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Introduction

Abstract

Objective: The delivery of healthcare at home has expanded to intravenous
infusions of monoclonal antibodies. A recently developed model of care for
home infusions of natalizumab for people with relapsing-remitting multiple
sclerosis was evaluated. This pilot study of home infusions of natalizumab and
usual care (attendance in a hospital out-patients’ clinic) compared safety, feasi-
bility, patient satisfaction, effectiveness and costs. Methods: In this randomised
AB/BA crossover trial, 37 adults were randomised to usual care (n =19) or
home infusions (n = 18). After three infusions, patients crossed over to the
alternate treatment for another three infusions. Patient safety outcomes and
adherence, satisfaction, quality of life, disability and costs were compared.
Results: No adverse events were recorded from 207 infusions from 35 patients
across both home and clinic infusions. There was no difference in adherence
(p = 0.71) and infection rates (p = 0.84) between home and clinic settings. Sat-
isfaction with “convenience” of home infusions was significantly greater
(p = 0.008) but there were no differences in quality of life measures. Excluding
pharmacy, costs were A$74 lower per infusion at home, including A$16 of
patients” out-of-pocket costs. Interpretation: There were no differences in
safety and effectiveness between clinic and home infusions of natalizumab. The
home infusions were shown to be feasible, more convenient and less expensive
than usual care. Larger scale studies are required to verify these preliminary
findings, particularly around safety and management of hypersensitivity adverse
events in the home setting and for equivalence of clinical outcomes.

hypersensitivity reactions occur in 3%-4% of patients,
mostly during the first or second infusion.*

Natalizumab (Tysabri™, Biogen Inc, Cambridge, Mas-
sachusetts) is routinely delivered as a 1-h intravenous
infusion under physician supervision in hospital clinics,
day units and free-standing infusion centres for people
with relapsing-remitting multiple sclerosis (MS)." Natal-
izumab therapy is generally well tolerated by patients
although known adverse drug events include hypersensi-
tivity (e.g. anaphylaxis, urticaria), infections (e.g. urinary
tract infections) and milder non-specific infusion-related
reactions such as fatigue, headache and rash.>® Acute

In the longer term, the main adverse event of concern
is opportunistic infection by the John Cunningham Virus
(JCV), increasing the risk of progressive multifocal
leukoencephalopathy (PML).> The presence of anti-JCV
antibodies, natalizumab treatment for more than 2 years
and prior immunosuppressant use is associated with an
increased risk of PML.® Routine monitoring of the anti-
JCV antibody index and magnetic resonance imaging
screening may be wused to inform a risk-stratified
approach to natalizumab treatment and PML, especially

1610 © 2021 The Authors. Annals of Clinical and Translational Neurology published by Wiley Periodicals LLC on behalf of American Neurological Association
This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and
distribution in any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.


https://orcid.org/0000-0003-1419-3328
https://orcid.org/0000-0003-1419-3328
https://orcid.org/0000-0003-1419-3328
mailto:
http://creativecommons.org/licenses/by-nc-nd/4.0/

T.J. Schultz et al.

for immunosuppressant-naive patients.” Aside from PML,
the longer term safety of natalizumab is consistent with
shorter use safety profiles.®’

There is a worldwide trend to delivering healthcare in
the community rather than hospital, which is partly dri-
ven by increased demand for hospital services and bene-
fits to patients.'®" Such benefits include reduced
incidence of nosocomial infection; greater convenience,
comfort, choice and flexibility and patient-centred care;
and reduced stress and out-of-pocket expenses.'* "> Infu-
sion therapy at home began in the 1970s with parenteral
nutrition and intravenous immunoglobulin, and has more
recently expanded into other diseases and treatments,
including cancer and cellulitis.'®'® A systematic review of
home infusion therapy concluded that home infusions
were safe and clinically effective, resulted in significantly
lower costs and were overwhelmingly preferred by
patients because of increased physical and mental wellbe-
ing and decreased disruption of family and personal
responsibilities.'® Although uptake of home infusions of
monoclonal antibodies has lagged other forms of treat-
ment such as antibiotic therapy,'” home infusions of
infliximab have been demonstrated to be safe and cost-
effective for children and adults with Crohn’s disease”®?’
and, more recently, natalizumab has been delivered by
infusion at home for people with MS.*?

A new model of care” of home infusions of natal-
izumab must be demonstrably safe, feasible to deliver,
acceptable for patients and healthcare staff, effective in
treating symptoms and cost-effective. As a companion
piece to qualitative studies investigating acceptability**
(Juaton M, Cusack L, Schultz T. Healthcare workers’
experiences of transitioning natalizumab infusions from
hospital services to an in-home setting: A qualitative
study. under review), this study is a pilot study of home
infusions of natalizumab and usual care (attendance in a
hospital out-patients’ clinic) to compare safety, feasibility,
patient satisfaction, effectiveness and costs.

Methods

Trial design

The study design was an AB/BA randomised crossover
trial, helping to maximise power from a pilot study.”
After recruitment, participants were randomised to an AB
(i.e. commencing in the clinic) or BA (commencing at
home) trial group; after three infusions in treatment per-
iod 1 patients crossed over to the alternate model of care
for another three infusions in treatment period 2. The
washout period between treatment periods was 4 weeks,
which is the standard period between infusions required
to maintain therapeutic levels of natalizumab.®

Home Infusions of Natalizumab

Participant recruitment and randomisation

Commencing in November 2016, patients were recruited
from the Royal Adelaide Hospital Ambulatory Care Day
Unit during their usual infusions. Recruitment continued
until January 2017 using the following inclusion criteria:

* ability to understand the purpose and risks of the study
and provide signed and dated informed consent and
authorisation to use protected health information,

* adult MS patients (>18 years) being prescribed natal-
izumab,

* a minimum of six prior natalizumab infusions in an
infusion service unit and assessed as safe for the home
infusion program by the prescribing Neurologist and

* JCV negative.

Patients not meeting each inclusion criteria, or unable
or unwilling to provide informed consent, or living out-
side of metropolitan Adelaide were excluded.

A 1:1 allocation block randomisation schedule (blocks
of 4) was developed using random numbers calculated
from MS-Excel by author TS. Participants were ran-
domised by the recruiter (author MJ) contacting author
TS immediately after patients consented. We attempted to
recruit all eligible patients but a power analysis was not
conducted as the main aim of the study was to test safety,
acceptability and feasibility.

Intervention

Prior to the trial commencing, we developed a model of
care® for delivery of natalizumab infusions in the home
by nurses. Prioritising the delivery of patient-centred care
safely at home, the model of care was responsive to
patient needs and prioritised the nurse—patient therapeu-
tic relationship, while incorporating relevant National
Standards and factors such as handing over patients
between settings and protection of cold chain using medi-
cal couriers.”® As per usual care protocols in the clinic,
before every infusion patients in both the clinic and home
infusion settings completed a pre-infusion questionnaire
to assess for new symptoms which may suggest PML. In
the presence of new PML symptoms, no infusions occur
until the patient has been medically reviewed and cleared
of concern for PML. This screening is coupled with bi-
annual JCV antibody testing and annual magnetic reso-
nance imaging.

Study outcomes

In addition to demographics and treatment adherence
(the proportion of treatments within 3 days of the recom-
mended frequency (either 4-weekly, or 6-weekly for one
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patient who had received extended interval dosing for
12 months prior to the study) from the total number of
eligible treatments), four types of patient outcomes were
measured.

Patient safety outcomes

Patient safety outcomes included adverse events (AEs)
(number, severity, treatment patterns and patient out-
comes) and infections (number, type, including whether
hospital acquired and treatment) collected by unblinded
nurses administering natalizumab after each cycle of treat-
ment. Anaphylaxis, common AEs leading to discontinua-
tion if not previously experienced and general AEs were
recorded.

Patient satisfaction

Patient satisfaction with their previous three infusions
was measured at the end of both treatment periods 1 and
2. Unblinded nurses administered the “Treatment Satis-
faction Questionnaire for Medication (TSQM)”,>” which
has been recently used to measure treatment satisfaction
for people with MS.*® The TSQM consists of 14 items
scaled on a 5- to 7-point bipolar scale. Items are com-
bined into four summary scores: effectiveness, side effects,
convenience and overall satisfaction; higher scores imply
higher levels of satisfaction.

Quality of life

The 81-item MS Quality of Life Inventory (MSQLI) was
administered at the start of treatment period 1 and end
of treatment period 2 by unblinded nurses. It consists of
10 individual scales providing a quality of life measure
that is both generic and MS-specific.”’ The MSQLI
includes the SF-36, one of the most widely used generic
health status measures, which includes two summary
scales (Physical Components Scale and Mental Compo-
nents Scale) presented in t-score format, in which a score
of 50 is equivalent to the mean for the US population, a
score of 60 is one standard deviation (SD) above the
mean and a score of 40 is one SD below the mean. Simi-
larly, scores of 70 and 30 are two SDs above and below,
respectively, the mean. Other SF-36 subscales are derived
from 2 to 10 questionnaire items and are scored out of a
total of 100. In all subscales, a higher score is indicative
of a better outcome for patients.

The nine other scales of the MSQLI are as follows:
MFIS-5, Modified Fatigue Impact Scale; PES, MOS Pain
Effects Scale; SSS, Sexual Satisfaction Scale; BLCS, Bladder
Control Scale; BWCS, Bowel Control Scale; VIS, Impact
of Visual Impairment Scale; PDQ, Perceived Deficits
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Questionnaire; MHI, Mental Health Inventory; MSSS,
MOS Modified Social Support Survey. Short-form ver-
sions of scales were used when available (e.g. use of the
5-item Modified Fatigue Impact Scale).

Expanded disability status scale

The expanded disability status scale is used to quantify
disability in people with multiple sclerosis and monitor
changes in the level of disability over time.*>?' As per the
MSQLI it was administered at the start of treatment per-
iod 1 and end of treatment period 2 by unblinded author
KW, who had undergone training, and measured EDSS
under the supervision of author JR.

Costs

The costs to deliver infusions (including direct costs such
as nursing and consumables, and indirect costs such as
overheads and facility management) were derived from
the clinic’s Casemix Clinical Costing System and the
home nursing provider’s own costings, which also
included additional costs such as medical couriers and
professional indemnity insurance. Additional financial
(including travel, parking) and human resources (time,
being accompanied to infusions, use of carers), and
healthcare utilisation by patients (visiting a general practi-
tioner or the emergency department, being admitted to
hospital or seeing a carer) between infusions were
recorded by nurses surveying patients after each infusion.

Analyses

Descriptive statistics for continuous and categorical
demographic variables were calculated, and chi-square
and t-tests (for normally distributed data) were used for
simple inferential tests. For healthcare utilisation, each
participant was categorised on a 2 x 2 matrix of utilisa-
tion at the clinic and home during their three infusions;
differences between matched pairs were tested using
McNemar’s test.>? For multivariate analysis, assumptions
of a linear regression model were tested by assessing scat-
ter plots and histograms for normality of residuals and
random scatter of variance. Linear mixed-effects models
were performed for SF-36 and MSQLI variables versus
the interaction of group (AB and BA) and treatment peri-
ods(1 and 2), controlling for repeated measurements over
time. When assumptions of a linear model were not met
(e.g. TSQM, some MSQLI subscales), ordinal logistic gen-
eralised estimating equation (GEE) models were per-
formed versus the interaction of intervention group (AB
and BA) and treatment periods (1 and 2), controlling for

repeated measurements over time.
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The analyses were conducted using SAS by a statistician
blinded to the allocation of treatment.

Ethical considerations

The study was approved by the Royal Adelaide Hospital
Human Research Ethics Committee (HREC/16/RAH/192).
Prior to performing any study-related activities, written
informed consent was obtained from the participant.
Prior to obtaining informed consent, all potential partici-
pants were provided with an information sheet relevant
to the subject’s participation and presented in an easy to
understand form. The study protocol was registered with
the Australian New Zealand Clinical Trials Registry
(ANZCTR CT-2016-CTN-02067-1).

Results

Patient characteristics and adherence

Of the 37 randomised participants, 35 received the allo-
cated intervention (Fig. 1). There were no demographic
differences between the groups at treatment period 1
(Table 1). Most participants were female, were employed
or conducting home duties, and had not experienced a
relapse since being on natalizumab over a mean of
4.7 + 2.4 (SD) years. The mean age of participants was
39.6 £ 13.7 years and age at diagnosis  was
31.1 % 10.0 years. Participants had attended the clinic for
most (4.5 years) of the 4.7 years of their natalizumab use
(Table 1). All were diagnosed as relapsing-remitting MS.

In terms of treatment adherence, of the 207 infusions
across interventions A and B, 170 (82.1%) were delivered
within 3 days of the recommended date (i.e. for 34 of 35
patients within 31 days of the previous infusion, for one
patient on extended interval dosing within 45 days).
There was no difference between clinic (A) and home (B)
in the treatment adherence rate (84/103, 81.6% at clinic,
86/104, 82.7% at home) (3* = 0.0, p = 1.0).

Patient safety outcomes

Nil AEs were reported during either the home infusion or
usual clinic-based care. Infections were reported for 11
patients on a total of 18 occasions. There was no differ-
ence in the number of infections during home care (8)
compared to clinic (10) (3> = 0.04, p = 0.84). Respiratory
infection was the most commonly reported infection
overall (six in the clinic compared to one at home). Uri-
nary tract infection was the most commonly reported
infection at home (n = 3) compared to the clinic (n = 2);
all of these cases were specific to one patient, persistent
and related to self-catheterisation. Two skin infections

Home Infusions of Natalizumab

(n =2) were reported during home care and one was
reported during clinic care.

Patient satisfaction

Satisfaction measures improved from treatment period 1
to 2 for group AB, which started at the clinic, and tended
to decrease between treatment periods in group BA,
which started at home (Fig. 2A) (Table S1).

Table 2 presents odds of a poor outcome (i.e. decreased
satisfaction) in group AB divided by odds of a poor out-
come in BA to give an Odds Ratio, 95% confidence interval
and interaction p value. There was a statistically significant
interaction  for  “Convenience” (interaction  p
value = 0.001). For Group AB, the odds of a low (poor)
convenience score at treatment period 2 by treatment per-
iod 1 are 94% less than the odds of low (poor) convenience
score at treatment period 2 by treatment period 1 for
Group BA (Odds Ratio = 0.06, 95% CI 0.01, 0.31). In other
words, participants who recently had home infusions were
significantly more satisfied with the convenience of their
treatment than those who most recently had infusions in
the clinic. The direction of odds ratios (<1) for other satis-
faction measures showed positive, though not statistically
significant, trends in favour of home infusions (Table 2).

Quality of life
Health status questionnaire (SF-36)

At the start of treatment period 1, groups AB and BA
were about 1 SD below the mean score (for the US popu-
lation) for Physical Components, and ~1-0.5 SD below
the mean score for Mental Components (Fig. 2B and
Table S2). There was a small increase in virtually all SF-
36 subscales between treatment periods 1 and 2 for both
groups AB and BA, suggesting that all aspects of the gen-
eral health of participants slightly improved during the
trial (Fig. 2B and Table S2A). Linear mixed-effects models
for SF-36 and subscales showed no statistically significant
interactions between group and treatment period for any
of the SF-36 outcomes (Table 2).

Other MSQLI scales

Results for nine MSQLI scales as presented in Figure 3 and
Table S3 show similar patterns for both groups. Most of
the scales tended to decrease slightly between the treatment
periods indicating fewer problems. The opposite patterns
in two scales (MHI and MSSS) indicate a slight improve-
ment in these outcomes. Regardless, there were no statisti-
cally significant interactions between group and treatment
period for any of these MSQLI outcomes (Table 2).
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[ Enrollment ]

Assessed for eligibility (n=66)

Excluded (n=29)

+ Not meeting inclusion criteria (n=13)
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+ Received allocated intervention A infusions

Allocated to sequence BA (n=19)
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] 1-3 (n=18)

+ Did not receive allocated intervention (n=1
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outside of metropolitan Adelaide)

»

Assessed (n=17)

Washout period (4 weeks between infusions)

+ Did not receive allocated intervention (n=1
moved outside of metropolitan Adelaide)
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of metropolitan Adelaide)
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A 4
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Follow-up and
X washout y

Lost to follow-up (n=0)

e Received allocated intervention B
infusions 4-6 (n=17)
e Did not receive intervention A (n=0)

y

Lost to follow-up (n=0)

A 4

e Received allocated intervention A
infusions 4-6 (n=18)
e Did not receive intervention A (n=0)

y

Lost to follow-up (n=0)

A 4

Assessed and analysed (n=17) [

Analysis

] Assessed and analysed (n=18)

e Excluded from analysis (n=0)

e Excluded from analysis (n=0)

Figure 1. CONSORT (2010) Flow diagram of participants in the crossover trial (A-Infusion clinic, B-Home infusions; CONSORT=Consolidated

Standards of Reporting Trials).

Expanded disability status scale

Expanded disability status scale (EDSS) scores were mea-
sured on all participants at the start of treatment period
1, but due to an unexpected absence of qualified staff and
the transition to a new hospital site, only 14 measure-
ments were made in treatment period 2 (Table 3). Under
the EDSS criteria, the mean score of 3.0 at treatment per-
iod 1 is described as “Moderate disability in one

functional system, or mild disability in three or four func-
tional systems. No impairment to walking’.’' Due to the
low numbers of patients in each group, we did not con-
duct further statistical analysis on this data.

Costs

Excluding pharmacy costs, the mean costs for an infusion
at the clinic (comprising, e.g. nursing, consumables ward
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Table 1. Summary of demographics for 35 participants at treatment period 1.

Group AB Group BA
Totals
n % n % p value*

Gender

Male 3 16.7 5 29.4 8 229 0.4430

Female 15 83.3 12 70.6 27 77.1
Language spoken at home

English 17 100.0 16 94.1 33 97.1 1.000

Non-English 0 0.0 1 5.9 1 2.9
Marital status

Single 7 389 5 29.4 12 34.3 0.8055

Married/de Facto 9 50.0 9 52.9 18 51.4

Divorced 1 5.6 2 11.8 3 8.6

Widowed 1 5.6 0 0.0 1 2.9

Other 0 0.0 1 5.9 1 2.9
Your work status

Employed full-time 7 38.9 3 17.6 10 28.6 0.1875

Employed part-time 2 1.1 5 29.4 7 20.0

Home duties 6 33.3 4 23.5 10 28.6

Retired 1 5.6 0 0.0 1 2.9

Student 1 5.6 0 0.0 1 2.9

Unemployed 0 0.0 3 17.6 3 8.6

Other — pension 1 5.6 2 11.8 3 8.6
Partner’s work status

Employed full-time 7 77.8 9 81.8 16 80.0 0.8532

Employed part-time 0 0.0 1 9.1 1 5.0

Home duties 1 1.1 0 0.0 1 5.0

Retired 1 1.1 1 9.1 2 10.0

Student 0 0.0 0 0.0 0 0.0

Unemployed 0 0.0 0 0.0 0 0.0
Work role

Manager 2 16.7 1 10.0 3 13.6 1.000

Professional 3 25.0 2 20.0 5 22.7

Technician/trades 2 16.7 1 10.0 3 13.6

Community/personal Services 1 8.3 2 20.0 3 13.6

Clerical/admin 3 25.0 2 20.0 5 22.7

Sales 0 0.0 1 10.0 1 45

Machinery/driver 1 8.3 0 0.0 1 45

Labourer 0 0.0 1 10.0 1 4.5
Highest education

Postgraduate degree 1 5.9 0 0.0 1 2.9 0.8432

Grad dipl/grad cert 0 0.0 1 5.9 1 2.9

Bachelor 3 17.6 4 235 7 20.6

Advanced dipl/dipl 2 11.8 2 1.8 4 11.8

Cert IV 3 17.6 4 23.5 7 20.6

Year 12 3 17.6 4 23.5 7 20.6

Year 11 or below 5 29.4 2 11.8 7 20.6
Ever experienced a relapse on natalizumab

Yes 3 16.7 1 6.3 4 11.8 0.6041

No 15 83.3 15 93.8 30 88.2

Mean SD Mean SD Mean SD p value®

Age (years) 40.2 15.6 38.9 11.9 39.6 13.7 0.78
# Dependents 0.9 1.6 0.8 1.0 0.9 1.3 0.79
Age at diagnosis (years) 32.8 1.4 293 8.2 31.1 10.0 0.32
Years receiving natalizumab 5.0 2.8 42 1.7 4.7 2.4 0.32
Years at RAH 49 2.6 4.0 1.8 4.5 2.3 0.31

AB, start at clinic; BA, start at home.
*Fisher’s exact test.
Student's t-test.
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Figure 2. Mean = 1 SD for AB (n = 17) and BA (n = 18) for (A) four Treatment Satisfaction Questionnaire for Medication (TSQM) domains
(transformed scores, range from O to 100) and (B) eleven subscales of the SF-36.

costs and non-clinical) was A$538 & 74 and the cost to
deliver a home infusion (comprising, e.g. nursing time
and travel costs, medical courier and insurance) was $58
lower (A$480). The mean “out of pocket” costs to
patients were $16.70 & 15.70 at the clinic and
$0.30 £ 1.80 at home. The mean time spent per infusion
was 146 £ 15.70 min in the clinic and 53.9 4+ 14.6 min
at home. In terms of human resources and healthcare
utilisation between infusions, across all three infusions in
clinic and home settings, most participants were accom-
panied to the infusion, however, this occurred signifi-
cantly more often at home than in the clinic (McNemar
test, p = 0.037) (Table 4). There were no other differences
between clinic and home (Table 4).

Discussion

A new model of care for delivering natalizumab infusions
in patient’s homes was safe for patients. Indeed, no AEs
were reported in any of the 207 infusions conducted in
either the clinic or home settings, replicating earlier

1616

findings for a similar number of patients over a longer
time frame and a total of 494 infusions.”> Although 1%-—
2% of natalizumab infusions involve an AE,° patients in
this study had on average 5 years’ experience with natal-
izumab and were excluded if they had fewer than six
prior infusions when AEs are more likely.* Additionally,
those more likely to experience an AE (based on past
experience) may have been less likely to consent. The
small size of these two studies of home infusions of natal-
izumab suggests that a larger study is required to test the
safety and home AE management strategies in the longer
term, including ongoing monitoring for PML.

We anticipated that home infusions may result in a
lower number of infections from reduced exposure of
potentially immunocompromised patients to nosocomial
infection in the clinic. We found no obvious differences
between home and clinic infection rates, and an overall
infection rate of 18/207 (8.7%). Although low numbers
and aetiological differences between infection types may
have impacted these findings, there is no comparative
infection data for other monoclonal antibody home
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Table 2. Ordinal logistic GEE model results (failing assumptions of the linear model) for TSQM and three scales of the MSQLI and linear mixed-
effects model results of outcome versus Group and Stage interaction, adjusting for clustering on patient ID comparing “difference in A minus dif-

ference in B”
Outcome Scale Odds ratio* Lower 95% CL Upper 95% CL Interaction p value
TSQM Effectiveness 0.37 0.11 1.24 0.11
Side effects 0.64 0.10 4.05 0.64
Convenience 0.06 0.01 0.31 0.001
Global satisfaction 0.53 0.13 2.15 0.37
Estimate Standard error Lower 95% CL Upper 95% CL Interaction p value
SF-36 Physical components scale —2.55 5.79 —14.42 9.33 0.66
Mental components scale 1.37 472 -8.33 11.06 0.77
Physical functioning -2.16 15.03 -32.91 28.58 0.89
Role physical —8.54 21.42 —52.35 35.27 0.69
Bodily pain 8.06 14.93 —22.48 38.59 0.59
General health 4.21 11.38 —19.03 27.45 0.71
Vitality 0.20 7.87 —15.90 16.31 0.98
Social functioning —6.90 12.79 —33.09 19.30 0.59
Role emotional 8.29 18.05 —28.62 45.20 0.65
Mental health 0.61 8.66 —17.08 18.29 0.94
Health transition -0.18 12.90 —26.52 26.16 0.99
MSQLl MFIS_5 —-0.97 2.48 —6.03 4.10 0.70
PES -0.33 2.71 —5.86 5.21 0.90
SSS —-0.42 3.30 —-7.41 6.57 0.90
PDQ —1.50 2.33 —6.25 3.25 0.52
MHI 0.24 0.99 -1.79 2.27 0.81
MSSST 2.32 2.33 —2.45 7.08 0.33
Odds ratio* Lower 95% CL Upper 95% CL Interaction p value
BLCS 0.91 0.30 2.78 0.87
BWCS 1.09 0.33 3.61 0.88
VIS 2.30 0.67 7.95 0.19

CL, Confidence Limits; TSQM, Treatment Satisfaction Questionnaire for Medication;
PES, MOS Pain Effects Scale; SSS, Sexual Satisfaction Scale; PDQ, Perceived Deficits Questionnaire; MHI, Mental Health Inventory; MSSS, MOS
Modified Social Support Survey; BLCS, Bladder Control Scale; BWCS, Bowel Control Scale; VIS, Impact of Visual Impairment Scale.

* Modelling the probability of a poor outcome (e.g. lower convenience) at treatment period 2 by treatment period 1 by dividing odds of a poor
outcome in group AB by odds of a poor outcome in BA.
" Short-form scales.
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Table 3. EDSS scores at the start of treatment period 1 and end of
treatment period 2.

Treatment period 1 Treatment period 2

Group AB Group BA Group AB Group BA
n 18 17 9 5
Mean 3.0 3.0 3.1 2.1
SD 1.5 1.5 2 0.7

AB, start at clinic; BA, start at home.

infusion programs. It is nevertheless important to note
that infection risks for people with MS on disease-
modifying therapies are elevated compared to the general
population,® and infection control in home healthcare is
a serious problem, with some 3.5% of patients developing
a serious infection during home care.”*

Feasibility studies can determine whether an interven-
tion is appropriate for further testing, and may focus on
issues including acceptability, expansion of a service into
a new setting and limited-efficacy testing.”> Acceptability
of home infusions of natalizumab for patients and clini-
cians has been investigated qualitatively.>* (Juaton M,
Cusack L, Schultz T. Healthcare workers’ experiences of
transitioning natalizumab infusions from hospital services
to an in-home setting: A qualitative study. under review).
Additionally, the evidence from this study supports the
feasibility of home infusions of natalizumab, albeit with
limitations due to the short-time frame of three home
infusions, limited statistical power from the small number
of participants and potential for bias in the unblinded
measurement of outcomes such as TSQM and loss to
follow-up in EDSS measures.

The measurement of similar adherence rates between
clinic and home also provides supporting evidence that
home care is feasible. However, enhanced flexibility at
home did not lead to more timely care for people with
MS, a finding that may be explained by the clinic’s com-
mitment to ensuring that their patients are adherent to
their medication and re-scheduling infusions when
required. Indeed, the frequent re-scheduling and last-

Table 4. Involvement of carers/family members in participants’ infusions

T.J. Schultz et al.

minute cancellation of clinic appointments were one of
the clinic’s reasons for participating in the trial. Although
about 18% of infusions are not delivered 4-weekly as pre-
scribed, extended interval dosing to 5- to 7-week intervals
does not increase the risk of relapse.”**’

The finding of greater “Convenience,” as a subscale of
Satisfaction, for home infusions is not surprising, given
that home care was specifically designed to be patient-
centred.”® This quantitative finding was strongly reflected
in the qualitative interviews of 12 patients, in which “con-
venience for patients and their families’ was one of three
subthemes under the main theme of “patient-
centredness” and contributed significantly to the accept-
ability of home provided
patients with autonomy and control over their medical

infusions.”* Convenience
appointments and lifestyle, and freed up time and capac-
ity for family and work.>* Participants were able to flexi-
bly change the timing of their medical appointment by
contacting the infusion nurse; one participant even
elected to have an infusion in their workplace.

Infusions at home delivered the same medication at the
same dose using the same equipment and the same
method of delivery as at the clinic. It was therefore
assumed that the home infusions would be equally clini-
cally effective; however, it was important to test this
assumption. We found no difference between clinic and
home infusions in any of the measures contained in the
MSQLI that are commonly used to assess health status
for people with MS. Although this study was not powered
sufficiently to detect equivalence between the two treat-
ments (which for the main study outcome of AEs would
require a sample size of several thousand patients in each
group), the similarity in the change from treatment per-
iod 1 to 2 in MSQLI, as demonstrated by the linear
mixed-effects and GEE models, does offer support that
the clinical effectiveness of the medication at home was
similar to that in the clinic.

We documented a slight improvement in patients’ gen-
eral health (SF-36) measures between treatment periods 1
to 2 that was consistent between the two study groups.

Home — Yes Home -No Home - Yes Home - No

Clinic - Yes Clinic - Yes Clinic - No Clinic - No

n % n % n % n % P
Accompanied by a family member or friend 7 20.0 6 17.1 22 62.9 0 0.0 0.0037
Engaged a carer for a family member 3 8.6 2 5.7 0 0.0 30 85.7 0.50
Visited a GP 4 11.4 4 1.4 2 5.7 25 71.4 0.69
Visited the ED 0 0.0 0 0.0 1 2.9 34 97.1 1.0
Admission to a hospital 0 0.0 1 2.9 0 0.0 34 97.1 1.0
Seen a carer 2 5.7 3 8.6 3 8.6 27 771 1.0

1618
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The median size of the improvement across all 11 SF-36
subscales was 7.7% in group AB and 6.7% in group BA.
The patterns shown in the other scales of the MSQLI are
very similar to those demonstrated for the SF-36. Given
the heat sensitivity of people with MS, one possible expla-
nation for this is a seasonal effect of improvement in gen-
eral health from the heat of summer when the trial
commenced in February to the coolness of winter
(August) when the trial concluded. Alternatively, it may
reflect a placebo effect from participation in the trial.

Our estimate is that home infusions are A$75 less
expensive than clinic infusions, with patients’ “out-of-
pocket” expenses contributing almost a quarter of this
Time savings for home infusion patients
(~90 min) have not been included in costings but likely
contribute to the greater convenience of home infusions,
which also includes greater accompaniment by a friend or
relative. Although the absolute amounts differ due to
methodological differences, these estimates of lower costs
at home are supported by a recent Australian study of
rapid infliximab infusions, which found that infusions
were A$10.60 less expensive (median $49.80 vs. $39.20
per infusion, p = 0.20) at home compared to clinic.”®

amount.

Strengths and limitations

Our study sample was highly experienced MS patients,
having been diagnosed 8-9 years previously on average,
and having received natalizumab for nearly 5 years,
mostly at the clinic. As such, these “expert patients”” are
well placed to contribute their skills and insights for the
improvement of services.

However, this was a pilot study with a small sample
size of 35 participants and is therefore underpowered to
test for equivalence in any of the main study outcomes.
We limited the delivery of home infusions to the Adelaide
metropolitan area. Nearly 30% of eligible participants did
not consent to participate in the trial, and we were unable
(for ethical reasons) to better understand the reasons for
this. Outcomes were collected by unblinded nurses deliv-
ering infusions.

Conclusion

This pilot study has demonstrated no differences in safety
and effectiveness between clinic and home infusions of
natalizumab, and provided strong evidence for feasibility
in the latter setting. There was no difference between
clinic and home in treatment adherence or quality of life
scores. Patients reported that home infusions were more
convenient than the clinic, and costs to both the patient
and the healthcare system were less at home. Large-scale
studies should be conducted to further test these findings,

Home Infusions of Natalizumab

particularly around the safety and management of hyper-
sensitivity AEs in the home setting and for equivalence of
clinical outcomes.
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Table S1. Four domains of the TSQM showing trans-
formed scores (range from 0 to 100, in which 100 is the
highest possible satisfaction) at treatment periods 1 and
2.

Table S2. Summary of 11 subscales of the SF-36 at treat-
ment periods 1 and 2.

Table S3. Summary of nine scales of the MSQLI at treat-
ment periods 1 and 2.
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