
A multi-centre study of efficacy and safety of Intratect®, a novel
intravenous immunoglobulin preparationcei_4187 512..517

W. Kreuz,* M. Erdös,† P. Rossi,‡

E. Bernatowska,§ T. Espanol¶ and
L. Maródi†

*Department of Pediatrics, Johann Wolfgang

Goethe University, Frankfurt, Germany,
†Department of Infectious and Pediatric

Immunology, University of Debrecen Medical and

Health Science Centre, Debrecen, Hungary,
‡Department of Pediatrics, Bambino Gesu

Hospital, Rome, Italy, §Department of

Immunology, Children’s Memorial Health

Institute, Warsaw, Poland, and ¶Immunology

Unit, Vall d’Hebron Hospital, Barcelona, Spain

Summary

We studied the efficacy, safety and pharmacokinetic profiles of Intratect®,
a recently developed polyvalent intravenous immunoglobulin (IVIG)
preparation. Fifty-one patients (aged 6–48 years) with primary immunodefi-
ciencies (PID) and established replacement therapy using a licensed IVIG
were enrolled and treated for 12 months with Intratect®. Retrospective patient
data served as prestudy controls. The primary efficacy variable was the annual
rate of acute serious bacterial infection (ASBI) per patient. Secondary param-
eters were annual rate of acute relevant infection (ARI), days with antibiotic
use, fever, absence from school/work and hospitalization. The average IVIG
dose was 0·49 g/kg, with an average infusion rate of 2·4 ml/kg/h. The annual
ASBI rate/patient was 0·02 and ARIs were detected 128 times during the 630
adverse events in 40 patients, specified mainly as bronchitis, sinusitis, respi-
ratory tract infection, rhinitis and pharyngitis. The annual rate of respiratory
ARIs/patient was 2·0 and the rates/patient for days with fever >38°C, school/
work absence and hospitalization were 1·81, 3·99 and 0·36, respectively. A total
of 630 adverse events (AEs) were observed in 50 of 51 (98·0%) of patients. In
46 of 51 patients the AEs were not related to infusion. Pharmacokinetic
studies after the first infusion revealed a mean elimination half-life of
50·8 � 30·3 days. During this study, 19 of 649 (2·9%) IgG trough levels were
below 6 g/l, better than that of reference IVIGs during the 6 months before
study start (10 of 201). These data suggest that Intratect® is a well tolerated,
safe and effective IgG concentrate for the treatment of patients with PID.
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Introduction

Intravenous immunoglobulin (IVIG) replacement has been
well established for prophylaxis of infections in patients with
primary immunodeficiencies (PIDs), and IVIG has saved
more lives in this patient population than any other medi-
cation over the past two decades [1–3]. Although subcuta-
neous administration of IgG has been proved a reasonable
alternative, the vast majority of PID patients are still on IVIG
worldwide. In addition to prophylaxis, IVIG may also be
helpful for the treatment of active disease and in a variety of
immunological and inflammatory conditions [3–8]. Main-
taining the functional activity of IgG during the manufac-
turing process and assuring the safety of the preparations are
critical determinants of IVIG concentrates. Intratect®
(Biotest Pharma GmbH, Dreieich, Germany) is one of the
most recently developed IgG preparations. During the

manufacturing process, high-pressure liquid chromatogra-
phy is used to assure high standards of purity and viral safety.
In addition, the fractionated precipitation by Cohn was
modified using filtration methods including filter aid instead
of centrifugation for the separation of precipitates.

Based on efficacy and safety studies in a limited number of
patients with PID and idiopathic thrombocytopenic
purpura (ITP), Intratect® was first introduced for clinical
use in Germany. According to the EU note for guidance these
preliminary results were evaluated by German national and
local authorities as part of a mutual recognition procedure,
and the use of Intratect® was approved in Germany in 2006.
To collect more data in PID patients and to allow the oppor-
tunity for established PID centres to gain experience with
this novel preparation, a multi-centre clinical analysis was
designed. We have conducted a 12-month observational
study according to the European Medical Evaluation Agency
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(EMEA) guidelines with the principle aim of investigating
the efficacy, safety and pharmacokinetic profile of Intratect®.
Here we report that this novel IVIG preparation is well tol-
erated, safe, effective and has a slightly better pharmacoki-
netic profile compared to other IVIGs used currently for
replacement therapy in patients with PID.

Materials and methods

Study design and patients

The aim of this multi-centre, open, prospective study was
to investigate the efficacy, safety, tolerability and pharma-
cokinetic properties of Intratect® in patients with PID
(common variable immunodeficiency, congenital agamma-
globulinaemia, hypogammaglobulinaemia, severe com-
bined immunodeficiency, ataxia telangiectasia, hyper-IgM
syndrome, hyper-IgE syndrome and selective IgG subclass
deficiency) predominated with antibody deficiency. The
study was carried out according to the EMEA and Food
and Drug Administration (FDA) guidelines for clinical
investigation of human normal immunoglobulin for intra-
venous administration [9,10]. Approval was obtained from
the respective national or institutional ethics committees of
the five participating centres. It was planned to enrol at
least 50 patients for a treatment period of 48 weeks to
achieve adequate statistical power and to exclude an effi-
cacy bias by seasonal influences. The main inclusion crite-
ria were male and female patients of different ages,
confirmed PID with antibody deficiency, established
replacement therapy using a licensed IVIG and available
written informed consent. Retrospective patient data served
as prestudy controls.

Treatments

All patients were treated monthly with 5% solution of Intra-
tect® containing 50 g/l human protein, 96% of which was
IgG. Established dosage and infusion intervals of the previ-
ous reference IVIG therapy assured IgG trough levels of
�6 g/l. The initial rate of infusions was 1·4 ml/kg/h for

30 min, which was increased to a maximum of 1·9 ml/kg/h
during the first administration, and further during the fol-
lowing infusions in case of adequate tolerance. During the
study Intratect® was the only IVIG preparation received by
the patients, but other concomitant therapies were possible if
required.

Evaluation criteria and data collection of acute serious
bacterial infections (ASBI) were considered as primary vari-
ables, and acute and relevant infections (ARI), days with
antibiotic use, fever >38·0°C, absence from school or work
and hospitalization for treatment of infection as secondary
parameters. For safety evaluation the incidence of adverse
events, changes in vital signs and laboratory test results were
recorded.

Pharmacokinetic properties [Cmax/tmax/t1/2/area under the
curve (AUC)0–tz/AUC0–•/clearance] were assessed by mea-
surement of IgG serum levels from repeated blood sampling
after the first infusion and after 24 weeks of treatment
including trough levels of total IgG, serum concentration of
IgG subclasses 1–4 and number of trough levels below 6 g/l
compared to previously administered IVIG.

Results

Baseline characteristics

Fifty-one patients (14 females and 37 males) were treated for
a mean duration of 47 weeks (48 patients with a 4-week and
three patients with a 3-week treatment schedule) using a
mean dose of 8·0 ml Intratect® per kg body weight (BW).
Premature study discontinuation did not occur in any
treated patient. Age ranged between 6 and 48 (median 15)
years. The majority of patients suffered from common vari-
able immunodeficiency (20), followed by congenital agam-
maglobulinaemia (12), hypogammaglobulinaemia (five),
severe combined immunodeficiency (one) and other diag-
noses in 13 cases, specified as ataxia telangiectasia (five),
hyper-IgM syndrome (five), hyper-IgE syndrome (one) and
selective IgG subclass deficiency (two). All patients received
licensed IVIG therapies prior to the study, as specified in
Table 1.

Table 1. Intravenous immunoglobulin (IVIG) preparations used prior to this study.

IVIG prior to this study†

[number (%) of patients]

Total,

n = 51

Patients on 4-week

regimen, n = 48

Patients on 3-week

regimen, n = 3

Flebogamma 17 (33·3%) 16 (33·3%) 1 (33·3%)

Intraglobin 16 (31·4%) 15 (31·3%) 1 (33·3%)

Sandoglobulin 9 (17·6%) 9 (18·8%) –

Endobulin 6 (11·8%) 5 (10·4%) 1 (33·3%)

Octagam 5 (9·8%) 5 (10·4%) –

Endoglobulin 1 (2·0%) 1 (2·1%) –

Gammagard 1 (2·0%) 1 (2·1%) –

IG Vena 1 (2·0%) 1 (2·1%) –

†Trademarks.
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Treatment with Intratect®

A total of 642 infusions of Intratect® (598 in the 4-week and
44 in the 3-week schedules) were administered to 51
patients, of whom 27 received 12, 20 patients 13, two patients
14 and two patients 15 infusions. The mean number of visits
was 19·8 � 1·9 (4-week regimen) and 20·7 � 0·6 (3-week
regimen) and mean number of infusions was 12·5 (4-week)
versus 14·7 (3-week). The mean duration for a single infu-
sion was approximately 240 min (range 90–525). The corre-
sponding infusion rates increased from 1·4 ml/kg/h (range
0·3–2·8) to 2·4 ml/kg/h (range 1·0–5·9) after 60 min. The
calculated mean single dose was 8·0 � 1·8 ml/kg BW
(400 � 91 mg/kg BW) for the first infusion and
7·7 � 1·8 ml/kg BW (387 � 88 mg/kg BW) for the remain-
ing infusions, reflecting exactly the previously planned
dosing requirements in terms of the administration of
Intratect®.

Efficacy

During the entire study only one single ASBI was reported
and specified as cellulitis in the connective tissue of the knee.
Thus, the annual rate of ASBI (primary efficacy variable) was
calculated as 0·02 per patient per year [one-sided 99% con-
fidence interval (CI) = 0·00–0·11], based on a total observa-
tion period of 18 313 days and 50·17 patient-years,
respectively. Furthermore, a total of 128 of 630 (20·3%)
adverse events were rated as ARI in 40 of 51 patients (78·4%;
101 respiratory and 27 other), accounting for an annual rate
of 2·0 respiratory ARIs per patient. The rate of days with
respiratory ARIs corresponded well with the rate of days
with use of antibiotics, excluding prophylaxis (40·38 versus
32·65).

The results for secondary efficacy parameters are summa-
rized in Table 2 using total numbers, means � standard
deviations for days and proportions, and annual rates. Of the
three cases with hospitalization due to infection, which were
specified as acute cholecystitis, chronic sinusitis and acute
cellulitis of the knee, the ASBI criteria were fulfilled appro-
priately only for the latter case according to the guidance’s
requirements [9,10].

Safety

Infusions of Intratect® were generally well tolerated. A total
of 630 adverse events (AEs) were observed in 50 of 51
(98·0%) patients. As expected, most frequently listed AEs
were cough (31 patients), fever (23), rhinitis (23), bronchitis
(20) and pharyngitis (17). Most of the events were rated as
not related to the study drug (in 46 of 51 patients; 90·2%),
including all 14 serious AEs in 11 patients (21·6%), which
were characterized as hospitalizations due to lymphaden-
opathy in four patients, surgical interventions in four
patients and infections in three patients. For the total of 642
infusions, 84 (13·1%) presented at least one infusional AE in
36 patients (two-sided 90% CI = 10·95–15·48%). Relation-
ship to study drug was seen for only six infusions (0·9%),
with infusional AEs in four patients. Deaths and premature
termination due to AE did not occur during the study.
Regarding the evaluation of newly occurred ARIs, a total of
101 respiratory events were selected in 40 of 51 patients,
listed mainly as bronchitis, sinusitis, respiratory tract infec-
tion, rhinitis and pharyngitis, as displayed in Table 3.

Changes in vital signs were not clinically relevant, and
abnormal laboratory values observed for C-reactive protein
(CRP), leucocytes, neutrophils, lymphocytes, fibrinogen and
IgG and for blood and leucocytes in urine could be assigned
predominantly to the observed infections (not shown).

Pharmacokinetics

Results for the standard pharmacokinetic parameters Cmax,
tmax, t1/2, AUC0–tz, AUC 0–•, clearance and duration of infusion
(ti) are summarized in Table 4. One patient was excluded
from analysis as no reliable calculation was possible, and in
other patients missing values were replaced by linear
interpolation. After the first infusion of Intratect® the mean
elimination half-life was 50·8 � 30·3 days. Maximum IgG
concentrations (mean of 15·9 � 3·1 g/l) occurred between
2·6 and 7·4 h after this infusion in the majority of patients
(84·0%) and mean concentrations increased by about 7 g/l
after the first infusion. The elimination half-life tended
to be slightly longer under higher baseline IgG values,
and maximum IgG concentrations had no influence on

Table 2. Secondary efficacy parameters.

Secondary parameter Days/patients Mean days per patient Mean proportion

Antibiotic use (with prophylaxis) 3792/46 4·35 � 105·10 20·56 � 29·05%

Antibiotic use (without prophylaxis) 1638/44 32·12 � 47·17 9·03 � 13·25%

ARIs (respiratory) 2026/40 39·73 � 50·58 11·28 � 14·71%

ARIs (other) 344/17 6·75 � 16·33 1·82 � 4·24%

Fever (>38°C) 91/21 1·78 � 3·09 0·50 � 0·88%

School/work absence 200/23 3·92 � 7·04 1·12 � 2·02%

Hospitalization (days for treatment of infection) 18/3 0·35 � 1·47 0·10 � 0·40%

ARI, acute and relevant infection.
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elimination half-life. Proportions of the IgG subclasses 1–4
remained almost unchanged after the infusions. Overall,
pharmacokinetic results after week 24 infusion were compa-
rable to the first infusion analysis, and the development of
mean IgG values is displayed in Fig. 1.

Discussion

In this study, efficacy parameters were selected as recom-
mended by the EMEA’s ‘Note for Guidance on the Clinical
Investigation of IVIG’ and the FDA’s ‘Guidance for Industry’
[9,10]. These included calculation of annual rates for ASBI,
new ARI, use of antibiotics, days with fever >38·0°C, absence
from school/work and hospitalizations due to infection.

Fifty-one treated patients were included in efficacy analysis,
and thus the sample size requirements were also met exactly
(at least 40–50 available patients) [10]. Moreover, primary
efficacy results were in complete adherence to the guidance’s
instructions [9,10] and to previous studies [11–13].

For the secondary efficacy, including rates of newly
acquired acute and relevant respiratory infections, a consis-
tent tendency towards lower annual rates than in other
studies [11–13] appeared under Intratect®. However, com-
parisons with other studies are difficult due to the different
severity of the immunodeficiency syndromes in the studied
populations and due to differences in documentation and
evaluation of efficacy data, showing a great variation, for
example, in infection rates [14]. One potential limitation of

Table 3. Relevant acute respiratory infections.

Respiratory infections

[number (%) of patients]

Total

n = 51

Patients on 4-week

regimen, n = 48

Patients on 3-week

regimen, n = 3

Patients with an AE marked as respiratory

ARIs 40 (78·4%) 38 (79·2%) 2 (66·7%)

Bronchitis 16 (31·4%) 14 (29·2%) 2 (66·7%)

Sinusitis 11 (21·6%) 10 (20·8%) 1 (33·3%)

Respiratory tract infection 11 (21·6%) 11 (22·9%) 0

Rhinitis 9 (17·6%) 8 (16·7%) 1 (33·3%)

Pharyngitis 9 (17·6%) 8 (16·7%) 1 (33·3%)

Pneumonia 4 (7·8%) 4 (8·3%) 0

Tracheitis 2 (3·9%) 2 (4·2%) 0

Chronic bronchitis 2 (3·9%) 2 (4·2%) 0

Chronic obstructive pulmonary disease 1 (2·9%) 1 (2·1%) 0

AE, adverse event; ARI, acute and relevant infection.

Table 4. Pharmacokinetic profile.

Parameters Item

After first infusion,

n = 50

After week 24 infusion,

n = 17

Cmax (g/l) Arithmetic mean (s.d.) 15·9 (3·1) 15·1 (3·1)

Geometric mean (CV) 15·6 (19·1) 14·9 (20·2)

Median (range) 15·5 (11·1–23·6) 14·8 (10·4–21·3)

tmax
† (h) Arithmetic mean (s.d.) 6·24 (4·32) 8·64 (7·68)

Median (range) 4·56 (2·64–24·00) 6·48 (1·92–27·84)

ti (h) Arithmetic mean (s.d.) 4·30 (1·07) 4·03 (1·66)

Median (range) 4·00 (2·42–7·25) 3·47 (1·68–7·75)

t1/2 (days) Arithmetic mean (s.d.) 50·81 (30·32) 55·86 (20·47)

Median (range) 45·59 (23·36–196·22) 52·26 (28·57–110·16)

AUC(0–tz) (days ¥ g/l) Arithmetic mean (s.d.) 251 (97) 234 (114)

Geometric mean (CV) 233 (42) 207 (56)

Median (range) 261 (75–520) 179 (71–467)

AUC(0–•) (days ¥ g/l) Arithmetic mean (s.d.) 956 (653) 989 (329)

Geometric mean (CV) 840 (49) 941 (34)

Median (range) 793 (326–3830) 950 (564–1745)

Clearance (ml/min) Arithmetic mean (s.d.) 28·9 (16·9) 19·9 (13·3)

Geometric mean (CV) 22·9 (96·1) 15·4 (93·9)

Median (range) 26·7 (1·3–76·6) 16·5 (3·6–46·6)

†tmax (d) was converted into tmax (h) for tabulation (i.e. factor 24). AUC, area under the curve; CV, geometric coefficient of variation; s.d., standard

deviation.
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this study was that the cohort of patients was heterogeneous.
Therefore, further post-marketing vigilance is needed to
monitor the immunological and clinical efficacy of this novel
product. Overall, the outcome of this trial was at least within
the range or even better compared to the majority of results
published recently [15,16]. Trough levels below 6 g/l were
detected less frequently under Intratect® treatment when
compared with the reference IVIGs. Importantly, the mean
elimination half-life of about 50 days was higher than that
for native IgG in healthy subjects, indicating the functional
integrity of the IgG contained in Intratect®.

Safety data did not reveal any potential unknown risks or
unexpected or new signs and symptoms allocated to infu-
sions with regard to the known range of IVIG-specific
adverse reactions, as presented in the Summary of Product
Characteristics (SPC) [17], such as pyrexia, headache, nausea
or vomiting. Events timely associated with the infusions
within 48 h occurred in 36 patients, but the relationship
between these events and the study medication was evident
in only four patients. None of the patients reported on any
adverse event after the 48-h follow-up period that may,
potentially, have been associated with the IVIG infusion. In
addition, concomitant relevant infections such as sinusitis,
bronchitis, rhinitis or pharyngitis are common in patients
with PID and did not occur more frequently than reported
previously [11–13,18,19]. Changes of vital signs were not

clinically relevant, and abnormal laboratory values could be
assigned predominantly to the observed infections.

In summary, this study provides details on safety, efficacy
and pharmacokinetic profiles of Intratect®, a fourth-
generation IVIG concentrate. We present here that Intratect®
is a safe, well tolerated and effective preparation for the treat-
ment of patients with PID.
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