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Background - Hospital-based intravenous immunoglobulin (IVIg) treatment has been 
the standard treatment mode for patients with primary immunodeficiency disease 
(PID). With the newer home-based subcutaneous immunoglobulin (SCIg) becoming 
approved for use in most countries, the question arises as to whether SCIg is a  
cost-effective treatment mode compared to IVIg in Australia.
Materials and methods - We developed a Markov cohort simulation model with six 
health states: PID without infection, PID with infection treated at home or hospital, 
bronchiectasis without infection, bronchiectasis with infection treated at home or 
hospital, bronchiectasis with chronic Pseudomonas aeruginosa infection, and death, 
from an Australian healthcare system perspective. A 10-year time horizon with weekly 
cycles was chosen, and the expected costs and quality-adjusted life-years (QALYs) of 
the two treatment options estimated.
Results - The cumulative 10-year cost per patient was 297,547 Australian dollars (A$) 
with IVIg and A$ 251,713 for SCIg. IVIg resulted in 5.55 QALYs and SCIg 5.57 QALYs. 
Thus, SCIg appears to be a cost-saving option and possibly improves QALY from 
the Australian healthcare system perspective (i.e., the dominant treatment option).  
A probabilistic sensitivity analysis showed that the SCIg option is preferred in 93.2% of 
simulations given willingness to pay of A$ 50,000 per QALY gained.
Discussion - The results suggest that home-based SCIg is a cost-effective treatment 
option for patients with PID in Queensland, Australia. 
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INTRODUCTION
Primary immunodeficiency disease (PID) is a genetic disorder that can affect the 
patient's ability to produce functional immunoglobulin G (IgG). Without IgG, these 
patients are prone to recurrent severe infections, especially respiratory infections. Early 
diagnosis and treatment of PID can delay development of respiratory complications, 
such as bronchiectasis1,2. Bronchiectasis is permanent lung damage due to recurring 
chest infections, which puts patients at greater risk of further opportunistic bacterial 
infections, such as Pseudomonas aeruginosa, which increases their morbidity and mortality. 
Immunoglobulin replacement therapy (IRT) has been an effective treatment in this 
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MATERIALS AND METHODS
A Markov cohort simulation model24-26 was constructed 
to model the different clinical pathways, disease 
progression, costs, and health outcomes of PID patients 
treated with either a hospital-based IVIg or a home-based 
SCIg treatment option. The cohort simulation model was 
chosen to incorporate patient heterogeneity with regards 
to increased risk of infection and mortality with age, and 
the increased risk of development of bronchiectasis with 
each infection. The model was developed using TreeAge 
Pro 2018, R2.1 (TreeAge Software, Williamstown, MA, 
USA). An Australian healthcare system perspective 
was used for the analysis, as IRT is fully funded by the 
Australian public health system and provided at no direct 
cost to the patient13. 
The Markov model was constructed with empirical data 
collected from a cohort of patients to model a hypothetical 
cohort of patients with PID over 10 years. The target 
population consisted of PID patients, who depend on 
lifelong IRT to prevent ongoing infections, due to their 
inability to produce functional IgG. The cohort included 
eight male and six female adult patients diagnosed with 
PID, who were treated at the tertiary Sunshine Coast 
Hospital and Health Service (SCHHS) in Queensland, 
Australia, which serves approximately 300,000 people. 
The mean age was 43.4 years (range: 20-71 years). Three 
patients had bronchiectasis prior to study recruitment, 
and no other patient developed bronchiectasis or died 
over the study period. Nine patients were employed, two 
unemployed, one retired, and two were on a disability 
pension. Patient employment status has no role in the 
subsequent cost calculation because analyses were 
conducted from the health service perspective.
The clinical outcomes modelled include: incidence 
of infection at home or hospital, development of 
bronchiectasis (with and without infection), bronchiectasis 
with chronic Pseudomonas aeruginosa infection, and death. 
These health states were defined following consultation 
with the treating immunologist and clinicians, and 
incorporated information from published scientific 
literature and data on the cost of treatment. Each health 
state has different resource implications, quality of life, 
risks of either improving or deteriorating, and mortality. 
The primary outcomes were costs and quality-adjusted life 
years (QALYs). 

population3 as it reduces the risk of infection, thereby 
delaying the development of bronchiectasis.
Two common immunoglobulin administration modes 
are hospital-based intravenous immunoglobulin (IVIg) 
and home-based subcutaneous immunoglobulin (SCIg).  
The advantages with IVIg are the presence of clinical staff, 
larger serum IgG peaks, and the ability to rapidly increase 
serum IgG levels for patients with acute infections4 
because larger doses can be administered compared to 
SCIg3. Reported advantages with SCIg include: decrease 
in systemic adverse events3, decrease in headaches5, 
higher serum IgG trough levels3,6, and fewer infections7,8. 
Patients on SCIg reported a decrease in days off work 
through illness3,9, improvements in health-related quality 
of life (HRQoL)10, and higher life quality index scores11. 
Immunoglobulin products are expensive. In Australia, 
in 2016-2017, the immunoglobulin product cost was 
532.3 million Australian dollars (A$), accounting for 49% 
of Australia's total blood budget12. This product served a 
total of only 16,331 patients13. Cost-minimisation analysis 
and budget impact models indicate cost savings with 
home-based SCIg programmes in other countries, i.e., 
Canada14,15, Italy16, Germany17, or France18,19. Despite these 
findings, the uptake of SCIg varies from approximately 
50% of PID patients using SCIg in countries like the USA20 
and Europe21, to less than 5% in countries like Australia12. 
Weekly SCIg infusions, in contrast to monthly IVIg, is 
associated with increased consumable costs (e.g., syringes 
and lines) and the cost of an infusion pump. Unlike other 
countries22, the National Blood Authority (NBA) requires 
that immunoglobulin is supplied at no additional cost 
to patients in Australia23. Hence the higher costs of 
consumables and pumps; these higher costs are borne 
by health services and can be a significant deterrent to 
health services considering a SCIg programme, together 
with the time and resources necessary to implement SCIg 
programmes. Our literature search found no cost-utility 
analysis comparing IVIg and SCIg treatment modes in 
PID patients.
Considering the higher costs of consumables, pumps, the 
additional upfront set up cost (e.g., patient training for 
self-administration), and higher SCIg product cost per 
gram, we conducted a cost-utility analysis to answer the 
question: is SCIg a cost-effective treatment option in PID 
patients compared to IVIg in Australia?
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The interventions compared in this model were the home-
based SCIg treatment administered over 1-2.5 hours 
by the patient independently on a weekly basis, and  
hospital-based IVIg treatment administered over 4-6 hours 
by a registered nurse (RN) in a hospital clinic setting once 
every four weeks. The same health states and structure have 
been applied for the two treatment interventions: the SCIg 
arm presents the main structure of the model and the IVIg 
arm has identical structure, but with different transition 
probabilities (such as rates of infection) and costs. 

Model structure
The model structure contains six health states: PID 
without infection, PID with infection treated at home or 
hospital, bronchiectasis without infection, bronchiectasis 
with infection treated at home or hospital, bronchiectasis 
with chronic Pseudomonas aeruginosa infection, and 
death (Figure 1 and Online Supplementary Content, Figure S1). 
Associated with each health state are costs for healthcare, 
a quality of life utility weight estimated using the 
Assessment of Quality of Life - 6 Dimensions instrument 
(AQoL-6D, Monash University, Clayton, VIC, Australia), 
and probabilities of remaining in that state or transitioning 
to a different health state. The transition probabilities 
were estimated using several sources: observed transition 
probabilities from our cohort data, life table on mortality 

from all causes by age27, and evidence from the literature 
as indicated. 
The choice of treatment mode is associated with different 
probabilities to transition between health states, hence it 
affects the patient's health outcome (i.e., quality of life). 
The model took into account the increased risk of infection 
and mortality once a patient develops bronchiectasis 
or bronchiectasis with chronic Pseudomonas aeruginosa 
infection. PID patients often have associated conditions, 
such as liver disease and inf lammatory bowel disease. 
Discussions with the consulting immunologists led us 
to assume that these conditions would not impact on the 
effectiveness of IRT to prevent recurrent infection, hence 
these were not included in the model.
The time horizon of ten years was chosen to take into 
account disease progression with the number of infections 
over time. A weekly cycle was chosen because SCIg is 
administered weekly.
One-way sensitivity analysis was conducted to explore the 
key drivers of the results, including the effect of changes 
in costs, transition probabilities and utility weights. 
Probabilistic sensitivity analysis with 5,000 iterations was 
also conducted to explore the probability of SCIg being an 
acceptable value for money at the A$ 50,000 threshold. 
Uniform distribution with 25% variations from the mean 
values was used to explore variations in costs. We selected 
the uniform distribution because the National Efficient 
Price (NEP), which analyses hospital costs and sets the 
price, is relatively stable28. Thus, we believe that minor 
changes from the mean costs have equal probability of 
occurring and hence uniform distribution is suitable to 
take into account the potential cost changes. Variations, 
measured by standard deviation, of 25% from the 
means was arbitrarily selected to ref lect possible larger 
adjustments of NEP. The alpha (α) values for Dirichlet 
distribution were selected based on the transition 
matrix in Online Supplementary Content, Table SII. Beta (β) 
distributions with the observed means and standard 
deviations of utility weights were used to examine the 
effects on QALYs. Given our limited sample size (n=14), in 
order to have a wider variation in drawing random utility 
values, we purposely chose standard deviations instead of 
standard error as dispersion parameter of β distribution. 

Data inputs and sources
Retrospective clinical and costs data were collected from 

Figure 1 - State transition diagram of a typical primary 
immunodeficiency disease (PID) patient’s treatment pathway 
Each oval represents a chance node, arrows from all states to the 
absorption state (death) were not included for ease of viewing. The 
six health states are: PID without infection, PID with infection treated 
at home or hospital, bronchiectasis without infection, bronchiectasis 
with infection treated at home or hospital, bronchiectasis with chronic 
Pseudomonas aeruginosa infection, and death.
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14 adult PID patients treated at the SCHHS, who received 
12 months of IVIg followed by 12 months SCIg between 
March 2013 and December 2016. Following ethics approval 
(HREC:15/QPCH/166), informed consent was obtained 
from all participants. The IVIg dose was 0.4 g/kg/month 
and patients were transitioned to SCIg at an equivalent 
dose of 0.1 g/kg/week without a washout period. On 
average, patients required three training sessions to reach 
competency to self-administer SCIg. 
Infection was defined as a bacterial, viral or fungal 
invasion that evoked symptoms in the patient that 
required treatment, such as oral antibiotics. The infection 
data were collected from hospital records and the 
patient's General Practitioner (GP). The associated costs of 
pathology tests to monitor serum IgG levels and screen for 
infections were also collected. The Finance Information 
and Costing Services (FICS) provided hospital-based 
data on costs associated with IRT, such as Emergency 
Department (ED) visits and hospitalisation for infection 
(Table I). Where data from our cohort were not available, 
results from other published cohort studies were used as 
indicated.

Probabilities
Probabilities were estimated from our cohort 
data, literature, and Australian life tables using a  
Bayesian-based maximum a posteriori approach (the 
estimation was conducted using the markovchain 
package in R29). The distribution among health states 
showed a similar pattern between the two groups (Online 
Supplementary Content, Table SI). However, the IVIg arm 
has a slightly higher rate of infection (5.9 vs 5.2%) and 
bronchiectasis with infection (2.1 vs 1.6%). 
No Pseudomonas aeruginosa infection or death was 
observed during the 52 weeks observation period. Thus, 
information from other sources was used to estimate 
transition probabilities into these two health states30,31. 
The Australian life tables were used to estimate the 
transition probabilities from the no infection health state 
to death, using the average age of patients in the observed 
year and the progression in simulation cycle (10 years). The 
mortality rate of patients with infection (37% in five years) 
was adopted from Francisco et al.32. The risk of mortality 
for patients with bronchiectasis was reported as 2.2 times 
higher than that of the general population30, which was 
used to estimate the transition probabilities to death of 

those with bronchiectasis. A meta-analysis suggests that 
21.4% of patients with bronchiectasis develop chronic 
Pseudomonas aeruginosa infection, which leads to a further 
3-fold increase in mortality risk31. No Australian data were 
found for the above transition probabilities and data from 
elsewhere around the world are very limited. 
The model is based on the state transition diagram that 
represents a typical PID patient treatment pathway 
(Figure 1). The transition matrices (Online Supplementary 
Content, Table SII) for the model were estimated using 
the maximum a posteriori approach from our transition 
probability data (Online Supplementary Content, Table SI). 

Costs 
All cost are expressed in A$ at 2018. Immunoglobulin 
product cost/gram was obtained from the NBA website in 
April 201833 and excludes plasma for fractionation cost34. 
In Australia, the cost of domestic IVIg and SCIg product 
are equal at A$ 58.49/g. However, Australia imported 
44% of its Ig needs. The unit cost of imported SCIg was 
A$ 57.43/g and A$ 45.00/g for IVIg. Thus, the weighted 
mean cost per gram was calculated to accommodate this 
difference and was used in the model (Table I). The SCHHS 
cohort mean monthly dosage was 33.8 g on IVIg and 30.5 g 
on SCIg. Despite the overall decrease in dosage, the mean 
IgG trough levels increased from 8.4 g/L on IVIg to 9.3 g/L 
on SCIg, and the annual infection rate decreased from 2.4 
on IVIg to 1.8 on SCIg. 
Of our 14 patients, one administered SCIg by direct push 
from a syringe, one used a battery-operated NIKI pump 
(A$ 2,700 for approximately 442 infusions), and 12 used 
the Springfusor® pump (Go Medical Industries Pty Ltd, 
Subiaco, WA, Australia) (A$ 100 for approximately 100 
infusions, as per manufacturer); none used the EMED 
pump (Table I). The SCIg infusion pumps are funded by the 
hospital providing SCIg programmes. Hence, the cost of 
SCIg infusion pumps was included in the model, as these 
are supplied individually to each patient on the home-based 
SCIg programme. The infusion equipment (A$ 2,000) for 
hospital-based IVIg treatment is used extensively for the 
administration of other products for all patients attending 
the outpatient unit and was estimated at A$ 0.17 per patient 
treatment. This cost is accounted for in the total ward cost.
The pathology testing cost per week during SCIg was 
less compared to IVIg (Table I). While the number of 
tests to monitor serum IgG levels were identical for both 

© SIM
TIP

RO Srl

All rights reserved - For personal use only 
No other use without premission



100

Windegger TM et al

Blood Transfus 2020; 18: 96-105  DOI 10.2450/2019.0083-19

treatment modes, there were fewer tests screening for 
infection (e.g., sputum for microbiology culture and 
sensitivity test) with SCIg. The higher annual mean 
number of infections for IVIg (2.4) relative to SCIg (1.8) 
would have contributed to the difference in cost (Table I). 
For 21.4% of patients, the number of infections remained 
the same for both treatment modes. Of the patients using 
SCIg, 21.4% experienced more infections and 57.2% had 
fewer infections.
It was estimated that PID patients with bronchiectasis 
have two respiratory function tests (A$ 939.60), one 
computed tomography scan (A$ 261.60), one X-ray (A$ 
30.95), and two respiratory specialist consultations (A$ 
465.40) annually (Table I). There was no difference in 
cost for oxygen therapy, bronchodilators and steroids 
to monitor and treat bronchiectasis between the two 
treatment groups and these costs were not included in the 
analysis. Only one annual consultation was included in 
the model, which is the minimum requirement for review 
and annual immunoglobulin product authorisation 
request13. The mean immunologist consultation fee at 
SCHHS was used to calculate the weekly cost (A$ 8.85) 
that was used in the model.
Patients were either admitted for the day or treated 
as outpatients for administration or to pick-up their 
immunoglobulin products. This variance was incorporated 
by calculating the mean weekly direct and indirect 
outpatient ward costs (Table I). The lower cost of SCIg is 
due to the shorter nurse time (15 minutes) required, as 
patients only visit to pick-up product and consumables. 
In contrast, IVIg required a chair for infusion and a 
registered nurse to gain venous access and to supervise 
the IVIg administration (4-6 hours). 
Some patients used antihistamines, painkillers or non-
steroidal anti-inf lammatory drugs to alleviate side effects 
such as headaches, muscle aches, and itching and pain at 
the infusion site. These medications were at the patient's 
expense and were not included in the model as they do 
not represent costs to the health system. There were no 
reported adverse events requiring hospital treatment. 
Therefore, side effects and adverse events were not 
included in the model.
In our cohort, 21% of patients had bronchiectasis when they 
joined the study. Of the PID patients with bronchiectasis, 
50% went to hospital ED instead of the GP when seeking 

Table I - Mean costs associated with immunoglobulin replacement 
therapy used to calculate costs of each health state in the model

Probability IVIg SCIg Sources

Infection requiring 
hospitalisation

0.12 0.08 SCHHS 
cohort data

Infusion method for SCIg

Manual push n/a 0.07 SCHHS 
cohort data

Battery operated NIKI pump n/a 0.07 SCHHS 
cohort data

Springfusor® pump n/a 0.86 SCHHS 
cohort data

Mean annual infections IVIg SCIg Sources

Mean annual infection rate 2.4 1.8 SCHHS 
cohort data

Standard deviation 1.87 1.12

Range 0-6 0-4

Mean weekly cost (A$) IVIg SCIg Sources

Ig product using mean 
SCHHS cohort data

411.19 408.49 NBA pricelist

Consumables (syringe, 
needles, lines, etc.)

4.94 20.88 SCHHS 
cohort data

Pumps for SCIg only n/a 1.29 SCHHS 
cohort data

Direct and indirect ward cost 
for treatment

46.33 23.16 FICS data

Initial training cost 
of SCIg

n/a 602.25 FICS data

Immunologist consult fee 8.85 8.85 FICS data

Pathology test 3.13 1.01 Pathology 
QLD pricelist

Mean weekly cost 
(A$) (patients with 
bronchiectasis only)

IVIg SCIg Sources

Respiratory consult fee 8.95 8.95 FICS data

Respiratory function test 
(including ward direct and 
indirect cost)

18.07 18.07 FICS data

CT scan and X-ray 5.63 5.63 MBS data

Mean cost per infection (A$ ) IVIg SCIg Sources

Infection, no hospitalisation 163.67 163.67 FICS data

Bronchiectasis with 
infection, no hospitalisation

451.35 451.35 FICS data

Infection with 
hospitalisation

7,910.10 6,732.00 FICS data

IRT: immunoglobulin replacement therapy; IVIg: hospital-based 
intravenous immunoglobulin;  SCIg:  home-based subcutaneous 
immunoglobulin; SCHHS: Sunshine Coast Hospital and Health Service; 
Pseud: Pseudomonas aeruginosa; PID: primary immunodeficiency disease; 
FICS: Finance Information and Costing Services; A$: Australian dollars; 
Ig: immunoglobulin; NBA: National Blood Authority, Australia; QLD: 
Queensland; MBS: medical benefits scheme; CT: computed tomography.
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treatment for infection, while only 36% of PID patients 
without bronchiectasis went to ED. The weighted mean 
cost of ED and GP visits were calculated (Table I). The 
largest cost component of infection is inpatient costs at 
hospitals, which was obtained from the FICS department 
at SCHHS. The mean cost of A$ 1,683 per night at the 
hospital was used for all patients. No patient was admitted 
to intensive care during the study period. Of the patients 
without bronchiectasis, the rate of infection that required 
hospitalisation was 0.12 for IVIg and 0.08 for SCIg in 
our cohort. Due to the relatively small sample size of our 
study, we used the hospitalisation rate for patients with 
bronchiectasis in the literature of 31.2%35. The difference 
in length of hospitalisation in our cohort was 4.7 days on 
IVIg and 4.0 days on SCIg, which was used in the model. 

Health state utility values
The Assessment of Quality of Life utility instrument AQoL-
6D was used to obtain utility weights for each health state 
as it is more sensitive and taps into more dimensions 
than the EQ-5D (Table II). To increase the number of 
AQoL-6D survey responses, ethics approval was also 
secured to administer this survey to PID patients at the 
tertiary Gold Coast University Hospital (GCUH), which 
is located in the same State of Queensland, Australia. 
All PID patients were invited to complete the survey with 
each visit for either IVIg, SCIg training or to pick-up SCIg 
product at all clinics within the SCHHS and the GCUH. 
This included patients who did not have 12 months on 
both treatment modes, which made them unsuitable for 
calculating annual infection rate and cost per treatment. 
This resulted in a larger cohort (n=33) of patients who 
completed the survey, with a better chance of collecting 
responses specific for each health state. The patient's 
health state at the time of completion of the AQol-6D 
survey was recorded. QALYs of patients in each health 
state is independent of immunoglobulin administration 

modes. Thus, differences in QALYs of patients on IRT are 
mainly due to different transition probabilities between 
health states. 

Analysis
All cost and outcomes (QALYs) of patients in both groups 
were converted to present value using a discount rate 
of 5% annually, as per standard practice in Australia36, 
which was adjusted to weekly cycles for analysis. 
The incremental cost-effectiveness ratio (ICER) was 
calculated as the additional cost of SCIg compared to 
IVIg divided by the additional QALYs of SCIg compared 
to IVIg. Cost-effectiveness ratios less than A$ 50,000 
are generally considered to be an acceptable value for 
money37 (A$ 1 ≈ US$ 0.73)38. 
One-way (deterministic) sensitivity analysis was 
undertaken and presented as the incremental net 
monetary benefits (NMB) in a Tornado diagram using A$ 
50,000 as the value of a QALY, and probabilistic sensitivity 
analysis was undertaken by randomly sampling the 
parameter value from the assigned distribution for each 
parameter.

RESULTS
Results show that SCIg produces slightly greater QALYs 
at lower total costs compared to IVIg. Thus, SCIg is a 
dominant strategy (Table III). 

Sensitivity analysis
For the deterministic sensitivity analysis, the ICER 
was converted to incremental NMB by multiplying the 
incremental QALYs by an A$ 50,000 threshold value and 
subtracting the incremental cost. This provided easier 
computational feasibility in depicting the Tornado 
diagram. The sensitivity analysis shows that, even if the 
SCIg treatment costs increased by 28.96%, it would remain 
the preferred option. A substantial increase in cost is only 
expected with a significant increase in infection requiring 

Table II - Utility weights calculated from the Assessment of Quality 
of Life utility instrument AQoL-6D (n=33)

Health states Utility weights (95% CI)

   No infection 0.77 (0.70-0.84)

   With infection 0.70 (0.62-0.79)

   Bronchiectasis no infection 0.72 (0.71-0.73)

   Bronchiectasis with infection 0.44 (0.42-0.46)

CI: confidence interval.

Table III - Results of the cost-utility analysis

IVIg SCIg Difference ICER

Cumulative 
cost

A$ 297,548 A$ 251,713 A$ 45,835

Cumulative 
QALYs

5.55 5.57 −0.021 SCIg is 
dominant

IVIg: hospital-based intravenous immunoglobulin; SCIg: home-based 
subcutaneous immunoglobulin; ICER: incremental cost-effectiveness ratio; 
A$: Australian dollars; QALYs: quality-adjusted life years.
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hospitalisation, and there is no evidence for this in the 
literature. Even if "the cost of infection in SCIg" increased 
significantly from A$ 538 to A$ 3,500 (i.e., by 650%), the 
SCIg option is still preferred, using A$ 50,000 per QALY 
willingness to pay (Figure 2). 
The key drivers in the model are the utility of 
bronchiectasis with infection, costs of infection, and 
costs of bronchiectasis. The main reason for PID patients 
receiving IRT is to reduce the number of infections 
and to delay the development of bronchiectasis.  

"The costs of no infection in SCIg" has an effect, because 
the product is more expensive compared to IVIg, and cost 
of consumables and the infusion pump is more than four 
times higher than IVIg.
Utility for no infection, utility for bronchiectasis without 
infection, and probabilities of developing an infection in 
all health states did not affect the model. Variations in 
the discount rate (3-7%) were not substantial compared to 
the other factors and therefore were not reported in the 
Tornado diagram.

Figure 2 - Deterministic sensitivity analysis
The uniform distribution was used for all cost variables and a beta distribution for utility variables. Cost and utility values were derived from our 
cohort data (for details see Online Supplementary Content, Table SIV). (Black bars: use of low parameter value; grey bars: use of high parameter 
value). NMB: net monetary benefits.; IVIg: hospital-based intravenous immunoglobulin; SCIg: home-based subcutaneous immunoglobulin.

Probabilistic sensitivity analysis
The SCIg option incurs lower costs at the central tendency 
(measured by mean and median), as well as upper and 
lower bound 95% confidence interval (Online Supplementary  
Content, Table SIII). SCIg incurs higher QALYs, except at 
upper bound where it has lower effects by 0.06 QALY 
(Online Supplementary Content, Table SIII).
The Monte Carlo simulation shows that 93.2% 
(14.6%+78.2%+0.4%) of the iterations prove that SCIg is 
cost-effective for the Australian healthcare system for 

a customary threshold value of A$ 50,000 (Figure 3). In 
detail, 92.8% (14.6%+78.2%) of iterations show that SCIg 
generates savings for the Australian healthcare system, as 
they fall on the South-West and the South-East sectors of 
the cost-effectiveness plane39. While for 14.6% out of 92.8% 
of iterations (those that fall on the South-West sector), 
savings are coupled with a loss in QALYs (i.e., IVIg is more 
effective, but also more costly than SCIg). For 78.2% out of 
92.8% iterations (those that fall on the South-East sector), 
SCIg is dominant, being at the same time less costly and 
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more effective than IVIg. Finally, for 0.4% iterations 
(those that fall on the North-East sector), incremental cost 
>0 and QALYs>0 were detected.

DISCUSSION
The steady annual increase of 11.6% in immunoglobulin 
product use in Australia, and the rapidly growing cost 
of IRT40, necessitates effective use of immunoglobulin. 
This raises the question as to whether switching patients 
on IVIg to SCIg treatment might provide savings for the 
healthcare budget in Australia without affecting the 
clinical outcome. A recent study indicated cost savings 
with SCIg for the Australian healthcare system for 
patients with secondary immunodeficiency41. This study 
appears to be the first cost-utility analysis for PID and 
provides novel Australian data showing that SCIg could be 
a cost-effective treatment option, with cost savings of A$ 
45,835 with SCIg and similar clinical outcomes compared 
to IVIg. Contributors for the cost savings of SCIg were a 
reduction in ward cost for IRT, and, to a lesser extent, the 
fewer number of infections and the associated fewer days 
of hospitalisation due to infection with SCIg.
In Australia, patients are switched between treatment 
modes in a dose equivalent manner, and dosage is 
only adjusted if clinically indicated. In our cohort, the 

mean SCIg product was less compared to IVIg (30.5 vs  
33.8 g/month). The dosage difference is small but does 
contribute to the cost savings with SCIg. A French 
study also reported a lower monthly SCIg dose of 23.4 g 
compared to 32.9 g with IVIg18. In contrast, in the US, a 
dose adjustment is applied for SCIg that is 130% times the 
patients preceding IVIg dose42 and 108%43 in more recent 
studies. Our sensitivity analysis showed that the results 
were robust to variations of product cost.
In our model, immunoglobulin product cost accounted 
for 39%. Cost of IVIg and SCIg products vary around the 
world. In Australia, the SCIg product is more expensive 
than IVIg (A$ 58.02 vs A$ 52.55), in contrast to reports from 
Germany17 and Canada22 where the SCIg product is less 
expensive. The difference in savings in our model was A$ 
15,417/year despite the slightly higher SCIg product cost. 
This saving was largely attributed to the decrease in ward 
cost with home-based SCIg (A$ 1,204) compared to IVIg 
(A$ 2,409). This cost difference was due to 15 minutes of 
nurse time required for SCIg product pick-up compared to 
4-6 hour RN supervision for IVIg administration. During 
our study period, patients were required to pick-up SCIg 
product monthly, but recent changes allow bimonthly 
pick-up. Therefore, the annual outpatient ward cost 
associated with SCIg can be reduced further, with longer 

Figure 3 - Probabilistic sensitivity analysis
Comparison between the hospital-based intravenous immunoglobulin treatment and the home-based subcutaneous immunoglobulin treatment 
in patients with primary immunodeficiency disease.  QALYs: quality-adjusted life years; A$: Australian dollars.
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periods between pick-ups. Similarly, a Canadian study 
estimated annual nurse time for SCIg at 6 hours compared 
to 57 hours with IVIg14. Therefore, SCIg can significantly 
reduce healthcare staff time with corresponding savings 
in labour cost14,15.
The type and number of infusion pumps used for  
home-based SCIg contributes to cost differences found 
in the literature. In a French study18, when patients 
received two pumps, the SCIg treatment cost was still less 
compared to IVIg18. Our patients only received one pump, 
either a Springfusor® (Go Medical Industries Pty Ltd) or 
battery-operated NIKI pump. Only one of our patients 
chose the manual push without pump, which contrasts 
with a Canadian study where this was the preferred option by 
the majority of patients15. The manual push without a pump 
would be the cheapest option, but is not suitable for all patients 
as it requires strength to produce a steady flow of product. 
The available data indicate that, despite the initial cost of 
purchasing the infusion pump, higher consumable cost 
with SCIg, higher SCIg product cost, and the training 
sessions provided for learning self-administration, SCIg 
in PID is a cost-effective mode of treatment from the 
Australian healthcare system perspective. 

Limitations 
This study followed 14 PID patients who had been on IVIg 
for at least 12 months followed by 12 months of SCIg. While 
the study is limited by the small cohort size, during the 
24 months study period no further patients in this cohort 
developed bronchiectasis, and no other obvious disease 
progression was observed. However, as complications 
such as bronchiectasis and pseudomonas infection are 
clinically important, the model encompassed a 10-year 
time horizon to accommodate the development of such 
events over time.

CONCLUSIONS
Findings from this explorative study indicate that, from 
an Australian healthcare system perspective, SCIg appears 
to be a cost-saving treatment option compared to IVIg for 
PID patients. These findings support the establishment of 
other SCIg programmes for PID patients in Australia. 
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