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Aim: Several studies have found subcutaneous (SC) and intravenous (IV) administration of similar drugs
for long-lasting immunological and autoimmune diseases to have similar clinical effectiveness, meaning
that what patients report they prefer is, or should be, a major factor in treatment choices. Therefore, it is
important to systematically compile evidence regarding patient preferences, treatment satisfaction and
health-related quality of life (HRQL) using SC or IV administration of the same drug. Materials & methods:
PubMed database searches were run on 15 October 2021. Studies involving patients with experience of
both home-based SC and hospital-based IV administration of immunoglobulins or biological therapies
for the treatment of any autoimmune disease or primary immunodeficiencies (PIDs) were included. The
outcomes assessed were patient preferences, treatment satisfaction and HRQL. Preference data were
meta-analyzed using a random-effects model. Results: In total, 3504 citations were screened, and 46
publications describing 37 studies were included in the review. There was a strong overall preference
for SC over IV administration, with similar results seen for PIDs and autoimmune diseases: PID, 80%
(95% confidence interval [CI], 64–94%) preferred SC; autoimmune diseases, 83% (95% CI: 73–92%);
overall, 82% (95% CI: 75–89%). The meta-analysis also found that 84% (95% CI: 75–92%) of patients
preferred administration at home to treatment in hospital. Analysis of treatment satisfaction using the
life quality index found consistently better treatment interference and treatment setting scores with SC
administration than with IV administration. Conclusion: Compared with IV infusions in hospital, patients
tend to prefer, to be more satisfied with and to report better HRQL with SC administration of the same
drug at home, primarily due to the greater convenience. This study contributes to evidence-based care of
patients with autoimmune diseases or PIDs.

Plain language summary: What is this article about?: Where two therapies have similar effectiveness,
patient preferences, satisfaction with treatment and health-related quality of life (a patient’s general
perception of the effect of the illness and treatment on the physical, psychological and social aspects of
their life) are important factors in treatment choices. This literature review sought to compile the relevant
published evidence concerning the choice of subcutaneous administration (injection/infusion in the fat
under the skin) at home or intravenous infusion (administration directly into a vein) of the same drug in
hospital. In particular, data for autoimmune disease or primary immunodeficiencies were investigated.
What were the results?: A total of 37 studies were included in the review. The results showed that,
compared with intravenous treatment in hospital, patients tend to prefer subcutaneous administration
of the same drug at home. Similar results were seen for both autoimmune disease and primary
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immunodeficiencies. Most patients in the included studies also preferred administration at home to
treatment in hospital, independently of preferences for administration route. In addition, patients were
consistently more satisfied with subcutaneous treatment at home, compared with intravenous treatment
in hospital, primarily due to the greater convenience.
What do the results mean?: The results of this review show that patients prefer subcutaneous
administration at home to intravenous administration in hospital. These findings contribute to evidence-
based care of patients with autoimmune diseases or primary immunodeficiencies.

First draft submitted: 14 November 2023; Accepted for publication: 16 July 2024; Published online:
8 August 2024
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A number of parenteral drugs can either be administered as subcutaneous (SC) injections/infusions or as intravenous
(IV) infusions. One of the most commonly used SC infusion therapies is SC immunoglobulins (SCIg), used for
both antibody deficiencies and autoimmune diseases [1]. SCIg is today considered in most countries to be the first-
choice administration route for immunoglobulin therapy for primary immunodeficiency (PID) [1,2]. A number of
monoclonal antibodies can also be administered by IV infusion or by SC injection. These include the autoimmune
disease treatments infliximab, alemtuzumab and tocilizumab [3–5].

Several studies have found similar clinical effectiveness for the SC and IV versions of therapies – including both
immunoglobulins and antibody treatments – for immunological and autoimmune diseases [5–8]. Accordingly, for
an individual patient, the choice of administration route may depend on their preferences and family situation,
rather than being specific to their disease. In addition to patient preference, treatment satisfaction and health-related
quality of life (HRQL) are major considerations when choosing treatments. Therefore, it is important to understand
not only patients’ overall preferences for SC or IV administration, but also to compile the patient-reported benefits
of each administration route that underly these preferences.

SC therapies for autoimmune diseases and PID can most often, after education and training of adult patients or
children with their parents, be administered by patients or families themselves, rather than by healthcare providers.
In addition, administration can typically take place at home, rather than in hospital. The potential for home self-
administration of treatments for chronic disorders may benefit healthcare systems and patients. For example, home
SCIg administration has been found to reduce nurse time and healthcare system costs in Europe, North America
and Australia [9–12]. For patients, the benefits of home self-administration include improved HRQL, treatment
satisfaction, convenience and comfort [13,14]. In addition, home self-administration may allow patients to avoid
having to attend hospital and potentially take a day off work or school, leading to reductions in out-of-pocket travel
and visiting costs and income losses [15,16].

The aim of this systematic literature review (SLR) and meta-analysis is to compile evidence regarding patient
preferences, treatment satisfaction and HRQL for SC administration at home or IV administration of the same drug
in hospital. Because patient preferences for treatment administration route may differ according to the duration of
their therapy, treatments for oncological diseases were not included (as shown in the search strategy, Supplementary
Table 1), with the SLR and meta-analysis focusing on long-term treatments.

Methods
Systematic literature review
An SLR was performed to identify relevant evidence. PRISMA (Preferred Reporting Items for Systematic reviews
and Meta-Analyses) reporting guidelines were followed throughout [17].

Eligibility criteria
Inclusion and exclusion criteria are shown in full in Supplementary Table 2, according to the PICOS (Participants,
Intervention, Comparator, Outcomes and Study design) approach. In brief, studies were selected as follows:

• Participants, adult patients with any autoimmune disease or PID.
• Intervention, long-term use of immunoglobulins, monoclonal antibodies, abatacept or romiplostim, adminis-

tered by home-based SC or hospital-based IV administration.
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• Comparator, long-term use of the same compound administered by the alternative delivery route (home-based
SC or hospital-based IV administration) to the intervention.

• Outcomes, patient preferences and patient-reported outcomes (PROs) assessing treatment satisfaction and
HRQL.

• Study designs, clinical trials or observational studies including least five adult patients (or reporting pooled results
for adults and children); any study design could be included, provided other inclusion criteria were met.

If studies included groups of patients treated with IV therapies at home, these groups were excluded from the
analysis to avoid complicating the interpretation of the meta-analysis. Studies published in languages other than
English were excluded.

Information sources
Searches of the PubMed database were conducted on 15 October 2021 using the National Library of Medicine
Esearch and Efetch application programming interfaces.

Search strategy
Searches were designed to identify clinical trials or observational studies comparing SC and IV routes of
administration for PID and autoimmune diseases, identified using terms for individual indications and for relevant
therapies. Search terms are described in Supplementary Table 1.

Selection process
Duplicate citations were removed using Microsoft Excel (Microsoft Corporation, WA, USA). Titles and abstracts
were screened by a single reviewer to assess the potential relevance of the study, according to strict, predefined
inclusion and exclusion criteria (as described above and in Supplementary Table 2). For potentially relevant
citations, full-text articles were obtained and reviewed. The reference lists of all references included in the SLR were
checked for additional potentially relevant references that may not have been captured by the initial search.

Data collection process & data items
For the included studies, data were extracted into predefined tables. Patient preference data were captured from
studies that asked patients which administration route they preferred, or which they would like to continue, after
trying both options. For the 36-item short-form health survey (SF-36), only overall scores and Physical and Mental
Component Summary scores (PCS and MCS), rather than individual domain scores, were included. All extracted
data were checked for accuracy by a second researcher.

Effect measures
Measures assessed were percentages of patients (for preference and treatment satisfaction data) and patient-reported
outcome instrument scores (for HRQL data). Results in individual studies were considered to be statistically
significant if a p-value < 0.05 was reported, or if the result was described as statistically significant in the original
papers.

Synthesis methods
Patient preference data were meta-analysed with MetaXL (EpiGear International Pty Ltd). In the analysis of the
proportion of patients preferring SC therapies, preferences were considered dichotomously: patients reporting ‘no
preference’ were considered not to prefer SC administration. Consistent with previous meta-analyses of preference
data, a random-effects model was used [18]. Heterogeneity was assessed using the Q statistic and the I2 index [19].

Results
Study selection
The study selection process is shown in Figure 1. In total, 3504 citations were screened, and full-text versions
of 101 were reviewed. After full-text review, 46 publications corresponding to 37 studies were included in the
SLR [7,14,20–63].

Study characteristics
Of the 37 studies included in the SLR (Table 1), 33 investigated SC and IV administration of
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Records identified, n = 3504

Records after duplicates
removed, n = 3504

Records screened, n = 3504

Full-text articles assessed
for eligibility, n = 101

Articles included in literature
review, n = 46
Unique studies, n = 37 

Records excluded, n = 3403
• Not relevant, 1369
• Wrong indication, n = 1026
• Wrong article type, n = 448
• Preclinical / in vitro, n = 268
• Not in English, n = 177
• Only children included, n = 115

Full-text articles excluded, n = 55
  • No relevant endpoints, n = 45
  • Other reasons (hypothetical
     treatment, etc.), n = 10  
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Figure 1. PRISMA diagram. PRISMA: Preferred reporting item for systematic review and meta-analysis.

immunoglobulins [7,14,20–29,32–51,54–56,58–63]. The most common indications were PID (14 studies) [14,21,22,24,32,
35,43,45,46,48,54,55,58,62], chronic inflammatory demyelinating polyneuropathy (CIDP, six studies) [7,27–29,38,42,60,61]

and multifocal motor neuropathy (MMN, six studies) [27,28,33,37,41,47,51,56] (including one study [27,28] that re-
ported data separately for CIDP and MMN groups). Additional studies reported data for populations of patients
with a mix of CIDP and MMN (two studies) [26,40], myasthenia gravis (MG, two studies) [20,23], polymyositis
and dermatomyositis (one study) [25] or mixed autoimmune indications (three studies) [39,59,63]. A further two
studies investigated belimumab for systemic lupus erythematosus (SLE) [31,53,57] while one study each assessed
abatacept [52] and tocilizumab [30] for rheumatoid arthritis (RA).

A total of ten PID studies reported pooled data for adults and children or adolescents [21,22,32,34,35,43–

46,49,50,55,58,62]. The remaining 27 studies included only adult patients [7,14,20,23–31,33,36–42,47,48,51–54,56,57,59–61,63].
Three of the included studies used a cross-over design [24,32,41]; the remainder were treatment switching stud-

ies [7,14,20–23,25–31,33–40,42–63].

Results of individual studies: patient preferences
Patient preferences for SC and IV administration are shown in Figure 2.

In total, 21 studies reported the proportion of patients who preferred SC administration [7,14,22,24,25,29–38,41–43,50–

53,55,57,59,60,63]. Among 14 studies of patients with autoimmune diseases [7,25,29–31,33,36,38,41,42,51–53,57,59,60,63], all
except one small study (n = 9) [41] found the majority of patients to prefer SC administration. A further study
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Table 1. Summary of included studies.
Study Study design Indication and

therapy
IV treatment and
setting

SC treatment and
setting

Patient population Relevant end
points

Ref.

Alcantara et al.,
2021
Canada

Retrospective study;
Switch design;
Patients who had
been switched from
IV to SC

MG; Ig IVIg 1 g/kg every
3–4 weeks for a
mean of 21.8
(range: 3–64)
months; hospital

SCIg mean of 31.4
(range: 15–80)
g/week for a mean
of 19.5 (range:
5–45) months;
home

n = 34; adults only;
mean age,
58.9 years

MGII;
Patient-reported
“Percentage of
normal” (0–100%)

[14]

Bienvenu et al.,
2016 [VISAGES]
France

Observational
study; Switch
design; Patients
received IVIg at
study start, some
switched to SCIg at
any time within
observation period

PID; Ig IVIg, dose and
duration NR;
hospital

SCIg, dose and
duration NR; home

n = 10; adults and
adolescents

LQI; SF-36 [15]

Borte et al., 2017
Meckley et al., 2020
[NCT01412385]
Europe

Interventional –
Phase II/III; Switch
design; IV prior to
study, standardized
IV schedule at study
start (for 13 weeks)
followed by SC (for
52 weeks)

PID; Ig IVIg (Gammagard
liquid/Kiovig, 10%)
every 3–4 weeks for
13 weeks; dose NR;
hospital

SCIg (20%) weekly
for 52 weeks; dose
NR; home

n = 30; all age
groups

LQI; Patient
preference

[16,45]

Bourque et al., 2016
Canada

Retrospective
Study; Switch
design; Patients
who had been
switched from IV to
SC

MG; Ig IVIg, mean of 18.3
(range: 13.8–25)
g/week, duration
NR; hospital

SCIg (Hizentra),
mean of 24.3
(range: 16–30)
g/week 1–2 times a
week for a mean of
6.8 (range: 2–11)
months; home

n = 6; adults only;
mean age,
41.5 years

MG-QOL 15;
Overall treatment
satisfaction score
(0–10)

[17]

Chapel et al., 2000
Europe

Interventional;
Cross-over

PID; Ig IVIg mean of
629 mg/kg/month
(Sweden) or
414 mg/kg/month
(UK) 2 times a
month for
12 months; hospital

SCIg mean of
632 mg/kg/month
(Sweden) or
494 mg/kg/month
(GB) 3–4 times a
month for
12 months; home

n = 30; adults only;
mean age, 44 years

Patient preference [18]

Chérin et al., 2020
France

Survey/Interview;
Switch design;
Patients having
experience with
both IV and SC RoA

Dermatomyositis,
polymyositis; Ig

IVIg, dose and
duration NR;
hospital

SCIg (Gammanorm),
dose and duration
NR; home

n = 6; adults only;
mean age,
52.5 years

Patient preference [19]

Christiansen et al.,
2018
[NCT02111590]
Denmark

Observational
study; Switch
design; IV prior to
study, standardized
IV schedule at study
start (for 8 weeks)
followed by SC (for
12 weeks)

CIDP, MMN; Ig IVIg (Privigen, 10%)
mean of 24.2
(range: 12.5–50.0)
g/week for
8 weeks; hospital

SCIg (Gammanorm,
16.5%) 2–3 times a
week for 12 weeks;
dose NR; home

n = 17; adults only;
mean age, 60 years

EQ-5D-5L [20]

Cocito et al., 2011
Italy

Observational
study; Switch
design; IV prior to
study start, then
switch to SC at
study start

CIDP; Ig IVIg mean of 64
(range: 50–80)
g/kg/month for
≥12 months;
hospital

SCIg (Vivaglobin)
mean of 64 (range:
50–80) g/kg/month
for 6 months; home

n = 5; adults only LQI; Patient
preference; SF-36

[23]

Cocito et al., 2014
Cocito et al., 2016
Italy

Observational
study; Switch
design; IV prior to
study start, then
switch to SC at
study start

CIDP, MMN; Ig IVIg
1–2 g/kg/month
every 2–5 weeks for
≥6 months; hospital

SCIg (16% or 20%)
1–3 times/week for
a mean of 24.2
(range: 6–65)
months; dose NR;
home

n = 66; adults only;
mean age,
56.7 years

LQI [21,22]

CAP-PRI: Chronic acquired polyneuropathy patient-reported Index; CIDP: Chronic inflammatory demyelinating polyneuropathy; EQ-5D: 5-level EuroQol questionnaire; EQ-5D-5L: 5-
dimension: 5-level EuroQol questionnaire; EQ-VAS: EuroQol visual analogue scale; HD: High dose; HUI-QoL: Health utility index – quality of life; Ig: Immunoglobulin; IM: Intramuscular;
IMIg: Intramuscular immunoglobulin; IV: Intravenous; IVIg: Intravenous immunoglobulin; LD: Low dose; LQI: Life quality index; MG: Myasthenia gravis; MGII: Myasthenia gravis impair-
ment index; MG-QOL 15: 15-item Myasthenia Gravis Quality of Life questionnaire; MMN: Multifocal motor neuropathy; NR: Not reported; PID: Primary immunodeficiency; QoL: Quality
of life; RA: Rheumatoid arthritis; RoA: Route of administration; SC: Subcutaneous; SCIg: Subcutaneous immunoglobulin; SF-36: 36-item short-form health survey; SLE: Systemic lupus
erythematosus; TSQM: Treatment satisfaction questionnaire for medication.
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Table 1. Summary of included studies (cont.).
Study Study design Indication and

therapy
IV treatment and
setting

SC treatment and
setting

Patient population Relevant end
points

Ref.

Darloy et al., 2019
[RoSwitch]
France

Observational
study; Switch
design; IV prior to
study start, then
switch to SC at
study start

RA; tocilizumab Tocilizumab
7.2 mg/kg every
4 weeks for a mean
of 35 months;
hospital

Tocilizumab 162 mg
weekly for
12 months; home
(assumed)

n = 94; adults only Patient preference [24]

Desai et al., 2009
USA

Interventional –
pilot study;
Cross-over

PID; Ig IVIg monthly for
6 months; dose NR;
hospital

SCIg (Gamunex,
10%) weekly for
6 months; dose NR;
home

n = 11; all age
groups; mean age,
29 years

Patient preference [26]

Eftimov et al., 2009
Netherlands

Interventional –
pilot study; Switch
design; IV prior to
study start, then
switch to SC at
study start

MMN; Ig IVIg mean of
0.46 g/kg/month
for ≥6 months;
hospital

SCIg (GammaQuin)
weekly for
6 months; dose NR;
home

n = 5; adults only;
mean age, 57 years

LQI; Patient
preference; SF-36

[27]

Gardulf et al., 1995
Europe

Interventional
(assumed); Switch
design; SC
treatment prior to
study start but
experienced with IV
and/or IM RoA
prior to SC

PID; Ig IVIg or IMIg, dose
and duration NR;
hospital

SCIg
220–465 mg/month
1–4 times a week
for a mean of 36
(range: 5–116)
months; home

n = 112; adults
only

Patient preference [28]

Gardulf et al., 2004
Gardulf et al., 2008
Europe, South
America

Interventional
(assumed); Switch
design; IV or SC
prior to study,
continue or switch
to SC at study start

PID; Ig IVIg for ≥6 months;
dose NR; hospital

SCIg (16%)
50–150 mg/kg
weekly for
10 months; home

n = 22; adults and
adolescents

LQI; SF-36; Patient
preference

[29,30]

Gentile et al., 2020
Italy

Retrospective study;
Switch design;
Patients who had
been switched from
IV to SC

CIDP; Ig IVIg monthly for a
mean of 39.6
(range: 6–132)
months; dose NR;
hospital

SCIg 18.5 (range:
9.6–30) g/week for
a mean of 57.6
(range: 24–84)
months; home

n = 17; adults only;
mean age, 59 years

LQI; Patient
preference

[31]

Gentile et al., 2021
Italy

Retrospective study;
Switch design;
Patients who had
been switched from
IV to SC

MMN; Ig IVIg monthly for a
mean of 78 (range:
12–228) months;
dose NR; hospital

SCIg mean of 21.7
(range: 20–30)
g/week for a mean
of 77.3 (range:
54–96) months;
home

n = 8; adults only;
mean age,
55.9 years

LQI [32]

Gingele et al., 2021
Germany

Observational
study; Switch
design; IV prior to
study start, then
switch to SC at
study start

CIDP; Ig IVIg mean of
21.5 g/week
monthly for a
median of
20 months; hospital

SCIg weekly for
6 months; dose NR;
home (assumed)

n = 41; adults only;
mean age, 60 years

Patient
preference;
Treatment
satisfaction

[33]

Hachulla et al., 2017
France

Observational
study; Switch
design; IV prior to
study start, then
switch to SC at
study start

Various
autoimmune
diseases; Ig

IVIg for a mean of
67.4 months; dose
NR; hospital

SCIg 9.6–60 g/week
1–2 times a week
for a mean of
5.7 months; home

n = 23; adults only;
mean age,
51.1 years

SF-36 [34]

Hadden et al., 2015
UK

Observational
study; Switch
design; IV prior to
study start, then
switch to SC at
study start

CIDP, MMN; Ig IVIg (various
brands) mean of
16.8 (range:
8.0–24.0) g/week
for a mean of 98.4
(range: 13.2–231.6)
months; hospital

SCIg (various
brands) mean of
17.2 (range:
7.3–24.0) g/week
weekly for a mean
of 33 (18–64)
months; home

n = 8; adults only;
mean age,
57.4 years

Treatment
satisfaction;
Patient preference

[35]

CAP-PRI: Chronic acquired polyneuropathy patient-reported Index; CIDP: Chronic inflammatory demyelinating polyneuropathy; EQ-5D: 5-level EuroQol questionnaire; EQ-5D-5L: 5-
dimension: 5-level EuroQol questionnaire; EQ-VAS: EuroQol visual analogue scale; HD: High dose; HUI-QoL: Health utility index – quality of life; Ig: Immunoglobulin; IM: Intramuscular;
IMIg: Intramuscular immunoglobulin; IV: Intravenous; IVIg: Intravenous immunoglobulin; LD: Low dose; LQI: Life quality index; MG: Myasthenia gravis; MGII: Myasthenia gravis impair-
ment index; MG-QOL 15: 15-item Myasthenia Gravis Quality of Life questionnaire; MMN: Multifocal motor neuropathy; NR: Not reported; PID: Primary immunodeficiency; QoL: Quality
of life; RA: Rheumatoid arthritis; RoA: Route of administration; SC: Subcutaneous; SCIg: Subcutaneous immunoglobulin; SF-36: 36-item short-form health survey; SLE: Systemic lupus
erythematosus; TSQM: Treatment satisfaction questionnaire for medication.
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Table 1. Summary of included studies (cont.).
Study Study design Indication and

therapy
IV treatment and
setting

SC treatment and
setting

Patient population Relevant end
points

Ref.

Harbo et al., 2009
[NCT00268788]
Denmark

Interventional –
Phase II; Cross-over

MMN; Ig IVIg (Endobulin)
mean of 1.66
(range: 1.0–2.1)
g/kg/week every
4–6 weeks for 3
treatment intervals;
hospital

SCIg (Subcuvia)
mean of 21.0
(range: 12.8–24.8)
g/week 2–3 times
per week for a
mean of 2.8 (range:
1.2–3.7) months;
home

n = 9; adults only;
mean age,
49.2 years

Patient
preference; SF-36

[36]

Hoffmann et al.,
2010
Germany

Observational
study; Switch
design; IVIg- or
Ig-naive prior to
study start, then
switch to SC at
study start

PID; Ig IVIg, dose and
duration NR;
hospital

SCIg (Vivaglobin,
16%), dose and
duration NR; home

n = 24; adults and
adolescents

Patient
preference; SF-36

[38]

Jolles et al., 2011
Mallick et al., 2018
[NCT00542997]
Europe

Interventional –
Phase III; Switch
design; IV or SC
prior to study start,
then
wash-in/wash-out
period with switch
to SC Hizentra, then
efficacy period

PID; Ig IVIg mean of
131.5 mg/kg/week
for ≥6 months;
hospital

SCIg (Hizentra,
20%) weekly for
9.3 months; dose
NR; home

n = 27; all age
groups; mean age,
24.3 years

SF-36; TSQM [40,44]

Kanegane et al.,
2014
Igarashi et al., 2014
Mallick et al., 2018
[NCT01199705]
Japan

Interventional –
Phase III; Switch
design; IV prior to
and at study start,
then
wash-in/wash-out
period with switch
to SC, followed by
efficacy period

PID; Ig IVIg 77.3 (range:
21.5–144.3) mg/kg
every 3–4 weeks for
3 cycles (at study
start); hospital

SCIg (Hizentra,
20%) mean of 87.8
(range: 26.7–172.7)
mg/kg/week
weekly for
5.6 months; home

n = 24; all age
groups; mean age,
17.5 years

LQI [39,41,44]

Katzberg et al.,
2016
Rasutis et al., 2017
Canada

Interventional
(assumed); Switch
design; IV prior to
study start, then
switch to SC at
study start

MMN; Ig IVIg mean of 1.15
(range: 0.3–2.0)
g/kg/month for
≥2 months; hospital

SCIg (Hizentra,
20%) 1–2 times a
week for 6 months;
dose NR; home

n = 15; adults only;
mean age,
52.2 years

HUI-QoL;
Treatment
satisfaction

[42,51]

Latysheva et al.,
2020
[NCT03988426]
Russia

Interventional –
Phase III; Switch
design; IV prior to
study start,
wash-in/wash-out
period with switch
to SC at study start,
followed by efficacy
period

PID; Ig IVIg
0.2–0.8 g/kg/month
for ≥9 weeks;
hospital

SCIg (Octanorm)
mean of
0.11 g/kg/week
weekly for
8 months; home
(assumed)

n = 25; adults only;
mean age,
35.2 years

SF-36 [43]

Misbah et al., 2011
[NCT00701662]
Europe

Interventional –
Phase II; Switch
design; IV prior to
study start,
wash-in/wash-out
period with switch
to SC at study start,
followed by efficacy
period

MMN; Ig IVIg mean of 1.2
(range: 0.4–1.9)
g/kg/month for
≥12 weeks; hospital

SCIg (Vivaglobin)
mean of 271.8
(range: 100–488)
mg/kg/week
weekly for
5.6 months; home

n = 8; adults only;
mean age,
57.25 years

LQI; Patient
preference; HRQL
questionnaire

[46]

Monti et al., 2015
Italy

Observational
study; Switch
design; IV prior to
study start, then
switch to SC at
study start

RA; abatacept Abatacept for a
mean of
14.4 months; dose
NR; hospital

Abatacept for
6 months; dose NR;
home

n = 21; adults only;
mean age,
60.9 years

Patient preference [47]

CAP-PRI: Chronic acquired polyneuropathy patient-reported Index; CIDP: Chronic inflammatory demyelinating polyneuropathy; EQ-5D: 5-level EuroQol questionnaire; EQ-5D-5L: 5-
dimension: 5-level EuroQol questionnaire; EQ-VAS: EuroQol visual analogue scale; HD: High dose; HUI-QoL: Health utility index – quality of life; Ig: Immunoglobulin; IM: Intramuscular;
IMIg: Intramuscular immunoglobulin; IV: Intravenous; IVIg: Intravenous immunoglobulin; LD: Low dose; LQI: Life quality index; MG: Myasthenia gravis; MGII: Myasthenia gravis impair-
ment index; MG-QOL 15: 15-item Myasthenia Gravis Quality of Life questionnaire; MMN: Multifocal motor neuropathy; NR: Not reported; PID: Primary immunodeficiency; QoL: Quality
of life; RA: Rheumatoid arthritis; RoA: Route of administration; SC: Subcutaneous; SCIg: Subcutaneous immunoglobulin; SF-36: 36-item short-form health survey; SLE: Systemic lupus
erythematosus; TSQM: Treatment satisfaction questionnaire for medication.
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Table 1. Summary of included studies (cont.).
Study Study design Indication and

therapy
IV treatment and
setting

SC treatment and
setting

Patient population Relevant end
points

Ref.

Mucke et al., 2019
Germany

Observational
study; Switch
design; IV prior to
study start, then
switch to SC at
study start

SLE; belimumab Belimumab
10 mg/kg monthly
for a median of
48 months; hospital

Belimumab 200 mg
weekly for
6 months; home
(assumed)

n = 9; adults only;
mean age, 45 years

Patient
preference;
Treatment
satisfaction

[48]

Nicolay et al., 2005
Europe, South
America

Observational
study; Switch
design; IV or SC
prior to study start,
then switch to
interventional SC at
study start

PID; Ig IVIg monthly for
≥6 months; dose
NR; hospital

SCIg (16%) 50–
150 mg/kg/week
weekly for
10 months; home

n = 39; all age
groups

LQI [49]

Nicolay et al., 2006
Gardulf et al., 2008
North America

Observational
study; Switch
design; IV prior to
study start (group
A: hospital-based;
group B:
home-based), then
switch to SC at
study start

PID; Ig IVIg for ≥4 months;
dose NR; hospital

SCIg (Vivaglobin,
16%) median of
152 mg/kg/week
weekly for
12 months; home

n = 28; adults only;
mean age,
36.1 years

LQI; Patient
preference;
Treatment
satisfaction; SF-36

[29,50]

Sheikh et al., 2016
Dashiell-Aje et al.,
2018
[NCT02124798]
USA

Interventional –
Phase II; Switch
design; IV prior to
study start, then
switch to SC (with
an autoinjector) at
study start

SLE; belimumab Belimumab (70% of
patients for
�1 year); dose NR;
hospital

Belimumab 200 mg
weekly for 8 weeks;
home

n = 43; adults only;
mean age,
46.2 years

Treatment
satisfaction;
Patient preference

[25,52]

Suez et al., 2016
Meckley et al., 2020
[NCT01218438]
North America

Interventional –
Phase II/III; Switch
design; SC or IV
prior to study, IV at
study start (period
1, 13 weeks),
followed by SC
(period 2–4, total
58 weeks)

PID; Ig IVIg (10%) every
3–4 weeks for
3 months; dose NR;
hospital

SCIg (20%) weekly
for 13.5 months;
dose NR; home

n = 68; all age
groups

LQI; Treatment
satisfaction

[45,53]

Suleman et al., 2019
Canada

Retrospective study;
Switch design;
Patients who had
been switched from
IV to SC

Various
autoimmune
diseases; Ig

IVIg mean of 23.3
(range: 12.5–56.7)
g/week for a mean
of 31.5 (range:
4–98) months;
hospital

SCIg (Hizentra,
20%) mean of 26.2
(range: 12–60)
g/week 1–3 times a
week for
12 months; home

n = 19; adults only;
mean age, 54 years

Patient preference [54]

van Schaik et al.,
2018
van Schaik et al.,
2019
Hartung et al., 2020
[NCT01545076
PATH study]
Europe, North
America, East Asia,
Australia, Israel

Interventional –
Phase III; Switch
design; IV prior to
study, IV at study
start (period 1 & 2,
total 25 weeks)
followed by SC
(period 3, 24 weeks)

CIDP; Ig IVIg (Privigen, 10%)
1 g/kg every
3 weeks for
13 weeks; hospital

SCIg (20%) 0.2 (LD)
or 0.4 (HD)
g/kg/week weekly
for 24 weeks; home

n = 57; adults only;
mean age,
58.9 years

EQ-VAS; Patient
preference; EQ-5D;
TSQM

[10,37,55]

Vu et al., 2021
[NCT02465359]
USA

Interventional;
Switch design; IV
prior to study start,
then switch to SC at
study start

CIDP; Ig IVIg for a mean of
11.4 (range: 5–69)
months; hospital

SCIg (Hizentra,
20%) mean of
0.38 g/kg/week
weekly for
6 months; home
(assumed)

n = 15; adults only;
mean age,
54.5 years

CAP-PRI; SF-36;
TSQM

[56]

CAP-PRI: Chronic acquired polyneuropathy patient-reported Index; CIDP: Chronic inflammatory demyelinating polyneuropathy; EQ-5D: 5-level EuroQol questionnaire; EQ-5D-5L: 5-
dimension: 5-level EuroQol questionnaire; EQ-VAS: EuroQol visual analogue scale; HD: High dose; HUI-QoL: Health utility index – quality of life; Ig: Immunoglobulin; IM: Intramuscular;
IMIg: Intramuscular immunoglobulin; IV: Intravenous; IVIg: Intravenous immunoglobulin; LD: Low dose; LQI: Life quality index; MG: Myasthenia gravis; MGII: Myasthenia gravis impair-
ment index; MG-QOL 15: 15-item Myasthenia Gravis Quality of Life questionnaire; MMN: Multifocal motor neuropathy; NR: Not reported; PID: Primary immunodeficiency; QoL: Quality
of life; RA: Rheumatoid arthritis; RoA: Route of administration; SC: Subcutaneous; SCIg: Subcutaneous immunoglobulin; SF-36: 36-item short-form health survey; SLE: Systemic lupus
erythematosus; TSQM: Treatment satisfaction questionnaire for medication.
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Table 1. Summary of included studies (cont.).
Study Study design Indication and

therapy
IV treatment and
setting

SC treatment and
setting

Patient population Relevant end
points

Ref.

Vultaggio et al.,
2015 [VISPO]
Italy

Observational
study; Switch
design; IV or SC
prior to study start,
then switch to SC
(Vivaglobin) at
study start

PID; Ig IVIg, dose and
duration NR;
hospital

SCIg (Vivaglobin,
16%) weekly for
24 months; dose
NR; home

n = 50; all age
groups; mean age,
31.7 years

LQI; SF-36 [57]

Yoon et al., 2015
Germany

Retrospective
Study; Switch
design; Patients
who had been
switched from IV to
SC

Various
autoimmune
diseases; Ig

IVIg 0.3–
0.75 g/kg/month,
duration NR;
hospital

SCIg 0.3–
0.75 g/kg/month
for a mean of
39 months; home

n = 6; adults only;
mean age,
56.5 years

Patient preference [58]

CAP-PRI: Chronic acquired polyneuropathy patient-reported Index; CIDP: Chronic inflammatory demyelinating polyneuropathy; EQ-5D: 5-level EuroQol questionnaire; EQ-5D-5L: 5-
dimension: 5-level EuroQol questionnaire; EQ-VAS: EuroQol visual analogue scale; HD: High dose; HUI-QoL: Health utility index – quality of life; Ig: Immunoglobulin; IM: Intramuscular;
IMIg: Intramuscular immunoglobulin; IV: Intravenous; IVIg: Intravenous immunoglobulin; LD: Low dose; LQI: Life quality index; MG: Myasthenia gravis; MGII: Myasthenia gravis impair-
ment index; MG-QOL 15: 15-item Myasthenia Gravis Quality of Life questionnaire; MMN: Multifocal motor neuropathy; NR: Not reported; PID: Primary immunodeficiency; QoL: Quality
of life; RA: Rheumatoid arthritis; RoA: Route of administration; SC: Subcutaneous; SCIg: Subcutaneous immunoglobulin; SF-36: 36-item short-form health survey; SLE: Systemic lupus
erythematosus; TSQM: Treatment satisfaction questionnaire for medication.

assessed patients’ preferences using a visual analogue scale (VAS; prefer IVIg = 0, prefer SCIg = 100) – the mean
reported score among seven adults with autoimmune diseases was 93 (standard deviation [SD], 12) [40].

Preferences among patients with PID were investigated in seven studies [14,22,24,32,34,35,43,50,55]. Of these, all but
one study [24] found an overall preference for SC therapy.

The three studies investigating patient preferences for home versus hospital administration found a consistently
strong preference for a home setting (range: 82–90%) [34,35,43,55].

Results of synthesis: patient preferences
In the meta-analysis, the proportion of patients in studies of autoimmune diseases who preferred SC administration
to IV treatment was 83% (95% confidence interval [CI], 73–92%). Among those with PID, 80% of patients
preferred SC treatment (95% CI: 64–94%). Across all indications, the overall proportion of patients preferring SC
administration routes was 82% (95% CI: 74–89%). In all three meta-analysis of patient preferences for SC versus
IV therapies, Q and I2 statistics indicated substantial heterogeneity among the included studies.

The meta-analysis of patient preferences for home versus hospital administration found that overall, 84% of
patients [95% CI: 75–92%] preferred the home setting (Supplementary Figure 1) [34,35,43,55].

Results of individual studies: treatment satisfaction
The proportion of patients satisfied with SC administration was reported in three studies (Figure 3) [7,31,42,53,57,60].

In the larger of two studies of patients with SLE, 100% of participants were satisfied with the SC administration
route and the convenience of SC belimumab administration [31,57]. By contrast, 79% of patients were satisfied with
the IV administration route, and 19% with the convenience of IV administration [31,57]. In the smaller SLE study,
results for SC and IV belimumab were mixed, with significantly more patients finding SC administration to be
simple, compared with IV (7 of 9 vs 5 of 9 patients), but fewer being satisfied with SC medication in general (8 of 9
vs 9 of 9 patients) [53]. In a third study, conducted among 57 adult patients with CIDP, most participants reported
finding either high- or low-dose SCIg to be easy to use [7,42,60].

Treatment satisfaction was assessed using the life quality index (LQI) [14,54] in eight studies [21,22,27,28,34,44,46,49–

51,54,55,58], with the Treatment Satisfaction Questionnaire for Medication (TSQM) [64] in four stud-
ies [7,42,45,49,50,58,60,61] and with rating scales (0–10 or 0–100) in five studies [23,34,38,40,47,55,56]. In all studies
the comparison was between SCIg and IVIg.

The LQI was developed to compare treatment satisfaction in adults and children/caregivers switching from
IVIg infusions in a medical setting to IVIg or SCIg self-infusions at home, and encompasses four domains of
treatment satisfaction: scale 1, treatment interference with daily life activity; scale 2, therapy-related problems; scale
3, therapy setting (comfortable, pleasant atmosphere); and scale 4, treatment costs [14,54]. Higher scores indicate
greater satisfaction with treatment.

10.57264/cer-2023-0171
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Figure 4. Life quality index summary score. In all included studies the investigated compound was immunoglobulin.
Higher scores indicate greater satisfaction with treatment.
a Data from this study were reported in Gardulf et al. (2004 and 2008).
b Data from this study were reported in Kanegane et al. (2014), in Igarashi et al. (2014) and in Mallick et al. (2018).
c p-value NR, but no significant difference between SC and IV.
CIDP: Chronic inflammatory demyelinating polyneuropathy; IV: Intravenous administration in hospital; LQI: Life
quality index; MMN: Multifocal motor neuropathy; NR: Not reported; PID: Primary immunodeficiency; SC:
Subcutaneous administration at home.

Overall LQI summary scores were consistently higher for SCIg than for IVIg in three studies of patients with
PID [34,35,44,46,49,62], with statistically significant differences reported in two of these (Figure 4) [34,35,62]. No
significant differences in LQI summary scores between SC and IV administration were reported in four studies of
patients with CIDP or MMN [29,33,36,37].

LQI scale scores are shown in Supplementary Figure 2. LQI treatment interference scores were consistently
statistically significantly higher for SCIg than for IVIg in the five studies of patients with PID that reported these
outcomes [22,34,44,46,49,50,54,55,58]; a sixth PID study did not report detailed LQI results, but indicated that the
mean treatment interference score was statistically significantly higher with SCIg than with IVIg [21]. Compared
with IVIg, SCIg was associated with numerically higher LQI treatment interference scores in two studies of patients
with MMN [27,28,51], and statistically significantly higher scores in one study of patients with CIDP [27,28].

LQI therapy setting scores were statistically significantly higher for SCIg than for IVIg in five of the six studies of
patients with PID [21,22,34,44,46,49,50,54,55,58]. Similar results favoring SCIg were seen in CIDP and MMN studies,
with statistically significant differences seen in two of three populations [27,28,51].

The results for the LQI therapy-related problems and treatment cost scales also favored SCIg administration,
with consistently higher scores reported for SCIg than for IVIg (Supplementary Figure 2).

Among seven studies that reported treatment satisfaction using the TSQM or rating scales, satisfaction was either
similar for SCIg and IVIg or statistically significantly higher with SCIg (Supplementary Table 3) [7,23,31,34,38,42,45,49–

51,53,55,57,58,60,61].

Results of individual studies: health-related quality of life
A total of eight studies reported HRQL data, using the five dimension, five-level EuroQol questionnaire (EQ-5D-
5L) [26], VAS instruments [7,20,42,51,60,62], SF-36 [21,33,39,48,62], MG Impairment Index (MGII) [20], 15-item MG
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Table 2. HRQL results for SC or IV treatment administration.
Study Indication Compound Design Patients (n) Age group Instrument SC IV p-value Ref.

Alcantara et al.,
2021

MG Ig Switch study 30 Adults Percentage of
normal
(0–100%)

72.3% 72.4% 1.00 [14]

MGII 19.5 22 0.07

Bourque et al.,
2016

MG Ig Switch study 6 Adults MG-QOL 15 8.2 13.8 0.008 [17]

Christiansen
et al., 2018

CIDP, MMN Ig Switch study 17 Adults EQ-5D-5L 0.8 0.7 0.16 [20]

Eftimov et al.,
2009

MMN Ig Switch study 5 Adults SF-36 summary
score

95 92.2 0.5 [27]

Katzberg et al.,
2016
Rasutis et al.,
2017

MMN Ig Switch study 15 Adults HUI-QoL NR NR NR† [42,51]

Misbah et al.,
2011

MMN Ig Switch study 7 Adults VAS (0–100) 73.9 72.1 NR [46]

Quality of life
questionnaire
(1–7)

1.1 2.6 NR

van Schaik et al.,
2018
van Schaik et al.,
2019
Hartung et al.,
2020
[NCT01545076
PATH study]

CIDP Ig Switch study 54 (LD)
53 (HD)

Adults EQ-VAS
(0–100)

62.4 (LD)
68.6 (HD)

67.4 (LD)
68.6 (HD)

NR [10,37,55]

Vu et al., 2011 CIDP Ig Switch study 15 Adults CAP-PRI 12.2 16.5 0.02 [56]

Vultaggio et al.,
2015

PID Ig Switch study 37 Adults and
children

VAS (0–100) 68.3 65.3 NR† [57]

44 Adults and
adolescents

SF-36 summary
score

121 130 NR†

†p-value NR, but no significant difference between SC and IV.
Higher CAP-PRI, MGII and MG-QOL 15 scores indicate greater impairment of HRQL; for all other scales higher scores indicate higher HRQL.
CAP-PRI: Chronic acquired polyneuropathy patient-reported index; CIDP: Chronic inflammatory demyelinating polyneuropathy; EQ-5D-5L: 5-dimension: 5-level EuroQol questionnaire;
EQ-VAS: EuroQol visual analogue scale; HD: High dose; HUI-QoL: Health utility index - quality of life; Ig: Immunoglobulin; IV: Intravenous; LD: Low dose; MG: Myasthenia gravis; MGII:
Myasthenia gravis impairment index; MG-QOL 15: 15-item myasthenia gravis quality of life questionnaire; MMN: Multifocal motor neuropathy; PID: Primary immunodeficiency; SC:
Subcutaneous; SF-36: 36-item short-form health survey; VAS: Visual analogue scale.

quality of life questionnaire (MG-QOL 15) [23] and a 7-point scale [51]. SF-36 results are shown in Supplementary
Figure 3; results using the other instruments are summarized in Table 2. Overall, HRQL appeared generally
similar with SC or IV administration. However, one small (n = 6) study of patients with MG reported statistically
significantly better MG-QOL 15 scores with SCIg than with IVIg; otherwise, there were no significant differences
in HRQL outcomes between IV and SC administration [23].

Discussion
This SLR concentrated on preferences, treatment satisfaction and HRQL among patients receiving treatment via
SC administration at home or IV administration at hospital.

Among the studies including patients with autoimmune diseases, the SLR showed that there was a strong
preference for SC parenteral administration, with SC administration also associated with high treatment satisfaction.
In addition, SC administration of immunoglobulins was associated with a high level of treatment satisfaction. SCIg
gave statistically significantly higher LQI treatment interference and treatment setting scores and significantly
higher TSQM convenience scores, with other measures of treatment satisfaction consistently favoring SCIg over
IVIg.

Notably, there was little difference in PROs between SC and IV administration for end points that are likely to be
influenced by treatment effectiveness or patients’ general health, such as the EQ-5D and SF-36. This is consistent
with recent studies, including the PATH trial, which have found SCIg to have similar clinical effectiveness to IVIg in
the prevention of relapse among patients with CIDP [7,65]. Instead, the SLR found that patients reported significant
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advantages for SC over IV administration in PROs measuring aspects of their treatment such as interference, setting
and convenience.

The findings of this study are consistent with previous SLRs comparing SC and IV administration of therapies for
specific conditions, for example PID [66] and RA [67]. Jones et al. found that patients with PID tended to prefer SCIg
at home to IVIg in hospital, although differences in HRQL were not always statistically significant [66]. Durand
et al. found that among patients with RA SC therapy was often (but not always) preferred to IV administration [67].
An SLR of patient preferences across multiple indications (which did not include any meta-analysis) also found
that patients were more likely to prefer the SC route than IV administration [68].

Patient preferences and circumstances can be very individual, and self-administration may not be suitable for all
patients. SC administration at home is likely to be most suitable for patients who are confident in the effectiveness of
their treatment, who wish to have greater autonomy, and who are both comfortable with carrying out self-infusion
and willing to take on the responsibility of the practical handling of the treatment at home [69]. Patients must also
have undergone education and shown good understanding of their disease and treatment, including identification
and handling of adverse reactions [69].

Matching treatment administration to patients’ individual needs may be particularly important for those who
need long-term treatment, as is the case for PID and autoimmune disorders. In addition to improving HRQL,
selection of the optimal treatment route for each patient is likely to improve adherence and treatment satisfac-
tion [70,71].

A strength of this study is the similarity of results seen for multiple therapies and indications, with a strong
overall preference found for SC administration at home over IV therapy at hospital. In general, the use of SC
therapies has become more common in recent years. This reflects the extensive, well-established use of SCIg for
PID and autoimmune disorders and the growing number of biological therapies in multiple disease areas, for
example anti-tumor necrosis factor therapies for RA and interferon-beta for multiple sclerosis [4]. The results of this
SLR show a high level of consistency across PID and multiple autoimmune indications, and the findings may be
applicable to other chronic diseases and therapies. For example, the higher treatment satisfaction associated with
SCIg than IVIg among patients with MG [23] may be expected to translate to new treatments, including monoclonal
antibodies and small peptide therapies, in development for this indication. Similarly, SC administration of newer
therapies in other indications for which SCIg can be used – for example immune thrombocytopenia and myelin
oligodendrocyte glycoprotein antibody disease – is likely to be generally well received by patients.

This SLR has some limitations. First, most (34 of 37) of the included studies followed patients who were
switching route of administration for their treatment, most commonly from IV to SC. Accordingly, as is typical of
adult switching studies, there is potential for some self-selection of study participants, who may therefore not be
representative of the wider patient population. Second, most (33 of 37) of the included studies compared SCIg with
IVIg, with few studies of other therapies identified. Third, the SLR was limited to studies published in English; the
existence of relevant evidence published in other languages cannot be excluded.

Conclusion
SC and IV administration of drugs for PID and autoimmune conditions have shown similar clinical effectiveness.
Consequently, patients’ individual preferences and the impact of each administration route on their treatment
satisfaction and HRQL are important considerations. The results of this SLR show that, compared with IV
infusions in hospital, patients prefer and are more satisfied with SC administration of the same drug at home,
primarily due to the greater convenience. Analyzing and compiling the results of the 37 studies that were included
in the SLR regarding patient preference, treatment satisfaction and HRQL contributes to evidence-based care of
patients with autoimmune diseases or primary immunodeficiencies.
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Summary points

• Several studies have found subcutaneous (SC) and intravenous (IV) administration of similar drugs for long-lasting
immunological and autoimmune diseases to have similar clinical effectiveness.

• Accordingly, what patients report they prefer is a major factor in treatment choices.
• This systematic literature review and meta-analysis was conducted to compile evidence regarding patient

preferences, treatment satisfaction and health-related quality of life (HRQL) for SC administration at home or IV
administration of the same drug in hospital.

• Across the 37 included studies, there was a strong overall preference for SC administration at home over IV
administration in hospital, with similar results seen for PID and autoimmune diseases.

• Analysis of treatment satisfaction using the life quality index found consistently better treatment interference
and treatment setting scores with SC administration than with IV administration.

• Notably, HRQL outcomes likely to be influenced by treatment effectiveness or patients’ general health were not
significantly different between SC and IV administration.

• Overall, the results of this SLR show that, compared with IV infusions in hospital, patients prefer and are more
satisfied with SC administration of the same drug at home, primarily due to the greater convenience.

• This study contributes to evidence-based care of patients with autoimmune diseases or primary
immunodeficiencies.
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2. Šedivá A, Chapel H, Gardulf A; European Immunoglobulin Map Group for European Society for Immunodeficiencies Primary
Immunodeficiencies Care in Development Working Party. Europe immunoglobulin map. Clin. Exp. Immunol. 178(Suppl. 1), 141–143
(2014).

3. Caporali R, Allanore Y, Alten R et al. Efficacy and safety of subcutaneous infliximab versus adalimumab, etanercept and intravenous
infliximab in patients with rheumatoid arthritis: a systematic literature review and meta-analysis. Expert Rev. Clin. Immunol. 17(1),
85–99 (2021).

4. Turner MR, Balu-Iyer SV. Challenges and opportunities for the subcutaneous delivery of therapeutic proteins. J. Pharm. Sci. 107(5),
1247–1260 (2018).

5. Lauper K, Mongin D, Iannone F et al. Comparative effectiveness of subcutaneous tocilizumab versus intravenous tocilizumab in a
pan-European collaboration of registries. RMD Open 4(2), e000809 (2018).

• Demonstrates similar clinical efficacy for subcutaneous and intravenous formulations of tocilizumab in the treatment of
rheumatoid arthritis.

6. Stohl W, Schwarting A, Okada M et al. Efficacy and safety of subcutaneous belimumab in systemic lupus erythematosus: a
fifty-two-week randomized, double-blind, placebo-controlled study. Arthritis Rheumatol. 69(5), 1016–1027 (2017).

7. van Schaik IN, Bril V, van Geloven N et al. Subcutaneous immunoglobulin for maintenance treatment in chronic inflammatory
demyelinating polyneuropathy (PATH): a randomised, double-blind, placebo-controlled, phase 3 trial. Lancet Neurol. 17(1), 35–46
(2018).

• Demonstrates similar clinical efficacy for subcutaneous and intravenous formulations of tocilizumab in the treatment of
rheumatoid arthritis.

8. Borte M, Quinti I, Soresina A et al. Efficacy and safety of subcutaneous vivaglobin R© replacement therapy in previously untreated
patients with primary immunodeficiency: a prospective, multicenter study. J. Clin. Immunol. 31(6), 952–961 (2011).

9. Fu LW, Song C, Isaranuwatchai W, Betschel S. Home-based subcutaneous immunoglobulin therapy vs hospital-based intravenous
immunoglobulin therapy: A prospective economic analysis. Ann. Allergy Asthma Immunol. 120(2), 195–199 (2018).

10. Alsina L, Montoro JB, Moral PM et al. Cost-minimization analysis of immunoglobulin treatment of primary immunodeficiency diseases
in Spain. Eur. J. Health Econ. 23(3), 551–558 (2022).

11. Perraudin C, Bourdin A, Vicino A, Kuntzer T, Bugnon O, Berger J. Home-based subcutaneous immunoglobulin for chronic
inflammatory demyelinating polyneuropathy patients: a Swiss cost-minimization analysis. PLOS ONE 15(11), e0242630 (2020).

12. Windegger TM, Nghiem S, Nguyen KH, Fung YL, Scuffham PA. Cost-utility analysis comparing hospital-based intravenous
immunoglobulin with home-based subcutaneous immunoglobulin in patients with secondary immunodeficiency. Vox Sang 114(3),
237–246 (2019).

13. Gardulf A, Nicolay U. Replacement IgG therapy and self-therapy at home improve the health-related quality of life in patients with
primary antibody deficiencies. Curr. Opin. Allergy Clin. Immunol. 6(6), 434–442 (2006).

14. Gardulf A, Björvell H, Andersen V et al. Lifelong treatment with gammaglobulin for primary antibody deficiencies: the patients’
experiences of subcutaneous self-infusions and home therapy. J. Adv. Nurs. 21(5), 917–927 (1995).

• Large treatment-switching study which investigated preferences among 112 patients with primary immunodeficiencies (PIDs).
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