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Subcutaneous (SCIG) and intravenous immunoglobulin (IVIG) replacement are
both used to prevent infections in patients with secondary immunodeficiency
(SID). Compared with IVIG, SCIG has fewer systemic side effects and,
additionally, facilitates home-based treatment. Shared decision-making
practice should include discussion of aspects such as patient preference as
well as the associated risks and benefits of treatment. We review the available
evidence for the use of SCIG treatment in patients with SID, focusing on patient-
reported outcomes (PROs). In most studies, there were improvements to
health-related quality of life with SCIG treatment, compared with before
initiating SCIG without prior IVIG treatment, or after switching to SCIG from
IVIG treatment, or a no-SCIG/IVIG cohort. Treatment satisfaction with SCIG was
similar between patients with SID and primary immunodeficiency disease.
Patient preference and perception assessments highlighted the benefits of
SCIG compared with IVIG, such as ease of use and administration,
convenience, and time-effectiveness. In addition, many patients self-
administered SCIG at home. Such aspects may be of specific benefit to
patients with SID and hematological malignancy by reducing the risk of
infection exposure in clinical settings. PRO data may be useful during shared
decision-making discussions with patients with SID.
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1 Introduction

Secondary immunodeficiency (SID) may occur because of
deficient antibody production or antibody loss due to various
diseases and their associated treatment (for example, hematological
malignancy and immunosuppressive medical treatment) as well as
medications and surgical procedures (1-3). Patients with SID and B
cell malignancy are susceptible to recurrent, severe, or opportunistic
infections, which are a significant cause of morbidity and mortality
(4-6). Older patients with hematological malignancy and
comorbidities, such as hypertension, cytopenia, and obesity (4, 7),
are more likely to develop complications correlated with SID than
younger patients (8) without similar comorbidities. These patients
may be undergoing concomitant cancer treatment and have
difficulties with venous access (9-11). Emerging therapies for
hematological malignancies, such as chimeric antigen receptor
(CAR) T-cell and bispecific antibody therapies, may also increase
this risk of infection in this patient population (12).

Immunoglobulin replacement therapy (IgRT) is used to
prevent recurrent or severe infection in patients with primary
immunodeficiency (PID) or SID (1, 3).
malignancies, guidelines recommend that IgRT may be

In hematological

considered as a supportive treatment for patients with SID and
recurrent or severe infections, after prophylactic vaccination
14). In
addition, intravenous immunoglobulin (IVIG) is recommended

(with non-live vaccines) and/or antibiotics (1, 13,

for prophylactic use in patients with multiple myeloma treated
with CAR T-cell, or bispecific antibody therapies with an
immunoglobulin G (IgG) level of < 4 g/L and/or high infection
risk (12, 15-17). In patients with hematological malignancy-
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associated SID, IgRT treatment is well tolerated, reduces the rate
of severe infections, decreases use of antibiotics and hospital
admissions, and improves quality of life (8, 9, 18, 19). Despite
SID being more prevalent than PID, the body of evidence for the use
of IgRT is larger for PID than for SID (3, 20).

IgRT can be delivered by IVIG or subcutaneous (SCIG) infusion
(3, 20). Clinical trials of IVIG in the 1980s and 1990s provide
the majority of efficacy and safety data for IgRT in SID (3, 18, 21).
IVIG administration requires venous access and is generally given
under medical supervision every 3-4 weeks, due to the serum half-
life of IgG (22). SCIG formulations have since been developed and
approved for use in patients with SID and are typically administered
up to every 2 weeks (22, 23). With appropriate patient/caregiver
training, SCIG allows for flexible home-based treatment schedules
with no venous access requirement and may therefore suit some
patients with SID, who would otherwise require multiple outpatient
visits (9). SCIG infusion parameters, such as method of
administration (infusion pump or manually via syringe), infusion
volume/rate, and number of sites/infusions can be adjusted
according to patient preference (24). SCIG has a lower systemic
adverse event (AE) profile than IVIG, although local AEs such as
infusion-site reactions are more common (22). Additionally, the
SCIG route shows lower fluctuations in serum IgG levels than IVIG,
and therefore is associated with a lower risk of renal failure,
hemolysis, or thrombosis (2, 25).

The conventional SCIG therapies available for the treatment of
SID are shown in Table 1; data on hyaluronidase-facilitated SCIG
10% (HyQvia, Baxalta Innovations GmbH, a Takeda company,
Vienna, Austria) are available but the focus of this review is
conventional SCIG. As the evidence for the use and effectiveness

TABLE 1 Conventional subcutaneous immunoglobulin formulations indicated for patients with SID.

Indicated etiology of SID (including regional/country
specific differences in terminology used)

Drug name

Concentration, grams 1g/100 mL, %
(available vial sizes, mL)?

Cutaquig 16.5% SID® (26, 27)
(6, 10, 12, 20, 24, 48 mL)
Cuvitru (IgGly20) 20% Symptomatic secondary hypogammaglobulinemia (28)
(5, 10, 20, 40, 50 mL) Secondary humoral immunodeficiency (29)
SID® (30, 31)
Evogam 16% Symptomatic secondary hypogammaglobulinemia (32, 33)
(5, 10, 20 mL)
Gammanorm*® 16.5% Hypogammaglobulinemia in patients with CLL, MM, or pre-/post-HSCT (34)
(6, 10, 12, 20, 24, 48 mL)
Hizentra (IgPro20) 20% Symptomatic secondary hypogammaglobulinemia (35, 36)
(5, 10, 20, 50 mL)* SIDP (37-39)
Subgam 16% Hypogammaglobulinemia in patients with CLL, MM, or pre-/post-HSCT (40)
(5, 6.25, 10, 12.5, 25 mL)
Xembify 20% Symptomatic secondary hypogammaglobulinemia (41)

(5, 10, 20, 50 mL) Hypogammaglobulinemia in patients with CLL, MM, or pre-/post-HSCT (42)

Table content based on product labels as of March 2025. Please refer to the most current product label or official sources for the latest updates and information.

“Not all vial sizes are available in all regions.

*Indicated in Europe and the UK for the treatment of SID in patients who suffer from severe or recurrent infections, ineffective antimicrobial treatment and either proven specific antibody failure
(a failure to mount at least a 2-fold rise in IgG antibody titer to pneumococcal polysaccharide and polypeptide antigen vaccines) or serum IgG level of < 4g/L.

“Gammanorm is now discontinued in some countries.

dAlso available in prefilled syringes of 5, 10, 20 and 50 mL.

CLL, chronic lymphocytic leukemia; HSCT, hematopoietic stem cell transplantation; Ig, immunoglobulin; MM, multiple myeloma; SID, secondary immunodeficiency.
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of SCIG replacement in SID increases, product labels are being
updated to reflect appropriate use in SID, rather than in
hypogammaglobulinemia secondary to specific etiologies. For
example, there was a label expansion in 2024 for immune
globulin subcutaneous (human) 20% solution stabilized with
glycine (IgGly20; Cuvitru [Baxalta US, Inc., a Takeda company,
Lexington, MA, USA]) to include patients with SID experiencing
severe or recurrent infections, ineffective antimicrobial treatment,
or either proven specific antibody failure (failure to mount at a least
a 2-fold rise in IgG antibody titer to pneumococcal polysaccharide
and polypeptide antigen vaccines) or serum IgG < 4 g/L (30, 43).

Given that the efficacy of both IVIG and SCIG products are
similar for most conditions, the choice of IgRT treatment should
consider patient preference. Shared decision-making is influenced
by patient preference, experience, and perception of treatment, and
facilitates patient-centric care, leading to a better understanding of
treatment risks/benefits, and ideally, improved adherence to
treatment (13, 14, 44-47). Studies in patients with PIDs have
demonstrated a patient/caregiver preference for home-based SCIG
over IVIG and as well as an improvement in patient-reported
outcomes (PROs) (48-50).

This publication reviews the evidence for the use of
conventional SCIG treatment in patients with SID, with a focus
on patient-centric outcomes such as health-related quality of life
(HRQoL), treatment satisfaction, and patient preference, as well as
infusion characteristics and infection-related outcomes. Within the
context of these findings, we discuss the potential impact of
outcomes with SID on shared decision-making practices.

2 Characteristics of patients with SID
and SCIG infusions

We present findings from 11 predominantly real-world evidence
studies that used PROs to assess treatment of SID with SCIG
(EMBASE and Medline searched May 1, 2024, using free-text terms
for SID, SCIG and PROs; see Supplementary Materials Table S1 for
search strategy and terms and Supplementary Figure S1 for study
selection) (9, 51-60). Three of these studies also reported data from
patients with PIDs; here, we present results for patients with SID only,
although any comparisons between patients with PIDs are noted. An
overview of patient and infusion characteristics for each study is
presented in Supplementary Table S2.

3 Patient-reported outcomes

A variety of PRO instruments have been used to compare
treatments. The 36-item Short Form Health Survey (SF-36) is a
multiscale survey which assesses HRQoL (61). The Treatment
Satisfaction Questionnaire for Medication (TSQM-9) and Life
Quality Index (LQI), assessed on 5 or 7 point Likert scales, were
scored by domain and transformed into an overall score ranging
0-100, for which a higher score indicates higher treatment
satisfaction (62, 63). SF-36 was used in four studies (52, 56-58);
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TSQM-9 was used in two studies (52, 55); LQI and a 13-item
treatment preference questionnaire (TPQ) were used in the
CANCUN study (patients were asked to rate their treatment
experience on a 5-point scale ranging from “I like it very much”
to “I dislike it very much”) (55). The other studies either used
study-specific questionnaires (9, 51, 59, 60) or did not report the
instruments used (53, 54). Variation in the types of PRO data
available limited the comparisons between studies, but some
trends in HRQoL and patient satisfaction and preference could
be noted.

3.1 Health-related quality of life

HRQoL was assessed using SF-36 (four studies) or other
measures (five studies), including study-specific questionnaires
(Figure 1). Of those using SF-36, one study reported significant
improvements in HRQoL in the SCIG cohort compared with the
no-SCIG cohort across the domains of general health, physical
function, limitations in usual role activities due to physical/
emotional problems, vitality, social function, and mental health
(p < 0.05); the SF-36 score for the incidence of pain was numerically
lower in the SCIG cohort than in the no-SCIG cohort, but the
difference was not statistically significant (58). Two studies reported
no significant change in SF-36 score during the 52 weeks in which
patients received Ig20Gly (56) or 24 weeks of IgPro20 (57)
(Supplementary Table S2); the authors of both studies noted that
SCIG had been used prophylactically and that the patients generally
had high HRQoL at baseline, which may have accounted for these
results (56, 57). One study noted that HRQoL scores in PID and SID
were similar (52).

Of the studies using other measures to assess quality of life, five
were in patients switching to SCIG from IVIG. In one study,
patients with SID reported that there were no improvements in
health and HRQoL between IVIG and SCIG treatments (assessed
via questions on patient-perceived side effects, treatment
satisfaction, and impact of IgRT on social life, family life, work,
and study, and overall quality of life) (59). By contrast in another
study, SCIG was associated with an improvement in HRQoL in 33
patients who switched from IVIG to SCIG (SCIG 16% and SCIG
20% [IgPro20]): 33.3% felt that their health relating to infectious
events was “much” or “somewhat better” with SCIG; 54.5% felt that
it was “about the same”; 75.8% felt that their health relating to
adverse events was “much” or “somewhat better”; and 15.2% felt it
was “about the same” (9). The study also found an increase in the
proportion of patients who felt that adverse events after IgRT did
not interfere with their work life, from 54.4% during IVIG
treatment to 69.7% during SCIG treatment, and when considering
all aspects of infections, adverse events, and the possibility of home-
infusion, 78.8% of patients reported the impact of SCIG on their
health to be “much” or “somewhat better” than IVIG (9).
Windegger et al. (2021) evaluated various outcomes including
patient perception of SCIG treatment in patients with SID using a
study-specific questionnaire; although fluctuations were reported
over the observation period, quality of life (QoL) improved in 75%
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FIGURE 1

Studies including patient reported outcomes in patients with SID receiving conventional SCIG treatment. *TPQ used in this study was not a validated
measure. Bubble size is indicative of the number of patients with SID who received SCIG. PRO data may not be available for all patients with SID
who received SCIG in the study. Labels within the bubbles indicate the study and reference; see Supplementary Table S1 for further information on
PROs in individual studies. LQI, Life Quality Index; NR, not reported; SCIG, subcutaneous immunoglobulin; SF-36; 36-item Short Form Health
Survey; TPQ, treatment preference questionnaire; TSQM-9, Treatment Satisfaction Questionnaire for Medication.

of patients in the first year after switching from IVIG to SCIG,
coincident with an overall reduction in severe infections (60).
Grywalska and Rolinski reported that SCIG 16.5% treatment
resulted in significant improvements in QoL after a switch from
IVIG treatment, but did not describe the measure used (53). In
Innocenti et al., in which the HRQoL assessment was not described
or directly compared between SCIG and IVIG, all patients reported
“a benefit on QoL” during treatment with SCIG, owing to the
flexibility of self-administration at home and the generally shorter
time needed to perform an infusion versus IVIG (54). In the
Ontario Immunoglobulin Treatment (ONIT) case registry study,
27 patients switched from IVIG to SCIG (SCIG 20% [IgGly20 or
IgPro20] or SCIG 16.5%) and responded to the questionnaire:
62.9% reported their overall health status to be better after
switching to SCIG and 33.3% reported overall health status to be
the same (51).

Frontiers in Immunology

3.2 Treatment satisfaction

Two studies reported that treatment satisfaction measured by
TSQM-9 was comparable between patients with PID and patients with
SID receiving SCIG (IgGly20 in the CANCUN study; SCIG 16%, SCIG
16.5%, SCIG 20%, and hyaluronidase-facilitated SCIG 10% in Cinetto
et al.) (52, 55). In the CANCUN study, TSQM-9 scores indicated
generally high satisfaction of patients with SID after 12 months of
SCIG; the mean (standard deviation; SD) score was highest for the
domains of effectiveness and global satisfaction — 79.8 (14.5) and 79.5
(16.3), respectively — and was 74.4 (14.9) for convenience (55). The
mean TSQM-9 scores were not reported in the other study (52).

The mean (SD) LQI scores in the CANCUN study were also
indicative of a high level of satisfaction with Ig20Gly: 95.3 (8.0) for
therapy setting, 93.3 (7.7) for treatment interferences, 92.1 (12.0) for
treatment costs, and 87.4 (9.6) for therapy-related problems (55).
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3.3 Patient preference

In the CANCUN study, all patients with SID who completed the
TPQ expressed an interest in continuing treatment with IgGly20
(55). Individual aspects of IgGly20 treatment which were most
highly rated (either “I like it very much” or “I like it”) were
convenience in general (96.2%), the option of self-administration
(94.3%), the option to adjust own treatment schedule (94.3%), and
ease of administration (73.6%). In contrast, the lowest rated aspect
in relation to IgGly20 administration (“I dislike it”) was the number
of punctures per month (9.4%); no patients reported “I dislike it
very much” for any aspect in the TPQ (55). Overall, 73.6% (n = 39)
of the respondents received treatment at home (55).

4 Efficacy and safety

Efficacy and safety are important attributes to consider when
selecting treatment options. Efficacy of SCIG treatment has been
assessed by monitoring IgG levels and infection-related outcomes
(Supplementary Table S2). All studies reported favorable outcomes
relating to IgG levels with SCIG: improvements in IgG levels from
baseline while receiving SCIG (51, 54, 56, 57); higher IgG trough levels
in a SCIG cohort compared with a no-SCIG control cohort (58);
similar IgG levels between SID and PID cohorts (52, 55); or higher
IgG levels with SCIG than with IVIG (SCIG and IVIG dosages/IgG
levels are presented in Supplementary Table S3) (9, 53, 59, 60). There
was a range of findings for infection-related outcomes. Six studies
reported a reduction in infection rate for patients on SCIG compared
with the period before SCIG, or compared with IVIG or a no-SCIG
control group (9, 51, 53, 56-58). Four studies reported that both
IVIG and SCIG were effective in reducing the incidence of infections
(9, 56-58). In one study, after initiating SCIG, the proportion of
patients in which no infection was reported increased throughout the
study (12% in year 1 to 43% in year 3) and the mean (SD) infection
rate per patient declined from 2.06 (1.52) in year 1 to 1.65 (2.23) in
year 3 (60). Another study reported that no patients experienced
infectious events while on SCIG therapy (54). One study reported that
the annual rate of infections (2.15 vs 1.62, respectively), along with
mean serum IgG trough levels, were higher in patients receiving SCIG
than when receiving IVIG (59). Two studies reported a reduction in
antibiotic use with SCIG compared with IVIG/no IgRT, or vs a
control arm (9, 58), and two studies reported a decreased reliance on
antibiotics during SCIG compared with pre-SCIG (56, 57).

Safety during SCIG treatment has been mostly assessed via AE
monitoring (Supplementary Table S2). Overall, most AEs reported
were local and mild, and four studies reported no systemic AEs
during SCIG treatment (9, 56, 57, 60). When reported, SCIG
treatment was generally well tolerated (9, 54, 56). Studies in
which SCIG was compared with IVIG reported a more favorable
safety profile for SCIG than for IVIG (9, 59); in one study, patients
who received SCIG had no systemic or clinically relevant AEs and
experienced fewer AEs than those who received IVIG (9).
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5 Discussion

The primary focus of this literature review was patient-reported
outcomes with conventional SCIG use in patients with SID in a real-
world setting. Many studies that report PROs with IgRT do not
separate data for patients with PIDs from those with SID (or the
underlying condition), or separate data for SCIG from IVIG;
consequently, the number of studies specific to our objective was
limited and included congress abstracts. The studies reviewed were
often small in size, and few reported PROs as a primary objective;
accordingly, the studies were typically not designed for the purpose
of exploring PROs. However, many findings of this review in SID
are consistent with the larger body of evidence in PIDs.

Conventional SCIG used in real-word settings was delivered
using 20%, 16%, and 16.5% solutions and hyaluronidase-facilitated
10% solution (9, 51, 52, 60, 64-66) and was most often given weekly
with doses about 0.1 g/kg/week. When SCIG was compared with
IVIG, the equivalent monthly doses were similar (51, 59, 60). Five
studies reported that patients received instruction and then
administered SCIG independently (9, 54, 56, 57, 60). These
findings align with other studies in patients with PID, which have
demonstrated that better SCIG training and efficient infusions
correlate to more favorable PRO scores (64). Improved PRO
scores were noted after switching from IVIG to SCIG (9, 51, 60),
as has been reported for patients with PIDs (66). Although further
studies specific to patients with SID are warranted, these findings
help to bridge the gap in evidence between patients with PIDs and
those with SID.

In the CANCUN study, 9.4% of participants reported that they
disliked the number of punctures per month with SCIG (55). This
may be partially addressed by hyaluronidase-facilitated SCIG 10%,
in which co-administered hyaluronidase temporarily increases the
permeability of subcutaneous tissue to facilitate the dispersion and
absorption of immunoglobulin, allowing larger volumes, and
therefore requiring less frequent infusions, than conventional
SCIG (67, 68). The PRO data also demonstrate the positive
attributes of SCIG for patients with SID, including ease of use
and administration, convenience, time-effectiveness, and improved
HRQoL compared with IVIG treatment, and align with findings for
patients with PIDs for whom these characteristics are associated
with higher treatment satisfaction (9, 51, 54, 55, 58, 60, 64, 65). For
patients with PIDs, infection rate is lower for IgRT administration
at home than in a hospital setting (69). Factors such as ease of use,
home-based treatment, and no need for venous access may be
particularly relevant for patients with SID who require IgRT.

When the condition underlying SID was recorded, every study
reported hematological malignancies, with CLL often being the
most common. The mean age of patients with SID ranged from 63-
71 years (58, 59) and in the two studies that compared ages for SID
with PID, patients with SID were older (mean age 69 vs 48 years and
median age 69 vs 57 years) (52, 55). Home-based IgRT may be
beneficial to an older patient population, and particularly those
requiring cancer treatment. As well as the potential benefits to
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infection-related outcomes with SCIG use there are benefits to
HRQoL: patients showed a strong appreciation for the ease of
administration, autonomy of self-administration at home, and the
ability to be able to adjust treatment to their own schedule (55).

Although efficacy and safety outcomes were not the focus of this
review, they have the potential to influence patient experience/
patient-centric outcomes and were reported in most of the studies
included in this review. Many studies reported an improvement in
IgG levels for patients with SID receiving SCIG (compared with
baseline, IVIG, or a no-SCIG control), with the levels remaining
above 5 g/L. The safety data reported were consistent with the
existing evidence in PID that SCIG is generally well tolerated with a
favorable safety profile (70, 71). Studies which compared safety
outcomes in both SCIG and IVIG reported that although some
patients receiving SCIG therapy experienced infusion-site reactions,
SCIG was associated with a lower frequency of systemic adverse
events (9, 59).

The PRO data reviewed here could be considered when
approaching shared decision-making discussions with patients
with SID. The advantages and disadvantages of each treatment
modality (IVIG or SCIG), as well as attributes such as frequency,
duration, and location of treatment, the number of needlesticks
required, and patient preference should be discussed with patients
with immunodeficiency (13, 47). Whilst IVIG may be a practical
option if patients are already attending an outpatient infusion
center for cancer treatment, the advantages of SCIG include
convenience, autonomy, home-based treatment, and ease of
administration (55). The use of supervised training sessions,
which include in-person demonstrations and support from
specialist teams, can be valuable in building patients’ confidence
before self-administering SCIG at home.

In conclusion, patients reported improved HRQoL and ease of
use during SCIG treatment, compared with no IgRT or IVIG.
Together with existing efficacy and safety data, SCIG treatment
offers benefits to patients with SID and should be considered during
shared decision-making discussions with this population.

Author contributions

JC: Conceptualization, Writing - original draft, Writing -
review & editing. I-KN: Conceptualization, Writing — review &
editing. AG: Conceptualization, Writing - review & editing.
MK: Conceptualization, Writing - review & editing. SSM:
Conceptualization, Writing - review & editing, Writing -
original draft.

Funding

The author(s) declare that financial support was received for the
publication of this article. Medical writing support for this review
was funded by Takeda Pharmaceuticals International AG.

Frontiers in Immunology

10.3389/fimmu.2025.1528414

Acknowledgments

Under the direction of the authors, medical writing support was
provided by Harriet Smith, MBBCh, BSc, of Oxford PharmaGenesis
Ltd, Oxford, UK and funded by Takeda Pharmaceuticals
International AG. Data included in Figure 1 were presented at
American College of Allergy, Asthma & Immunology’s Annual
Scientific Meeting 2024.

Conflict of interest

JC has received consulting fees not related to this study from
CSL Behring, Grifols, Octapharma, and Takeda; received speaker
fees from AstraZeneca, Avir Pharma, EMD Serano, GSK, Pfizer,
and Takeda; and received educational funding from CSL Behring
and Takeda. I-KN has received research funding from Novartis,
Octapharma, Sangamo, and Takeda; received speaker fees from
AstraZeneca; and received travel funds from Janssen. AG was an
employee of Takeda Pharmaceuticals International AG at the time
of the study and is a Takeda shareholder. MK is an employee of
Takeda Development Center Americas, Inc. and is a Takeda
shareholder. SSM has received a research grant from Takeda; and
is on speaker’s bureaux for AstraZeneca, CSL Behring, Genentech,
and Regeneron/Sanofi.

The authors JC and I-KN declare that they were editorial board
members of Frontiers, at the time of submission. This had no
impact on the peer review process and the final decision.

Generative Al statement

The author(s) declare that no Generative AI was used in the
creation of this manuscript.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fimmu.2025.1528414/
full#supplementary-material

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fimmu.2025.1528414/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fimmu.2025.1528414/full#supplementary-material
https://doi.org/10.3389/fimmu.2025.1528414
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

Cowan et al.

References

1. Patel SY, Carbone J, Jolles S. The expanding field of secondary antibody
deficiency: causes, diagnosis, and management. Front Immunol. (2019) 10:33.
doi: 10.3389/fimmu.2019.00033

2. Jolles S, Chapel H, Litzman J. When to initiate immunoglobulin replacement
therapy (IGRT) in antibody deficiency: a practical approach. Clin Exp Immunol. (2017)
188:333-41. doi: 10.1111/cei.12915

3. NalIK, Buckland M, Agostini C, Edgar JDM, Friman V, Michallet M, et al. Current
clinical practice and challenges in the management of secondary immunodeficiency in
hematological Malignancies. Eur J Haematol. (2019) 102:447-56. doi: 10.1111/
ejh.13223

4. Richter J, Davids MS, Anderson-Smits C, Kamieniak M, Ren K, Hull M, et al.
Burden of infection in patients with and without secondary immunodeficiency disease
following diagnosis of a mature B cell Malignancy. Clin Lymphoma Myeloma Leuk.
(2024) 24:553-63. doi: 10.1016/j.clm1.2024.04.002

5. Jolles S, Giralt S, Kerre T, Lazarus HM, Mustafa SS, Papanicolaou GA, et al.
Secondary antibody deficiency in chronic lymphocytic leukemia and non-Hodgkin
lymphoma: Recommendations from an international expert panel. Blood Rev. (2023)
58:101020. doi: 10.1016/j.blre.2022.101020

6. Jolles S, Giralt S, Kerre T, Lazarus HM, Mustafa SS, Ria R, et al. Agents
contributing to secondary immunodeficiency development in patients with multiple
myeloma, chronic lymphocytic leukemia and non-Hodgkin lymphoma: A systematic
literature review. Front Oncol. (2023) 13:1098326. doi: 10.3389/fonc.2023.1098326

7. Thandra KC, Barsouk A, Saginala K, Padala SA, Barsouk A, Rawla P.
Epidemiology of non-Hodgkin’s lymphoma. Med Sci (Basel). (2021) 9:5.
doi: 10.3390/medsci9010005

8. Allegra A, Tonacci A, Musolino C, Pioggia G, Gangemi S. Secondary
immunodeficiency in hematological Malignancies: focus on multiple myeloma and
chronic lymphocytic leukemia. Front Immunol. (2021) 12:738915. doi: 10.3389/
fimmu.2021.738915

9. Compagno N, Cinetto F, Semenzato G, Agostini C. Subcutaneous
immunoglobulin in lymphoproliferative disorders and rituximab-related secondary
hypogammaglobulinemia: a single-center experience in 61 patients. Haematologica.
(2014) 99:1101-6. doi: 10.3324/haematol.2013.101261

10. Christopeit M, Schmidt-Hieber M, Sprute R, Buchheidt D, Hentrich M,
Karthaus M, et al. Prophylaxis, diagnosis and therapy of infections in patients
undergoing high-dose chemotherapy and autologous haematopoietic stem cell
transplantation. 2020 update of the recommendations of the Infectious Diseases
Working Party (AGIHO) of the German Society of Hematology and Medical
Oncology (DGHO). Ann Hematol. (2021) 100:321-36. doi: 10.1007/s00277-020-
04297-8

11. Huoi C, Vanhems P, Nicolle MC, Michallet M, Benet T. Incidence of hospital-
acquired pneumonia, bacteraemia and urinary tract infections in patients with
haematological Malignancies, 2004-2010: a surveillance-based study. PLoS One.
(2013) 8:¢58121. doi: 10.1371/journal.pone.0058121

12. Mohan M, Chakraborty R, Bal S, Nellore A, Baljevic M, D’Souza A, et al.
Recommendations on prevention of infections during chimeric antigen receptor T-cell
and bispecific antibody therapy in multiple myeloma. Br ] Haematol. (2023) 203:736-
46. doi: 10.1111/bjh.18909

13. Giralt S, Jolles S, Kerre T, Lazarus HM, Mustafa SS, Papanicolaou GA, et al.
Recommendations for management of secondary antibody deficiency in multiple
myeloma. Clin Lymphoma Myeloma Leuk. (2023) 23:719-32. doi: 10.1016/j.clm1.2023.05.008

14. Otani IM, Lehman HK, Jongco AM, Tsao LR, Azar AE, Tarrant TK, et al.
Practical guidance for the diagnosis and management of secondary
hypogammaglobulinemia: A Work Group Report of the AAAAI Primary
Immunodeficiency and Altered Immune Response Committees. J Allergy Clin
Immunol. (2022) 149:1525-60. doi: 10.1016/j.jaci.2022.01.025

15. Raje N, Anderson K, Einsele H, Efebera Y, Gay F, Hammond SP, et al.
Monitoring, prophylaxis, and treatment of infections in patients with MM receiving
bispecific antibody therapy: consensus recommendations from an expert panel. Blood
Cancer J. (2023) 13:116. doi: 10.1038/s41408-023-00879-7

16. Rodriguez-Otero P, Usmani S, Cohen AD, van de Donk N, Leleu X, Gallego-
Pérez-Larraya J, et al. International Myeloma Working Group immunotherapy
committee consensus guidelines and recommendations for optimal use of T-cell-
engaging bispecific antibodies in multiple myeloma. Lancet Oncol. (2024) 25:€205-¢16.
doi: 10.1016/s1470-2045(24)00043-3

17. Ludwig H, Terpos E, van de Donk N, Mateos M-V, Moreau P, Dimopoulos M-A,
et al. Prevention and management of adverse events during treatment with bispecific
antibodies and CAR T cells in multiple myeloma: a consensus report of the European
Myeloma Network. Lancet Oncol. (2023) 24:€255-e69. doi: 10.1016/S1470-2045(23)00159-6

18. Chapel HM, Lee M, Hargreaves R, Pamphilon DH, Prentice AG. Randomised
trial of intravenous immunoglobulin as prophylaxis against infection in plateau-phase
multiple myeloma. The UK Group for Immunoglobulin Replacement Therapy in
Multiple Myeloma. Lancet. (1994) 343:1059-63. doi: 10.1016/s0140-6736(94)90180-5

19. Benbrahim O, Viallard JF, Choquet S, Royer B, Bauduer F, Decaux O, et al. The
use of octagam and gammanorm in immunodeficiency associated with hematological

Frontiers in Immunology

10.3389/fimmu.2025.1528414

Malignancies: a prospective study from 21 French hematology departments.
Hematology. (2019) 24:173-82. doi: 10.1080/10245332.2018.1538001

20. Cinetto F, Neri R, Vianello F, Visentin A, Barila G, Gianese S, et al. Subcutaneous
immunoglobulins replacement therapy in secondary antibody deficiencies: Real life
evidence as compared to primary antibody deficiencies. PLoS One. (2021) 16:€0247717.
doi: 10.1371/journal.pone.0247717

21. Cooperative Group for the Study of Immunoglobulin in Chronic Lymphocytic L,
Gale RP, Chapel HM, Bunch C, Rai KR, Foon K, et al. Intravenous immunoglobulin for
the prevention of infection in chronic lymphocytic leukemia. A randomized, controlled
clinical trial. N Engl ] Med. (1988) 319:902-7. doi: 10.1056/NEJM198810063191403

22. Wasserman RL. Personalized therapy: immunoglobulin replacement for
antibody deficiency. Immunol Allergy Clin North Am. (2019) 39:95-111.
doi: 10.1016/j.iac.2018.08.001

23. Kobayashi RH, Litzman J, Rizvi S, Kreuwel H, Hoeller S, Gupta S. Overview of
subcutaneous immunoglobulin 16.5% in primary and secondary immunodeficiency
diseases. Immunotherapy. (2022) 14:259-70. doi: 10.2217/imt-2021-0313

24. Jolles S, Orange JS, Gardulf A, Stein MR, Shapiro R, Borte M, et al. Current
treatment options with immunoglobulin G for the individualization of care in patients
with primary immunodeficiency disease. Clin Exp Immunol. (2015) 179:146-60.
doi: 10.1111/cei.12485

25. Blau IW, Conlon N, Petermann R, Nikolov N, Plesner T. Facilitated
subcutaneous immunoglobulin administration (fSCIg): a new treatment option for
patients with secondary immune deficiencies. Expert Rev Clin Immunol. (2016) 12:705—
11. doi: 10.1080/1744666X.2016.1183482

26. Cutaquig. Product monograph(2023). Available online at: https://pdf.hres.ca/
dpd_pm/00073992.PDF (Accessed March 17, 2025).

27. Cutaquig. Summary of product characteristics(2025). Available online at: https://
www.medicines.org.uk/emc/product/12686/smpcgref (Accessed March 17, 2025).

28. CUVITRU. Product information(2022). Available online at: https://www.ebs.tga.
gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent=&id=CP-2022-PI-01104-1&d=
20250317172310101 (Accessed March 17, 2025).

29. CUVITRU. Product monograph(2021). Available online at: https://pdf.hres.ca/
dpd_pm/00063728.PDF (Accessed March 17, 2025).

30. Cuvitru 200mg/ml solution for subcutaneous injection summary of product
characteristics(2024). Available online at: https://www.medicines.org.uk/emc/product/
9191/smpc/print (Accessed March 17, 2025).

31. Approval of CUVITRU subcutaneous immunoglobulin in Japan for patients
with agammaglobulinemia or hypogammaglobulinemia(2023). Available online at:
https://www.takeda.com/newsroom/newsreleases/2023/Takeda- Announces-Approval-
of-CUVITRU-Subcutaneous-Immunoglobulin-in-Japan-for-Patients-with-
Agammaglobulinemia-or-Hypogammaglobulinemia/ (Accessed March 17, 2025).

32. EVOGAM. Product summary(2024). Available online at: https://www.ebs.tga.
gov.au/servlet/xmlmillr62dbid=ebs/PublicHTML/pdfStore.nsf&docid=173315&agid=
%28PrintDetailsPublic%29&actionid=1 (Accessed March 17, 2025).

33. Evogam. New Zealand data sheet(2021). Available online at: https://labeling.
cslbehring.com/DS/AU/EVOGAM/EN/EVOGAM-NZ-Data-Sheet.pdf (Accessed
March 17, 2025).

34. GAMMANORM. Patient information leaflet(2023). Available online at: https://www.
medicines.org.uk/emc/product/5658/pil#gref (Accessed March 17, 2025).

35. HIZENTRA. Product summary (Australia)(2025). Available online at: https://
www.ebs.tga.gov.au/servlet/xmlmillr6?dbid=ebs/PublicHTML/pdfStore.nsf&docid=
328606&agid=%28PrintDetailsPublic%29&actionid=1 (Accessed March 17, 2025).

36. Hizentra. New Zealand datasheet(2020). Available online at: https://www.
medsafe.govt.nz/profs/datasheet/h/hizentrainj.pdf (Accessed March 17, 2025).

37. Hizentra. Product monograph(2023). Available online at: https://pdfhres.ca/
dpd_pm/00069570.PDF (Accessed March 17, 2025).

38. Hizentra. Summary of product characteristics(2024). Available online at: https://
www.ema.europa.eu/en/documents/product-information/hizentra-epar-product-
information_en.pdf (Accessed March 17, 2025).

39. Approval to license hizentra® in Japan for the treatment of primary
immunodeficiency and secondary immunodeficiency(2013). Available online at:
https://newsroom.csl.com/2013-09-27-CSL-Behring-Gains- Approval-to-License-
Hizentra-R-in-Japan-for-the-Treatment-of-Primary-Immunodeficiency-and-
Secondary-Immunodeficiency (Accessed March 17, 2025).

40. Subgam. UK summary of product characteristics(2021). Available online at:
https://www.medicines.org.uk/emc/product/11462/smpc (Accessed March 17, 2025).

41. Xembify. Australian product information(2022). Available online at: https://
www.gatewayhcpportal.com.au/documents/3523457/3528032/Xembify+Product
+Information.pdf/9d37a8f4-e443-920b-4d07-6ce78962f4582t=1686299729483
(Accessed March 17, 2025).

42. Xembify. UK summary of product characteristics(2025). Available online at:
https://www.medicines.org.uk/emc/product/15777/smpc#gref (Accessed March 17,
2025).

frontiersin.org


https://doi.org/10.3389/fimmu.2019.00033
https://doi.org/10.1111/cei.12915
https://doi.org/10.1111/ejh.13223
https://doi.org/10.1111/ejh.13223
https://doi.org/10.1016/j.clml.2024.04.002
https://doi.org/10.1016/j.blre.2022.101020
https://doi.org/10.3389/fonc.2023.1098326
https://doi.org/10.3390/medsci9010005
https://doi.org/10.3389/fimmu.2021.738915
https://doi.org/10.3389/fimmu.2021.738915
https://doi.org/10.3324/haematol.2013.101261
https://doi.org/10.1007/s00277-020-04297-8
https://doi.org/10.1007/s00277-020-04297-8
https://doi.org/10.1371/journal.pone.0058121
https://doi.org/10.1111/bjh.18909
https://doi.org/10.1016/j.clml.2023.05.008
https://doi.org/10.1016/j.jaci.2022.01.025
https://doi.org/10.1038/s41408-023-00879-7
https://doi.org/10.1016/s1470-2045(24)00043-3
https://doi.org/10.1016/S1470-2045(23)00159-6
https://doi.org/10.1016/s0140-6736(94)90180-5
https://doi.org/10.1080/10245332.2018.1538001
https://doi.org/10.1371/journal.pone.0247717
https://doi.org/10.1056/NEJM198810063191403
https://doi.org/10.1016/j.iac.2018.08.001
https://doi.org/10.2217/imt-2021-0313
https://doi.org/10.1111/cei.12485
https://doi.org/10.1080/1744666X.2016.1183482
https://pdf.hres.ca/dpd_pm/00073992.PDF
https://pdf.hres.ca/dpd_pm/00073992.PDF
https://www.medicines.org.uk/emc/product/12686/smpcgref
https://www.medicines.org.uk/emc/product/12686/smpcgref
https://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent=&id=CP-2022-PI-01104-1&amp;d=20250317172310101
https://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent=&id=CP-2022-PI-01104-1&amp;d=20250317172310101
https://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent=&id=CP-2022-PI-01104-1&amp;d=20250317172310101
https://pdf.hres.ca/dpd_pm/00063728.PDF
https://pdf.hres.ca/dpd_pm/00063728.PDF
https://www.medicines.org.uk/emc/product/9191/smpc/print
https://www.medicines.org.uk/emc/product/9191/smpc/print
https://www.takeda.com/newsroom/newsreleases/2023/Takeda-Announces-Approval-of-CUVITRU-Subcutaneous-Immunoglobulin-in-Japan-for-Patients-with-Agammaglobulinemia-or-Hypogammaglobulinemia/
https://www.takeda.com/newsroom/newsreleases/2023/Takeda-Announces-Approval-of-CUVITRU-Subcutaneous-Immunoglobulin-in-Japan-for-Patients-with-Agammaglobulinemia-or-Hypogammaglobulinemia/
https://www.takeda.com/newsroom/newsreleases/2023/Takeda-Announces-Approval-of-CUVITRU-Subcutaneous-Immunoglobulin-in-Japan-for-Patients-with-Agammaglobulinemia-or-Hypogammaglobulinemia/
https://www.ebs.tga.gov.au/servlet/xmlmillr6?dbid=ebs/PublicHTML/pdfStore.nsf&docid=173315&amp;agid=%28PrintDetailsPublic%29&amp;actionid=1
https://www.ebs.tga.gov.au/servlet/xmlmillr6?dbid=ebs/PublicHTML/pdfStore.nsf&docid=173315&amp;agid=%28PrintDetailsPublic%29&amp;actionid=1
https://www.ebs.tga.gov.au/servlet/xmlmillr6?dbid=ebs/PublicHTML/pdfStore.nsf&docid=173315&amp;agid=%28PrintDetailsPublic%29&amp;actionid=1
https://labeling.cslbehring.com/DS/AU/EVOGAM/EN/EVOGAM-NZ-Data-Sheet.pdf
https://labeling.cslbehring.com/DS/AU/EVOGAM/EN/EVOGAM-NZ-Data-Sheet.pdf
https://www.medicines.org.uk/emc/product/5658/pil#gref
https://www.medicines.org.uk/emc/product/5658/pil#gref
https://www.ebs.tga.gov.au/servlet/xmlmillr6?dbid=ebs/PublicHTML/pdfStore.nsf&docid=328606&amp;agid=%28PrintDetailsPublic%29&amp;actionid=1
https://www.ebs.tga.gov.au/servlet/xmlmillr6?dbid=ebs/PublicHTML/pdfStore.nsf&docid=328606&amp;agid=%28PrintDetailsPublic%29&amp;actionid=1
https://www.ebs.tga.gov.au/servlet/xmlmillr6?dbid=ebs/PublicHTML/pdfStore.nsf&docid=328606&amp;agid=%28PrintDetailsPublic%29&amp;actionid=1
https://www.medsafe.govt.nz/profs/datasheet/h/hizentrainj.pdf
https://www.medsafe.govt.nz/profs/datasheet/h/hizentrainj.pdf
https://pdf.hres.ca/dpd_pm/00069570.PDF
https://pdf.hres.ca/dpd_pm/00069570.PDF
https://www.ema.europa.eu/en/documents/product-information/hizentra-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/hizentra-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/hizentra-epar-product-information_en.pdf
https://newsroom.csl.com/2013-09-27-CSL-Behring-Gains-Approval-to-License-Hizentra-R-in-Japan-for-the-Treatment-of-Primary-Immunodeficiency-and-Secondary-Immunodeficiency
https://newsroom.csl.com/2013-09-27-CSL-Behring-Gains-Approval-to-License-Hizentra-R-in-Japan-for-the-Treatment-of-Primary-Immunodeficiency-and-Secondary-Immunodeficiency
https://newsroom.csl.com/2013-09-27-CSL-Behring-Gains-Approval-to-License-Hizentra-R-in-Japan-for-the-Treatment-of-Primary-Immunodeficiency-and-Secondary-Immunodeficiency
https://www.medicines.org.uk/emc/product/11462/smpc
https://www.gatewayhcpportal.com.au/documents/3523457/3528032/Xembify+Product+Information.pdf/9d37a8f4-e443-920b-4d07-6ce78962f458?t=1686299729483
https://www.gatewayhcpportal.com.au/documents/3523457/3528032/Xembify+Product+Information.pdf/9d37a8f4-e443-920b-4d07-6ce78962f458?t=1686299729483
https://www.gatewayhcpportal.com.au/documents/3523457/3528032/Xembify+Product+Information.pdf/9d37a8f4-e443-920b-4d07-6ce78962f458?t=1686299729483
https://www.medicines.org.uk/emc/product/15777/smpc#gref
https://doi.org/10.3389/fimmu.2025.1528414
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

Cowan et al.

43. Takeda announces approval of CUVITRU subcutaneous immunoglobulin in Japan
for patients with agammaglobulinemia for hypogammaglobulinemia(2023). Available
online at: https://www.takeda.com/newsroom/newsreleases/2023/Takeda- Announces-
Approval-of-CUVITRU-Subcutaneous-Immunoglobulin-in-Japan-for-Patients-with-
Agammaglobulinemia-or-Hypogammaglobulinemia/ (Accessed June 17, 2024).

44. National Institute for Health and Care Excellence: Shared decision making guideline.
Available online at: https://www.nice.org.uk/guidance/ng197 (Accessed July 24, 2024).

45. Lamb CC, Wang Y, Lyytinen K. Shared decision making: Does a physician’s
decision-making style affect patient participation in treatment choices for primary
immunodeficiency? J Eval Clin Pract. (2019) 25:1102-10. doi: 10.1111/jep.13162

46. Bukstein DA, Guerra DG Jr., Huwe T, Davis RA. A review of shared decision-
making: A call to arms for health care professionals. Ann Allergy Asthma Immunol.
(2020) 125:273-9. doi: 10.1016/j.anai.2020.06.030

47. Tzivelekis S, Orange J, Poulos C, Meckley LM, Peay H, Sutphin J, et al.
Development of a novel shared decision making aid for primary immunodeficiency
diseases. Immunotherapy. (2023) 15:647-56. doi: 10.2217/imt-2022-0193

48. Gardulf A. Immunoglobulin treatment for primary antibody deficiencies:
advantages of the subcutaneous route. BioDrugs. (2007) 21:105-16. doi: 10.2165/
00063030-200721020-00005

49. Gardulf A, Nicolay U, Math D, Asensio O, Bernatowska E, Bock A, et al.
Children and adults with primary antibody deficiencies gain quality of life
by subcutaneous IgG self-infusions at home. J Allergy Clin Immunol. (2004)
114:936-42. doi: 10.1016/j.jaci.2004.06.053

50. Haddad E, Barnes D, Kafal A. Home therapy with subcutaneous
immunoglobulins for patients with primary immunodeficiency diseases. Transfus
Apher Sci. (2012) 46:315-21. doi: 10.1016/j.transci.2012.03.022

51. Abadeh A, Shehadeh S, Betschel S, Waserman S, Cameron DW, Cowan J.
Clinical outcomes of immunoglobulin treatment for patients with secondary antibody
deficiency: Data from the Ontario immunoglobulin treatment case registry. PLoS One.
(2023) 18:€0294408. doi: 10.1371/journal.pone.0294408

52. Cinetto F, Scarpa R, Neri R, Rizzo F, Compagno N, Agostini C. Subcutaneous Ig
replacement therapy in primary and secondary hypogammaglobulinemia: A retrospective
single centre study of 203 patients. Allergy: European Journal of Allergy and Clinical
Immunology Conference: 36th Annual Congress of the European Academy of Allergy and
Clinical Immunology, EAACI. (2017) 72(supplement103):252-3. doi: 10.1111/all.13251

53. Grywalska E, Rolinski J. Subcutaneous gammaglobulin replacement therapy in
chronic lymphocytic leukemia-5 years of experience. Eur ] Immunol Conf. (2016) 46:135.
doi: 10.1002/€ji.201670200

54. Innocenti I, Tomasso A, Benintende G, Autore F, Fresa A, Vuono F, et al.
Subcutaneous immunoglobulins in chronic lymphocytic leukemia with secondary
antibody deficiency. A monocentric experience during Covid-19 pandemics. Hematol
Oncol. (2022) 40:469-74. doi: 10.1002/hon.2966

55. Keith PK, Cowan J, Kanani A, Kim H, Lacuesta G, Lee JK, et al. Transitioning
subcutaneous immunoglobulin 20% therapies in patients with primary and secondary
immunodeficiencies: Canadian real-world study. Allergy Asthma Clin Immunol. (2022)
18:70. doi: 10.1186/s13223-022-00709-8

56. Mustafa SS, Jamshed S, Vadamalai K, Ramsey A. The use of 20% subcutaneous
immunoglobulin replacement therapy in patients with B cell Non-Hodgkin lymphoma
with humoral immune dysfunction after treatment with rituximab. Clin Lymphoma
Myeloma Leuk. (2020) 20:¢590-6. doi: 10.1016/j.cIm1.2020.04.006

57. Mustafa SS, Jamshed S, Vadamalai K, Ramsey A. Subcutaneous immunoglobulin
replacement for treatment of humoral immune dysfunction in patients with
chronic lymphocytic leukemia. PLoS Ore. (2021) 16:¢0258529. doi: 10.1371/journal.pone.0258529

58. Vacca A, Melaccio A, Sportelli A, Solimando AG, Dammacco F, Ria R.
Subcutaneous immunoglobulins in patients with multiple myeloma and secondary

Frontiers in Immunology

08

10.3389/fimmu.2025.1528414

hypogammaglobulinemia: a randomized trial. Clin Immunol. (2018) 191:110-5.
doi: 10.1016/j.clim.2017.11.014

59. Windegger TM, English J, Morwood K, Weston H, Kynn M, Scuffham P, et al.
Clinical and quality of life impacts of IVIG and SCIG therapy differ in patients with
secondary immunodeficiency compared to those with primary immunodeficiency. Vox
Sanguinis Conference: 29th Regional Congress of the ISBT Basel Switzerland, (2019) 114
(Supplement 1):218. doi: 10.1111/vox.12792

60. Windegger TM, English J, Weston H, Morwood K, Kynn M, Scuftham P, et al.
Longitudinal study of intravenous versus subcutaneous immunoglobulin replacement
therapy in hematological Malignancy. Asia Pac J Clin Oncol. (2021) 17:546-54.
doi: 10.1111/ajco.13515

61. Ware JEJr., Sherbourne CD. The MOS 36-item short-form health survey (SE-
36). I. Conceptual framework and item selection. Med Care. (1992) 30:473-83.
doi: 10.1097/00005650-199206000-00002

62. Treatment satisfaction questionnaire for medication (TSQM) . IQVIA. Available
online at: https://www.iqvia.com/solutions/research-and-development/consulting/
patient-centered-endpoints/clinical-outcome-assessments-coa/tsqm (Accessed June
12, 2024).

63. Nicolay U, Haag S, Eichmann F, Herget S, Spruck D, Gardulf A. Measuring
treatment satisfaction in patients with primary immunodeficiency diseases receiving
lifelong immunoglobulin replacement therapy. Qual Life Res. (2005) 14:1683-91.
doi: 10.1007/s11136-005-1746-x

64. Mallick R, Henderson T, Lahue BJ, Kafal A, Bassett P, Scalchunes C.
Subcutaneous immunoglobulin in primary immunodeficiency - impact of training
and infusion characteristics on patient-reported outcomes. BMC Immunol. (2020)
21:47. doi: 10.1186/s12865-020-00371-y

65. Mallick R, Solomon G, Bassett P, Zhang X, Patel P, Lepeshkina O.
Immunoglobulin replacement therapy in patients with immunodeficiencies: impact
of infusion method on patient-reported outcomes. Allergy Asthma Clin Immunol.
(2022) 18:110. doi: 10.1186/s13223-022-00746-3

66. Mallick R, Jolles S, Kanegane H, Agbor-Tarh D, Rojavin M. Treatment
satisfaction with subcutaneous immunoglobulin replacement therapy in patients with
primary immunodeficiency: a pooled analysis of six Hizentra(R) studies. J Clin
Immunol. (2018) 38:886-97. doi: 10.1007/s10875-018-0562-3

67. HyQvia 100 mg/ml solution for subcutaneous injection summary of product
characterisitics. Available online at: https://www.ema.europa.eu/en/documents/
product-information/hyqvia-epar-product-information_en.pdf (Accessed July 8,
2024).

68. Bril V, Hadden RDM, Brannagan TH 3rd, Bar M, Chroni E, Rejdak K, et al.
Hyaluronidase-facilitated subcutaneous immunoglobulin 10% as maintenance therapy
for chronic inflammatory demyelinating polyradiculoneuropathy: The ADVANCE-
CIDP 1 randomized controlled trial. J Peripher Nerv Syst. (2023) 28:436-49.
doi: 10.1111/jns.12573

69. Wasserman RL, Ito D, Xiong Y, Ye X, Bonnet P, Li-McLeod J. Impact of site of
care on infection rates among patients with primary immunodeficiency diseases
receiving intravenous immunoglobulin therapy. J Clin Immunol. (2017) 37:180-6.
doi: 10.1007/s10875-017-0371-0

70. Borte M, Krivan G, Derfalvi B, Marodi L, Harrer T, Jolles S, et al. Efficacy, safety,
tolerability and pharmacokinetics of a novel human immune globulin subcutaneous,
20%: a Phase 2/3 study in Europe in patients with primary immunodeficiencies. Clin
Exp Immunol. (2017) 187:146-59. doi: 10.1111/cei.12866

71. Suez D, Stein M, Gupta S, Hussain I, Melamed I, Paris K, et al. Efficacy, safety,
and pharmacokinetics of a novel human immune globulin subcutaneous, 20% in
patients with primary immunodeficiency diseases in North America. J Clin Immunol.
(2016) 36:700-12. doi: 10.1007/s10875-016-0327-9

frontiersin.org


https://www.takeda.com/newsroom/newsreleases/2023/Takeda-Announces-Approval-of-CUVITRU-Subcutaneous-Immunoglobulin-in-Japan-for-Patients-with-Agammaglobulinemia-or-Hypogammaglobulinemia/
https://www.takeda.com/newsroom/newsreleases/2023/Takeda-Announces-Approval-of-CUVITRU-Subcutaneous-Immunoglobulin-in-Japan-for-Patients-with-Agammaglobulinemia-or-Hypogammaglobulinemia/
https://www.takeda.com/newsroom/newsreleases/2023/Takeda-Announces-Approval-of-CUVITRU-Subcutaneous-Immunoglobulin-in-Japan-for-Patients-with-Agammaglobulinemia-or-Hypogammaglobulinemia/
https://www.nice.org.uk/guidance/ng197
https://doi.org/10.1111/jep.13162
https://doi.org/10.1016/j.anai.2020.06.030
https://doi.org/10.2217/imt-2022-0193
https://doi.org/10.2165/00063030-200721020-00005
https://doi.org/10.2165/00063030-200721020-00005
https://doi.org/10.1016/j.jaci.2004.06.053
https://doi.org/10.1016/j.transci.2012.03.022
https://doi.org/10.1371/journal.pone.0294408
https://doi.org/10.1111/all.13251
https://doi.org/10.1002/eji.201670200
https://doi.org/10.1002/hon.2966
https://doi.org/10.1186/s13223-022-00709-8
https://doi.org/10.1016/j.clml.2020.04.006
https://doi.org/10.1371/journal.pone.0258529
https://doi.org/10.1016/j.clim.2017.11.014
https://doi.org/10.1111/vox.12792
https://doi.org/10.1111/ajco.13515
https://doi.org/10.1097/00005650-199206000-00002
https://www.iqvia.com/solutions/research-and-development/consulting/patient-centered-endpoints/clinical-outcome-assessments-coa/tsqm
https://www.iqvia.com/solutions/research-and-development/consulting/patient-centered-endpoints/clinical-outcome-assessments-coa/tsqm
https://doi.org/10.1007/s11136-005-1746-x
https://doi.org/10.1186/s12865-020-00371-y
https://doi.org/10.1186/s13223-022-00746-3
https://doi.org/10.1007/s10875-018-0562-3
https://www.ema.europa.eu/en/documents/product-information/hyqvia-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/hyqvia-epar-product-information_en.pdf
https://doi.org/10.1111/jns.12573
https://doi.org/10.1007/s10875-017-0371-0
https://doi.org/10.1111/cei.12866
https://doi.org/10.1007/s10875-016-0327-9
https://doi.org/10.3389/fimmu.2025.1528414
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

	Patient-reported outcomes with subcutaneous immunoglobulin in secondary immunodeficiency
	1 Introduction
	2 Characteristics of patients with SID and SCIG infusions
	3 Patient-reported outcomes
	3.1 Health-related quality of life
	3.2 Treatment satisfaction
	3.3 Patient preference

	4 Efficacy and safety
	5 Discussion
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher’s note
	Supplementary material
	References


