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ABSTRACT

Introduction: The CORE study aimed to pro-
vide a detailed understanding of real-world
immune globulin subcutaneous (human) 20%
solution (Ig20Gly) utilization in patients with
primary immunodeficiency diseases (PIDs) in
Germany and Switzerland.

Methods: Patients with PIDs receiving a
stable dose of any subcutaneous immunoglob-
ulin for C 3 months before enrollment were
eligible for this multicenter (n = 5), phase 4,
non-interventional, prospective, longitudinal
cohort study. Besides baseline demographics
and clinical characteristics, Ig20Gly utilization
and safety data, and patient-reported outcomes
(Life Quality Index/Treatment Satisfaction
Questionnaire for Medication) were collected at

The final study data presented in this paper have been
published previously, in part, in poster form [available
from: https://boris.unibe.ch/175541/1/Bitzenhofer_
Real-World.pdf] and presented at the 20th Biennial
Meeting of The European Society for Immunodeficien-
cies (ESID), 12–15 October 2022, Gothenburg, Sweden.
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baseline, 6 and 12 months. Statistical analysis
was descriptive.
Results: Overall, 36 patients provided data at
baseline [69.4% female; mean age: 41.6 years
(7–78 years)]. Totals of 23 and 26 patients
attended 6- and 12-month visits, respectively;
16 attended all three visits. One patient with-
drew consent before 6-month follow-up. Med-
ian maximum infusion rates of Ig20Gly at
baseline, 6 months, and 12 months were 26.7,
24.5, and 40.0 mL/h, respectively (10–60 mL/h).
Infusion and dosing parameters remained con-
sistent across time points: patients used a med-
ian of two infusion sites, primarily the
abdomen, and all patients used an infusion
pump; all but one infused at home and most
self-administered Ig20Gly (80.8–83.3%) at once-
weekly intervals (69.2–73.9%). During follow-
up, 10 adverse events were reported: none were
rated serious, while 2 were considered probably
related to Ig20Gly. Total patient-reported out-
come scores remained high throughout the
study.
Conclusion: The CORE study provides real-
world evidence of the flexibility, feasibility,
safety, and tolerability of Ig20Gly infusions, at
mostly weekly intervals, over 1 year in patients
with PIDs.
Trial Registration: German Clinical Trials
Register, DRKS00014562. Registered April 9,
2018, https://drks.de/search/en/trial/
DRKS00014562

PLAIN LANGUAGE SUMMARY

Primary immunodeficiency diseases are rare
diseases that make patients more likely to
develop infections than the general population.
Many patients with primary immunodeficiency
diseases do not produce enough antibodies,
which are an important part of the immune
system that fight infection. Replacing antibod-
ies is the main way to treat primary immunod-
eficiency diseases and reduce the risk of
infection. Ig20Gly is a type of medication used
to replace antibodies and treat primary
immunodeficiency diseases. Patients receive
Ig20Gly through a needle inserted under the
skin and can learn to do this themselves at
home. Ig20Gly can be delivered more quickly
than other antibody treatments that are less
concentrated. CORE was a study of 36 patients
(children and adults) taking Ig20Gly for primary
immunodeficiency diseases for 1 year in Ger-
many and Switzerland. The aim of the study was
to understand how patients use and experience
Ig20Gly as part of their normal treatment. In
this study, nearly all patients received Ig20Gly
treatment at home, and most patients gave
Ig20Gly to themselves once a week. A few
patients developed serious bacterial infections
while being treated with Ig20Gly, and patients
were generally satisfied with the treatment.
Overall, the CORE study describes how patients
with primary immunodeficiency diseases use
Ig20Gly in their daily lives, and shows that
Ig20Gly treatment can be tailored to suit each
patient’s needs. Information from this study
will help doctors to support patients in making
decisions about their treatment.

P. Jandus
Division of Clinical Immunology and Allergy,
Department of Medicine, University Hospital and
Medical Faculty, Geneva, Switzerland
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Key Summary Points

Patients with primary immunodeficiency
diseases (PIDs), also referred to as inborn
errors of immunity, often require lifelong
immunoglobulin replacement therapy.

Real-world insights into the use of
immune globulin subcutaneous (human)
20% solution (Ig20Gly) are needed to
understand the patient experience, how
the treatment is used, and to supplement
clinical trial data.

The primary objective of the CORE study
was to collect data on real-world patterns
of Ig20Gly administration in a broad
sample of patients with PIDs in Germany
and Switzerland.

Almost all patients received their infusion
at home, enabling independent infusions
and providing a high level of treatment
satisfaction and quality of life to patients
receiving Ig20Gly.

The study results provide real-world
evidence of the flexibility, feasibility,
safety, and tolerability of Ig20Gly
infusions, at mostly weekly intervals, over
1 year in patients with PIDs, and
supplement our understanding of how
patients use this treatment to match their
clinical and daily-life needs.

DIGITAL FEATURES

This article is published with digital features,
including a graphical abstract, to facilitate
understanding of the article. To view digital
features for this article, go to https://doi.org/10.
6084/m9.figshare.23932341.
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INTRODUCTION

Primary immunodeficiency diseases (PIDs), also
referred to as inborn errors of immunity [1], are
a group of diseases that arise from germline
variants and affect the functioning of the
immune system [2]. Diseases involving anti-
body disorders made up more than 57% of PIDs
in a German national registry study
(2012–2017) [3] and 62% of PIDs in a Swiss
national registry study (2008–2014) [4]; these
patients can be treated with immunoglobulin
replacement therapy (IgRT) to reduce their sus-
ceptibility to infection. Patients with PIDs often
require lifelong IgRT, and therefore adminis-
tration setting, infusion parameters, and toler-
ability are important considerations. Compared
with intravenous immunoglobulin (IVIG), sub-
cutaneous immunoglobulin (SCIG) gives
patients the flexibility to self-administer their
IgRT at home [5]. However, as subcutaneous
tissues are unable to absorb the large volumes of
SCIG required, treatment can be burdensome as
patients require frequent infusions of smaller
volumes at multiple sites [5].

Immune globulin subcutaneous (human)
20% solution [Ig20Gly (Cuvitru; Baxalta US, a
member of the Takeda group of companies,
Lexington, MA, USA)], indicated for the treat-
ment of PIDs in adults and children (aged
2 years and older in the USA, and of any age in
the EU) is a concentrated immunoglobulin G
(IgG) formulation that allows for smaller infu-
sion volumes and higher infusion rates com-
pared with less concentrated SCIG products
[6–9]. Ig20Gly offers patients multiple admin-
istration options, so that they can customize
their immunoglobulin treatment to fit their
needs; these include varying the volume per
site, dosing frequency, and infusion rate [6, 7].
Two pivotal phase 2/3 clinical trials in adult and
pediatric immunoglobulin-experienced patients
with PIDs in Europe and North America (US and
Canada) (NCT01412385, NCT01218438)
demonstrated the safety and efficacy of Ig20Gly,
with median maximum infusion rates of up to
60 mL/h/site [8, 9]. Real-world evidence studies
from North America (HelloCuvitru [10], CAN-
CUN [11], REToUCh [12]) also tended to show

similar average infusion times (B 1 h) and
average number of sites per infusion (two) to
the pivotal clinical trials.

To continue building on the real-world evi-
dence base for Ig20Gly use, the primary objec-
tive of the CORE study was to collect data on
real-world patterns of Ig20Gly administration in
patients with PIDs. This study also aimed to
assess patterns of use in patients switching from
other SCIG therapies to Ig20Gly and the fre-
quency of adverse events, patient experience
and satisfaction, use of healthcare resources,
work productivity, and activity impairment
with Ig20Gly.

METHODS

Patients and Study Design

The CORE study was a phase 4, non-interven-
tional, prospective, longitudinal cohort study
(German Clinical Trials Register:
DRKS00014562). It was conducted at five sites
with substantial experience in IgG treatment
(two in Germany and three in Switzerland)
between November 27, 2018 and November 30,
2021.

Patients of any age (including those
aged\1 year) were eligible for the study if they
had received a diagnosis of a primary immun-
odeficiency that involved a defect in antibody
formation and required IgRT. All patients
received a stable dose of any SCIG for at least 3
months prior to enrollment. Patients received
Ig20Gly in line with the product specification at
the time of first documentation and were
expected to continue the therapy in future.
Adult patients were recruited and treated at
Swiss sites, while German sites recruited and
treated both adult and pediatric patients.
Patients aged\18 years were treated by pedi-
atric immunologists. Patients, or their legally
authorized representative, provided informed
written consent and were likely and willing to
be available for follow-up. Patients were ineli-
gible for the study if the dose of SCIG they were
receiving changed in the 3 months prior to
enrollment or if they were participating in
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another clinical study during the observation
period.

In a deviation from the protocol-defined
inclusion criteria, patients who received IVIG
treatment or no SCIG therapy prior to enroll-
ment were included in the overall study popu-
lation (all patients in the study) to improve the
sample size for analysis. Data were also evalu-
ated for the ‘per protocol’ population, which
included only patients who received a SCIG
product other than Ig20Gly prior to enrollment;
patients who received Ig20Gly, IVIG treatment,
or no SCIG therapy prior to enrollment were
excluded from this population.

Assessments

Data were collected at baseline (the first study
visit) and 6 and 12 months after the first visit.
Data for individual patients were extracted from
their medical records by the investigator or
study nurse. Patients documented the details of
their infusions, concomitant medications, and
any infections they experienced. If they con-
sented, patients or their legally authorized rep-
resentative received the Life Quality Index (LQI)
questionnaire and the 9-item Treatment Satis-
faction Questionnaire for Medication (TSQM-9)
to complete at each visit. All data were extracted
into an online data collection form at regular
intervals, as determined by the documenting
physician, from the patients’ medical records
and questionnaires.

At baseline, patient characteristics, con-
comitant diseases, concomitant medications,
and SCIG treatment history were recorded. At
baseline, 6-month, and 12-month follow-up
visits, data on Ig20Gly dosing, administration
and infusion characteristics, IgG levels, adverse
events (up to 3 weeks after the last infusion),
tolerability, infections (including acute serious
bacterial infections defined as sepsis, bacterial
pneumonia, bacterial meningitis, osteomyelitis/
arthritis, and visceral abscess caused by a rec-
ognized bacterial pathogen), patient-reported
outcomes (PROs; as measured using the LQI and
TSQM-9), and healthcare resource utilization
were collected. The LQI [13, 14] consists of four
domains, each scored out of 100 (higher scores

indicate better quality of life): treatment inter-
ference, therapy-related problems, therapy set-
ting, and treatment costs. The TSQM-9 [15, 16]
consists of three domains, each scored out of
100 (higher scores indicate better satisfaction):
effectiveness, convenience, and global
satisfaction.

The primary outcome measure was the
maximum infusion rate of Ig20Gly; all other
assessments were secondary outcome measures.

Statistical Analysis

No formal sample size calculation was per-
formed, but the initial plan was to enroll 150
patients from up to 30 sites in Germany and
Switzerland. Owing to recruitment difficulties,
partly associated with the COVID-19 pandemic,
enrollment was stopped at 36 patients. Statisti-
cal evaluation was descriptive and performed on
the total patient cohort; no statistical hypoth-
esis was tested. The number of missing values
was recorded for each parameter. No missing
values were imputed, except for incomplete
calendar dates (i.e., if day and/or month were
missing) that were required to calculate
durations.

Ethics and Study Conduct

This study was conducted in accordance with
the International Council for Harmonization
Good Clinical Practice, the Declaration of Hel-
sinki 1964, and national and local laws and
regulations. Ethics approval was given by the
ethics committee of Saxony Physician Chamber
and Swissethics (EK-BR-12/18-1). The study is
registered in the German Clinical Trials Register
under the identifier DRKS00014562. All patients
or their legally authorized representative pro-
vided written informed consent to participate
and consent for publication prior to study
enrollment.
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RESULTS

Patients

Patient disposition data are presented in Fig. 1.
In the overall study population, 36 patients
were enrolled and provided data at baseline,
23 patients were present at a 6-month follow-up
visit, 26 patients attended a 12-month follow-
up visit, and 16 patients attended all three vis-
its. One patient withdrew consent before the
6-month follow-up visit. No patients discon-
tinued owing to adverse events, death, preg-
nancy, physician decision, or loss to follow-up.
The median (range) observation period was

12.9 (7.3–13.5) months. In the ‘per protocol’
population, 18, 16, and 12 patients provided
data at baseline, 6 months, and 12 months,
respectively.

Patient demographics, clinical characteris-
tics, and SCIG treatment history are presented
in Table 1. In the overall study population,
mean (range) patient age was 41.6 (7–78) years,
seven patients (19.4%) were aged\18 years,
and most patients were female (69.4%). Twelve
women (33.3% of all patients) were of child-
bearing age (15–49 years). Patients had a diag-
nosis of PIDs for a mean [standard deviation
(SD)] of 8.9 (7.3) years. Common variable
immunodeficiency (CVID) represented the

Fig. 1 Patient disposition of the overall study population
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Table 1 Patient demographics, clinical characteristics, and SCIG treatment history at baseline

Parameter Overall study population (n 5 36) ‘Per protocol’ population (n 5 18)a

n Value n Value

Demographics

Age, years, mean (SD) 36 41.6 (21.7) 18 40.8 (23.7)

\ 18 years, n (%) 7 (19.4) 5 (27.8)

C 18 years, n (%) 29 (80.6) 13 (72.2)

Sex, n (%) 36 18

Male 11 (30.6) 6 (33.3)

Female 25 (69.4) 12 (66.7)

Ethnicity 36 18

Caucasian/White, n (%) 36 (100) 18 (100)

Body mass index, kg/m2, mean (SD) 36 23.9 (5.8) 18 22.3 (3.7)

\ 18.5 kg/m2, n (%) 7 (19.4) 4 (22.2)

C 18.5 to\ 25 kg/m2, n (%) 15 (41.7) 9 (50.0)

C 25 to\30 kg/m2, n (%) 11 (30.6) 5 (27.8)

C 30 kg/m2, n (%) 3 (8.3) 0 (0.0)

Living situation, n (%) 35 17

Living alone 5 (14.3) 3 (17.6)

Living with partner/spouse/other relatives 30 (85.7) 14 (82.4)

Clinical characteristics

Type of PID, n (%)b 36 18

Common variable immunodeficiency 21 (58.3) 10 (55.6)

Isolated IgG subclass deficiency 6 (16.7) 2 (11.1)

X-linked agammaglobulinemia/autosomal recessive agammaglobulinemia 4 (11.1) 3 (16.7)

Unclassified antibody deficiency 4 (11.1) 2 (11.1)

Combined IgA/IgG subclass deficiency 1 (2.8) 1 (5.6)

Time since PID diagnosis, years, mean (SD) 36 8.9 (7.3) 18 12.4 (6.8)

Age at PID diagnosis, years, mean (SD) 36 32.9 (21.2) 18 28.7 (23.3)

Acute serious bacterial infections in the past 12 months, mean (SD) 36 0.1 (0.3) 18 0.0 (0.0)

At least one, n (%) 3 (8.3) 0 (0.0)

None, n (%) 33 (91.7) 18 (100.0)

Other bacterial infections in the past 12 months, mean (SD) 36 0.9 (1.3) 18 1.3 (1.4)

At least one, n (%) 15 (41.7) 10 (55.6)

None, n (%) 21 (58.3) 8 (44.4)
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Table 1 continued

Parameter Overall study population (n 5 36) ‘Per protocol’ population (n 5 18)a

n Value n Value

Concomitant diseases (at least one), n (%)c 36 30 (83.3) 18 15 (83.3)

Arterial hypertension 4 (11.1) 3 (16.7)

Coronary heart disease 2 (5.6) 2 (11.1)

Cerebrovascular disease 2 (5.6) 1 (5.6)

Atrial fibrillation 1 (2.8) 1 (5.6)

Interstitial lung disease 3 (8.3) 2 (11.1)

Bronchiectasis 3 (8.3) 2 (11.1)

Bronchial asthma 7 (19.4) 3 (16.7)

Chronic obstructive pulmonary disease 4 (11.1) 2 (11.1)

Gastrointestinal disease 5 (13.9) 2 (11.1)

Cancer 2 (5.6) 0 (0.0)

Hyperuricemia 1 (2.8) 0 (0.0)

Type 1 diabetes mellitus 1 (2.8) 0 (0.0)

Type 2 diabetes mellitus 2 (5.6) 0 (0.0)

Hypothyroidism 2 (5.6) 1 (5.6)

Osteoporosis 2 (5.6) 2 (11.1)

Musculoskeletal disease 1 (2.8) 1 (5.6)

Depressed mood 3 (8.3) 3 (16.7)

Other 25 (69.4) 13 (72.2)

Concomitant medication, n (%) NR NR

Chemotherapy/immunosuppression

Rituximab 1 (2.8) 0 (0.0)

Supportive therapy

Antibiotics 1 (2.8) 0 (0.0)

Inhalation therapy 13 (36.1) 9 (50.0)

Systemic corticosteroids 3 (8.3) 2 (11.1)

Expectorants 1 (2.8) 0 (0.0)

Other 7 (19.4) 3 (16.7)

Other medication

Antihypertensives 5 (13.9) 3 (16.7)

Insulin 2 (5.6) 0 (0.0)

Oral anticoagulants 1 (2.8) 1 (5.6)

Other 9 (25.0) 2 (11.1)
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Table 1 continued

Parameter Overall study population (n 5 36) ‘Per protocol’ population (n 5 18)a

n Value n Value

Prior SCIG treatment history

Type of SCIG, n (%) 36 18

SCIG 16% 16 (44.4) 16 (88.9)

Ig20Gly 7 (19.4) NA

IgPro20d 1 (2.8) 1 (5.6)

Othere 12 (33.3) 1 (5.6)

Reason for discontinuing SCIG, n (%)f NR NR

Tolerability issue 2 (5.6) 1 (5.6)

Patient request 6 (16.7) 2 (11.1)

Otherg 4 (11.1) 1 (5.6)

Unknown 13 (36.1) 1 (5.6)

SCIG infusion parameters, median (range)

Maximum infusion rate, mL/h 20 20.0 (10.0–60.0) 16 20.0 (10.0–60.0)

Total monthly dose, g 26 22.0 (3.0–45.0) 18 25.5 (4.0–45.0)

Monthly dose by body mass, g/kg 26 0.4 (0.1–0.6) 18 0.5 (0.1–0.6)

Duration of treatment, years 19 4.0 (0.0–16.8) 18 4.0 (0.0–16.8)

Duration of infusion, mins 21 60.0 (40.0–150.0) 15 75.0 (55.0–150.0)

Number of infusion sites 25 2.0 (1.0–2.0) 18 2.0 (1.0–2.0)

Average infusion frequency, n (%) 36 18

Twice weekly 2 (5.6) 2 (11.1)

Weekly 19 (52.8) 13 (72.2)

Every 2 weeks 3 (8.3) 3 (16.7)

Other 2 (5.6) 0 (0.0)

Unknown 10 (27.8) 0 (0.0)

Use of infusion pump, n (%) 36 18

Yes 25 (69.4) 18 (100)

No 2 (5.6) 0 (0.0)

Unknown 9 (25.0) 0 (0.0)

Infusion setting, n (%) 36 18

Patient’s home 25 (69.4) 18 (100)

Hospital 1 (2.8) 0 (0.0)

Unknown 10 (27.8) 0 (0.0)
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most common type of PID in this patient pop-
ulation (58.3%). Patients most commonly
received immune globulin subcutaneous (hu-
man) 16% solution (SCIG 16% [Subcuvia; Bax-
alta Innovations, Vienna, Austria]) prior to
starting Ig20Gly (44.4%). The median (range)
maximum infusion rate of previous SCIG ther-
apy was 20 (10–60) mL/h. Reasons for discon-
tinuing any prior SCIG therapy included patient
request (16.7%) and tolerability issues (5.6%).
Patient demographics, clinical characteristics,
and SCIG treatment history presented by
country are shown in Supplementary Material
Table S1. Baseline characteristics were broadly
similar in the ‘per protocol’ population (n = 18);
in this population, the mean age (range) was
40.8 (9.0–78.0) years and most patients were
female (66.7%). CVID was the most common
PID diagnosis (55.6%) and most patients had
received SCIG 16% prior to enrollment (83.3%).

Ig20Gly Infusion and Dosing Parameters

Infusion and dosing parameters of patients’
most recent Ig20Gly infusion were recorded at
each time point and are presented in Table 2
(overall population). In the overall study pop-
ulation, median maximum infusion rates at
baseline, 6 months, and 12 months were 26.7,
24.5, and 40.0 mL/h, respectively (10–60 mL/h
at all time points). Other infusion and dosing
parameters remained broadly similar at all time
points. The dose of Ig20Gly at the most recent
infusion was 7 g at baseline and 8 g at 6- and
12-month follow-up visits (2–49 g across all
time points). The median monthly dose of
Ig20Gly at the most recent infusion was 0.4 g/kg
at baseline and 0.5 g/kg at 6- and 12-month
follow-up visits (range: 0.1–1.4 g/kg). At all time
points, patients used between one and three
infusion sites (median of two sites), and most
commonly infused into the abdomen. Median
infusion duration was 60 min (20–150 min). All

Table 1 continued

Parameter Overall study population (n 5 36) ‘Per protocol’ population (n 5 18)a

n Value n Value

Infusion administrator, n (%) 36 18

Patient 20 (55.6) 14 (77.8)

Parent/caregiver 6 (16.7) 4 (22.2)

Physician 1 (2.8) 0 (0.0)

Unknown 9 (25.0) 0 (0.0)

Some percentages do not sum to 100% owing to rounding

IgA immunoglobulin A; IgG immunoglobulin G; Ig20Gly immune globulin subcutaneous (human) 20% solution; NA not applicable; NR not reported;

PID primary immunodeficiency disease; SCIG subcutaneous immunoglobulin; SD standard deviation; IVIG intravenous immunoglobulin
aThe ‘per protocol’ population includes only patients who received a SCIG product other than Ig20Gly prior to enrollment. Patients who received Ig20Gly,

IVIG treatment, or no SCIG therapy prior to enrollment have been excluded from this population
bOther possible types of PID listed in the case report form for which there were no cases reported in the study cohort: severe combined immunodeficiency,

specific antibody deficiency with normo- or hypogammaglobulinemia, class switch recombination defects/hyperimmunoglobulin M syndrome, and ‘other’

PID
cOther possible concomitant diseases listed in the case report form for which there were no cases reported in the study cohort: chronic heart failure, ‘other’

thyroid diseases, chronic renal failure, liver disease, and skin disease
dImmune globulin subcutaneous (human) 20% liquid (Hizentra; CSL Behring, Bern, Switzerland) [18, 19]
eFree-text entries in the ‘other’ category for the overall study population were ‘Grifols study medication 20 Perc. SCIG’ (n = 1), ‘Kiovig intravenous’

(n = 1), and ‘none’ (n = 10). The free-text entry in the ‘other’ category for the ‘per protocol’ population was ‘Grifols study medication 20 Perc. SCIG’
fMultiple answers were possible. Patients previously taking Ig20Gly or no SCIG treatment did not answer this question
gFree-text answers in the ‘other’ category were ‘end of study medication’, ‘new start of IgG therapy’, ‘nothing’, and ‘undependence [sic]’
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Table 2 Ig20Gly infusion and dosing parameters (most recent infusion at each time point; overall study population)

Parameter Baseline (n5 36) 6 months (n5 23) 12 months (n5 26)

n Value n Value n Value

Maximum infusion rate, mL/h, median (range) 21 26.7 (10.0–60.0) 20 24.5 (10.0–60.0) 14 40.0 (10.0–60.0)

Dose at most recent infusion, g, median (range) 36 7.0 (2.0–16.0) 23 8.0 (2.0–49.0) 26 8.0 (2.0–40.0)

Total monthly dose, g, median (range) 36 28.0 (4.0–60.0) 23 24.0 (4.0–40.0) 26 32.0 (4.0–60.0)

Monthly dose by body mass, g/kg, median

(range)

36 0.4 (0.1–0.8) 23 0.5 (0.1–1.4) 26 0.5 (0.1–0.9)

Total volume, mL, median (range) 25 40.0

(10.0–100.0)

19 30.0 (10.0–50.0) 18 35.0

(10.0–100.0)

Infusion duration, min, median (range) 26 60.0

(40.0–120.0)

20 60.0

(25.0–150.0)

23 60.0

(20.0–135.0)

Infusion slowed or interrupted, n (%) 34 23 26

Slowed 1 (2.9) 0 (0.0) 0 (0.0)

Interrupted 2 (5.9) 0 (0.0) 0 (0.0)

Neither 31 (91.2) 23 (100) 26 (100.0)

Number of infusion sites median (range) 30 2.0 (1.0–3.0) 20 2.0 (1.0–3.0) 23 2.0 (1.0–2.0)

Site, n (%) NR NR NR

Abdomen

Right upper 7 (19.4) 6 (26.1) 5 (19.2)

Left upper 11 (30.6) 2 (8.7) 7 (26.9)

Right lower 8 (22.2) 7 (30.4) 13 (50.0)

Left lower 7 (19.4) 7 (30.4) 12 (46.2)

Thigh

Right 8 (22.2) 3 (13.0) 7 (26.9)

Left 7 (19.4) 4 (17.4) 6 (23.1)

Other 2 (5.6) 2 (8.7) 1 (3.8)

Use of premedication, n (%) 34 0 (0.0) 23 0 (0.0) 26 1 (3.8)

Use of infusion pump, n (%) 36 36 (100) 23 23 (100) 26 26 (100)

Needle diameter, gauge, median (range) 23 27.0 (24.0–29.0) 17 27.0 (24.0–29.0) 12 27.0 (24.0–29.0)

Needle length, mm, median (range) 23 10.0 (6.0–12.0) 19 10.0 (6.0–12.0) 15 10.0 (8.0 –12.0)

Serum IgG, g/L, median (range) 31 9.4 (4.8–16.0) 19 9.6 (6.0–13.9) 16 9.2 (4.5–11.4)

IgG immunoglobulin G; Ig20Gly immune globulin subcutaneous (human) 20% solution; NR not reported
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Table 3 Ig20Gly infusion and dosing parameters (most recent infusion at each time point; per protocol population)

Parameter Baseline (n5 18) 6 months (n5 16) 12 months (n5 12)

n Value n Value n Value

Maximum infusion rate, mL/h, median (range) 16 25.4 (10.0–60.0) 14 22.0 (10.0–60.0) 11 25.0

(10.0–60.0)

Dose at most recent infusion, g, median (range) 18 5.5 (2.0–10.0) 16 7.3 (2.0–49.0) 12 5.5 (2.0–10.0)

Total monthly dose, g, median (range) 18 28.0 (4.0–40.0) 16 29.0 (4.0–40.0) 12 28.0 (4.0–40.0)

Monthly dose by body mass, g/kg, median

(range)

18 0.5 (0.1–0.6) 16 0.5 (0.1–1.4) 12 0.5 (0.1–0.6)

Total volume, mL, median (range) 13 30.0 (10.0–50.0) 13 30.0 (10.0–50.0) 10 27.5

(10.0–50.0)

Infusion duration, min, median (range) 16 60.0

(45.0–120.0)

15 60.0

(25.0–150.0)

11 60.0

(25.0–75.0)

Infusion slowed or interrupted, n (%) 16 16 12

Slowed 0 (0.0) 0 (0.0) 0 (0.0)

Interrupted 0 (0.0) 0 (0.0) 0 (0.0)

Neither 16 (100) 16 (100) 12 (100)

Number of infusion sites, median (range) 16 2.0 (1.0–3.0) 15 2.0 (1.0–3.0) 9 2.0 (1.0–2.0)

Site, n (%) NR NR NR

Abdomen

Right upper 4 (22.2) 5 (31.2) 3 (25.0)

Left upper 6 (33.3) 2 (12.5) 3 (25.0)

Right lower 4 (22.2) 6 (37.5) 5 (41.7)

Left lower 3 (16.7) 6 (37.5) 6 (50.0)

Thigh

Right 3 (16.7) 2 (12.5) 2 (16.7)

Left 2 (11.1) 2 (12.5) 2 (16.7)

Other 2 (11.1) 2 (12.5) 1 (8.3)

Use of premedication, n (%) 17 0 (0.0) 16 0 (0.0) 12 0 (0.0)

Use of infusion pump, n (%) 18 18 (100) 16 16 (100) 12 12 (100)

Needle diameter, gauge, median (range) 17 27.0 (27.0–29.0) 13 27.0 (27.0–29.0) 10 27.0

(27.0–29.0)

Needle length, mm, median (range) 17 10.0 (8.0–12.0) 13 10.0 (8.0–12.0) 10 10.0 (8.0–12.0)
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patients used an infusion pump. Infusion and
dosing parameters were broadly similar in the
‘per protocol’ population, except for a lower
median maximum infusion rate at 12 months
[25.0 (10–60) mL/h] and lower median total
volumes at baseline and 12 months (30 and
27.5 mL, respectively) compared with the full
patient population (40 and 35 mL, respectively)
(Table 3).

Ig20Gly Administration Characteristics

Administration characteristics of patients’ most
recent Ig20Gly infusion were recorded at each
time point and are presented in Fig. 2. In the
overall study population, all but one patient (at
baseline) infused at home. More than 80% of
patients at each time point administered the
infusion themselves. All patients whose infu-
sion was administered by a parent or caregiver
were aged\18 years. The patients whose infu-
sions were administered by a nurse were
aged C 18 years. At all time points, most
patients (69–74%) infused once weekly.

Safety and Tolerability

No adverse drug reactions were recorded at
baseline or at 6 months in the overall study
population. At 12 months, four adverse reac-
tions were recorded in three patients (11.5%)
during or within 72 h of the infusion (local:
hematoma and redness; systemic: tiredness and
chills, but no fever during the infusion). There
were 10 spontaneous adverse events in eight
patients reported at or between visits. None

were rated serious by the investigator. Two
adverse events were considered by the investi-
gator to be probably related (subcutaneous
nodules), two possibly related (shivering and
fatigue), and six not related to the study
medication.

Infections

At baseline in the overall study population, 15
patients (41.7%) reported at least one bacterial
infection (other than acute severe bacterial
infections) in the past 12 months; at both 6-
and 12-month visits, seven patients (30.4% and
26.9% of patients respectively) reported at least
one bacterial infection since the last docu-
mented visit, of whom six (26.1%) and five
(19.2%) patients, respectively, required antibi-
otic treatment. At 6 months, one patient was
hospitalized for infection for 2 days; no patients
were hospitalized for infection at 12 months.
Acute severe bacterial infections were reported
in three patients (8.3%) at baseline, and acute
serious bacterial infection was reported in one
patient (3.8%) at 12 months; no acute serious
bacterial infections were reported at 6 months.

Healthcare Resource Utilization

Patients in the overall study population repor-
ted up to four training sessions at baseline to
learn how to administer Ig20Gly (median:
one session). A median of one patient visited
the physician’s office at 6 months (0–3 visits)
and 12 months (0–30 visits). At baseline, 14
patients required a nurse visit to their home

Table 3 continued

Parameter Baseline (n5 18) 6 months (n5 16) 12 months (n5 12)

n Value n Value n Value

Serum IgG, g/L, median (range) 17 9.5 (4.8–16.0) 13 9.8 (6.0–13.9) 10 9.6 (4.5–11.4)

The ‘per protocol’ population includes only patients who received a SCIG product other than Ig20Gly prior to enrollment.
Patients who received Ig20Gly, IVIG treatment, or no SCIG therapy prior to enrollment have been excluded from this
population
IgG immunoglobulin G; Ig20Gly immune globulin subcutaneous (human) 20% solution; NR not reported; SCIG subcu-
taneous immunoglobulin; IVIG intravenous immunoglobulin
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(1–52 visits); there were no nurse visits at
6 months and one patient required one visit at
12 months. There was a median of 7 days

missed in daycare, school, or work due to sick-
ness at baseline (0–365 days), and a median of 0
sickness days at 6 months (0–10 days) and

Fig. 2 Ig20Gly administration characteristics of the overall study population. A Infusion setting. B Infusion administrator.
C Infusion frequency. D Adherence to prescribed regimen. Ig20Gly, immune globulin subcutaneous (human) 20% solution
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Fig. 3 Patient-reported health-related quality of life
outcomes in the overall study population. A Life Quality
Index (LQI). B 9-item Treatment Satisfaction

Questionnaire for Medication (TSQM-9). Scores range
0–100, with higher scores indicating higher quality of life/
satisfaction
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12 months (0–100 days). Days of hospitalization
for PIDs ranged from 0 to 4 (median: 0 days) at
6 months; no patients were hospitalized for
PIDs at 12 months.

Patient-Reported Outcomes

In the overall study population, TSQM-9 and
LQI total scores remained high throughout the
study (Fig. 3). At baseline, 6 months, and
12 months, mean (SD) total LQI scores were
82.7 (8.5), 80.8 (8.8), and 84.1 (9.5), respec-
tively. At baseline, 6 months, and 12 months,
mean (SD) total TSQM-9 scores were 78.9 (12.1),
76.7 (12.1), and 83.0 (12.2), respectively. At all
time points, the LQI component with the
highest mean scores was therapy setting
(91.8–94.3), and treatment-related costs was the
component with the lowest mean scores
(67.4–71.0). Global satisfaction was the TSQM-9
component with the highest mean scores at all
time points (83.9–88.9); the lowest mean scores
were for convenience at baseline (73.8) and for
effectiveness at 6 and 12 months (70.0 and 79.7,
respectively).

DISCUSSION

The CORE study provides insight into the real-
world use of Ig20Gly in a broad sample of
patients with PIDs in Germany and Switzerland.
Given the often lifelong requirement for IgG
therapy in patients with PIDs, real-world
insights into Ig20Gly use are needed to under-
stand the patient experience, how the treat-
ment is used, and to supplement clinical trial
data. The primary outcome measure was the
median maximum infusion rate, which
increased from 26.7 and 24.5 mL/h at baseline
and 6 months, respectively, to 40.0 mL/h at
12 months in the overall study population.

The maximum infusion rates in the CORE
study fall within the range of values reported in
the literature: a pivotal European study reported
a lower median rate (20 mL/h; [8]), and a pivotal
US study and two real-world evidence studies
[HelloCuvitru (retrospective, observational
study of adult and pediatric patients) and CAN-
CUN (non-interventional, prospective study of

patients with a diagnosis of PIDs or secondary
immunodeficiency diseases)], reported higher
median rates (60, 47, and 40–51 mL/h, respec-
tively [9–11]). The HelloCuvitru study also
reported a similar median monthly dose to the
current study: 0.55 g/kg [10] compared with
0.4–0.5 g/kg. The remaining infusion parameters
reported in the CORE study were mostly consis-
tent over time, with the majority of patients
receiving infusions at two sites, primarily the
abdomen. They were also generally similar to
those seen in previous real-world studies in
North America [10–12], including the number
and location of sites and infusion duration.

Ig20Gly also allowed for variation in
administration, with almost all patients receiv-
ing their infusion at home by self-administra-
tion or administered by a parent/caregiver,
similar to the REToUCh study in which most
patients infused at home [12]. All patients
whose infusion was administered by a par-
ent/caregiver were children. Patients were also
most likely to infuse once weekly in the current
study, similar to previous real-world evidence
studies [10, 11].

Adverse drug reactions in the CORE study
were generally minor and did not lead to dis-
continuation of treatment. The overall tolera-
bility profile was consistent with that seen in
the clinical trial setting [8, 9], and no serious
adverse events were reported. Post hoc analysis
from the North American clinical trial also
found that higher infusion rates were not asso-
ciated with increased incidence of adverse
events [17].

Healthcare resources, including nurse and
physician visits, were rarely used, and acute
serious bacterial infections and hospitalizations
due to infection were rare. This may reflect the
study inclusion criteria given that most patients
were stable on another SCIG product at base-
line. The training sessions provided at baseline
may also have limited the need for healthcare
resource utilization at 6 and 12 months. The
rarity of acute serious bacterial infections is
similar to results seen in both the European and
North American Ig20Gly clinical trials [8, 9].

TSQM-9 and LQI total scores remained high
throughout the study, indicating maintenance
of quality of life and treatment satisfaction with
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Ig20Gly, and the lowest mean component
scores at each time point were still high (mean
scores C 67/100). These results are consistent
with those in previous studies. The CANCUN
study found that patients were satisfied with
Ig20Gly, and that all patients were interested in
continuing the treatment [11]. The European
pivotal clinical trial found that more than 80%
of patients wanted to continue using Ig20Gly
and liked the ease of administration and the
convenience [8]. It should be noted that treat-
ment-related costs, the lowest-scoring compo-
nent of the LQI at all time points, is unlikely to
play an important role for patients in Germany
and Switzerland where co-payment is usually
low, and patients do not need to negotiate with
their (statutory) insurance company.

Strengths of the CORE study include that it
was prospective and had broad eligibility crite-
ria, which ensures good applicability of the
results. Our findings also complement the piv-
otal North American and European clinical trial
data [8, 9], including the flexibility in dosing
and administration. Almost all patients received
their infusion at home, enabling independent
infusions and providing a high level of treat-
ment satisfaction and quality of life to patients
receiving Ig20Gly.

One limitation of this study is that it took
place during the COVID-19 pandemic; this
created challenges for recruitment and meant
that some patients did not fulfil the inclusion
criteria for SCIG treatment history. However, it
should be noted that baseline characteristics
and infusion and dosing characteristics in the
‘per protocol’ population were broadly similar
to those in the overall study population for
most parameters. In addition to the impact of
the COVID-19 pandemic, recruitment may have
been challenging owing to a delayed start to the
study, limited availability of some
immunoglobulin medications, and the high
documentation requirement for sites. Some
patients may have been reluctant to switch to a
new immunoglobulin product when they
experienced good tolerability and efficacy with
their current therapy. Recruitment may also
have been affected by a reluctance to switch
from IVIG to SCIG owing to the feeling of
security from regular visits to healthcare

services. In Switzerland, switching to SCIG
administration requires additional cost autho-
rization from the health insurance company for
both the immunoglobulin product and for the
pump and equipment needed for SCIG admin-
istration. In addition, Switzerland also has a
relatively high density of hospitals and thus
short travel distances, which can make it more
convenient/appealing for patients to travel to
hospital for an infusion once a month com-
pared with administering the treatment them-
selves at home on a weekly basis. Another
limitation was that there were some missing
data in the study, but not at higher levels than
expected. Missing data may have been related to
the COVID-19 pandemic during which obser-
vational research was a lower priority. Further-
more, patients did not always complete
documentation as intended, which may have
been improved through the use of patient dia-
ries. Generalization to the wider population is
limited owing to the small number of patients,
the number of observations over 12 months
(including missing data for several parameters),
and the restriction to five sites. There may also
have been selection bias in the physicians who
chose to take part and patients selected by those
physicians for SCIG therapy.

CONCLUSIONS

These data provide real-world evidence con-
cerning the flexibility, feasibility, and tolerabil-
ity of Ig20Gly infused via pump, mostly in
weekly intervals over 1 year in pediatric and
adult patients with PIDs. These findings,
including the low rates of acute serious bacterial
infections, are generally consistent with other
clinical and real-world evidence studies of
Ig20Gly to date, and supplement our under-
standing of how patients use this treatment to
match their clinical and daily-life needs.
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