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ABSTRACT

Introduction: Intravenous immunoglobulin (IVIG) is a plasma-derived medicinal product (PDMP) used to treat vari-
ous immune and non-immunological diseases. The characteristics and indications for IVIG demand among patients
at Hospital Universiti Sains Malaysia (USM) are the focus of this study. Methods: A retrospective cross-sectional
study was performed on 218 patients who received IVIG in Hospital USM. Data were gathered from a list of requests
for IVIG recorded in the Pharmacy Department and the patients’ case notes. For statistical analysis, Chi-square
and T-test analysis were employed, and a p-value of <0.05 was deemed significant. Results: A total of 218 patients
were prescribed with IVIG in Hospital USM from January 2019 until December 2020 of which 111 (50.9%) were
males and 107 (49.1%) were females. In the adult cohort, the most common labelled IVIG indication was for hae-
matopoietic stem cell transplant (12.9%), while the most common off-label IVIG indication was for myasthenia
gravis (30.6%). The highest labelled indication for IVIG in paediatric cohort was for Kawasaki disease (8.3%) and
the highest off-label IVIG indication was for neonatal jaundice (39.0%). There were significant differences between
labelled and off-label IVIG usage (p=0.039) and its frequency (p<0.001) in both populations; adult and paediat-
ric. Conclusion: The use of IVIG labelled and off-label by adult and paediatric patients in Hospital USM differed
significantly. In order to help clinicians properly prescribe IVIG, a local guideline for its use should be developed.
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INTRODUCTION

Intravenous immunoglobulin (IVIG) is a plasma product
manufactured by separating gamma-globulin fraction
from the pooled plasma of 3,000 to 60,000 donors (1).
The plasma undergoes alcohol fractionation with anti-
aggregation and stabilisation processes that yield a
product with 95% to 99% of highly purified polyvalent
immunoglobulin G (IgG) with traces of immunoglobulin
A (IgA), immunoglobulin D (IgD), immunoglobulin E
(IgE), and immunoglobulin M (IgM) (1).

The mechanisms of IVIG actions are complex and
include anti-infective, ~immunomodulatory, and
anti-inflammatory (1). In primary and secondary

immunodeficiency diseases, IVIG contains antigen-
specific 1gG  which is important in providing
‘replacement’ antibody by increasing the antibody levels
and likely enhancing other immunological functions,
such as removing immunosuppressive complexes, thus
restoring normal immune function (1,2).

In the year 1952, Bruton successfully treated an 8-year-
old patient with agammaglobulinaemia whom suffered
recurrent pneumococcal infections with subcutaneous
immunoglobulin as replacement therapy (3). Since then,
IVIG has evolved to become crucial therapeutic product
for treating patients with immunodeficiencies including
after stem cell transplants. Other than that, immune
thrombocytopenia (ITP) and chronic inflammatory
demyelinating polyneuropathy (CIDP) are examples of
disorders for which IVIG has a wide range of uses as
an immunomodulatory agent (4). Hence, IVIG has been
designated as one of the important medicines in the World
Health Organisation (WHO) Model List of Essential
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Medicines (5). Furthermore, several investigational
uses of IVIG, such as those for Alzheimer’s disease and
COVID-19, were being researched (6,7).

The demand for IVIG is increasing and the data showed
the immunoglobulin usage has increased annually by
6% to 8% (4,8). However, only 56 of the 171 reporting
countries, as reported by WHO, produce plasma-derived
medicinal products (PDMPs) obtained from the plasma
fractionation, whereas the remaining 91 countries
import all their PDMPs (9). Only 18% of plasma source
originated from the Asia-Pacific region, with the United
States serving as a major provider, accounting for 67%
of the total plasma volume collected globally before
the COVID-19 pandemic (4,10). Due to the decrease
in red cell demand, the volume of recovered plasma
collected in recent years has also declined, particularly
during the COVID-19 pandemic. This situation occurred
notably after the implementation of the patient blood
management programme, fear of exposure to the SARS-
CoV-2 infection, and other logistic factors (4,10,11).

Malaysia embarked on contract fractionation for
plasma products in 1990 to obtain PDMPs that include
IVIG (12). The National Blood Centre (NBC) in Kuala
Lumpur is responsible for the collection of plasma and
exports 80,000 bags of plasma each year to Australia to
obtain PDMPs such as factor VIII and IX concentrates,
prothrombin complex concentrates, human albumin,
and IVIG (12,13). Nevertheless, Malaysia is unable to
develop its own plasma fractionation plant due to the
small number of plasma collection and limitations in
terms of expertise (12).

The limitation of the IVIG is its great cost burden and
limited supply since it is manufactured externally.
Hospital Universiti Sains Malaysia (USM) obtains its
supply of IVIG and other PDMPs through contract
purchase. Until now, local data for IVIG usage in
Hospital USM are still lacking. The issue is made worse
by the lack of a local registry and of usage guidelines for
IVIG. Hence, the quantity and indications of actual IVIG
usage for patients in the hospital remain uncertain. We
aimed to identify the characteristic of IVIG demand in
this teaching hospital.

MATERIALS AND METHODS

This study, which was retrospective and cross-sectional
in nature, involved 218 patients who received IVIG at
Hospital USM between January 2019 and December
2020. The Hospital USM is a teaching hospital for
the School of Medical Sciences of the Universiti Sains
Malaysia (USM), and serves as a tertiary referral centre
mainly for the East Kelantan and North Terengganu
districts, as well as from other government and private
hospitals in the East Coast of Peninsular Malaysia. IVIG
has been used in the hospital by various departments and
specialties. The Human Research Ethics Committee of

USM has approved this study (USM/JEPeM/21080540).
Single proportion formula was used to calculate the
sample size, and purposive sampling was carried out.
Adults and children (under 18 years old) who received
IVIG therapy were included in the study. Patients
who receive incomplete IVIG therapy and those with
incomplete data in the request list or patient’s case note
were excluded from the study.

The subjects were identified from the request list for
IVIG in the Pharmacy Department and the patients’ case
notes in the Medical Record Unit of the hospital were
retrieved. All collected information, including patients’
demographics, IVIG indications, and the frequency of
IVIG usage were collated. IBM SPSS version 26 (SPSS®,
Chicago, Illinois, USA) for Windows software was used
to perform statistical analysis.

The characteristics of IVIG demand for labelled and
off-label indications according to the FDA approved
indications were analysed and presented in a descriptive
manner. The numerical data were expressed as median
(interquartile range [IQR]), and the categorical data
as frequency (percentage). The Chi-square test and
independent sample T-test were used to determine the
associated factors (age, gender, race, and diagnosis)
towards the labelled and off-label use of IVIG. A <0.05
p-value was regarded as statistically significant.

RESULTS

Two hundred and eighteen patients attended Hospital
USM were prescribed with IVIG during the research
period, which ran from 1st January 2019 to 3Tst
December 2020. The median (IQR) age of patients
who received IVIG was 7 years (0, 45.25 years). There
were 111 (50.9%) males and 107 (49.1%) females.
The majority of the patients were Malay, 200 (91.7%)
patients followed by non-Malay, 18 (8.3%) patients. The
total dose amount of IVIG administered was 12,767.9
grams, of which 9,891.4 grams of IVIG was prescribed
to adult patients, and 2,876.5 grams were administered
to paediatric patients.

The highest indications for IVIG usage among all
patients were neonatal jaundice, 52 (23.9%) cases,
followed by sepsis, 28 (12.8%) cases, and myasthenia
gravis, 26 (11.9%) cases (Table 1). Other indications for
which IVIG was prescribed for include ITP, Guillain-
Barré syndrome, Kawasaki disease, haematopoietic stem
cell transplantation (HSCT), acute respiratory distress
syndrome, prophylaxis against Varicella zoster infection,
autoimmune haemolytic anaemia, encephalitis, primary
immunodeficiency, CIDP, Stevens-Johnson syndrome,
systemic lupus erythematosus, myocarditis, herpes
zoster, hypogammaglobulinaemia, and post-transfusion
purpura. Low prevalence IVIG usage for optic neuritis,
foetal-maternal transfusion, prophylaxis against vertical
transmission of hepatitis B, prophylaxis for haemolytic
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disease of foetus and newborn, osteosarcoma,
neuropathic pain secondary to B-acute lymphoblastic
leukaemia, post-operative, and chronic axonal motor
neuropathy was categorised as ‘miscellaneous.’

Among these cases, a total of 85 cases were adults and

Table | : Indications within each category and descriptive
analysis of all patients receiving IVIG

Indications for IVIG usage nn:(%/l)S
Medical
Sepsis 28(12.8)
Haematopoietic stem cell transplant 11 (5.0)
Kawasaki disease 11 (5.0)
Acute respiratory distress syndrome 9 (4.1)
Froph.ylaxis against Varicella zoster 94.1)
infection
Chickenpox 4(1.8)
Herpes zoster 2(0.9)
Myocarditis 2(0.9)
Immunology
Neonatal jaundice 52 (23.9)
Immune thrombocytopenia 15 (6.9)
Autoimmune haemolytic anaemia 6(2.8)
Primary immunodeficiency 4(1.8)
Stevens-Johnson syndrome 4(1.8)
Systemic lupus erythematosus 3(1.4)
Hypogammaglobulinaemia 1(0.5)
Post-transfusion purpura 1(0.5)
Neurology
Myasthenia gravis 26 (11.9)
Guillain-Barré syndrome 12 (5.5)
Encephalitis 6(2.8)
Chronic inflammatory demyelinating 4(1.8)
polyneuropathy
Others
Miscellaneous 8(3.8)

IVIG = Intravenous immunoglobulin

133 cases were paediatric. IVIG was used as labelled
indications in 22 (10.1%) paediatric cases, and 24
(11.0%) adult cases, while it was used as off-label in
111 (50.9%) paediatric cases, and 61 (28.0%) adult
cases. IVIG was given one-off in 131 (60.1%) paediatric
cases, and 71 (32.6%) adult cases, while 2 (0.9%)
paediatric patients and 14 (6.4%) adult patients received
it as regular replacement therapy. There were significant
distinctions between labelled and off-label IVIG usage
(p=0.039) and its frequency (p<0.001) in both adult and
paediatric populations. Table Il summarises descriptive
analyses of labelled and off-label indications as well as
the frequency of IVIG usage in all patients.

The highest labelled indication for IVIG was ITP
with 15 (6.9%) cases followed equally by HSCT, 11
(5.0%) cases, and Kawasaki disease, 11 (5.0%) cases

Table II: Descriptive analysis of 1VIG usage and frequency in

all patients
Usage Frequency
La- Off-la- One-off  Regular
belled bel n=202 replace-
n=46 n=172 Pyalue n(%) ment P-val-
n%)  n%) therapy  ue
n=16
n(%)
Paedi- 22 111 0.039 131 2(0.9) <
atrics (10.1)  (50.9) (60.1) ’ 0.001
Adult 24 61 71
(11.00  (28.0) (32.6) 14 (6.4)

*p<0.05 - statistically-significant values; IVIG = Intravenous immunoglobulin

respectively. While the highest off-label IVIG indications
were neonatal jaundice, 52 (23.9%) cases, followed
by sepsis, 28 (12.8%) cases and myasthenia gravis, 26
(11.9%) cases. In the adult cohort, the highest labelled
use of IVIG was for HSCT, 11 (12.9%) cases while the
highest off-label IVIG usage was for myasthenia gravis,
26 (30.6%) cases. In paediatric cohort, the commonest
labelled indication for IVIG therapy was for Kawasaki
disease, with 11 (8.3%) cases, while neonatal jaundice
accounted for 52 (39.0%) cases when IVIG was used
off-label. Table Il summarises a comprehensive list of
labelled and off-label IVIG indications for all patients.
There was no significant association between age
(p=0.292) and gender (p=0.064) with either labelled IVIG
use, or off-label IVIG use in any of the patients. Adult
patients’ use of IVIG both on and off-label demonstrated
a statistically significant association with the clinical
category (p=0.002). However, there was no significant
association between labelled and off-label IVIG usage in
paediatric patients (p=0.326). The detailed results on the
associated factors of labelled and off-label IVIG usage
are shown in Table IV.

DISCUSSION

IVIG has become a significant therapy to treat various
diseases owing to its mechanism, not only as a
replacement therapy, but also as an anti-inflammatory
and immunomodulatory. Unlike other government
hospitals in Malaysia that obtain PDMPs through
contract fractionation, Hospital USM gets its IVIG supply
and other PDMPs like human albumin, prothrombin
complex concentrates, factor VIII concentrates, and
factor IX concentrates through contract purchase. Here,
we examined the use of IVIG in one of Malaysia’s
teaching hospitals including the associated factors to
both labelled and off-label IVIG usage.

Most of the study participants were of Malay race, which
represents the majority of the Kelantan State population
and the distribution of Malaysians in general (14). Our
findings were comparable to the previous local study
in terms of demographic, where Malay made up the
majority (15). The results of the study have shown an
almost equal proportion of both genders receiving IVIG.
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Table 11I: Descriptive analysis of IVIG indications in adult and pae-
diatric patients

Table 11I: Descriptive analysis of IVIG indications in adult and paedi-
atric patients (Continued)

oA Labelled Off-label oA Labelled Off-label
indications indications
All patients n=46 n(%) n=172 n(%) Paediatric n=22 n(%) n=111 n(%)
Immune 15 . 52 Kawasaki 11 Neonatal jaun-
thrombocyto- (6.9) (l;(zznatal Jaun- (23.9) disease (8.3) dice 52(39.0
penta Immune 9 Sepsis
Haematopoi- 1 28 thrombocyto- 6.7) 20 (15.0)
etic stem cell (5.0) Sepsis (12.8) penia ’
transplant Primary 1 Prophylaxis 9(6.7)
Kawasaki 11 Myasthenia 26 (11.9) immunodefi- ©0.8) against Varicella
disease (5.0 gravis ciency ’ zoster infection
Chronic 4 12 (5.5) Hypogamma- 1 Acute respiratory 5(3.8)
inflamrr‘wato‘ry (1.8) Guillain-Barré globulinaemia ©0.8) distress syn-
demyelinating d drome
olyneurop- syndrome
gthy Chickenpox 4(3.0)
Primary 4 Prophylaxis 9(4.1) Encephalitis 43.0
immunodefi- (1.8) against Varicella Guillain-Barré
ciency zoster infection syndrome 323
1 Acute respiratory 9(4.1) Herpes zoster 2(1.5)
Hypogamma- (0.5) distress syn-
globulinaemia drome Myocarditis 2(1.5)
Autoimmune 6(2.8) Stevens-Johnson 1(0.8)
haemolytic syndrome
anaemia Systemic lupus
N 1(0.8)
Encephalitis 6(2.8) erythematosus
Chickenpox 4(1.8) Autoimmyne
haemolytic 1(0.8)
Stevens-Johnson 4(1.8) anaemia
syndrome .
' Miscellaneous 7(5.2)
Systemic lupus 3(1.4) IVIG = Intravenous immunoglobulin
erythematosus
Herpes zoster 20.9) Furthermore, this flqdlng was also similar to stuqhes
" " conducted at Hospital Serdang and UKM Medical
yocarditis 2(0.9) X
. Centre, which demonstrated the use of IVIG was nearly
Post-transfusion 1(0.5)
purpura equal between males and females (16).
Miscellaneous 8(3.8)

Adult 24 %) 61 %) The.most common .mdlcatlon for IVIG differs across
Haematopoi Myasthenia studies. Our analysis found that the most frequently
eticstem cell 11 (12.9) gravis 26 (30.6) reported reasons for IVIG treatment were neonatal
transplant jaundice followed by sepsis and myasthenia gravis. This
Immune 6 Guillain-Barré finding differs from other studies conducted in Malaysia.
h : 10. . . . .
;ggi?bocyto (71)  Syndrome 90106 Previous studies conducted in three government tertiary

. . hospitals found the commonest use for IVIG was for
Chronic 4 Sepsis 8(9.4) R . .. . .
inflammatory 4.7) primary immunodeficiency, hypogammaglobulinemia,
deTwelinating and other deficiency states, while another study done
olyneurop- . . . .
ch§ P at a tertiary referral hospital reported that IVIG primarily
Primary , Autoimmune prescribed for ITP (16-18).
immunodefi- 3.5) haemolytic 5(5.9)
clency anaemia To find indications for the use of IVIG among all patients

qute respiratory 4 (4.7) at Hospital USM, we categorised the study into labelled
istress syn-

drome and off-label groups. The most common reasons for the
Stevensohmson 1, o labelled use of IVIG |n.Hgsp|taI USM were ITP, foI.Iowed
syndrome ' by HSCT and Kawasaki disease. In Malaysia, IVIG is used
Systemic lupus 03 with corticosteroids as the first-line treatment for ITP.
erythematosus ’ Patients with severe ITP who require a rapid increase
Encephalitis 2(23) in platelet count can benefit from IVIG as it is seen as a
Posttransfusion ;) very effective treatment (19). The mechanism of IVIG in
purpura amelioration of ITP is unclear, however, it may involve
Miscellaneous 10.2) IL-11 induction which stimulates megakaryocytes to

CONTINUE promote thrombopoiesis (20). ITP was the commonest
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Table IV: Comparison analysis of IVIG indication among all patients

Characteristics Labelled Off-label P-value
(n=46) (n=172)
e 205 259 041 o
Gender® 0.064¢
Male 29 82
Female 17 90
Race” 0.011¢
Malay 38 162
Non-Malay 8 10
Paediatrics® 0.326¢
Medical 11 42
Neurology 0 7
Immunology 11 55
Others 0 7
Adult® 0.002¢
Medical 11 12
Neurology 4 37
Immunology 9 11
Others 0 1

“value expressed as mean (SD)
bvalue expressed as number of patients (n)
“Independent t-test with the level significance of 0.05

dpearson chi-square test with the level of significance of 0.05

indication for IVIG in the United States, Saudi Arabia,
and Israel (21-23).

The most common off-label usage of IVIG in Hospital
USM was for neonatal jaundice. IVIG is used to avoid
exchange transfusion in cases of severe jaundice caused
by either Rh or ABO incompatibility. However, the
indications of IVIG usage in these cases were considered
off-label since itwas not licensed by FDA for the treatment
of neonatal jaundice. IVIG was found ineffective in
preventing or reducing the exchange transfusion (ET)
needs in infants with haemolytic disease of the newborn
due to ABO incompatibility (24). According to a
Cochrane review and local clinical practice guidelines,
there is inadequate evidence to support the use of IVIG
in alloimmune haemolytic disease of the newborn and
neonatal jaundice (25, 26). International guidelines did
not recommend routine 1VIG to be given to reduce the
need for ET routinely in cases of Rh or ABO haemolytic
disease of the newborns. Furthermore, the guidelines
did not suggest using IVIG in severe hyperbilirubinaemia
cases which are unresponsive to phototherapy (27).

Our study found IVIG was commonly given as a labelled
indication for haematopoietic stem cell transplantation.
It was believed that IVIG play a preventive role against
cytomegalovirus (CMV) infection and diseases in HSCT.
An earlier randomised trial showed prophylactic IVIG
extensively lowers the possibility of deadly CMV disease,
CMV pneumonia, non-CMV interstitial pneumonia, and
total mortality (28). The FDA has approved the use of
IVIG in patients above the age of 20 following a bone
marrow transplant. However, the advantages of IVIG

prophylaxis after allogeneic HSCT remain debatable.
Two meta-analysis found IVIG given prophylactically
did not have a significant effect in terms of patient
survival and prevention of infection (29,30). Following
this, the American Society of Blood and Marrow
Transplantation has changed its prevention guidelines to
guard against infectious complications among allogeneic
HSCT recipients. The panel has advised that high-risk
allogeneic HSCT recipients should have their 1gG levels
monitored and that IVIG prophylaxis should not be
routinely given within the first 100 days after allogeneic
HSCT, and that IVIG should only be administered for
patients with severe hypogammaglobulinemia (31).
According to a retrospective study, multiple myeloma
patients who received peri-transplant IVIG prophylaxis
in autologous HSCT did not experience any significant
difference in terms of infection complications (32). The
effectiveness of IVIG therapy as an indication in the bone
marrow and haematopoietic stem cell transplantation
needs to be evaluated in further randomised trials.

The highest off-label indication for IVIG among
adult patients is for myasthenia gravis treatment.
The mainstay in the treatment of myasthenia gravis is
pharmacological therapy that includes pyridostigmine
in addition to corticosteroids according to the severity
of the disease (33). Other mode of treatment includes
the use of biologics such as rituximab, eculizumab, and
efgartigimod (34). The treatment could be escalated
to IVIG, plasmapheresis, or immunosuppressants in
refractory cases (33). Several mechanisms of IVIG in
the treatment of myasthenia gravis have been proposed
including neutralisation of autoantibodies by anti-
idiotypic antibodies, suppression of complement
activation,  downregulation  of  pro-inflammatory
cytokines involving B-cell and T-cell activation, and
upregulation of FcyRIlb inhibitory receptors that increase
the efficacy of IVIG (33). Itis usually prescribed in severe
or acute exacerbation of myasthenic crisis. A Cochrane
review has highlighted that there is inadequate evidence
from randomised trials to determine whether IVIG is
effective in treating chronic myasthenia gravis (35).
The use of IVIG could be considered in chronic cases
when the optimal symptom is unattainable despite using
conventional immunosuppressants (34).

This study found that half of the labelled use of IVIG
among paediatric patients was for Kawasaki disease.
Since the aetiology of the disease is still undetermined,
the exact mechanism upon which IVIG affects Kawasaki
disease remains speculative (36). However, it is believed
that the disease can be treated with IVIG due to its
immunomodulatory and anti-inflammatory properties
(36). According to the American Academy of Allergy,
Asthma, and Immunology (AAAI), there is high evidence
supporting the use of IVIG for treating Kawasaki disease
(37). In Malaysia and Japan, IVIG is used as the first-
line treatment for Kawasaki disease, together with
acetylsalicylic acid. It can also be repeated in refractory
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cases (36,38).

In regard to patient demographics, our study found
the only significant association was between the race
of the patients with labelled and off-label indications
of IVIG, while the association of other demographic
characteristics (age and gender) with labelled and off-
label IVIG usage was not significant. This might be due
to the population in Kelantan is largely homogenous,
with 93.0% of its population is of ethnic Malay (14).
The clinical category was associated with the labelled
and off-label IVIG usage in adult patients. Other than
FDA-licensed indications of IVIG, there are numerous
guidelines, protocols, and tools in available in other
nations for the prescription of IVIG therapy in clinical
practice (5,37,39,40). Therefore, the association of
clinical category with the labelled and off-label usage of
IVIG could be explained by the practitioners’ reference
to the available guidelines.

IVIG has significantly impacted various medical
specialties. When conventional therapies have failed,
contraindicated, or did not yield the desirable outcome
for the patients, IVIG can be used as a second-line
treatment. As mentioned before, the reports of off-
label use of IVIG that go beyond the FDA-approved
indications for IVIG usage, its high cost, and the risk of
adverse reactions from its therapy may lead to decreased
supply and cause unwanted side effects on patients.
Therefore, clinicians must adhere to current clinical
indications and level of evidence when prescribing
IVIG for therapy (37). Institutional control mechanisms
may be necessary to implement, for instance, approval
forms for IVIG usage, restricted prescribing authority,
and specialty consultations (2,15,22). In addition, the
development of an IVIG usage registry, especially in
disorders for which evidence is lacking as well as in
rare disorders could pave the way for more case-control
studies and randomised trials to evaluate the efficacy of
IVIG in such conditions (1,22). The data obtained also
may be beneficial to develop a national policy to guide
clinicians in prescribing IVIG therapy appropriately
(15). As showed from our data, diverse group of patients
cohort receiving IVIG despite having similar indication.
Thus, development of a working party group involving
all the doctors involved in taking care these patients are
advisable for formulating the national local guideline for
immunoglobulin replacement therapy prescription.

Our research has encountered some limitations. It is a
single-centre, retrospective study. Hence, the findings
may not accurately reflect national practice. The impact
of IVIG usage on the clinical outcomes such as the
severity of illness, morbidity, mortality, and the length
of hospitalisation was not examined in our study. IVIG
was licensed by the FDA for use in adult bone marrow
transplant patients to prevent acute graft-versus-host
disease, infection, and interstitial pneumonia (37).
Hospital USM has served as a centre for haematopoietic

stem cell transplantation on the East Coast of Peninsular
Malaysia for adults, and this study only shows the findings
on the indication of IVIG among adult HSCT patients in
the hospital. The COVID-19 pandemic coincided with
the latter half of the duration included in this study.
Therefore, the impact of COVID-19 on the usage of IVIG
in Hospital USM needed further evaluation.

CONCLUSION

In our analysis, the common labelled indications for
IVIG use were immune thrombocytopenia, followed
by haematopoietic stem cell transplantation, and
Kawasaki disease. While the common off-label
indications for IVIG were neonatal jaundice, sepsis,
and myasthenia gravis. There was a significant
difference between the labelled and off-label usage of
IVIG among adult and paediatric patients in Hospital
USM. The clinical category in adult patients had a
significant association with the indications for IVIG
usage. To help clinicians prescribe IVIG appropriately,
a local guideline for its usage should be developed.
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