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Background: Poor adherence to disease-modifying drugs is associated with an increased risk
of relapse in patients with multiple sclerosis. However, adherence is difficult to assess objectively. RebiSmart® (Merck Serono SA, Geneva, Switzerland), a device for subcutaneous (sc)
injection of interferon (IFN) β-1a, features an electronic injection log that can assist in objective
monitoring of adherence.
Objective: To assess adherence to sc IFN β-1a injections using data from RebiSmart®.
Methods: This was a single-group, observational, retrospective audit. Adherence data were collected from patients with relapsing multiple sclerosis in the United Kingdom and Ireland who had
been prescribed sc IFN β-1a and had been using RebiSmart® for a minimum of 24 months.
Results: In total, 225 patients were included in the full analysis set; 72% were in the United
Kingdom, and 28% were in Ireland. Overall, the mean age was 44.1 years, and 73% were women.
Patients received sc IFN β-1a 44 µg (68%) or 22 µg (32%) three times per week. Mean adherence
over the course of 24 months was 95.0% (median, 99.4%), and similar values were observed
across all periods. The proportion of patients with 80% or higher adherence was 92.0% at 12
months and 91.1% at 24 months.
Conclusion: High adherence to sc IFN β-1a was observed across all patient groups using
RebiSmart®, according to 2-year treatment adherence data. This may be partly attributed to
the expert support patients received, supplemented by routine and regular contact from the
MySupport patient-support program, as well as the self-motivation of patients who persisted
with treatment for 2 or more years.
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Multiple sclerosis (MS) is a chronic, inflammatory, degenerative disease of the
central nervous system that can cause a wide range of debilitating symptoms
affecting the physical and/or mental function of the patient. 1 Although MS
remains incurable, treatment with disease‑modifying drugs (DMDs) can reduce
the frequency of disease exacerbations and may delay disability progression.2–5
Subcutaneous (sc) interferon (IFN) β-1a (Rebif®; Merck Serono SA, Geneva,
Switzerland) has been shown to be effective in improving all three key measures
of efficacy (relapse rate, disability progression, and magnetic resonance imaging
measures of disease) in relapsing forms of MS when administered at dosages of
44 or 22 µg three times weekly.5–7
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Evidence suggests that the greatest benefit of DMD
therapy is achieved when patients are treated early in the
clinical course of MS;8,9 however, patients must be persistent
with (continue with treatment for the prescribed duration)
and adherent to (take medication in accordance with the
prescribed interval and dose) their treatment regimen to
achieve these benefits. Patients with MS who have poor
general adherence or long gaps between treatments have been
shown to be at greater risk of relapse compared with moreadherent patients.10,11 Investigators in the Global Adherence
Project assessing adherence to DMDs found that compared
with nonadherent patients, adherent patients had fewer problems associated with injection-site reactions, better quality
of life, and fewer neuropsychological problems.12 However,
rates of MS treatment discontinuation tend to be higher in
clinical practice than in clinical trials. Patients in clinical
trials have controlled, scheduled, regular follow-up visits
and are more highly motivated to adhere to therapy.13 In a
real-life setting, follow-up can be variable, and patients are
exposed to many factors that can impair adherence (such as
depression or denial about their disease). Notably, adherence
is difficult to assess, and methods of measuring adherence
can be unreliable and highly subjective.14
Injection devices are becoming commonplace for administering injectable DMDs in MS, and their use has been shown
to improve patient adherence.8,15,16 RebiSmart® (Ares Trading
SA, Coinsins, Switzerland) is an electronic injection device
for administering sc IFN β-1a.17 This device simplifies the
injection process and may help patients overcome injection‑related issues. These include improving treatment satisfaction,
ensuring correct injection technique, aiding patients with
limited dexterity, and helping alleviate needle phobia, thereby
potentially increasing adherence to treatment.15,18,19 The
features of RebiSmart® include a multidose cartridge that
holds the drug quantity required for 1 week; simple, stepby-step instructions; and adjustable comfort settings that
allow patients to tailor injections by changing needle speed,
injection speed, and time and depth of injection. RebiSmart®
is also the first autoinjector for use with any MS drug that
features an electronic injection log, which is able to monitor
adherence objectively and may facilitate useful discussions
about adherence between patients and physicians.
In the United Kingdom, patients receiving sc IFN β-1a
have the drug and device supplied by a home care provider.
Patients may also register with the MySupport program, which
provides telephone support, text messaging, and Web site
access, and can include support at home from a Merck Serono
MySupport Nurse. The role of the MySupport team is to

844

Powered by TCPDF (www.tcpdf.org)

submit your manuscript | www.dovepress.com

Dovepress

provide a postprescription support service and to collaborate
with prescribing physicians and their teams, providing education, training, and expertise. The service is optional and is
provided at no cost to the health service. In Ireland, patients
collect their sc IFN β-1a medication from a local pharmacy
and are all supported by a Merck Serono home care team,
including MySupport Nurses. Patients in Ireland are provided
with the Support Line number and are offered the option to
register when they first access the service.
The aim of the observational RebiSmart® REtrospective
ADherencE Review (READER) audit was to assess adherence to sc IFN β-1a among patients with MS (by means of a
range of support services) in the United Kingdom or Ireland,
using 24-month data from the RebiSmart® injection device.
This study assesses the extent to which patients who persist
on therapy for the 24-month period take their medication in
accordance with prescribing instructions.

Methods
Audit design and patients
READER (NCT01601080)20 was a single-arm, observational,
retrospective audit. RebiSmart® devices were collected at the
time of replacement from patients with MS who had been
prescribed sc IFN β-1a, and data on adherence during the
previous 24 months and preferred comfort at final injection
were made anonymous and extracted. The 24-month period
was chosen because that is when the devices were routinely
scheduled for replacement, thus presenting the opportunity
for the evaluation of data. Patients were required to have
24 months of data to be eligible for inclusion in the study;
patients with less than 24 months of data were not eligible
for any of the analyses. Patients consented retrospectively, as
they did not know at the start of treatment that their data might
be included in this audit. Patients who were due to have their
device replaced as part of standard care were asked whether
they gave their consent for their adherence data to be used in
the audit; they were not required to make any visits to provide
data, only to provide their previous RebiSmart® device at the
time of its replacement. The recruitment window for collection of returned devices was 6 months, and the recruitment
target was 250 to 300 patients. The sample size was estimated
from the number of devices requiring replacement. Using the
assumption that the standard deviation (SD) of percentage
adherence using RebiSmart® would vary from 15% to 20%,
the 95% confidence interval (CI) for 250 patients would then
range from 3.7% to 5.0%.
The “all patients” set (APS) included those who had
administered at least a single injection of sc IFN β-1a
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(44 or 22 µg) using RebiSmart® during the 24-month period.
The full analysis set (FAS) was defined as those patients with
at least 24 months of adherence data (including any clinicianadvised treatment breaks) from RebiSmart®. Patients who
did not fulfill the criteria for the FAS were not included in
the analyses.

Inclusion and exclusion criteria
Eligible patients were required to have relapsing MS
(relapsing–remitting MS or secondary progressive MS
with relapses), according to the Association of British
Neurologists criteria (United Kingdom)8 and the revised
2005 McDonald criteria (Ireland),21 and to be administering
sc IFN β‑1a (44 or 22 µg three times weekly according to
their normal dosing schedule) via the RebiSmart® injection device. Patients must have been using RebiSmart ®
for a minimum of 24 months before audit start and to be
scheduled for a device replacement as part of their standard
routine of care.
Patients were excluded if they had discontinued sc IFN
β-1a before 24 months of treatment or were unwilling to give
their consent. Continuation of treatment was defined by the
requirement for device replacement.

Endpoints
The primary endpoint was percentage adherence measured
by RebiSmart® to sc IFN β-1a injections over the course of
24 months. Percentage adherence was calculated as follows:
Number of injections received in time period
× 100.
Number of injecctions scheduled in time period
The number of injections received in a time period was
measured as injections received between day 1 (date of
first injection) and the last day of the period measured by
RebiSmart®.
The secondary endpoint was percentage adherence
measured by RebiSmart®, collected during months 1, 3,
6, and 12; if the patient did not have data available for
the full duration of a particular period (eg, if the patient
started treatment in the middle of a week), then all data
to the nearest full week were used. The difference in percentage adherence between months 1–12 (12-month data)
and months 12–24 (24-month data) was also assessed.
Tertiary endpoints were repeated for 12-month and
24-month data and were measured as follows: the main
tertiary endpoint was the difference between Medication
Possession Ratio (MPR; assessed for UK-based patients
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only because of the method of medication distribution),
calculated as
Total number of injections dispensed
over 12 or 24 months
× 100,
Scheduled number of injections to be dispensed
over 12 or 24 months
and percentage adherence at 12 and 24 months. Additional
tertiary endpoints included evaluation of the effect of different variables on adherence (including age, sex, prior use of
a DMD, and registration with MySupport); comparison of
adherence in the United Kingdom and Ireland; and preferred
comfort settings, which were obtained from the settings of the
RebiSmart® device at the time of the patients’ last injection.
The default comfort settings set on the device when the
patient receives it include needle speed (medium), injection
speed (medium), injection depth (10 mm), and injection time
(10 seconds) (Table 1).

Statistical analyses
Unless otherwise stated, descriptive statistics were used
throughout. Whenever specified, 95% CIs are presented for
means. The software package used was SAS Version 9.1.
(SAS Institute Inc., Cary, NC, USA). The primary endpoint
was summarized using descriptive statistics and 95% CIs.
Within-patient differences in percentage adherence between
the first and second 12-month periods and within-patient
difference in MPR and adherence for UK patients were
Table 1 Final recorded comfort settings of the RebiSmart® device
(at final injection)
Setting

Patients

Needle speed (default setting, medium)
Fast
Medium
 Slow
Injection speed (default setting, medium)
Fast
Medium
 Slow
Injection depth (default setting, 10 mm)
10 mm
8 mm
6 mm
4 mm
Injection time (seconds) (default setting, 10 seconds)
Mean (SD)
Range (min–max)

39 (17)
127 (56)
59 (26)
98 (44)
77 (34)
45 (20)
5 (2)
7.7 (3.8)
3–29

Notes: Data shown as n (%) unless indicated otherwise. Percentages may not add up to
100% because of rounding. RebiSmart® (Merck Serono SA, Geneva, Switzerland).
Abbreviations: SD, standard deviation; min, minimum; max, maximum.

submit your manuscript | www.dovepress.com

Dovepress

Powered by TCPDF (www.tcpdf.org)

99 (44)
116 (52)
10 (4)

845

Dovepress

Patient Preference and Adherence downloaded from https://www.dovepress.com/ by 3.235.11.178 on 25-Feb-2021
For personal use only.

Willis et al

normally distributed and assessed using a paired t test.
Differences in percentage adherence between different
patient subgroups were not normally distributed; therefore,
nonparametric tests were used to test the differences between
sc IFN β-1a doses (Mann–Whitney U-test) and age subgroups
(Kruskal–Wallis test). The secondary and tertiary endpoints
were assessed against a two‑sided significance level of 5%.

Results
Baseline characteristics
In total, 230 patients were included in the APS and 225
(98%) were included in the FAS. Five patients were excluded
from the APS for having less than the required 24-month
adherence data (although these patients had been issued
with the device for 24 months, they had not started to use
it in time to provide 104 weeks of adherence data). Of the
225 patients, 161 (72%) were in the United Kingdom and
64 (28%) were in Ireland. The mean age and sex composition
were as expected for this population of patients (Table 2).
Sixty-six patients (29%) had previously received a DMD for
MS (sc IFN β-1a without the RebiSmart® injection device
or another DMD).
The majority of the patients (154 [68%]) were prescribed
sc IFN β-1a 44 µg, and the remainder received 22 µg. No
patients permanently switched from 44 to 22 µg during the
audit; however, three patients reduced their dose to 22 µg
and then titrated back up to 44 µg. All patients located in
the United Kingdom, who were registered with a field nurse,
were also registered with MySupport. Some patients (n=54
at 12 months; n=62 at 24 months) were registered with the
MySupport Line but not with a nurse.

Endpoints

Primary endpoint (adherence at 24 months)
and 12-month adherence data
The mean percentage adherence, measured by RebiSmart®,
to sc IFN β-1a injections (as defined earlier) over the course
of 24 months was 95.0% (95% CI, 93.6%–96.4%) for the
FAS, and the median percentage adherence was 99.4%
(range, 34.9%–105.1%). The number of patients with 80% or
higher adherence was 205 (91.1%; 95% CI, 86.6%–94.5%).
There were 18 (8.0%) patients in the FAS with less than
80% adherence, as measured by RebiSmart®, during the first
12-month period (11/18 were women); this number increased
to 20 (8.9%) during the 24-month period (14/20 were women).
Within this lower than 80% adherence group, the number of
patients who had previously received another DMD was nine
(50.0%) at 12 months and eight (40.0%) at 24 months.
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Table 2 Summary of demographics of the full analysis set (n=225)
Characteristic

Patients

Age, years
Mean (SD)
Median
 Range
Sex
Male
Female
Location
United Kingdom
 Ireland
Prior use of a disease-modifying drug
Interferon β-1a prescription maintenance dose
44 μg
22 μg
Patient registered with Support Linea,b
Patient registered with a field nursea,b
Patient registered with Support Line onlyb
12 months
24 months
Patient registered with a field nurse only
(12 or 24 months)b
Patient registered with both Support Line and a field nurseb
12 months
24 months
Duration of MySupport registration with
Support Line over first 12 months, daysb
Mean (SD)
Median
 Range
Duration of MySupport registration with both Support
Line and field nurse over first 12 months, daysb
Mean (SD)
Median
 Range
Duration of MySupport registration with
Support Line over 24 months, daysb
Mean (SD)
Median
 Range
Duration of MySupport registration with both
Support Line and field nurse over 24 months, daysb
Mean (SD)
Median
 Range

44.1 (8.82)
45.0
23–67
60 (27)
165 (73)
161 (72)
64 (28)
66 (29)
154 (68)
71 (32)
122 (76)
57 (36)
54 (34)
62 (39)
0

56 (35)
58 (36)

347.0 (48.16)
364.0
151–364

321.6 (84.25)
364.0
6–364

620.2 (214.40)
728.0
33–728

666.7 (130.94)
728.0
100–728

Notes: Data are n (%) unless otherwise indicated. aRegistered at any time; bpatients
in the United Kingdom only.
Abbreviation: SD, standard deviation.

Secondary endpoints
Figure 1 shows the mean and median percentage adherence
from baseline to months 1, 3, 6, and 12. Mean percentage
adherence was greatest at 1 month (96.9%), but there was no
notable drop in adherence by 12 months (95.4%). The number
of patients with adherence of 80% or higher was also similar
at the different time points observed. Mean adherence of
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Figure 1 Box and whisker plot of percentage adherence: full analysis set over 1, 3, 6, 12, and 24 months (n=225 at all time points).
Note: *Indicates the mean; horizontal lines, the median.

patients with lower than 80% adherence was 63.0% (n=18;
range, 30.8%–77.6%) at 12 months and 65.6% (n=20; range,
34.9%–79.2%) at 24 months. Adherence in the lower than
80% subgroup was an ad hoc analysis and included only a
small number of patients. No significant difference in percentage adherence was found between the first and second
12-month periods (P=0.1906).

difference between MPR and adherence had reduced to 3.4%
(P,0.001). Mean MPRs for patients with lower than 80%
adherence at 12 months (n=10) and 24 months (n=12) were
93.5% and 92.3%, respectively. As with adherence, this
was an ad hoc analysis and included only a small number
of patients.

Tertiary endpoints

At 12 months, mean (SD) percentage adherence was significantly higher for patients receiving sc IFN β-1a 44 µg
(96.5% [9.9%]) compared with those receiving 22 µg
(93.0% [13.1%]; P,0.001) (Table 5). The difference was
also significant at 24 months (P=0.002). Mean adherence
of patients in the United Kingdom at 12 and 24 months was
96.1% and 95.4%, respectively; for patients in Ireland, it
was 93.6% and 94.2%, respectively (no significant difference between adherence in the two countries) (Table 5). No
significant differences in percentage adherence between
age categories were seen at 12 months (P=0.099) or
24 months (P=0.126) (Table 5). Furthermore, there were no

Tables 3 and 4 show MPR and percentage adherence at
12 and 24 months. At 12 months, MPR was significantly
higher than adherence in patients in the United Kingdom
(mean difference, 6.9%; P,0.001). By 24 months, the mean
Table 3 MPR and percentage adherence of UK-based patients
with multiple sclerosis at 12 and 24 months (n=161)
Summary 12 months
statistics MPRa
Mean (SD)
95% CI
Median
Q1, Q3
Min, Max

102.93 (8.50)
101.60–104.25
103.85
100.00,
107.69
34.6, 134.6

Percentage
adherenceb

24 months
MPRa
Percentage
adherenceb

96.05 (9.52)
94.57–97.53
99.36
96.79,
100.00
39.7, 105.8

98.75 (5.93)
97.83–99.67
100.00
96.15,
101.92
67.3, 111.5

95.35 (9.65)
93.84–96.85
99.36
95.51,
100.00
41.7, 102.2

Notes: aPatient MPR is calculated as (total number of injections dispensed over
12 or 24 months/scheduled number of injections to be dispensed over 12 or
24 months) ×100%. Note that the MPR can be more than 100% of the scheduled
doses, as patients need to keep additional, backup stock of their medication (usually
1 month’s supply); bpercentage adherence is calculated as (number of injections
received in time period/number of injections scheduled in time period) ×100%.
Abbreviations: MPR, Medication Possession Ratio; SD, standard deviation; CI,
confidence interval; Q, quartile; Min, minimum; Max, maximum.
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Subgroup analyses

Table 4 Mean difference between MPR and adherence of UK-based
patients with multiple sclerosis at 12 and 24 months (n=161)
Summary statistics

12 months

24 months

Mean difference
95% CI
P-valuea

6.88
5.29–8.47
,0.001

3.41
1.98–4.83
,0.001

Note: aPaired t-test within patient differences between medication possession ratio
and adherence.
Abbreviations: CI, confidence interval; MPR, Medication Possession Ratio.
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Table 5 Percentage adherence by subgroup
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Subgroup

Mean (SD)

Range

95% CI

57.1–102.6
39.7–105.8

93.82–98.57
92.66–98.60

50.6–102.2
66.7–100.6

93.17–98.01
90.88–97.02

47.4–101.9
39.7–105.8

93.77–98.81
92.66–98.60

41.7–101.3
66.7–100.6

93.49–98.65
90.88–97.02

100–100
30.8–101.9
39.7–105.8
100–100

–
–
–
–

100–100
34.9–101.9
41.7–105.1
92.3–92.3

–
–
–
–

39.7–105.8
30.8–103.8

94.57–97.53
90.05–97.21

41.7–102.2
34.9–105.1

93.84–96.85
90.86–97.48

93.01 (13.124)
96.45 (9.919)

34.6–103.8
30.8–105.8

89.90–96.11
94.87–98.03

92.43 (12.396)
96.20 (9.765)

39.1–102.6
34.9–105.1

89.50–95.37
94.64–97.75

Registered to MySupport Support Line only (UK only)
12 months
96.19 (8.703)
  Registered (n=54)
95.63 (10.556)
  Not registeredb (n=51)
24 months
95.59 (9.524)
  Registered (n=62)
93.95 (9.726)
  Not registeredb (n=41)
Registered to both Support Line and field nurse (UK only)
12 months
96.29 (9.424)
  Registered (n=62)
95.63 (10.556)
  Not registeredb (n=41)
24 months
96.07 (9.798)
  Registered (n=62)
93.95 (9.726)
  Not registeredb (n=41)
Patient age group
12 months
100 (0)
   16–24 years (n=2)
93.37 (13.370)
   25–39 years (n=64)
96.08 (10.102)
  40–64 years (n=158)
100 (NC)
   $65 years (n=1)
24 months
100 (0)
   16–24 years (n=2)
92.72 (13.361)
   25–39 years (n=64)
95.89 (9.535)
  40–64 years (n=158)
92.31 (NC)
   $65 years (n=1)
Region
12 months
96.05 (9.515)
   UK (n=161)
93.63 (14.327)
  Ireland (n=64)
24 months
95.35 (9.651)
   UK (n=161)
94.17 (13.254)
  Ireland (n=64)

0.997

0.244

0.579

0.092

0.099

0.126

0.905

0.379

sc IFN β-1a prescription maintenance dose
12 months
   22 μg (n=71)
   44 μg (n=154)
24 months
   22 μg (n=71)
   44 μg (n=154)

P-valuea

,0.001

0.002

Notes: aBased on a Mann–Whitney U test (except for age, based on Kruskal–Wallis test); bonly patients who were unsupported during the period are included in the category.
Abbreviations: SD, standard deviation; CI, confidence interval; NC, not calculated; sc, subcutaneous; IFN, interferon.

significant differences in mean adherence at 12 or 24 months
for patients registered with any MySupport services (96.2%
and 95.6%) compared with those not r egistered with
MySupport (95.6% and 94.0%) (Table 5).

Comfort settings
Final preferred comfort settings, as indicated by the settings
of RebiSmart® at the time of the last injection, are shown
in Table 1. Approximately half of all patients were using a
setting different from the default comfort settings in place
when the device was supplied.
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Discussion
In general, high adherence to therapy (around 95%) was
observed across patients with MS in this audit who were
persistent with their treatment using RebiSmart® over a
minimum of 2 years. This is considerably higher than rates
reported in the literature; the Global Adherence Project12
study found that adherence over a 4-week period was 75%.
In a multicenter, observational, three‑wave US study of
798 patients by Treadaway et al,22 36% to 39% of patients
had missed at least a single injection over the course of
4 weeks. More recently, Wicks et al23 found that up to 51%
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of 431 patients with relapsing–remitting MS had missed
at least a single dose of their DMD during the previous
month. However, direct comparisons cannot be made
between the current audit and these earlier analyses22,23 as
our audit only included patients who were persistent for
2 years, whereas these earlier studies monitored adherence
to treatment much closer to the commencement of therapy.
The results from this audit must therefore be interpreted
with caution.
There was no significant difference in adherence at
24 months between patients registered with MySupport
and those who were not. It should be noted that patients
in the current audit were those who had persisted with
treatment at 24 months. Discontinuation of treatment with
IFN β, if it is to occur, is most likely in the first 6 months
of therapy.24 It is probable that patients who are more likely
to persist with treatment are also more likely to adhere
to treatment, which may have reduced the ability of our
audit to detect differences in adherence between patients
who were receiving enhanced support compared with those
who were not.
Patients with less than 80% adherence generally show
similar characteristics to those with 80% or higher adherence; therefore, monitoring is needed, as it is difficult to
identify potentially nonadherent patients. There are various
reasons why patients struggle to adhere, including depression, fear of the unknown/future, adverse events, effect on
quality of life, or the fact that the injections remind patients
of their disease.25 The electronic features of the RebiSmart®
device cannot aid adherence in these cases; however, the data
from the log may help facilitate discussion between patients
and their healthcare professionals. Patients with reduced
adherence may need additional support to understand their
personal hurdles, and monitoring using the RebiSmart ®
device can help identify these individuals. It has been recognized that no single intervention can improve adherence
in all patients;26–28 success requires tailoring interventions
to individuals, their disease, and their treatment regimen.29
Martin et al30 recognized that the healthcare provider–patient
partnership remains at the core of improving adherence
behaviors and suggested that participation, engagement,
collaboration, negotiation, and compromise are key factors
in encouraging patients to take responsibility for their treatment adherence. These partnerships foster greater patient
satisfaction, improved patient adherence, and ultimately,
optimal healthcare outcomes.31
Although significant differences were observed between
MPR and adherence in patients in the United Kingdom at
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12 and 24 months, the difference in percentage points was
relatively small and is not considered to be clinically significant.
MPR is known to overestimate adherence and so is not considered to be an accurate measure31 as patients need to keep
additional backup stock of their medication (usually 1 month’s
supply). Adherence and MPR in the less than 80% adherence
group were ad hoc analyses and included only a small number
of patients. The range of the percentage adherence values in
this group was very wide (34.9%–79.2% at 24 months), suggesting that a group including all patients with less than 80%
adherence may have been too broad; additional breakdown of
these data may have proven useful. It should be noted that the
range of MPR at 24 months in this less than 80% adherence
group was far higher (67.3%–103.8%), supporting the theory
that MPR significantly overestimates adherence. RebiSmart® is
currently the only device with the capability to measure objectively treatment adherence in patients with MS. The RebiSmart®
record of adherence allows the neurologist and clinical nurse
specialist to make an informed decision regarding treatment;
for instance, a consultant mistakenly believing that sc IFN β-1a
is not working for a patient may find that the patient’s adherence is far lower than expected.32 Monitoring adherence also
allows medication to be managed and waste to be minimized.
Research has shown that services providing targeted support for
patients starting new therapies or costly and/or difficult-to-take
treatments can reduce waste, among other benefits.33
Interestingly, no effect of age on adherence levels
was noted. It could be perceived that more sophisticated
electronic injection devices appeal more to younger, more
technology‑oriented patients; however, this does not appear
to be the case in this audit, and the benefits provided by the
RebiSmart® device appear to be equally applicable across all
of the age groups (the mean age of the audit population was
44.1 years; range, 23–67 years).
Following feedback from the MySupport Nurses who have
extensive experience using the device with patients, MySupport
recommends changing the needle speed to fast and the injection speed to slow for most patients. Correspondingly, around
50% of the patients changed the device settings, potentially
suggesting that patients feel able and comfortable in adjusting
the device to their own requirements. This is a slightly lower
proportion than observed in a previous multicenter study (the
RebiSmart® User Trial) of 102 patients, in which 61% changed
their baseline comfort settings by 12 weeks.34

Limitations
The audit only included patients who were classified as persistent for 2 years. This is likely to represent a more motivated
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subgroup of patients compared with those who discontinued
with treatment before this point. This may have reduced the
ability of the audit to detect differences in the adherence of
patients receiving support compared with those who were not.
In addition, persistence was defined only in that patients were
“continuing” treatment by taking delivery of a new device (if
neither they themselves nor the hospital had indicated they
were off treatment), rather than being defined by a specific
treatment gap. There may also have been an issue of subjectselection bias, as patients who did not give consent for their
data to be used may have been those with lower adherence.
No clinical data were extracted on these patients. The
aim of the study was to gather adherence and patient demographic data on a wide cross-section of patients using the
RebiSmart® device in the United Kingdom. It was felt that
attempting to add clinical observations from patients across
a large geographic area would reduce the number of patients
whose devices could be audited in a reasonable time. Data
on patterns of usage were not analyzed, so it is not known
whether patients were continually nonadherent or whether
they had major drug holidays. Although there are warnings
and the ability to set reminders on the RebiSmart® device
to encourage appropriate usage, patients can override these
features, and therefore it is possible that patients may take
doses in a nonscheduled manner (thus masking suboptimal
patterns of adherence), although this is deemed unlikely.
Aggregated data were used to compare within-patient
variations in adherence; however, the use of multilevel analyses would potentially have provided greater insights.

Conclusion
In general, high adherence to therapy (95%) was observed
in patients with MS who were persistent with treatment for
2 years. This may be partly attributed to the support patients
received from their MS nurses on an ongoing basis, supplemented by routine and regular contact from the MySupport
program to maintain patient persistence to therapy. Further
studies are needed to elucidate the contribution of such support services to treatment persistence. The levels of adherence
observed in this audit suggest that improvements in adherence
may be achieved through patient use of a variety of support
services and injection devices intended to make treatment
administration simpler and more comfortable.
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