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Objectives: To determine demographic features
of patients provided intravenous immunoglobulin
(IVIG) excluding replacement therapy in the inpatient
services and to evaluate indications for IVIG, and side
effects related to therapy.

Methods: Patients who received IVIG therapy between
January 2016 and August 2018 were retrospectively
identified. The demographic features, diagnosis, IVIG
dose, number of days they underwent IVIG therapy,
and whether or not they experienced IVIG-related
side effects were recorded.

Results: A total of 186 patients were included in this
study, and of these, 89 (47.8%) were females. The
median age of all of the patients was 48.5 months old
(range 13-120 months). When the IVIG indications

NC
OPEN ACCESS

were examined, the hematological disease group had
the highest number of patients (n=73, 39.2%). The
US Food and Drug Administration (FDA) labeled
use rate was 45.7%. Side effects were seen in 15
(3.81%) of the 394 IVIG infusions, 2 of which were
acute kidney failure and nausea/vomiting as delayed
onset side effects. The rapid onset side effects included
fever (n=5), headache (n=3), rash and redness (n=2),
and pain in the infusion area, hypotension, and
hypertension (n=1).

Conclusion: Intravenous immunoglobulin
preparations are used for the treatment of many
diseases due to their immunoregulatory effects. In
recent years, the use of IVIGs without FDA approval

has been increasing,.
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Intravenous immunoglobulin (IVIG) preparations
are plasma products obtained from healthy donors.
Intravenous immunoglobulin therapy is primarily used
as a replacement therapy for immunodeficient patients,
but it can also be used for the treatment of many
diseases, at high doses, due to its anti-inflammatory and
immunoregulatory effects."* The indications for US
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Food and Drug Administration (FDA) approved IVIG
use include several diseases, such as primary humoral
immunodeficiency,  immune  thrombocytopenic
purpura (ITP), Kawasaki disease (KD), chronic
lymphocytic  leukemia, and multifocal motor
neuropathy. It has also been proven that IVIG therapy is
beneficial for the treatment of many other diseases, such
as Guillain-Barre syndrome (GBS), neonatal sepsis,
neonatal blood type incompatibility, autoimmune
hemolytic anemia (AHIA), and Stevens-Johnson
syndrome.”” Although IVIGs are used at dosages of
400-500 mg/kg in replacement therapy, higher doses
are used for immunoregulatory treatments."

Several early onset side effects of IVIG use have
been observed, including fever, rash, headache, nausea,
vomiting, and myalgia, as well as late onset and severe
side effects, including aseptic meningitis, acute kidney
failure, thromboembolic events, hemolytic anemia,
and myocardial infarctions. Although the incidence of
IVIG-related side effects differs among previous studies,
it has been reported to range from 3-20%.7"

The aim of this study was to determine the
demographic features of inpatients receiving IVIG
therapy for immunoregulatory treatment, and to
evaluate the indications for and side effects of IVIG
therapy in a tertiary pediatrics hospital.

Methods. Datients who received IVIG therapy
between January 2016 and August 2018 at the
University of Health Sciences, Ankara Child Health
and Diseases Hematology Oncology Training and
Research Hospital (which is a tertiary pediatrics
hospital), Ankara, Turkey, were retrospectively
identified from the patient file registry system. Patients
who underwent IVIG treatments as replacement
therapy were excluded from the study. Additionally, 17
patients were excluded due to insufficient information.
Therefore, a total of 186 patients with complete data
available from the file registry system were included in
this study. The following information was recorded for
each patient: demographic features, diagnosis, inpatient
service in which they were followed-up, IVIG dosage,
number of IVIG treatment days, and whether or not
IVIG-related side effects occurred. It was determined
that all of the patients who underwent IVIG therapy
were provided antipyretics and antihistamines in order
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to reduce the side effects. In order to determine the
IVIG-related side effects, we searched for the number
of hospitalization days after the IVIG therapy. Those
patients with follow-ups of longer than 2 weeks after
the last IVIG dose were gathered into a single group.
The side effects that occurred within the first 6 hours
after the IVIG infusion were considered to be early
onset side effects, and those that occurred between 6
hours and one week afterward were considered to be
delayed onset side effects. The patients” diagnoses were
divided into 7 groups: neurological, hematological,
dermatological, cardiological, rheumatic, infectious,
and neonatal diseases. The use of IVIGs for the treatment
of primary humoral immunodeficiencies, ITR KD,
chronic lymphocytic leukemia, and multifocal motor
neuropathy was found to be approved by the FDA.

The protocol for this study was approved by the
University of Health Sciences, Ankara Child Health and
Diseases Hematology Oncology Training and Research
Hospital Ethics Committee (number 2018/168).

Statistical analysis. The statistical data was calculated
using the Statistical Package for Social Sciences (SPSS)
version 18.0 for Windows (SPSS Inc, Chicago, IL,
USA). A descriptive statistical analysis was conducted,
and because the age at diagnosis was not normally
distributed, the data was expressed as the median and
interquartile range. The qualitative data was expressed
as number and percentage. The Chi-squared test was
used to compare the qualitative data, and the Pearson
correlation test was used for the correlation analysis. A
<0.05 was considered significant.

Results. A total of 186 patients were included in
this study and they received a total of 394 IVIG doses.
Eighty-nine (47.8%) of the patients were females and
97 (52.2%) were males, with a median age of 48.5
months old (range 13-120 months). Ninety-six (51.6%)
patients received a single IVIG dose, and the remaining
patients received between 2-5 doses. With regard to
their nationalities, 165 (88.7%) patients were Turkish,
16 (8.6%) were Syrian, 4 (2.2%) were Iraqi, and one
(0.5%) was Afghan.

Most of the patients were hospitalized in the
hematology-oncology service (32.8%), followed by
the older children’s service (17.2%), and the pediatric
intensive care unit (15.1%) (Table 1).

When the indications for the IVIG administration
wereexamined, 39.2% patientswere in the hematological
disease group, 16.7% were in the cardiological disease
group, 13.5% were in the rheumatic disease group, and

11.8% were in the neurological disease group (Table 2).
The FDA labeled usage rate was 45.7% (n=85).
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Table 1 - Distribution of services where patients received
intravenous immunoglobulin therapy.

Table 2 - Indications for intravenous immunoglobulin therapy.

Disease group n (%)
Service n (%) Hematologic diseases 73 (39.2)
Hematology-oncology service 61 (32.8) ITP (acute) 47 (25.2)
Older children service (2-18 years) 32(17.2) ITP (chronic) 15 (8.1)
Pediatric intensive care unit 28 (15.1) Autoimmune hemolytic anemia 6 (3.2)
Neonatal intensive care unit 18 (9.7) Hemophagocytic lymphohistiocytosis 5 (2.7)

Infectious diseases service 18 (9.7) Cardiological diseases
Burn + pediatric surgery intensive care unit 15 (8) Myocarditis 31 (16.7)
Infant service (1-24 months) 14 (7.5) Rheumatic diseases 25 (13.5)
Total 186 (100) Kawasaki disease 23 (12.4)
Dermatomyositis 2 (1.1)
Neurologic diseases 22 (11.8)
The 186 patients included in this study received GBS 12 (64)
a total of 394 IVIG doses. Of these treatments, 211 Autoimmune limbic encephalitis 7 (3.8
(53.6%) doses of 0.4-0.5 g/kg were provided, 82 Multiple sclerosis 2 (11
(20.8%) doses of 0.8 g/kg were provided, 74 (18.8%) P Resistant epilepsy b3

. nfectious diseases
doses of 1 g/kg were provided, and 27 (6.9%) doses Sepsis 16 (8.6)
of 2 g/kg were provided. Side effects were observed in Newborn disease 14 (7.5)
15 (3.8%) of a total of 394 IVIG doses, 2 of which Neonatal sepsis 3 (1.6)
were provided as 1 g/kg, 2 as 2 g/kg, 5 as 0.4-0.5 g/ Alloimmune thrombocytopenia 3 (16)
kg and 6 as 0.8 g/kg. When dose-dependent side Hemolytic anemia (ABO-RH incompatibility) 8 (4.3)
. . . Dermatologic diseases 5 (2.7)
effects were examined; side effects were seen in 2 of s

teven-Johnson syndrome 4 (2.2)

27 (7.4%) patients who received IVIG as 2 g/kg, in 2
of 74 (2.7%) patients who received 1 g/kg, in 6 of 82
(7.31%) patients who received 0.8 g/kg, and in 5 of
211 (2.4%) patients who received 0.4 g/kg. There were
no significant differences between IVIG dose and side
effects (p=0.161).

Two of the side effects were acute kidney failure
and nausea/vomiting as delayed onset side effects. The
rapid onset side effects included fever (n=5), headache
(n=3), rash and redness (n=2), and pain in the infusion
area, hypotension, and hypertension (n=1). Of the 15
patients in whom side effects were observed, 7 (46.7%)
of the patients were provided IVIG treatments for
FDA approved diseases and 8 (53.33%) were provided
IVIG treatments without FDA approval. Moreover,
32 (17.2%) of the patients were discharged one day
after receiving the IVIG therapy, 98 (52.69%) were
discharged between 2-7 days after the IVIG therapy,
and 30 (16.1%) were discharged between 8-14 days
after the therapy. Twenty-six (14%) patients were
hospitalized and followed-up for more than 14 days
following the IVIG therapy.

Discussion. In addition to replacement therapy,
IVIG therapy is commonly used to treat several diseases
for which it has not been approved by the FDA due
to its immunoregulatory effects. In a Malaysian study
in which 115 pediatric patients were evaluated, the
FDA labeled usage rate was 53%; however, this rate was
70% in one study from Turkey conducted in a pediatric

DRESS 1 (0.5
ITP: immune thrombocytopenic purpura, GBS: Guillain-Barre
syndrome, DRESS: drug rash with eosinophilia and systemic
symptoms, ABO-RH: blood groups

infectious diseases clinic.'""* In our study, the FDA
labeled usage rate was 45.7%. This lower FDA labeled
usage rate when compared to other studies may have
been due to the fact that immunodeficiency conditions,
which are the primary IVIG usage area, were not
included in this study.

Hematological diseases are among those diseases for
which IVIGs are commonly used, including immune
thrombocytopenic purpura, AIHA, hemophagocytic
lymphohistiocytosis (HLH), and bone marrow
transplantation cases.'** The most common diseases
for which IVIGs were used were hematological diseases.
Intravenous immunoglobulins were provided to 62
patients with diagnoses of ITP, 6 patients with ATHA,
and 5 patients with HLH. This may be attributed to the
fact that the number of patients followed up was high,
because the hematology oncology unit of our hospital is
a large center with a 50-bed capacity.

Cardiac complications decrease if [IVIGs are provided
within the first 10 days of KD, and it is reccommended
that this therapy be used at higher doses (2 g/kg/day)
when compared to replacement therapy.”'® In our
study, 23 (12.4%) patients received IVIG therapy due
to KD, and all of the patients were provided doses of
2 glkg.
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Intravenous immunoglobulin use is common in
neurological disease cases. Previous studies have shown
that IVIG therapy is as effective as plasmapheresis
therapy, especially in GBS. In addition, IVIGs may be
helpful in other neurological diseases, such as multiple
sclerosis, autoimmune encephalitis, and resistant
epilepsy.'"" In our study, 22 (11.8%) patients received
IVIG treatments for neurological diseases, and the most
common indication in this groups was GBS (n=12).

One of the diseases for which IVIG preparations
are used without FDA approval is sepsis, especially
during the neonatal period. In one study from Egypt
that included sepsis patients in a pediatric intensive care
unit, IVIG therapy was provided as an adjuvant therapy
for sepsis treatment, and it was found to have positive
effects on the length of stay in the intensive care unit.'®
In our study, 19 (10.2%) patients received IVIG therapy
to support sepsis treatment. Although 7 of these patients
died, the remaining 12 patients recovered from sepsis.
Among the patients that died, 4 had severe burns on the
body, 2 had neonatal sepsis, and one was a 4-month-old
patient who underwent surgery for jejunal atresia and
exhibited severe malnutrition and ileus. In our study,
we only evaluated the patients who were provided IVIG
therapy; therefore, the utility of the IVIG therapy was
not evaluated with regard to sepsis treatment.

The use of IVIGs in the treatment of acute
myocarditis in pediatric patients has been shown to have
positive effects on left ventricular functions and survival,
and high dosages (2 g/kg) have been recommended.'**
In our study, 31 (16.7%) patients with diagnoses of
myocarditis received IVIG therapy at dosages of 2 g/kg.

The rate of IVIG-related side effects varies among
studies. In one study from Turkey, the rate was 9.3%,
but in a study from Malaysia, it was 6.1%.'""'* In
another study from the Philippines that evaluated 77
patients, IVIG-related side effects were found in 32%
of the cases, with the most common side effects being
fever and rash.?’ In our study, side effects were seen
in 15 (3.8%) of the 394 IVIG infusions. Two of the
patients exhibited acute kidney failure and nausea/
vomiting as delayed onset side effects. The rapid onset
side effects included: fever in 5 patients; headache in
3 patients; rash and redness in 2 patients, and pain in
the infusion area hypotension; and hypertension in one
patient. Aseptic meningitis and anaphylaxis are among
the severe side effects of IVIG therapy, but these were
not found in any of our patients. The lower rate of side
effects in our study when compared to the literature
may be attributed to the following: all of the patients
received premedication before therapy, the infusions
were usually provided slowly over 8 hours, and some of
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the patients were discharged a short time after receiving
the IVIG therapy, and they could not be evaluated for
delayed onset side effects.

Study limitations. This study was designed as a
retrospective study with data from a single center.
Moreover, an efficacy comparison could not be
performed with patients who did not receive IVIG
therapy.

In conclusion, IVIG preparations are used
for the treatment of many diseases due to their
immunoregulatory effects. In recent years, the use
of IVIG therapy without FDA approval has been
increasing. Decisions on this treatment should be made
while considering its costs and side effects. Further
studies are needed to evaluate the efficacy of this
treatment in patients without definitive indications.
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