although three out of five experts state that they experience
reimbursement restrictions, when presented with the case study in which no restrictions apply, they do opt for those
drugs that are currently reimbursed. It is likely that reimbursement has inadvertently played a role in the decision
of the experts.

This study carried strengths and limitations. A main strength is that the use of the Delphi panel allows for analysis
of the subjective experience and judgment of MS neurologists of the treatment landscape of (HDA) RRMS, and
to capture whether they experience restrictions through the reimbursement scheme. A Delphi panel is particularly
useful in analyzing subjective experiences of respondents regarding certain situations [12]. Furthermore, the certainty
scores and CIs from the second-round questionnaire results indicate that the included experts are quite sure of their
answers and are aligned, mostly giving a certainty score of between 1 and 2, indicating low to some (10–20%) risk
of being wrong.

Although no clear guidance is given in the scientific literature on what constitutes a robust panel size for a
Delphi panel study or on the criteria against which a sample size choice should be judged [12–14], the low number
of respondents (five MS neurologists) in the Delphi panel could be seen as a limitation of this study. However,
the level of expertise of the respondents and geographical spread between the respondents are considered more
important [12–14], which were carefully taken into account in this study.

Conclusion
The findings of this Delphi panel indicate that MS neurologists are satisfied with the current treatment options for
patients with DMT-naive HDA RRMS, although they feel that they are prevented from optimally treating their
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patients due to reimbursement restrictions for certain DMTs. Furthermore, the findings highlight that in an ideal
situation, MS neurologists would also treat DMT-naive HDA RRMS patients with medications that are currently
restricted to patients that have not responded to at least one DMT. The answers show consensus between the
participants and high certainty of answers.

Summary points

• At the time of writing, the Dutch treatment guidelines date from 2012 and, therefore, do not cover treatments
that have been introduced after 2012.

• In the Netherlands, there are reimbursement restrictions in place for the disease modifying therapies (DMTs)
including cladribine tablets, natalizumab, alemtuzumab and fingolimod. These restrictions limit the use of these
treatments to patients with high disease activity (HDA) relapsing remitting multiple sclerosis (RRMS) that have
not responded to at least one DMT, while their registered indications do include treatment of HDA RRMS
regardless of prior treatment status.

• A two-round Delphi panel using an online questionnaire was conducted among MS neurologists to gain insights
into the current treatment pathway of HDA RRMS patients in the Netherlands and to identify if multiple sclerosis
(MS) neurologists experience any barriers for optimal treatment, such as reimbursement restrictions.

• Effectiveness and side effects of the DMT along with the patient’s lesion load were the most important
contributing factors to MS neurologists’ treatment decision for choosing a particular DMT.

• All respondents either totally (one) or somewhat agree (four) that the reimbursement restrictions for certain
DMTs prevent them from optimally treating their patients.

• In a hypothetical situation where reimbursement status is not a factor, MS neurologists would treat almost a third
of DMT-naive patients with cladribine tablets and fingolimod, which is currently prevented due to reimbursement
restrictions.

• Almost a quarter of the DMT-naive HDA RRMS patients are likely to change to another DMT within 12 months
due to insufficient effectiveness or serious side effects, which could have been prevented in up to one-fifth of the
cases, if certain DMTs would be reimbursed for use in these patients.

• The results show consensus between the participants and high certainty of answers.

Supplementary data
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