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Abstract

The goal of drug utilization evaluation (DUE) is to improve patients’ care. Studying the admin-
istration and utilization pattern of Intravenous Immunoglobulin (IVIg) is an important research topic due
to its significant role in the treatment and control of many disorders, its high cost, and limited availability.
We aimed to evaluate the pattern of [VIg use in an educational hospital. In this descriptive-cross sectional
study, 250 patients’ records including medical orders, nursing notes and drug chart were evaluated. We
used Food and Drug Administration (FDA) and United Kindom (UK) protocols to evaluate IVIg indi-
cations in our study. Data were analyzed using the SPSS software. Prescription of IVIg in our hospital
adhered to FDA-approved and UK highly evidence based indications in 64.1% and 67.6% of the cases,
respectively. Immune thrombocytopenic purpura (ITP) was the most common indication that IVIg was
correctly prescribed for 52.7% based on FDA guideline and 50% based on UK guideline. Sepsis (15.5%),
hyperbillirubinemia (10.4%), encephalitis (3.5%), and aplastic anemia (1.38%) were incorrect indications
of IVIg in our study. Adverse drug reactions (ADRs) were observed in 14.5% of patients. Consumption
of IVIg in our hospital, was more consistent with international guidelines compared to other hospitals in
Iran, however unnecessary prescriptions cannot be ignored. We suggest developing national guidelines and
educating our prescribers for the use of [IVIg to minimize irrational prescription of expensive and important
medicines such as [VIg.
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1. Introduction been introduced in USA and Europe in late 1960s,
Irrational prescription of drugs is a chal- and is still a major issue in medical research. DUE

lenge for health care systems, all over the world helps us to investigate drug usage pattern and cor-

(1, 2). Optimization of drug prescription, not only rect it based on standard guidelines, if necessary

leads to reduction in costs, but also, improves (D).

quality of treatment and patients’ safety (3). Intravenous immunoglobulin (IVIg) is an
Drug utilization evaluation (DUE) has expensive biologic product with a difficult process
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gens. Also, it is prescribed in many autoimmune
disorders because of immunomodulatory and
anti-inflammatory effects (5). The indications of
IVIg administration are very different and includ
labelled, off-label and investigational use without
confirmed clinical evidence (6). So, it is important
to optimize consumption of IVIg and save it for
patients at real risk. This study aimed to evaluate
IVIg usage pattern in an educational pediatric hos-
pital and compare it with two international guide-
lines.

2. Materials and Methods

This descriptive-cross sectional study
was carried out at a Pediatric Hospital, Bandar
Abbas, Iran, from September 2017 to February
2018 to investigate the pattern of administration
and utilization of IVIg (Privigen®, manufactured
by CSL Behring Pharmaceutical Company). The
Pediatric Hospital is a Hormozgan University of
Medical Sciences (HUMS) affiliated hospital and
it is a referral center for pediatric diseases. This
study has been approved by ethical committee of
HUMS (code: REC.1396.94).

Related information was gathered from
hospital Information technology (IT) unit and
medical records department, by a Pharm D stu-
dent. All patients’ records including medical histo-
ry, physician’s orders, nursing notes, and medical
consulting sheets were studied. Demographic data
(age and sex) and weight, the reason for [VIg pre-
scription, adverse drug reactions (ADRs) related
to IVIg prescription, medical specialization and
the amount of [VIg consumed, were recorded.

We used Food and Drug Administration
(FDA) and United Kindom (UK) protocol to eval-
uate [VIg indications in our study. In the FDA pro-
tocol, IVIg indications are classified into approved
and non-approved (6). Indications of IVIg graded
by coloring in UK protocol, which is defined as
4 colors; Red: highly evidence based, treatment
with IVIg considered vital, highest priority, Blue:
reasonable evidence based, use of IVIg should be
modified in times of shortage, moderate priority,
Gray: weakly evidence based, treatment should be
planed case by case, latest priority and black: use
of IVIg is not recommended (7).

Data were analyzed using IBM SPSS soft-
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ware version 24.0. The Mean + SD for continuous
variables and number (percentages) for descriptive
assessment were reported.

3. Results

Among 144 patients’ records evaluated in
this study, 59.7 % boys and 40.3 % were girls. Pa-
tient’s age ranged from 1 day to 12 years old. IVIg
was ordered for 11 indications: immune thrombo-
cytopenic purpura (ITP)(33.3%), sepsis (15.3%)
Kawasaki syndrome (13.1%), hyperbilirubinemia
(10.4%), ataxia telangiectasia (9.0%), primary
immunodeficiency (6.2%), encephalitis(3.5%),
Guillan Barre syndrome (2.8%), allergic skin reac-
tion(2.1%), secondary immunodeficiency (1.4%),
aplastic anemia (1.4%) and unknown reasons
(1.4%).

The highest and lowest rate of IVIg pre-
scription was related to the hematology oncology
ward (23.6%) and Neonatal Intensive Care Unit
(NICU) (2.1%), respectively.

Prescription of IVIg in the hospital ad-
hered to labelled indications of FDA with 64.1%
and red indications of UK guideline with 67.6%.
ITP was the most common cause of the correct
prescriptions (52.7% based on FDA guideline and
50% based on UK guideline). In this study, plate-
let count in ITP patients (n=48) was the following;
10 patients with platelet count <10,000 mm3, 10
patients with platelet count 10,000-20,000 mm3,
8 patients with platelet count 20,000-30,000 mm3,
15 patients with platelet count >30,000 mm?3 and 5
patients did not have complete blood count (CBC)
test.

Twenty one (14.5%) patients experienced
ADRs related to [VIg infusion. Fever (5.5%), nau-
sea and vomiting (4.2%), headache (2%), hypoten-
sion (1.4%), chills and fever (0.7%) and bradycar-
dia (0.7%) were reported. A total of 2,112.5 grams
of IVIg with a mean of 14 grams for each patient
was administered.

4. Discussion

IVIg is an expensive pharmaceutical prod-
uct with a difficult process of production and lim-
ited access (8). It is used in immunocompromised
patients to protect them against pathogens. Also,
it is prescribed in many autoimmune disorders be-
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Table 1. Patients’ demographics and details of [VIg prescriptions.

Variable Results
‘Patients’ demographics

Age 1 day — 12 years old

Sex(n) 86 boys and 58 girls

Weight 1500 g- 65 kg
‘Details of IVIg prescriptions
‘Hospital ward IVIg prescribed (percenty Oncology and Hematology (23.6)

Pediatrics (21.5)

Neonatal (16.1)
PICU (16.1) Surgery (11.1)
NICU (9.7)

Medical specialization (percent) Hematology and oncology (31.9)
Infectious (23.6)
Pediatrics(20.8)
Immunology (15.3)
Neurology(4.2)
Nephrology (1.38)
Gastroenterology(1.38)
Pulmonology (1.38)

Cause of IVIg administration (percent) ITP (33.3)
Sepsis (15.3)
Kawasaki (13.1)
Hyperbilirubinemia (10.4)
Ataxia-telangiectasia (9.0)
Primary immunodeficiency (6.2)
Encephalitis (3.5)
Guillan barre (2.8)
Allergic skin reaction (2.1)
Secondary immunodeficiency (1.4)
Aplastic anemia (1.4)
Unknown (1.4)

Adherence to FDA guideline (percent) FDA app (64.1)
FDA non- APP (35.9)

Adherence to UK guideline (percent) Red (67.6)
Gray (15.5)
Black (15.5)

Blue (1.4)

ADRSs( percent ) Fever (5.5)
Nausea and vomiting (4.2)
Headache (2)
Hypotension (1.4)
Chills and fever (0.7)
Bradycardia (0.7)
“IVIg: Intravenous Immunoglobulin, g: gram, Kg: kilograms, PICU: Pediatric intensive care unit, NICU: Neonatal Intensive Care Unit, ITP:

Idiopathic Thrombocytopenic Purpura, FDA: Food and Drug Administration, UK: United Kingdom, ADRs: Adverse Drug Reactions.

cause of immunmodulatory and anti-inflammatory or non-approved indications is a dilemma, and it
effects (6, 8, 9). The use of [VIg in many off-label still is prescribed in various disorders without any
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Figure 1. Indications for IVIg administration based on FDA guideline.

confirmed clinical evidence. DUE helps us to in-
vestigate drug usage pattern and correct it based on
standard guidelines, if necessary (2, 3).

The present study was designed to assess
the pattern of consumption of IVIg in an educa-
tional pediatric hospital in Bandar Abbas and com-
pare it with international guidelines. All the previ-
ous studies just used FDA guideline as a standard;
we decided to add UK guideline as a second stan-
dard (4, 10, 12).

We found that 33.3% of the patients re-
ceived [VIg related to ITP that was consistent with
the result of previous researches in Iran (4, 10).
although, Rezaei et al. reported that neurological
disorders were the most common reason for 1VIg
prescription in a teaching hospital (13).

Treatment of ITP with 1VIg is FDA ap-
proved and one of the red indication of UK guide-
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line, but prednisolone is considered the first treat-
ment choice (10). Since, a number of studies have
shown benefits of IVIg in treatment of ITP, it is
prescribed in most patients as the first line (14,
15). However, prednisolone is cheaper, easier to
administer and more accessible (16).

Increasing platelet counts and reducing
the risk of bleeding is the goal of therapy in ITP
(16). Based on British Hematology Society, the
use of IVIg in ITP should be allocated to cases
with acute risk of bleeding (17). Also, American
Hematology Association recommends treatment
with IVIg or corticosteroids in pediatrics whose
platelets are less than 20,000 mm3 and have mucus
bleeding as well as those whose platelets are less
than 10,000 mm3. In pediatrics with platelet count
above 30,000 mm3, no treatment is required and
only follow up is recommended (18). In this study,
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Figure 2. Indications for IVIg administration based on UK guideline.
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20 patients had platelet count <20,000 mm3 with
no history of bleeding. Fifteen patients with plate-
lets>30,000 mm3 were reported. Closer assess-
ment of these patients, reveled two points: first,
they had a long history of inpatients visit because
of ITP, and second they showed a sudden platelet
drop in their CBC test.

Other indications of IVIg in our study,
were: sepsis  (15.3%), Kawasaki syndrome
(13.1%), hyperbilirubinemia (10.4%), ataxia-
telangiectasia (9%), primary immunodeficiency
(6.2%), encephalitis (3.5%), Guillan barre (2.8%),
allergic skin reaction (2.1%), secondary immuno-
deficiency (1.4%) and aplastic anemia (1.4%). In
two patients (1.4%), the exact cause of [VIg pre-
scription was not specified (Table 1). Incomplete
patients’ records was our main challenge in this
retrospective study.

Based on above data, prescription of IVIg
in our hospital adhered to FDA-approved indica-
tions and red indications of UK guideline with
64.1% and 67.6%, respectively (Figure 1 and Fig-
ure 2). Both guidelines, agree on the following dis-
ease; ITP, primary immunodeficiency, Kawasaki
syndrome, sepsis, encephalitis, aplastic anemia
and hemolytic disease of newborn, but UK guide-
line recommends prescription of [VIg for Guillain-
Barre syndrome and allergic skin reaction (Toxic
epidermal necrolysis, Stevens Johnson syndrome)
unlike FDA guideline (7).

Twenty-one (14.5%) of all patients
(n=144) experienced adverse drug reactions relat-
ed to IVIg infusion. Fever (5.5%), recorded more
often that was compatible with other publications
(4,10). Also, patients complained of chills and
fever (0.7%), nausea and vomiting (4.2%), head-
ache (2%), hypotension (1.4%) and bradycardia
(0.7%) in our research. High infusion rate, change
of brand used and patient’s sensitivity are among
factors which contribute to these complications
(10). We don’t have generic form of IVIg in Iran
and a commercial product may not be available at
all times, but we can prevent ADRs by controlly
infusion rate of IVIg; starting with low rate and
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increasing gradually. However, patients receiving
IVIg for the first time are more susceptible to com-
plications of injections.

It is the first study used a European guide-
line (UK) as a second standard and compared with
FDA guideline. But, our study was accompanied
by several limitations: low sample size, incom-
plete patient’s medical records, and failure to re-
port [VIg administration pattern and no discussion
about direct cost. We have performed a retrospec-
tive, observational study and assessed IVIg use
pattern with no intervention. It is better to compare
IVIg consumption before and after an intervention,
as Karimzadeh et al. pharmaceutical care team in
Namazi Hospital, Shiraz, observed guideline im-
plementation for high cost medications, such as
intravenous pantoprazole and albumin, decreased
the total amount of administered medications and
their relative cost by 50.76%. Although, they could
not prove this intervention, was effective for [VIg

(19).

5. Conclusion

Our result is more correlated with FDA
guideline than reported by others, in Iran. Of course
unnecessary prescriptions cannot be ignored (4,
10). For the first time, a European guideline was
also used alongside the American Guideline. It is
recommended more research with longer dura-
tion of study and larger sample size to be done.
In addition, more interventional studies about high
cost dtug such as [VIg, help us to create national
guidelines.
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