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Objectives: To quantify the cost difference between conventional symptomatic treatment of 

mite allergy and specific subcutaneous immunotherapy (SCIT).

Methods: Observational, retrospective, and multicenter study was carried out in Spain in 2013. 

The medical records of 419 patients diagnosed with rhinitis and/or bronchial asthma for mite 

allergy were retrieved. Mean age was 24.9 years (standard deviation 14.4). The use of symptom-

atic medication (rescue and daily), diagnostic tests, unscheduled medical care, and sick leave 

days associated with SCIT treatment versus no-SCIT treatment was compared. Also measured 

was the SCIT treatment to no-SCIT treatment costs ratio: used resources (symptomatic medi-

cation, unscheduled medical care, diagnostic tests, and 3 years SCIT treatment and sick leave 

days) were quantified in euros. Efficacy (decreased resource usage) of first-year treatment was 

assumed during the remaining 2 years and also during the 3-year follow-up period.

Results: After a single year of SCIT, all quantified resources diminished significantly (P<0.05) 

from baseline. Estimated reduction in cost items included hospital resources (100% in hospi-

talizations, 82% in visits to the allergist, and 79% in emergency room visits), therapies (56% 

in rescue medication and 63% in daily medication), diagnostic tests (77%), and sick leave days 

(94%). Ratio of comparative calculation described as SCIT treatment versus non-SCIT treat-

ment (or conventional symptomatic treatment) is 0.8.

Conclusion: Direct costs are reduced by 64% and indirect costs by 94%. SCIT of hypoaller-

genic preparation of dust mite (Acaroid®) allows cost savings versus conventional treatment. 

Estimated savings for the public National Health System are 5.7 times the cost of immunotherapy.

Keywords: asthma, economic evaluation, immunotherapy, rhinitis.

Introduction
Advances in medicine in recent years have provided better quality of life for the 

population; however, these new technologies also involve a higher cost of therapy 

and ultimately more health spending. Therefore, tools are necessary to ensure that the 

adoption of these new technologies in the National Health System (NHS) does not 

occur indiscriminately but in a sustainable manner.1

To ensure the sustainability of the NHS, Spain has begun to include economic 

evaluations of health technologies that provide evidence of the economic value that 

these new technologies bring.1

In addition, the incidence and prevalence of allergic respiratory diseases mediated 

by immunoglobulin E, such as allergic rhinitis and asthma, have increased markedly 

in recent decades both in Western and developing countries.2,3
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The presence of allergic diseases such as allergic rhinitis 

or asthma significantly increases the use of health resources 

and services.4,5 House dust mites are one of the most common 

airborne allergens worldwide, with great capacity to cause 

sensitization. Their involvement in rhinitis, asthma, or other 

allergic diseases is widely known.

Specific immunotherapy (IT) has the potential to alter 

the course of allergic disease, thus reducing the need for 

long-term treatment and the risk of progression of allergic 

disease6,7 or the development of new sensitizations,4,5 in 

contrast to symptomatic treatment.

International studies suggest that IT compared to drug 

therapy is cost-effective for patients with rhinoconjunctivitis 

and/or asthma. Other studies also show that treatment with 

additional specific subcutaneous immunotherapy (SCIT) 

brings better health outcomes and associated cost savings 

compared to symptomatic treatment alone.8

A piggy-back study involving 65 children and adolescents 

with allergic asthma to mites who were receiving treatment 

for 3 years based on a hypoallergenic high-dose preparation 

concluded that due to the reduction in drug use, a decline 

occurred in the costs from the first year and the additional 

costs associated with SCIT were offset by savings in drugs 

for symptomatic treatment 4 years after the end of SCIT.9

Objective
The aim of this study is to quantify the long-term savings 

between specific SCIT treatment consisting of high-dose 

house dust mite extract (Acaroid®, Merck - Allergopharma 

Joachim Ganzer KG, Reinbek, Germany) for 3 years 

combined with conventional symptomatic treatment (oral 

 antihistamines, bronchodilators, eye drops, and corticoste-

roids). The savings estimate is based on comparing the cost 

of said treatment with that associated with the conventional 

use of only symptomatic treatment for 6 years.

Patients and methods
Description of the study
Observational, retrospective, and multicenter study was car-

ried out in Spain in 2013 in (n=419)10,11 adult patients (aged 

18 or older) with a mean age of 24.9 years (standard deviation 

14.4) in both sexes (52.5%, 220 female) diagnosed with rhini-

tis and/or bronchial asthma for mite allergy, who had received 

said immunotherapy treatment (ITT) in the previous year.

The ITT was performed as indicated in Acaroid® summary of 

product characteristics: the treatment began with administration 

of the lowest product concentration once a week, increasing the 

dose every week until reaching the individual tolerability limit. 

From that moment onwards began the follow-up treatment, 

consisting of administration of the reached dose every 4 weeks.

The sample for the different variables included all subjects 

meeting the selection criteria, who showed no major protocol 

deviations and had completed at least 9 months of treatment 

from the administration of the first maintenance dose. The 

study was approved by the Ethics Committee at the Hospital 

Puerta del Mar in Cádiz, Spain on March 13, 2013 and clas-

sified by the Spanish Medicines Agency. Written informed 

consent was obtained from patients or legal guardians.

Statistical analysis
The data analysis was performed using the Statistical Package 

SAS System for Windows (SAS Institute Inc., Cary, NC, USA). 

In all statistical tests with outcome variables, a level of 0.05 was 

considered significant except for preliminary tests of normality 

or homogeneity of variance, for which a significance of 0.1 

was used. Friedman’s test was performed to compare the evo-

lution over time of symptoms and medication (scheduled and 

used) after 1 year from the start of the treatment. An economic 

model was created that extrapolated to 6 years the results of 

the study during the first year of IT assuming 3 years of active 

treatment (according to the usual pattern recommended by the 

manufacturer) and 3 years of follow-up.

The results regarding the evolution of unscheduled health 

care (P<0.05) and rescue medication (P<0.05) were published 

in the REME study (Table 1).12

Cost variables
To calculate the associated cost difference between the two 

options, unscheduled medical care, medication use, and days 

off work were quantified by reference to the data available 

in the patient’s history regarding the previous month at the 

initiation of IT and later in the month prior to completing 

the corresponding case report form (CRF) data.

The patients were subjected to monitoring and observa-

tion of symptoms and their intensity before taking the deci-

sion to establish treatment with IT and during its evolution.

Later, the charges associated with the decline of these 

quantified resources (direct actions) were calculated. Not 

quantified in the study, due to not to being covered by the 

CRF, were all the patient’s visits to primary care before being 

referred to an allergist.

Finally, an economic model was built that extrapolated to 6 

years retrospective study results obtained after 1 year of treat-

ment. This model assumed 3 years of active  treatment with IT 
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Table 1 Evolution of unscheduled medical care and rescue medication

Cost item Pretreatment Posttreatment % P-value

Number of urgent care visits 124 26 –79.06 <0.0001
Number of days in hospital 9 0 –100.00 0.0253
Number of additional diagnostic tests* 183 49 –73.22 <0.0001
Number of allergist visits 91 16 –82.42 <0.0001
Number of additional diagnostic tests** 83 16 –80.72 <0.0001
Number of days off 194 12 –93.81 <0.0001
Oral antihistamine as needed, n (%) 271 (64.7%) 244 (60.8%) –6.00 0.0487
Bronchodilator as needed, n (%) 160 (38.2%) 122 (30.4%) –20.00 <0.0001
Eye drops as needed, n (%) 48 (11.5%) 21 (5.2%) –54.70 <0.0001
Nasal corticosteroid as needed, n (%) 173 (41.3%) 107 (26.7%) –35.30 <0.0001

Notes: *Hospital diagnostic tests. **Diagnostic tests in allergy department. Data from El-Qutob et al.12

Table 2 Unit costs used in the model

Item Cost (€) Item Cost (€)

Visits to urgent care18 221.08 Spirometry +  
BD tests19

125.12

Hospital admission18 649.92 Pretreatment  
daily medication14

2.93

Successive visits (to allergist)18 79.90 Pretreatment 
weekly medication 
as needed14

3.61

Measuring FeNO 39.00 Post-treatment 
daily medication14

0.31

Chest X-ray18 149.74 Post-treatment 
weekly medication 
as needed14

0.97

Cost of 1 hour of daily work15 7.36
Cost of primary care visit without additional tests18 39.00

Abbreviation: BD, bronchodilator.

and three subsequent years of monitoring. A comparative cal-

culation was made – pre- and post-ITT – of the following costs:

•	 Direct health costs: These included costs associated with 

hospitalization, emergency room visits, visits to special-

ized care, unscheduled medical care, diagnostic tests, use 

of rescue/scheduled medication, and IT (only ITT option).

•	 Indirect costs: These included costs related to absenteeism 

or loss of productive capacity, counting only the days of 

sick leave recorded by patients as the only variable of this 

type recorded in the study.

The costs were calculated for the total of patients in the 

basal measurement. Direct health care costs were quantified for 

all patients by multiplying the natural units of health resources 

used (from the retrospective study) with the unit cost of each, 

using for this the official price rates of resources (Table 2).13

The direct health care costs related to the consumption of 

rescue and scheduled therapy were obtained after quantify-

ing each unit (drop, tablet, or inhalation) of medication (eye 

drops, oral antihistamine, bronchodilator, or corticosteroid) 

reported in the retrospective study.

The reported dose set was grouped into packages for the 

entire group and quantified at cost Public Price, for which 

BOTplusWEB (Consejo General de Colegios Oficiales de 

Farmacéuticos, Madrid, Spain) was used.14

Finally, the average daily expenditure (scheduled daily 

medication) and weekly expenditure per patient (“as needed” 

medication) used in the extrapolation were calculated.

Indirect costs included only the costs associated with 

lost working hours due to sick leave. The cost of a day off 

work was calculated as the average cost of an hour worked, 

published in a Spanish study of the cost of asthma.15

The ITT option reflected the cost of 3 years of the stipu-

lated treatment. This plan of treatment required a starter pack 

of vial A + vial B, two vials of B, and an additional vial of 

B. Its cost was quantified as Public Price. To this cost was 

added an amount representing the cost of applying each dose.

Sensitivity analysis
All pharmacoeconomic analyses should include a sensitivity 

analysis to assess the impact of each variable on the estimated 

results.16 To this end, a sensitivity analysis was performed, 

represented through a tornado diagram of the variation in esti-

mated savings to variations of ±25% in the various cost items.

The cost items considered in this case were daily 

medication, as-needed medication, emergency room visits, 

established salary/hour, spirometry + bronchodilation tests, 

additional allergist visits, hospitalization, chest X-ray, spi-

rometry, FeNO measurement test, and O
2
 saturation test.

This study considered a large number of variants, and 

therefore, the tornado diagram was considered appropri-

ate to represent the results of the sensitivity analysis, and 

 consequently, all the univariate analyses of each variable 

were summarized in a single diagram.
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Results
The retrospective study showed that after a year of IT, a sta-

tistically significant decrease from baseline occurred in all 

the resources quantified: need for unscheduled medical care, 

urgent care visits and specialist diagnostic tests, medication, 

and days off work (P<0.05).

After a year of treatment, the need for unscheduled medi-

cal assistance decreased from the months before commence-

ment. While in these months 16.3% of patients required 

urgent care, 14.6% saw an allergist, and 7.7% missed work or 

school; after a year of treatment, these percentages dropped 

to 4.5%, 3.7%, and 1.2%, respectively. As for scheduled 

medication for daily use, at baseline, 85.4% of patients had at 

least one drug scheduled for daily use and after a year, this 

figure was 52.1%. There was also a significant decrease in the 

use of rescue medication compared to its use in the months 

before the start of the treatment.

After the monetary quantification of the above resources 

used in both scenarios, there was a decrease of 64% in direct 

health care costs (unscheduled medical care, tests, and 

 medication), excluding those related to IT and 94% in indirect 

costs considered in the model (days of sick leave).

Following the completion of the economic model, sav-

ings were estimated per patient at 6 years, comparing costs 

of those receiving IT and those not receiving IT, from the 

perspective of the patient, the NHS, and the society.

Figure 1A presents the annual and cumulative cost for the 

patient in each option (IT versus non-IT). Figure 1B replicates 

the analysis from the perspective of the NHS and Figure 1C 

does so from the social perspective.

Sensitivity analysis
Sensitivity analysis is represented by the tornado diagram 

(Figure 2), which shows the fluctuation in estimated savings 

by considering the variations in cost of items. While the most 

influential variable was “daily medication”, in all simulated 

cases, there were estimated savings associated with the use of IT.

Univariate sensitivity analysis was performed to deter-

mine which variables (excluding the price of IT) could 

influence modeling in a major way, resulting in “as needed 

medication” and “daily medication” as the variables that 

had the most impact on the outcome. For inclusion of these 

variables in the model, they were monetarily quantified (cost 

per mL, tablet, puff, and inhaling) based on the amount of 

antihistamines, eye drops, bronchodilators, and corticoste-

roids strictly provided and reported in the CRF, but without 

considering the purchase in a box or a container, or its 

expiration. For this reason, there is an underestimation of 

Figure 1 Annual expenditure from the different perspectives considered.
Notes: (A) Annual expenditure from the patient’s perspective. (B) Annual cost from the perspective of NHS. (C) Annual cost from the social perspective.
Abbreviations: IT, immunotherapy; NHS, National Healthcare System.
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Figure 2 Sensitivity analysis.
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the savings associated with the two high-impact variables 

in the model, which were estimated conservatively. Increas-

ing the cost of these variables by 25% from a weekly cost of 

treatment medication before/after treatment – €6.78/€2.79 to 

€8.49/€3.52 – yielded a base case savings of €792.15.

Discussion
According to the model, 3 years after discontinuation of a 

3-year course in IT, the estimated savings per patient treated 

with Acaroid® were €903.18 for the patient, €4,840.80 for the 

NHS, and €5,897.77 from a social perspective. As shown in 

Table 3, the ratio of costs to the patient treated with IT versus 

untreated patients with IT is 0.56; that is, the cost borne by 

the patient treated with IT is almost half the cost borne by 

the patient untreated with IT. However, this ratio is even more 

pronounced for the NHS, in which the costs generated by the 

patients not treated with IT are more than four times greater 

than the costs of patients treated with IT.

The main limitation of this analysis is, perhaps, the 

extrapolation of the results to 6 years (and their associated 

costs) obtained after the first year in the retrospective study, 

and possible biases with this design, although this approach 

has been used in other works.17 This extrapolation may have 

led to an underestimation of the savings associated with ITT 

because the model does not take into account the cumulative 

real potential over time of IT in patient improvement, and 

therefore, in reducing the use of health resources (eg, those 

associated with lower rates of asthma and other disorders).

Therefore, extrapolating the results of the first year may 

yield a less accurate estimate of savings because of the 

following:

1. Considering in the 3 years following the completion of 

ITT the same costs as in the first year.

Table 3 Savings and ratios from different perspectives

Patient NHS Social

Savings per patient over  
6 years (€)

903.18 4,840.80 5,897.77

Average annual savings  
per patient (€)

150.53 806.80 982.96

Ratio of treated with IT to 
untreated with IT

0.56 0.24 0.31

Abbreviations: IT, immunotherapy; NHS, National Healthcare System.

2. Not considering that a percentage of untreated patients 

with the same illness could worsen and thus cause an 

increase in health care costs and indirect costs.

3. Costs prior to referral to allergist from primary care 

because they are not recorded in the CRF.

4. The medication consumption is based on what the patient 

recalled and reported to the investigators. The extrapola-

tion model does not include nonadherence that may arise 

in subsequent years.

The actual costs of the tests and services may be different 

– eg, allergist visits – from those used in the model, as rates 

vary between autonomous communities, although as shown 

in the sensitivity analysis, these variables exert a resounding 

impact on the model, as does daily medication (the costs of 

which are the same nationally).

Another weakness of the model would be the nonin-

clusion of direct nonmedical costs (those associated with 

trips to the allergist, hospital, urgent care, and so on); it is 

important to perform this analysis from a social perspective 

and not only from the perspective of the NHS. Moreover, 

not considering additional indirect costs (loss of produc-

tion of goods and services caused by a disease) besides 

those associated with the days of sick leave recorded in the 

CRF and quantified based on minimum salary/hour yields 
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a less accurate estimate of the overall savings generated 

by establishing a simplistic assumption to determine the 

loss of production of goods and services, given the data 

collected in the CRF.

Conclusion
This is the first study on the cost efficiency of IT. Although 

this study requires prospective validation, it is concluded that 

SCIT with allergoid of high doses of major mite allergens 

(Acaroid®) not only involves significant improvements in the 

quality of life perceived by the patient and doctors but also 

allows cost savings over conventional therapy, thus promoting 

the sustainability of the NHS.

This model under conservative assumptions and a hori-

zon of 3 years of active treatment and 3 years of monitoring 

concludes that when the cost (number of packs) of both IT 

and medication is counted and official rates of autonomous 

communities are considered, the following estimated sav-

ings result: €903.18 for the patient, €4,840.80 for the NHS, 

and €5,897.77 from a social perspective. These estimates 

result in net savings for the NHS that are 5.7 times higher 

than the assumed cost of high-dose SCIT of major mite 

allergen.

The results of this study document that specific IT, 

beyond producing clinically significant improvements in 

allergic reactions can in the long run allow less use of 

resources.

This article can improve the knowledge of the distribu-

tion of health resources used in the management of allergy, 

as an aid in making decisions that allow more efficient use 

of such resources.
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