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Abstract

Background: Immunoglobulin (Ig) replacement therapy is used for treating a variety of primary immunodeficiency diseases
(PIDs). Ig replacement therapy is the most important therapy for these diseases, since it protects the body against infections and
reduces autoimmune disease symptoms. The purpose of this research was to estimate the cost of subcutaneous and intravenous Ig
therapy in Iran.

Methods: This study is carried out from the perspective of Iran’s healthcare system and all the medical costs are calculated. Cost
variables include personnel, equipment, and supplies. The data required for cost estimation are obtained from the records of chil-
dren’s Medical center of Tehran for 2015. Personnel and medical treatment costs are calculated based on relative value units. For
SCIg, cost items are extracted from the literature.

Results: The total cost of IVIg and SCIg for the health system in the first year of treatment is $1370 and $121 respectively. The results
indicate that SCIg reduces costs and is the preferred treatment for PID patients.

Conclusions: SCIg therapy significantly reduces the costs of the healthcare system compared to IVIg therapy, and this is enough
economic justification for introduction of this treatment in the Iranian healthcare system. SCIg is also critical in reducing the direct
costs of patients.
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tients itis the only life-saving therapy and treatment is life-
long, since the vast majority of them have primary anti-
body failure. Successful treatment depends on factors such
as availability of products, the type of immunodeficiency
and any comorbidities of the individual patient. Essential
components include long-term follow-up, regular moni-
toring and a closerelationship between the patientand the
multidisciplinary clinical immunology team (7).

1. Background

Rapid advances in immunology in recent decades have
increased our understanding of primary immunodefi-
ciency diseases (PIDs) (1). PIDs are caused by genetic or de-
velopmental defects in the immune system or by an absent
or non-functional gene product critical for the normal im-
mune function. These diseases are characterized by severe
complications and early mortality (2). According to statis-
tics, 25 in 1 million people are born with a PID (3, 4). In
Iran, there are 1,661 recorded PID patients in the Children’s
Medical Center of Tehran. Due to the prevalence of consan-
guinous marriages, the incidence of autosomal-dominant
PIDs is very high. Moreover, about 70 - 90 percent of pa-

In intravenous immunoglobulin therapy (IVIg), Ig di-
rectly enters the blood stream. The main advantage of this
method is that high Ig doses can be administered via each
infusion, and doses are usually given every three to four
weeks (8). On the other hand, infusions must be done in a

tients may die before they are diagnosed (5).

Early diagnosis and treatment of PIDs is crucial to the
longevity of the patients. Immunoglobulin (Ig) replace-
ment therapy is an important treatment for a variety of
conditions in the fields of dermatology, neurology, hema-
tology, and immunology (6). For the majority of PID pa-

hospital or at home by a nurse or a trained individual. Also
patients may experience areaction during or after infusion
(9). Ig products are somewhat different and may be toler-
ated differently by patients (10).

Subcutaneous immunoglobulin (SCIg) is adminis-
tered using a syringe or pump. Common infusion sites
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include the abdomen, upper arms, or hips. Infusion time
varies from one to two hours and the weekly dose can
be divided and delivered in several days. The patient or
their family can be trained to administer SCIg themselves
(11). The present research tries to estimate the costs of Ig
replacement therapy in PID patients using IVIg and SCIg.

2. Methods

2.1. Costing

This study is carried out from the perspective of health-
care providers and all the cost items are identified and an-
alyzed based on the treatment protocols for PID patients.
Data are collected from the children’s medical center of
Tehran.

Medical costs are determined using direct costing and
consultation with experts. To analyze all the direct costs
associated with each intervention, the literature was re-
viewed, standards were identified, and focus groups of im-
munology professions were settled to examine all the pro-
cesses, resources, and activities involved in preparation
and provision of services to patients.

2.2. Cost Variables

Cost variables include personnel, equipment, and
medical supplies. Table 1 shows the cost items and their es-
timation.

The cost of medical suppliesis calculated for each treat-
ment session. Due to similar Ig doses in IVIg and SCIg, the
cost of Ig products is not taken into account. Staff wages as
well as the costs related to inpatient bed and medical sup-
plies are calculated based on the fees set by the ministry of
health.

Inpatient bed cost is the highest equipment cost,
which is the cost of one-day stay. The annual depreciation
of each hospital bed equals 7% of the cost of building each
bed, while the cost of depreciation per active hospital bed
is calculated as the annual depreciation of beds in 2015; de-
preciation per active hospital bed =365 X percentage of oc-
cupied beds in hospitals affiliated with Tehran University
of Medical Sciences.

2.3. Cost Analysis

Given the focus of the study, the intangible costs of pa-
tients and their families such as stress, discomfort, and
pain are not calculated. Since the period of study is one
year, discount rate is not taken into consideration. Also the
costs are converted to US dollars (1 USD equals 30000 Ira-
nian Rials).

2.4. Sensitivity Analysis

Due to uncertainty and changes in resources used, sen-
sitivity analysis was performed based on the number of vis-
its per year (IVIg infusion is done every 3 - 4 weeks while
SCIg infusion is done once a week), personnel, equipment
and supplies (10% decrease for each item).

3. Results

IVIg infusions are generally administered once every
three or four weeks and treatment is lifelong (12 - 16 ses-
sions annually). The number of annual SCIg infusions is
considered to be four times that of IVIg. The annual IVIg
treatment cost consists of the monthly costs of patients
plus the healthcare resources used for diagnosis and treat-
ment. Cost items associated with SCIg are extracted from
foreign studies and adjustments are made based on ex-
perts’ views. It must be noted that SCIg is an infusion
method that administers 600 mg/kg dose of Ig in four
parts, maintaining the same Iglevel of IVIg method admin-
istered once monthly.

In order to switch from IVIg to SCIg, patients are
trained to self-administer the procedure and are moni-
tored weekly by local hospital care (12). Usually a 4 - 6 ses-
sion training course is required for home-based infusion
preparation by the patients or their family. Medical and
nursing follow-up care and support is offered during train-
ing (13). SCIg requires a nurse for patient training (6 hours
during the first year) and for annual follow-up (6 hours).
IVIg requires a nurse, a unit clerk, a scheduling clerk, and
a ward aid (14). Table 2 provides the unit cost of Ig replace-
ment service in IVIg and SCIg based on the aforementioned
assumptions.

Table 3 provides the total cost of Ig replacement using
IVIg and SCIg during the first year of treatment. The data
show that the total cost is $1370 for IVIg and 121 for SClg.
Moreover, the total cost of each item is also calculated. The
results indicate that equipment and supplies are the most
expensive costs both in IVIg and SCIg.

3.1. Sensitivity Analysis

In this part, we estimate the effect of changes in each
cost variable (i.e. equipment, personnel, and supplies) (Ta-
ble 4). In all scenarios, every condition for SCIg is calcu-
lated as 4 times that of IVIg (12 annual IVIg sessions versus
48 annual SCIg sessions).

The results of sensitivity analysis show that changes in
the number of infusion sessions affect the annual cost of
treatment, while changes in cost items have little effect on
the final treatment cost. Reduction in the cost of equip-
ment has the greatest effect on total costs.
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Table 1. Cost Items and Their Estimation

Variable Cost Item Description
Ig(g) Ig dose is similar in both IVIg and SCIg
Supplies Laboratory costs
Dextrose/[saline, adhesive tape, adhesive bandage, alcohol Medical supplies used in each treatment session
swabs, gauze, infusion set
Outpatient visit by a specialist Fixed fees
Inpatient visit Fixed fees
Intravenous infusion by a specialist Fixed fees
Personnel Average nurse wage for each session 6 hours per session (assuming a minimum monthly salary of $600 for 176
working hours)
Check-up visit An appointment with the doctor every six months (twice a year)
Training by a nurse 6 hours during the first year (30 minutes minimum = $3.50)
Annual follow-up by a nurse 6 hours (assuming a minimum monthly salary of $600 for 176 working hours)
Inpatient bed cost The cost of one-day stay
Annual depreciation of hospital beds* Equivalent to 7% of the cost of building each hospital bed in 2015
Equipment Inpatient bed occupancy rate Tehran, 2015
Average construction cost per bed Tehran, 2015
The cost of depreciation per active hospital bed Annual depreciation of beds in 2015/(365 X percentage of occupied beds in the
hospitals affiliated with Tehran University of Medical Sciences, 2015)

Table 2. Unit Cost of Immunoglobulin Replacement Therapy Through Subcuta-
neous and Intravenous Infusion

Item Cost, §
VIg SCIg
Hospital costs
Inpatient bed cost 35.88
Depreciation of active hospital beds* 31.77

Personnel costs

Outpatient visit by a specialist 3.81

Inpatient visit 13.41
Intravenous infusion by a specialist 0.58

Nursing and other services 20.47

Nursing follow-up - 20.47
Training by a nurse 41.98 41.98

Drugs and medical supplies

Ig(g) -

Laboratory costs 0.73 0.73

Medical supplies 4.47 0.50
Unit cost of treatment 153.11 63.68

4. Discussion

In this study, we determined cost items of IVIg and SCIg
based on expert opinions and literature review. The re-
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sults show supplies, equipmentand personnel consist 5,36
and 59 percent of total costs, respectively. Moreover, sen-
sitivity analysis depicts that changes in the number of ad-
ministration sessions of the two methods are more effec-
tive than changes in cost items. Based on the present cost
estimation, hospital costs (personnel and inpatient beds)
are the most expensive costs associated with IVIg, while
these costs can be avoided by switching to SCIg. Generally,
cost estimation of Ig replacement in the Children’s med-
ical center of Tehran shows that IVIg is more costly than
SCIg and switching from IVIg to SCIg is a valuable option
for reducing treatment costs ($1370 vs. $121).

Ho et al. reported similar results and showed that
hospital-based IVIg ($21.27) is more costly than home-based
IVIg ($19.43) and SCIg ($20.06). Overall, the results of the
study showed that SCIg is more cost-effective than hospital-
based IVIg (15). In another study, Liu et al. reported the
lower cost of SCIg compared to IVIg (16). Also Abolhassani
etal. showed that switching from IVIg to SCIg leads to 25% -
33% reduction in costs (17). Similarly, Beaute et al. reported
a25% reduction in costs as aresult of switching to SCIg (18).
Martin et al. conducted a study in Canada and found a sig-
nificant cost difference between IVIg and SCIg and a 74%
reduction in costs by switching from IVIg to SCIg mainly
due to less personnel employment (14). A study in the US
reported similar findings and attributed the lower cost of
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Table 3. Estimating the Cost of Inmunoglobulin Replacement Therapy Through Subcutaneous and Intravenous by Cost Items

Cost Item ig SCIg

Cost (USD), $ % Total cost Cost (USD), $ % Total cost
Supplies 62 5 59 53
Personnel 500 36 62 47
Equipment 809 59 (] 0
Total 1370 100 121 100

Table 4. Sensitivity Analysis

Scenarios 12 IVIg Sessions, $ 48 SCIg Sessions, $ 16 IVIg Sessions, $ 64 IVIg Sessions, $
A? 1370 121 1813 140
B® 1320 115 1748 134
o 1290 121 1705 140
p¢ 1364 115 1805 133

Scenario A: Fixed equipment, personnel, and medical supply costs.
bScenario B:10% reduction in personnel costs.

“Scenario C:10% reduction in equipment costs.

dScenario D:10% reduction in the cost of medical supplies.

SCIg to higher hospital costs in IVIg treatment compared
to infusion pumps used in SCIg (16). Igarashi et al. (2014)
evaluated the cost differences between IVIg and SCIg and
showed that reduced hospital visits is the main reason for
the economic benefits of home-based SCIg (19).

The present study has few limitations. The costs of in-
terventions were calculated from the perspective of health-
care providers and it was impossible to calculate the to-
tal cost of healthcare services. Therefore, the relative value
of health services was used in cost estimation. Moreover,
since it was impossible to follow up patients in different
periods of the one-year time horizon, and as a result dis-
countrate was not applied. Therefore, the results have lim-
ited generalizability and must be considered with caution.

Summed up, the present findings show that switching
from IVIg to SCIg can reduce the costs of Iran’s healthcare
system and, supported by evidence from other countries,
there is enough economic justification to adopt SCIg in
this country. It is thus recommended to use this emerging
technology for those patients that require treatment with
fewer costs and as a complementary treatment for others.
Patients must be given the chance to choose between SCIg
and IVIg and those who opt for SCIg must be provided with
effective training and support.

4.1. Conclusion

The results showed that the total cost of IVIg and SCIg
for the first year of treatment is $1370 and $121 respectively.

This is supported by various studies in different countries,
all of which suggest that SCIg is less costly than IVIg and
that SCIg is a more cost-effective treatment (20). Switching
from IVIg to SCIg can significantly reduce the direct costs
for patients.

Investment in the implementation and promotion of
SCIg is of vital importance. SCIg can be administered at
home, thus reducing the frequency of hospital visits and
bed occupancy. As a result, it plays a crucial role in re-
ducing the costs of the healthcare system and saving re-
sources.

Overall, advances in immunology and the ongoing at-
tempt to reduce the costs of treatments and improve pa-
tients’ quality of life is expected to increase the use of SCIg
over IVIg in Iran as a less costly and equally effective treat-
ment. To expand the use of this new treatment, increased
cooperation with the government is needed to provide the
necessary conditions for PID patients, including training
courses, annual follow-up, and support. Thus, SCIg will be
more accessible and less costly for patients who are willing
to use SCIg or are looking for a more cost-effective treat-
ment than IVIg. It must be noted that proper use of new
technologies in renowned medical centers can increase
public trust in them.
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Implications for Policy Makers: Administration of SCIg
at home plays a crucial role in reducing the costs of the
healthcare system and saving resources via reducing the
frequency of hospital visits and bed occupancy. SCIg as a
new method of treatment improves quality of life of pa-
tients with immunodeficiency, with the same or more ef-
fectiveness and less cost. Switching from IVIg to SCIg re-
duces the costs of Iran’s healthcare system and, supported
by evidence from other countries, there is enough eco-
nomic justification to adopt SCIg in Iran.

Implications for Public: Considering advances in im-
munology with ongoing attempt to reduce the costs of
treatments and improve patients’ quality of life, it is ex-
pected to increase the use of SCIg over IVIg in Iran as a less
costly and more effective treatment method. Thus, SCIg
will be more accessible and less costly for patients who
are willing to use SCIg instead of IVIg. Our study recom-
mends using this emerging technology for those patients
that require an affordable treatment and as a complemen-
tary treatment for others. Patients should have a chance
to choose between SCIg and IVIg, and those who opt SCIg
should be provided with effective training and support.
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