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Aim: In Sweden, allergy immunotherapy (AIT) is available as either subcutaneous immunotherapy (SCIT) injections or sublingual 
immunotherapy (SLIT) tablets and is used to treat moderate-severe allergic rhinitis (AR). This study sought to determine direct and 
indirect annual costs stemming from treatment-related travel, appointments, waiting times and medication costs, before exploring 
likely CO2 emission-related cost-savings for 20,330 patients receiving SCIT or SLIT-tablets in Sweden.
Methods: A model was developed in Python to capture each category of costs in the target patient population. Absenteeism costs 
arising from treatment-related travel were determined by obtaining average hourly pay data from Swedish Government sources. 
Absenteeism costs were also calculated for 30-minute post-dose observation times, which occurred during one clinical appointment for 
SLIT patients, and all clinical appointments for SCIT patients. Clinical appointment costs were obtained from healthcare price lists for 
Sweden. Medication costs were retrieved from the Pharmaceutical Specialities in Sweden (Fass) website, and treatment doses required 
for SCIT and SLIT-tablets were determined based on product labels and previously-calculated dosage regimes. High-cost protection 
and reimbursement scheme payment caps were applied when determining patient appointment and medication costs, respectively, and 
when identifying financial burdens for individual payers.
Results: Mean total annual costs for SCIT were Swedish Krona (SEK) 604.1 million (m), with clinical appointments contributing the 
largest share of these costs (52.7%), followed by medication (34.4%), travel-related absenteeism (8.9%), waiting time-related 
absenteeism (2.7%) and private transportation (1.3%). Mean total annual costs for SLIT-tablets were SEK 336.2m. Medication 
contributed the most to these costs (72.3%), followed by clinical appointments (22.7%), travel-related absenteeism (3.8%), waiting 
time-related absenteeism (0.6%) and private transportation (0.6%).
Conclusion: For patients with moderate-severe AR receiving AIT in Sweden, SLIT-tablets displayed large potential cost savings to 
patients, the healthcare system, and the government, whilst possessing reduced societal costs of carbon emissions relative to SCIT.
Keywords: allergic rhinitis, costs, subcutaneous immunotherapy, sublingual immunotherapy

Introduction
Allergic rhinitis (AR) is the most common chronic disease in Sweden.1 Classic symptoms of AR include nasal discharge, 
sneezing, nasal itching and nasal congestion, and are brought on by allergens from the environment stimulating 
inflammatory and immune processes.2–4 Additionally (although often not as well acknowledged) these patients can 
also suffer from inflammatory fatigue, as well as tiredness caused by impaired sleep.5 The disease can significantly 
impact patients’ social activities, productivity and quality of life (QoL), particularly in people with moderate-severe 
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AR.6–8 Whilst the prevalence of AR in Sweden is estimated at 25%,9 evidence suggests that this rate is increasing,6 

demonstrating that the clinical and financial burden of the disease is also likely to grow in the future.
The current financial burden of AR is already significant for patients, healthcare systems and governments.2 In 

Sweden, the cost of AR in 2016 was estimated to be 1.3 billion Euros (EUR).10 Presenteeism costs contributed the most 
to this figure, followed by pharmacological treatment costs.10 One study focused specifically on estimating costs 
associated with productivity losses due to AR, with said costs amounting to a figure of EUR 2.7 billion per year.11

For people with moderate-severe AR, for whom symptom-relieving medications are insufficient to obtain symptom 
control,12 allergy immunotherapy (AIT) is currently the only existing disease-modifying treatment, available in the form 
of subcutaneous immunotherapy (SCIT) injections or sublingual immunotherapy (SLIT) tablets. Indeed, AIT can 
alleviate symptoms and reduce the need for further treatment, with these effects persisting after completion of the 
treatment course.13

AIT is effective in patients with moderate-severe AR regardless of the administration route, and the choice of SCIT 
versus SLIT can therefore be informed, at least in part, by a comprehensive evaluation of the overall value of both SCIT 
and SLIT-tablets to patients, healthcare systems, governments and wider society. However, each dose of SCIT must be 
administered within a specialized AR clinic, under the supervision of a clinician, and requires recipients to undergo a 30- 
minute observation time due to the risk of anaphylaxis.14 Conversely, individuals taking SLIT-tablets can take their daily 
doses at home (after the initial dose has been taken under clinician supervision), thereby removing the necessity for much 
of the treatment-related travel associated with SCIT. Whilst the relative clinical benefits of both treatments have been 
investigated previously,15,16 there is still a need to characterize the costs associated with SCIT and SLIT-tablets. In 
conventional cost-utility analyses, direct costs of health (eg, appointment and medication costs) are often weighed against 
effectiveness outcomes such as quality-adjusted life years to determine the most cost-effective treatment for a particular 
disease. However, beyond the direct medical costs, it is often also desirable to consider other cost drivers, including 
absenteeism arising from travel and clinical appointments, and private transport costs. Furthermore, due to a growing 
interest by healthcare technology agencies to promote sustainable healthcare interventions, as well as a recent and 
increased general focus on the global environmental footprint of healthcare, potential societal costs due to CO2 emissions 
(arising from patient travel) are also desirable to consider.17–19 Calculating and discussing these additional costs can 
serve to demonstrate the financial value of current AIT options to a wide variety of stakeholders, whilst determining if 
SLIT-tablets hold any impactful cost-saving benefits over SCIT.

The aims of this study were therefore to quantify the total direct and indirect costs for SCIT and SLIT-tablets, when 
considering a) absenteeism due to treatment-related travel times and clinician appointments, b) private transport, c) 
clinical appointments and d) medication, before briefly exploring the potential societal impact of CO2 emissions arising 
from patient travel. The transportation- and CO2 emissions-related portions of the analysis were based on the model 
previously outlined in Cardell and Sterner et al,17 with additional relevant cost parameters layered onto the model for the 
purposes of this study.

Methods
Overview of Travel Algorithm
A detailed description of the original travel algorithm, its assumptions, and the data inputs used to determine CO2 

emissions and patient travel times can be found in Cardell and Sterner et al.17 Briefly, the initial travel algorithm was 
developed in Python (version 3.10.4). The algorithm identified the closest of 105 specialized AR treatment centers to the 
representative point (ie, the center) of each of the 290 Swedish municipalities. Once the closest AR treatment center was 
identified for each municipality, the haversine distance (“straight-line” distance over a sphere) from the representative 
point to the nearest specialized AR center was determined, adjusted using a relevant detour index and weighted by the 
municipality population. Transport modality data, including average speeds and CO2 emissions were then layered on top 
of the underlying model. The model was run over 1000 iterations using random sampling of detour indexes, with separate 
mean total CO2 emissions and travel times estimated for SCIT and SLIT-tablet patients from two separate cohorts, which 
are described in more detail later on.
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Relevant cost parameters were then included in the model for each cohort, with details of these cohorts and 
parameters outlined in the sections below. Results for each cost category were determined and reported as a mean 
annual total figure for the one-year cohort, and as a per-patient figure for the three-year cohort. For cost categories that 
depended on the detour index sampling to determine results, and therefore yielded unique figures per model iteration (ie, 
private transport costs and travel time-related absenteeism), standard deviations were also determined and reported.

One-Year Cohort Regimes
The one-year “snapshot” cohort comprised 20,330 patients with moderate-severe AR receiving AIT in any given year.20 

This figure comprised 11,730 patients receiving SLIT-tablets and 8600 patients receiving SCIT. For this analysis, all 
20,330 patients were modelled as receiving either SCIT or SLIT-tablets. For SLIT-tablets, all patients were assumed to 
receive one tablet per day for the entire one-year period.21 For SCIT patients, 1952 patients (9.6%) were assumed to have 
been recently diagnosed with moderate-severe AR and were modelled as receiving the titration regimen.17 The remaining 
18,378 patients (90.4%) were modelled as receiving maintenance therapy. Details of the titration and maintenance 
therapy allocation methods, as well as respective dosage details of SCIT regimes simulated in the model have been 
previously reported in Cardell and Sterner et al.17 However, a summary of the SCIT treatment funnel for the one-year 
“snapshot” cohort can be found in Supplementary Figure S1.

Three-Year Cohort Regimes
The three-year “incident” cohort comprised 1000 hypothetical patients, all assumed to be recently diagnosed with 
moderate-severe AR. The three-year period was chosen to simulate following the patient cohort over one full AIT 
treatment course. For SLIT-tablets, all patients were again modelled to receive one tablet per day for the entire three-year 
period.21 For SCIT, all patients were assumed to start on titration therapy at the beginning of the first year, with 
completion of the full treatment course (titration and maintenance therapy) taking place over the subsequent three-year 
period. Regarding titration regimes, 50% of SCIT patients were modelled to receive the 7-week titration regime, with the 
other 50% of patients modelled to receive the 15-week titration regime.17,22 A summary of the SCIT treatment funnel for 
the three-year “incident” cohort can be found in Supplementary Figure S2.

Clinician Appointments: One-Year Cohort
For SLIT-tablet patients, the total number of appointments for the entire cohort equaled 40,660, based on the assumption 
of two clinical appointments per patient per year. The first appointment involved the patient taking a clinician-supervised 
dose, before being observed for a 30-minute time period. The second appointment involved a simple follow-up, with no 
associated supervised dose or observed wait time. For SCIT patients, a total of 169,634 appointments were required, with 
each patient (on average) attending 8.3 appointments.17 All 169,634 appointments for SCIT were for SCIT administra
tion, each necessitating a 30-minute post-dose observed wait time. A cost of 1878 Swedish Krona (SEK) was modelled 
for each clinician appointment, based on the medical treatment for lung and allergy (excluding pulmonary embolism) 
price from the 2021 Prislista Västra Sjukvårdsreg.23 However, each patient would only pay a maximum of SEK 
1300 per year for appointments, with the remainder of appointment costs being reimbursed by the Swedish government, 
as per the 2023 high-cost protection for outpatient care scheme.24

Clinician Appointments: Three-Year Cohort
For patients receiving SLIT-tablets, a total of 4000 appointments were required, based on the model assuming four 
clinical appointments per patient over three years. Only the first appointment involved the patient taking a clinician- 
supervised dose, and a subsequent 30-minute observation period. The three remaining appointments involved simple 
follow-ups, with no associated observed wait time.

For SCIT patients, the total number of appointments equaled 30,500, with each patient (on average) attending 30.5 
appointments, higher per annum than the one-year cohort due to all patients receiving and completing titration and 
maintenance therapy.17 Again, all appointments were for SCIT administration, with each necessitating a 30-minute post- 
dose observed wait time. As for the one-year cohort, a per-appointment cost of SEK 1878 was used,23 alongside 
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application of the 2023 high-cost protection for outpatient care scheme.24 This meant that each patient would pay 
a maximum of SEK 1300 per year (or a total of SEK 3900 over the entire three-year period) for clinician appointments, 
with the remainder of appointment costs being reimbursed by the Swedish government.

Medication
For SLIT-tablet therapy, medication costs were modelled using publicly available prices for SQ tree SLIT tablets, which 
were identified to be SEK 2948.66 per 90-tablet pack, resulting in a cost of SEK 32.76 per tablet (or dose).25 Patients in 
the one-year cohort were assumed to take 365 doses over the treatment period, with patients in the three-year cohort 
assumed to take 1095 doses over the treatment period. Each patient receiving SLIT-tablets would only pay a maximum of 
SEK 2600 per year (or SEK 7800 in total for patients in the three-year cohort) for prescription costs however, based on 
the 2023 high-cost reimbursement scheme.26

For SCIT therapy, medication costs were modelled using publicly available prices for SQ Birch SCIT injections, 
which were SEK 6772.50 for one titration pack (comprising 4 x 5mL vials)27 and SEK 5019 for one maintenance pack 
(comprising one 5mL vial of strength 100,000 SQ-E/mL).28

The model assumed that a single SCIT vial could be re-used for multiple sequential doses, provided that the strength 
of the vial and the remaining volume was suitable for administering the entirety of the next dose. A summary of the total 
number (and subsequent costs) of titration and maintenance packs assumed to be used by patients in both the one-year 
and three-year cohorts can be found in Table 1. Given that SCIT therapy is not currently covered by the high-cost 
reimbursement scheme in Sweden, 100% of medication costs were assumed to be covered by healthcare providers, in this 
case the specialized AR treatment centers or hospitals administering each SCIT dose.

Private Transport
Private transport considered the costs of fuel (petrol) for patients receiving both SCIT and SLIT-tablets modelled as either 
taking their own car or motorcycle to each clinical appointment. A cost of 16.37 SEK/liter of petrol was used based on 2021 
figures from the Swedish Energy Agency,29 as well as a fuel consumption of 5.9 liters/100km.30 The final model therefore 
used a cost of 0.96 SEK/km. The proportions of patients using each transport modality varied across some specific 
municipalities,17 but cars and motorcycles were consistently amongst the most common modes of private transport used for 
treatment-related travel.

Absenteeism
The human capital approach considers loss of production due to disease and is widely used for estimating indirect costs 
in health economic analyses.31,32 Components of the human capital approach include loss of productivity due to absence 
from work (absenteeism) and reduced productivity at work without absence due to illness (presenteeism).33 Given that 
previous studies have reported comparable efficacy of SCIT and SLIT-tablets (and therefore likely similar and minimal 

Table 1 Number of Packs Used for Each SCIT Regime

Cohort Titration 
Packs

Maintenance  
Packs

Total Cost  
(SEK)

One-year (52 weeks)

7-week titration 1 1 11,791.5

15-week titration 1 1 11,791.5

Three-year (156 weeks)

7-week titration 1 4 26,848.5

15-week titration 1 4 26,848.5

Abbreviation: SEK, Swedish Krona.
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impacts due to presenteeism),15,16 the present study only considered absenteeism costs; specifically, absenteeism due to 
patients spending time travelling to and from each of their clinical appointments, in addition to the 30-minute observation 
waiting times for each patient’s initial SLIT-tablet dose, and all SCIT doses.

A cost-per-hour of work missed was determined to be SEK 192.90 and was sourced from official figures outlining the average 
hourly pay of manual workers in the private sector,34 published by Statistics Sweden. This figure was used in the base case 
analysis.

Numerous figures exist for hourly pay in Sweden, each of which use various approaches and sources to determine the 
final monetary figure. Given this, an exploratory sensitivity analysis was conducted which incorporated an alternative 
figure for cost-per-hour of work missed. This alternative figure was aimed to be representative of manual and non-manual 
workers, across both public and private sectors. The figure was determined by identifying the average yearly salary (SEK 
445,200) for Swedish employees from data published by the Mediation Institute, an authority under the Ministry of 
Labor.35 The average yearly salary was then divided by the average actual weekly hours worked (30 hours) multiplied by 
the total actual work weeks per year (44.4 weeks).36 Total actual work weeks per year were determined by assuming 247 
total working days (based on the 2023 Swedish calendar), and 25 days of annual leave for each patient, based on the 1977 
Annual Leave Act.37 This yielded a final cost-per-hour (based on actual time spent working) of SEK 334.2. Results for 
the sensitivity analyses are briefly outlined in the discussion section.

Results
Summary of Cost results: One-Year Cohort
For patients receiving SCIT, mean total annual costs amounted to SEK 604.1 million (m). Clinical appointments 
contributed the most to these costs (52.7%), followed by medication (34.4%), travel-related absenteeism (8.9%) and 
waiting time-related absenteeism (2.7%). Private transport contributed the least to overall costs (1.3%). A summary of 
cost contributions per category is presented in Figure 1.

For patients receiving SLIT tablets, mean total annual costs amounted to SEK 336.2m. Medication contributed the most 
to these costs (72.3%), followed by clinical appointments (22.7%) and travel-related absenteeism (3.8%). Waiting time- 

Figure 1 Summary of cost contributions for SCIT and SLIT regimes across both cohorts. 
Abbreviations: SCIT, subcutaneous immunotherapy; SEK, Swedish Krona; SLIT, sublingual immunotherapy.
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related absenteeism and private transport each contributed 0.6% to overall costs. A summary of cost contributions per 
category can be found in Figure 1.

Appointment Costs
For patients receiving SCIT, mean total annual appointment costs were SEK 318.6m. Of the SEK 318.6m, SEK 26.4m 
comprised patient costs, with the remaining SEK 292.1m comprising government reimbursements (see Figure 2).

For patients receiving SLIT tablets, mean total annual appointment costs were SEK 76.4m, 4.17 times lower than 
SCIT appointment costs. Again, SEK 26.4m comprised patient costs, with the remaining SEK 49.9m comprising 
government reimbursements (see Figure 2).

Figure 2 Mean total annual appointment costs (A) with payer breakdowns (B). 
Abbreviations: SCIT, subcutaneous immunotherapy; SEK, Swedish Krona; SLIT, sublingual immunotherapy.

Figure 3 Mean total annual medication costs (A) with payer breakdowns (B). 
Abbreviations: AR, allergic rhinitis; SCIT, subcutaneous immunotherapy; SEK, Swedish Krona; SLIT, sublingual immunotherapy.
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Medication Costs
For patients receiving SCIT, mean total annual medication costs were SEK 207.5m, with 100% of this cost burden falling 
solely on specialized AR treatment centers, given that SCIT is not covered by the high-cost reimbursement scheme in 
Sweden (see Figure 3).

For patients receiving SLIT-tablets, mean total annual medication costs were SEK 243.1m, 1.17 times higher than 
SCIT medication costs). Of the SEK 243.1m, SEK 52.9m comprised patient costs, with the remaining SEK 190.3m 
comprising government reimbursements (see Figure 3).

Private Transport Costs
For patients receiving SCIT, mean total annual private transport costs were SEK 8m (standard deviation [SD]: SEK 
1.7m), with SEK 7.9m arising from private cars (see Figure 4). For patients receiving SLIT tablets, mean total annual 
private transport costs were SEK 1.9m (SD: SEK 0.4m), 4.21 times lower than SCIT private transport costs. Of the SEK 
1.9m, SEK 1.9m arose from private cars (see Figure 4).

Travel-Related Absenteeism
For patients receiving SCIT, mean total annual travel-related absenteeism costs were SEK 53.6m (SD: SEK 11.6m), with 
SEK 42.2m arising from private car travel (see Figure 5). For patients receiving SLIT tablets, mean total annual travel- 
related absenteeism costs were SEK 12.8m (SD: SEK 2.8m), 4.19 times lower than SCIT travel-related absenteeism 
costs. Of the SEK 12.8m, SEK 10.1m arose from private car travel (see Figure 5).

Waiting Time-Related Absenteeism
For patients receiving SCIT, mean total annual waiting time-related absenteeism costs were SEK 16.4m (see Figure 6). 
For patients receiving SLIT tablets, mean total annual waiting time-related absenteeism costs were SEK 2.0m, 8.20 times 
lower than SCIT waiting time-related absenteeism costs (see Figure 6).

Summary of Cost results: Three-Year Cohort
For each patient receiving SCIT, mean total costs amounted to SEK 98,000. Clinical appointments contributed the most 
to these costs (58.4%), followed by medication (27.3%), travel-related absenteeism (9.8%) and waiting time-related 

Figure 4 Mean total annual private transport costs (A) with transport mode breakdowns (B). 
Abbreviations: SCIT, subcutaneous immunotherapy; SEK, Swedish Krona; SLIT, sublingual immunotherapy.
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absenteeism (3.0%). Private transport contributed the least to overall costs (1.4%). A summary of cost contributions per 
category can be found in Figure 1.

For each patient receiving SLIT tablets, mean total costs amounted to SEK 45,000. Medication contributed the most 
to these costs (79.8%), followed by clinical appointments (16.7%), travel-related absenteeism (2.9%) and private 
transport costs (0.4%). Waiting time-related absenteeism contributed the least to overall costs (0.2%). Again, 
a summary of cost contributions per category can be found in Figure 1.

Figure 5 Mean total annual travel absenteeism costs (A) with transport mode breakdowns (B). 
Abbreviations: SCIT, subcutaneous immunotherapy; SEK, Swedish Krona; SLIT, sublingual immunotherapy.

Figure 6 Mean total annual waiting time-related absenteeism. 
Abbreviations: SCIT, subcutaneous immunotherapy; SEK, Swedish Krona; SLIT, sublingual immunotherapy.
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Appointment Costs
For each patient receiving SCIT, mean total appointment costs were SEK 57,300. Of the SEK 57,300, SEK 3900 
comprised direct costs for the patient, with the remaining SEK 53,400 comprising government reimbursements.

For each patient receiving SLIT tablets, mean total appointment costs were SEK 7500, 7.64 times lower than SCIT 
appointment costs. Again, SEK 3900 comprised direct costs for the patient, with the remaining SEK 3600 comprising 
government reimbursements.

Medication Costs
For each patient receiving SCIT, mean total medication costs were SEK 26,800, with 100% of this cost burden again 
falling solely on specialized AR treatment centers.

For each patient receiving SLIT tablets, mean total medication costs were SEK 35,900, 1.34 times higher than SCIT 
medication costs. Of the SEK 35,900, SEK 7800 comprised direct costs for the patient cost, with the remaining SEK 
28,100 comprising government reimbursements.

Private Transport Costs
For each patient receiving SCIT, mean total private transport costs were SEK 1400 (SD: SEK 311), 99% of which arose 
from private cars. For each patient receiving SLIT tablets, mean total private transport costs were SEK 187.9 (SD: SEK 
40.8), 7.45 times lower than SCIT private transport costs). Of the SEK 187.9, SEK 186.2 arose from private cars.

Travel-Related Absenteeism
For each SCIT patient, mean total travel-related absenteeism costs were SEK 9600 (SD: SEK 2100), with SEK 7600 
arising from private car travel. For each patient receiving SLIT tablets, mean total travel-related absenteeism costs were 
SEK 1300 (SD: SEK 274), 7.38 times lower than SCIT travel-related absenteeism costs). Of the SEK 1300, SEK 994 
arose from private car travel.

Waiting Time-Related Absenteeism
For each patient receiving SCIT, mean total waiting time-related absenteeism costs were SEK 2900. For each patient 
receiving SLIT tablets, mean total waiting time-related absenteeism costs were SEK 96.5, 30.05 times lower than SCIT 
waiting time-related absenteeism costs.

Discussion
The present study sought to determine the cost of SCIT and SLIT-tablets for patients with moderate-severe AR in 
Sweden. Specifically, investigations surrounding the direct and indirect costs arising from the impacts of patient travel 
were conducted, based on the results from Cardell and Sterner et al.17 Treatment-related travel burdens and indeed 
treatment-related CO2 emissions are now starting to be investigated in the wider literature, with a focus placed both on 
specific treatments38 and healthcare treatment/systems in general.19,39 However, to our knowledge, this is the first study 
that seeks to comprehensively determine the financial burdens associated with treatment-related travel and to explore the 
impact of CO2 emissions (discussed below).

The analysis determined that for most cost categories SLIT-tablets resulted in significant savings relative to SCIT. 
Specifically, for the modelled one-year snapshot cohort of 20,330 moderate-severe AR patients, SCIT was associated with 
the following: SEK 318.6m in appointment costs, SEK 8m in private transport costs, SEK 53.6m in travel-related 
absenteeism, and SEK 16.4m in waiting time-related absenteeism. Comparatively, SLIT-tablets were associated with the 
following: SEK 76.4m in appointment costs, SEK 1.9m in private transport costs, SEK 12.8m in travel-related absenteeism, 
and SEK 2.0m in waiting time-related absenteeism. Even when considering that medication costs for SLIT-tablets (SEK 
243.1m) were higher than those for SCIT (SEK 207.5m), overall, SLIT-tablets would result in SEK 267.9m in savings. 
Results for the three-year incident cohort followed a similar pattern, with SLIT-tablets associated with SEK 53,000 in 
savings per patient, relative to SCIT. When using the calculated cost-per-hour figure of SEK 334.2 for the sensitivity 
analysis, travel-related absenteeism and waiting time-related absenteeism costs were both significantly higher than those in 
the base case (Table 3). These trends correlate with the published literature, which suggest that globally, high medication 
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Table 2 Summary of Mean Costs per Category for One-Year and Three-Year 
Cohorts

Cost Category SLIT-Tablets SCIT Additional Costs  
for SCIT

One-year cohort (costs in million SEK)

Appointments 76.4 318.6 +242.2

Medication 243.1 207.5 −35.6

Private transport 1.9 8.0 +6.1

Travel-related absenteeism 12.8 53.6 +40.8

Waiting time-related absenteeism 2.0 16.4 +14.4

Total 336.2 604.1 267.9

Three-year cohort (costs in thousand SEK)

Appointments 7.5 57.3 +49.8

Medication 35.9 26.8 −9.1

Private transport 0.2 1.4 +1.2

Travel-related absenteeism 1.3 9.6 +8.3

Waiting time-related absenteeism 0.1 2.9 +2.8

Total 45.0 98.0 53.0

Abbreviations: SCIT, subcutaneous immunotherapy; SEK, Swedish Krona; SLIT, sublingual immunotherapy.

Table 3 Results Comparison: Base Case and Sensitivity Analyses

Cost Category SLIT-Tablets SCIT

One-year cohort (costs in million SEK)

Base case (cost-per-hour SEK 192.90)

Travel-related absenteeism 12.8 53.6

Waiting time-related absenteeism 2.0 16.4

Sensitivity analysis (cost-per-hour SEK 334.2)

Travel-related absenteeism 22.2 92.8

Waiting time-related absenteeism 3.4 28.3

Three-year cohort (costs in thousand SEK)

Base case (cost-per-hour SEK 192.90)

Travel-related absenteeism 1.3 9.6

Waiting time-related absenteeism 0.1 2.9

Sensitivity analysis (cost-per-hour SEK 334.2)

Travel-related absenteeism 2.2 16.7

Waiting time-related absenteeism 0.2 5.1

Abbreviations: SCIT, subcutaneous immunotherapy; SEK, Swedish Krona; SLIT, 
sublingual immunotherapy.
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costs in particular are a source of strain on public healthcare budgets and wider resource allocation.40 A full breakdown and 
comparison of costs per category for both the one-year and three-year cohorts can be found in Table 2.

Another cost to be considered but not yet discussed is the social cost of carbon, a commonly applied measure used to 
estimate the expected damages resulting from CO2 emissions or their equivalent.41 Some current estimates for the social 
cost of CO2 include United States Dollars (USD) 185/ton,42 EUR 100.17/ton,43 and USD 51/ton.44 For the one-year 
cohort, total mean annual CO2 emissions were estimated to be approximately 1700 tons for SCIT, and approximately 410 
tons for SLIT-tablets, based on results from the original travel algorithm. According to the three estimates for the social 
cost of CO2, SLIT tablets could therefore be associated with annual savings of either USD 238,650, EUR 129,219, or 
USD 65,790. These savings, in addition to the direct and indirect cost savings outlined in the results, demonstrate that 
moderate-severe AR patients, the healthcare system, and wider society can benefit from SLIT-tablets being used instead 
of SCIT in Sweden. It is important, however, to acknowledge that carbon tax would likely already be reflected within the 
private transport costs estimated as part of the present analysis (ie, the tax would likely be incorporated within payments 
made by patients when purchasing petrol for their private transport vehicle). Therefore, at least some proportion of the 
potential social costs of CO2 presented above would be offset by the carbon tax already incorporated within the model.

The strengths and weaknesses associated with the original travel algorithm model, as well as various assumptions 
related to treatment- and travel, can be found in Cardell and Sterner et al17 and will therefore not be discussed here. 
However, there were a number of strengths associated with the methodology and inputs used to determine costs. Firstly, 
the use of robust data sources from Swedish institutions to determine costs for appointments, as well as hourly pay for 
absenteeism, mean that the final results are likely to be a valid representation of the costs experienced by moderate-severe 
AR patients, healthcare systems, and employers. The incorporation of the high-cost protection scheme for outpatient 
appointments and high-cost reimbursement scheme for medication prescriptions meant that patient costs for these aspects 
were accurately represented. Furthermore, a high level of detail was therefore considered when presenting said costs, by 
determining how various financial burdens associated with SCIT and SLIT-tablets would be shared by relevant payers.

A second strength was determining a wide range of costs for SCIT and SLIT-tablets (both direct and indirect) 
associated with treatment, treatment waiting times, treatment-related travel and wider societal costs due to carbon 
emissions. It is important to note that there are further implications for each of these costs that may even be considered 
partially positive (eg, higher private transport costs could mean higher fuel tax revenues for governments, which are 
likely to be re-invested on public services such as healthcare and transport).45,46 However, the flow of healthcare-related 
funds across various stakeholders in Sweden can be incredibly complex, and whilst they can provide additional context to 
the weight and future impacts of treatment-related costs, they were not explored as part of this study.

The study also used a conservative official figure (SEK 192.90) for hourly pay in order to determine absenteeism 
costs. The alternative cost-per-hour figure of SEK 334.2 however, demonstrates that a comprehensive and widely 
representative hourly pay associated with actual time spent working could be higher than the base case figure presented, 
which would drive absenteeism costs up further (see Table 3). These factors mean that the results presented here may 
represent an underestimate of the true financial benefits of SLIT-tablet therapy, especially when considering that 
absenteeism costs were significantly higher for SCIT. Additionally, the model also did not account for the fact that 
SLIT appointments (particularly follow-ups) could also take place with the patient’s local general practitioner (GP). This 
factor would yield reduced treatment-related travel and appointment costs (as GP appointments are typically cheaper than 
those with an allergy specialist within an AR treatment center47) associated with SLIT-tablets even further.

One limitation of the study is that whilst the high-cost protection scheme was applied for outpatient appointments, an 
aspect not considered was the region-specific maximum cap that patients pay on a per-appointment basis (ie, patient 
fees).48 Although incorporating these caps would be relevant and allow for a more region-specific analysis with regard to 
appointment costs, publicly available data for these regional costs were not available and would likely have been too 
complex to implement accurately within the model. Moreover, regional-specific differences in said costs would be 
unlikely to have a significant impact on the final results.

The model did not account for public transport costs, as it would be difficult to accurately determine how the financial 
burden of each cost type would be distributed across stakeholders. Other omitted travel-related costs included road 
vehicle tax, wear and tear to public infrastructure, congestion tax and road tax. The reason for these omissions was rooted 
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in the challenges in identifying suitable data sources, as well as the intricate complexities associated with applying said 
data sources in a relevant and reliable manner, without double-counting the same costs elsewhere. Finally, no associated 
wait-time and subsequent absenteeism cost was determined for patients attending their second appointment for SLIT- 
tablet therapy (ie, the simple follow-up). In routine practice, there would likely be a specific “consultation time” and 
related absenteeism cost associated with the follow-up appointment which would vary from patient to patient. However, 
we were unable to identify a data source that reliably determined mean consultation time. Although this omission could 
suggest that the results may overestimate the cost-savings associated with SLIT-tablet therapy, the limited number of 
follow-up appointments and their anticipated short-time duration would be unlikely to significantly impact the results. 
Another omission from the model was the presenteeism costs associated with each therapy. Whilst assumed that due to 
their similar clinical efficacy both treatments would have comparative presenteeism costs, results from a recent study 
suggest that SLIT may actually possess further cost savings associated with this productivity loss category, based on 
current timelines for treatment initiation.49 Indeed, this would suggest that the results presented here possess an 
additional level of conservatism with regard to societal cost savings associated with SLIT tablets. A final limitation is 
that the model assumed that all patients would receive either SCIT or SLIT-tablets. In routine practice however, not all 
patients receiving SCIT are able to be transferred to SLIT-tablet therapy. This is due to the fact that SCIT can be used for 
a comparatively wider range of allergens than SLIT tablets.

Conclusion
For patients with moderate-severe AR receiving AIT in Sweden, SLIT-tablets demonstrated significant potential cost 
savings in terms of appointments, private travel, and absenteeism relative to SCIT injections. Switching patients 
receiving SCIT to SLIT-tablets could alleviate financial burdens on patients, the healthcare system and the government, 
whilst reducing the burden of treatment-related CO2 emissions on society.
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