
Contents lists available at ScienceDirect

Multiple Sclerosis and Related Disorders

journal homepage: www.elsevier.com/locate/msard

Original article

Patients’ expectations of autologous hematopoietic stem cell transplantation
as a treatment for MS
Floriaan G.C.M. De Kleermaekera,⁎, Bernard M.J. Uitdehaagb, Bob W. van Oostenb
a Viecuri Medisch Centrum, Department of Neurology, Venlo, The Netherlands
bMS Center Amsterdam, Amsterdam UMC, location VUmc, Department of Neurology, Amsterdam, The Netherlands

A R T I C L E I N F O

Keywords:
Multiple sclerosis
Autologous hematopoietic stem cell
transplantation
Expectations
Treatment
Shared-decision making

A B S T R A C T

Background: Autologous hematopoietic stem cell transplantation (aHSCT) receives increasing attention as a
treatment option for MS. However, as there are no randomized controlled trials comparing aHSCT to best
medical treatment as yet, aHSCT is not generally advised and implemented as a treatment option for MS.
Neurologists are increasingly faced with patients asking questions regarding aHSCT and seeking commercially
offered aHSCT abroad. The aim of this study is to evaluate MS patients’ knowledge and expectations of aHSCT
and their actual and desired sources of information.
Methods: 137 MS patients visiting the Amsterdam University Medical Center MS clinic, completed a self-de-
veloped questionnaire with items on disease history, knowledge about aHSCT, expectations of aHSCT, in-
formation sources and the role they assign to their neurologists.
Results: Fifty-four percent is considering aHSCT either now or in the future, especially those who are dissatisfied
with current treatment, have a shorter disease duration (≤ 10 years) or are more disabled (EDSS> 3.5). Only
25% report to have sufficient knowledge about aHSCT. Patients mainly use potentially unreliable information
sources such as the internet and television, although they prefer information from their neurologist. Half of the
patients think aHSCT to be superior to highly effective DMT. Expectations of efficacy in patients interested in
aHSCT are significantly higher than in patients not wanting to undergo aHSCT. Only about one third of patients
are able to mention at least one side effect.
Conclusion: Many MS patients are considering aHSCT as a treatment option, although they think that they are
not well-informed regarding aHSCT. They prefer their neurologist as a source of information. Therefore, neu-
rologists should pro-actively inform their patients about the potential benefits and risks of aHSCT to enable them
to choose the best treatment option.

1. Introduction

In the past two decades, numerous studies have been published
suggesting efficacy of autologous hematopoietic stem cell transplanta-
tion (aHSCT) in the treatment of severe and refractory multiple sclerosis
(MS) (Sormani et al., 2017; Atkins et al., 2016; Mancardi et al., 2015;
Muraro et al., 2017). Results are promising and therefore aHSCT is
gaining attention as a treatment option for MS, not only in scientific
literature, but also on television, the internet and in social media. In the
Netherlands, aHSCT is generally not advised and implemented as a
treatment option for MS, as there are no randomized controlled trials
(RCTs) comparing aHSCT to best medical treatment as yet (with the
exception of a small phase II trial in which aHSCT is compared with
mitoxantrone (Mancardi et al., 2015), and a preliminary study in which

a comparison is made with various first and second line DMT
(Burt et al., 2019)). This results in some patients going abroad for
commercially offered aHSCT, so called “stem cell tourism”
(von Wunster et al., 2018).

In daily practice, neurologists, including the authors, not only notice
an increasing number of questions regarding aHSCT, but also un-
realistic expectations in many patients. For example, there are patients
who think that the main objective of stem cell therapy is repair of
neural tissue damage and recovery from disabilities. In order to im-
prove counseling MS patients and to contribute to proper shared deci-
sion making, neurologists must be aware of patients’ expectations of
aHSCT and of aspects that are relevant from patients’ points of view.

The aim of this study was to evaluate MS patients’ expectations of
aHSCT and to investigate their actual and desired sources of
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information. Moreover, we explored the profile of patients who con-
sider undergoing aHSCT.

2. Material and methods

2.1. Patients

Between February and April 2018, we asked patients to complete a
questionnaire that we designed for this purpose. We recruited the pa-
tients at the outpatient clinic (mainly patients visiting our hospital for a
second opinion regarding their diagnosis or treatment plan) and the day
care unit (mainly patients on natalizumab treatment), of the MS Center
Amsterdam of the Amsterdam University Medical Center. The local
Medical Ethics Review Committee (VU Medical Center) granted a
waiver of formal approval and informed consent was obtained from
each individual before inclusion.

2.2. Questionnaire

A panel of experts was created, consisting of 4 physicians (3 neu-
rologists and 1 resident) who have experience with MS patients. Topics
which are of relevance for MS patients according to the clinical ex-
perience of these experts were selected by two of them (FDK, BVO). The
appropriateness of the topics was discussed by the three authors (FDK,
BVO, BU) and subsequently, questions were formulated. After con-
sensus was reached, the questionnaire was critically revised by the
fourth expert (JK). The final questionnaire (appendix 1) consists of 44
items (7 open questions, 37 multiple choice questions): 2 on demo-
graphics, 11 on disease history and use of DMT, 10 on patients’
knowledge about DMT and aHSCT, 9 on information sources used, 6 on
patients’ personal situations in relation to aHSCT and 6 on patients’
expectations of aHSCT.

2.3. Statistical analysis

All statistical analyses were performed using SPSS Statistics 24.0.
Descriptive results are presented as total numbers plus percentage and
median plus range (in case of values not normally distributed). Chi-
square analyses and Fishers’ exact test were performed if applicable, in
order to compare frequencies between different groups, and p-values
lower than 0.05 were considered as statistically significant.

3. Results

Of the 160 patients included, 137 patients returned the ques-
tionnaire (response rate 86%). One hundred and thirteen participants
(83%) report ever having heard of aHSCT. Results of these patients are
used. Baseline characteristics of the patients are shown in Table 1.
Median age was 41 (range: 20–66) and 92% had been diagnosed with
MS. Another 5% had been diagnosed with “clinically isolated syn-
drome” or eventually were diagnosed with MS after a second opinion. A
total of 66% were treated with disease modifying therapy (DMT).

3.1. Knowledge about MS therapies

Most of the patients (60%) report to be convinced they have at least
sufficient knowledge about currently available DMT. In contrast, only
25% report to have sufficient knowledge about aHSCT and none of the
patients rate their knowledge as excellent (Fig. 1). Perceived knowledge
about aHSCT is significantly worse compared to DMT.

3.2. Effect of aHSCT

The great majority (79%) expect no more disability progression
after aHSCT and 46% of the respondents report to expect improvement
of disability. About 20% of the patients still expect disability

progression, but at a slower pace (Fig. 2A). Moreover, 55% foresee no
more relapses after aHSCT and 41% expect that only part of the relapses
will be prevented (Fig. 2B). Half of the patients think that aHSCT is
more effective than currently available highly effective DMT (alemtu-
zumab, natalizumab). About 44% indicate that there is insufficient
scientific evidence to suppose superiority of aHSCT compared to highly
effective DMT (Fig. 2C).

3.3. Side effects of aHSCT

About 52% of the overall sample report that aHSCT has more severe
side effects than currently available DMT, 5% think that aHSCT has less
severe side effects and 10% that it has comparable side effects. One
third of the patients think that side effects are not sufficiently known
yet. Only 45% are able to mention at least one of the possible side
effects of aHSCT. Increased sensitivity for infections (28%) and death
(10%) are reported the most.

3.4. Information about aHSCT

As illustrated in Fig. 3, the majority of the participants (70%)

Table 1
Baseline characteristics.

N==113

Median age in years (range) 41.0 (20–66)
Gender (% female) 75%
Median disease duration in years (range) 8.0 (0–28)
Diagnosis (%)a

• MS 104 (2%)
• Suspected MS 6 (5%)

MS subtype (%)a

• RRMS 84 (74%)
• SPMS 10 (9%)
• PPMS 9 (8%)

Median estimated EDSS 4.0 (0.0–8.0)
Treatment (%)a

• Alemtuzumab 0 (0%)
• Daclizumab 0 (1%)
• Dimethyl fumarate 9 (8%)
• Fingolimod 6 (5%)
• Glatiramer acetate 6 (5%)
• Interferon beta 0 (3%)
• Natalizumab 47 42%)
• Ocrelizumab 1 (1%)
• Teriflunomide 1 (1%)
• No DMT 35 (31%)

a Total< 100% due to missing data.

Fig. 1. Patients’ perception of their level of knowledge concerning DMTs and
aHSCT (% of respondents). DMT: disease modifying therapy; aHSCT: auto-
logous hematopoietic stem cell transplantation.
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indicate that they need more information about aHSCT. Almost one
quarter of those surveyed report to actively seek information. Partici-
pants who are dissatisfied with their current treatment as well as more
disabled patients (EDSS > 3.5) are more likely to indicate that they
need information than satisfied (100%% vs 79.2%) and less disabled
patients (EDSS ≤ 3.5, 93.2%% vs 76.7%). Moreover, they also seek
information more actively (52.9%% vs 16.7% and 35.8%% vs 17.5%,
respectively).

Sources of information that patients mainly use are the internet
(informative websites 74%, patient forums 36%) and television (55%).
However, only 15% believe that informative websites are reliable; and
patient forums and television are seen as credible sources of informa-
tion to an even lesser extent (4% and 2%, respectively). When we asked
the participants which sources of information they trust the most, 81%
mention their neurologist, 58% an experience expert and 49% mention
scientific literature (Fig. 4).

3.5. Personal situation

Just over half of the participants (56%) indicate to be satisfied with
their current treatment, and a minority of the participants (18%) claim
to be dissatisfied. When asked whether they want aHSCT at this mo-
ment, 19% answer positively. Moreover, a total of 54% say to consider

aHSCT as a future treatment. Almost 80% believe that advice of their
neurologist is not influenced by the pharmaceutical industry. More
details are presented in Fig. 3.

3.6. Patients who want to undergo aHSCT now or perhaps in future

Patients with a shorter disease duration (≤10 years), more dis-
ability (EDSS > 3.5) and dissatisfaction with current treatment are
more likely to want aHSCT at this moment or possibly in the future.
However, only 38% of those indicate to have sufficient knowledge of
aHSCT. Patients considering aHSCT had significantly higher expecta-
tions of aHSCT than patients not willing to undergo aHSCT, but only a
minority (37%) is able to mention at least one side effect. About one
fifth of the patients currently intending to undergo aHSCT, report that
possible side effects of aHSCT are less severe than of DMT, which is
significantly more than in patients not willing to undergo aHSCT at this
moment. More details are presented in Table 2.

4. Discussion

Though MS patients indicate not to have sufficient knowledge about
aHSCT, expectations are high. Patients seek information actively in
easily available sources, even though many of them are aware that

Fig. 2. Patients’ opinions about the effect of aHSCT (A) on disability progression, (B) on relapses and (C) compared to highly effective DMT such as natalizumab or
alemtuzumab (% of respondents).

Fig. 3. Patients’ opinions about different aspects of aHSCT (%).
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these are not reliable. Patients indicate they need more information,
preferably from their own neurologist. Especially patients dissatisfied
with their current treatment, shorter disease duration and patients with
higher EDSS are willing to undergo aHSCT now or in the future.
Expectations about efficacy in patients interested in aHSCT are sig-
nificantly higher than patients not wanting to undergo aHSCT.
Strikingly, only the minority of those patients have knowledge of the
potential risks of aHSCT.

No previous data are available about patients’ expectations of
aHSCT in MS. Given the often unpredictable course of this lifelong
disease and the high prevalence of anxiety in MS patients, it is not
surprising that patients consider experimental therapies (Tauil et al.,
2018). Direct-to-consumer online advertising of aHSCT and accessi-
bility of information on the internet have increased patient demand for
this therapy. In a previous study, it was stated that MS patients often
consciously avoid negative information and look for positivity
(Dennison et al., 2016). This can lead to patients receiving biased in-
formation from media that uncritically report statements about effi-
cacy, which can lead to misinterpretations. Subsequently, such articles
are cited in social media and used in crowd-funding efforts, which may
further consolidate public expectations and arouse patients’ curiosity
(von Wunster et al., 2018; Sipp et al., 2017). This concern was sup-
ported by our study, in which the internet and television appear to be
the most used information sources. In accordance with a previous
study, patients assigned their neurologist as the most desired source of
information (Visser et al., 2016). Therefore, neurologists should ac-
tively inform patients about aHSCT to put information gathered from
unreliable sources in a realistic perspective and prevent unrealistic
expectations.

Most of the patients expect no more progression of disability (or
even improvement of EDSS) and no more relapses after aHSCT, espe-
cially those who consider aHSCT now or in the future. Indeed, results of
studies in the field of aHSCT as treatment for MS are promising.
Different studies report significant attenuation of disability progression
or even lower mean EDSS, reduction of annualized relapse rate and
proportion of “no evidence of disease activity” (NEDA) (Sormani et al.,
2017; Atkins et al., 2016; Mancardi et al., 2015; Muraro et al., 2017).
However, all those studies have major limitations (small population,
single arm, short follow-up, heterogeneity in study population and
aHSCT regime) and results of well-designed RCTs comparing aHSCT to
best medical treatment are not available. In addition, there are sig-
nificant risks for morbidity and mortality (von Wunster et al., 2018;
Burman and Fox, 2017). Therefore, aHSCT is currently recommended in
the context of properly regulated clinical trials only.

Patients interested in aHSCT have a higher EDSS, shorter disease
duration and are more often dissatisfied with current treatment than
people not willing to undergo aHSCT. Those patients have higher ex-
pectations of aHSCT and more often actively seek information about
aHSCT from unreliable sources. Patients who would like to undergo
aHSCT now or in the future, underestimate possible risks and only
about one third is able to mention at least one side effect. Therefore,
this category of patients in particular should get the attention of the
neurologist.

Our study has several limitations. Firstly, we used a questionnaire,
designed by us for this purpose. Although selection of questions was
done accurately by a panel of 4 experts, the questionnaire was not
formally validated beyond face validity. Secondly, data on disease
history was self-reported by patients and not checked in medical re-
cords. Therefore, these data are susceptible to inaccuracies. Moreover,
many participants were treated with second line treatment (especially
natalizumab). This can theoretically have biased the results, as these
patients generally have more active MS, see many other patients during
their four-weekly infusions and are therefore probably better informed
about different treatment options. However, there were no differences
in supposed knowledge about aHSCT, its effectiveness and supposed
side effects compared to patients not using second line DMT (data not
shown). Therefore, bias may be limited. Furthermore, our sample of
patients is probably not very representative of the general MS popula-
tion. For example, patients with severe MS residing in nursing homes
are not represented. Nevertheless, we believe that the general results of
this study are of interest for doctors treating patients with MS.

5. Conclusion

We have found that expectations of aHSCT in MS patient are high,
even though many patients indicate not to have sufficient knowledge
about aHSCT and to use unreliable information sources. It is important
for the treating neurologist to realize that patients who are dissatisfied
with their current treatment, have a shorter disease duration and higher
EDSS are more likely to consider aHSCT either now or in the future.

The fact that inadequate information can lead to premature con-
clusions and decisions, is clearly illustrated by our observation that the
patients who want to undergo aHSCT are more likely to assume su-
periority of aHSCT to DMT, though solid scientific evidence is scarce yet
and has limitations. Moreover, they are not sufficiently aware of po-
tential risks of this treatment. Although there certainly is an impact of
mass media and social media, our study indicates that most patients
consider their neurologist as the most trusted source of information.

Fig. 4. Information sources used by patients to gain information about aHSCT (% of respondents).
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Therefore, we think that neurologists would do well to pro-actively
inform their patients about the potential benefits and risks of aHSCT, as
compared to currently approved treatments, to prevent injudicious
decisions in MS patients. In our opinion, it would not be prudent to
leave the initiative to others, including those with commercial interests.
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