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Purpose of review

Given the widespread prevalence of allergic disease, its substantially associated clinical and economic
burden, the unique disease-modifying benefits of allergy immunotherapy (AIT), and increased availability of
sublingual immunotherapy (SLIT), a critical update of the evidence for AIT-related cost savings [for both
subcutaneous immunotherapy (SCIT) and SLIT] is particularly relevant and timely. The present article reviews
the evidence for SCIT-related and SLIT-related cost savings derived from a systematic review of the
published literature.

Recent findings

Examined were 24 publications pertaining to the health economics of AIT. Except for one early study
comparing the costs of AIT to symptomatic drug treatment (SDT), the remainder provide compelling
evidence for AIT cost savings (whether SCIT or SLIT) over SDT. Furthermore, of the six studies comparing
cost outcomes of SLIT to SCIT, four reported cost savings favoring SLIT.

Summary

This review, spanning research from Southern Europe, Scandinavia, Northern Europe, North America, and
the Czech Republic, encompasses a range of perennial and seasonal allergic conditions, including allergic
asthma, allergic rhinitis with or without asthma, and rhinoconjunctivitis with or without allergic rhinitis due
to house dust mite, grass or ragweed pollen, or a mixture of various allergens. All but one study
compellingly demonstrate cost savings conferred by AIT over SDT.
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INTRODUCTION

The global prevalence of allergic disease, in general,
and allergic rhinitis, allergic conjunctivitis, allergic
asthma, and atopic dermatitis, specifically, is
increasing dramatically, especially within the devel-
oped countries [1]. Allergic rhinitis alone affects
approximately 500 million people worldwide [2],
including an estimated 113 million in Europe [3]
and 30–60 million in the United States (USA) [4].

Allergy immunotherapy (AIT) is indicated for
the treatment of allergic rhinitis, allergic conjuncti-
vitis, and allergic asthma in patients whose symp-
toms are not adequately controlled by symptomatic
drug treatment (SDT) and avoidance measures,
those experiencing unacceptable adverse effects
from SDT, or patients who wish to reduce the
long-term use of SDT [5].

In contrast to SDT, which offers temporary
symptomatic relief, AIT holds unique distinction
as the only allergy treatment known to alter the
clinical course of allergic disease. AIT has the poten-
tial to halt the progression from allergic rhinitis to
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asthma [6–11], prevent the development of new
allergies [11–19], and reduce the need and use of
SDT [19–34,35

&&

]. Improved symptoms, reduced
SDT use, and favorable immunological changes
(per skin prick test and serum allergen-specific anti-
bodies) have been sustained for up to 12 years
after discontinuation of a 2–5-year course of AIT
[19–21,23,25–34,35

&&

,36].
Sublingual immunotherapy (SLIT) has garnered

growing attention since three products were
recently awarded approval by the U.S. Food and
Drug Administration (FDA). Oralair, a once-daily
SLIT dissolving tablet, became the first SLIT product
to be approved for the U.S. market [37]. Oralair is
thorized reproduction of this article is prohibited.
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KEY POINTS

� Three SLIT products recently were FDA approved, and
the U.S. economic viability of AIT, in general, and SLIT,
in particular, are drawing attention from allergy
specialists, payers, public policy decision-makers,
and patients.

� With the exception of one early study [42] that
compared costs for AIT to costs for SDT, the remaining
23 comparative cost studies provide compelling
evidence for the cost savings of AIT (SCIT or SLIT)
over SDT.

� Of the six studies [61,62
&&

,63–66] comparing the cost
outcomes of SLIT to SCIT, the preponderance of
findings favored SLIT [62

&&

,64–66].

Pharmacotherapy and evidence based medicine
indicated for the seasonal treatment of grass-pollen-
induced allergic rhinitis with or without allergic
conjunctivitis confirmed by positive skin test or
in-vitro testing for pollen-specific IgE antibodies
(for Sweet Vernal, Orchard, Perennial Rye, Timothy,
or Kentucky Blue Grass Mixed Pollens) in persons
aged 10 through 65 years [37]. Next to become FDA
approved was Grastek, indicated for the seasonal
treatment of grass-pollen-induced allergic rhinitis
with or without allergic conjunctivitis confirmed
by positive skin test or in-vitro testing for pollen-
specific IgE antibodies for Timothy grass or cross-
reactive grass pollens [38]. FDA approval was most
recently awarded for Ragwitek, indicated for use as
immunotherapy for the treatment of short ragweed-
pollen-induced allergic rhinitis with or without con-
junctivitis confirmed by positive skin test or in-vitro
testing for pollen-specific IgE antibodies in patients
aged 18–65 years [39]. Given the widespread preva-
lence of allergic disease, its substantially associated
clinical and economic burden, the unique disease-
modifying benefits of AIT, and increased availability
of SLIT, a critical update of the evidence for AIT-
related cost savings [for both subcutaneous immu-
notherapy (SCIT) and SLIT] is particularly relevant
and timely. The present article reviews the evidence
for SCIT-related and SLIT-related cost savings
derived from our systematic review of the published
literature.
SYSTEMATIC LITERATURE REVIEW:
METHODOLOGY

We conducted a systematic literature review of the
published studies indexed in MEDLINE through
31 March 2014 that reported health economic
outcomes associated with AIT. We also conducted
a hand search to identify whether there were
opyright © Lippincott Williams & Wilkins. Unautho

364 www.co-allergy.com
additional relevant publications not captured in this
search. The following MEDLINE database search
query identified 445 publications: ‘cost) OR costs)
OR economics) OR economic) OR cost-effectiveness)
OR pharmacoeconomics) OR pharmacoeconomic)
OR health economic) OR health economics) OR
health-economic) OR health-economics) AND
((immunotherapy) AND (allergy) AND effectiveness
(sb)’. The strategy for identification of relevant pub-
lications for in-depth review is shown in Fig. 1. A
complete list of the 445 identified publications and
their selection determinations are available upon
request.

Identified were 27 publications that span
18 years (1996 to 31 March 2014). We conducted
an in-depth review of each identified publication
and abstracted information in Microsoft Word text
tables (see Appendix I which is available online
at http://links.lww.com/COAI/A8). Among the 27
publications, 12 pertain to the health economics of
SCIT [40–45,46

&&

,47–51]; 8 to the health economics
of SLIT tablets [52–58,59

&&

]; 2 pertain to the health
economics of SLIT liquid drops [60,61]; 4 publi-
cations compared the economic outcomes of SLIT,
SCIT, and SDT [62

&&

,63–65]; and 1 compared the
health economic findings of SCIT versus SLIT [66].
THE HEALTH ECONOMICS OF
SUBCUTANEOUS IMMUNOTHERAPY

Ten of the 12 studies pertaining to the health
economics of SCIT compared the cost outcomes of
SCIT with or without SDT to SDT alone [40–42,44–
46

&&

,47,49–51].
A comparative cost analysis (CCA) was based

upon a 2-year, prospective, randomized, double-
blind study of 77 adolescents and adults with
asthma sensitized to ragweed. Investigators com-
pared the use and costs of asthma medications
during two allergy seasons (July 1 through October
31) among participants who were randomized to
receive a seasonally administered regimen of SCIT
versus those who received placebo injections [42].
Costs of asthma medications during seasons 1 and 2,
total combined costs for both seasons, and costs
of allergen extracts were examined. Investigators
found a lower 2-year mean cost of asthma-related
medication in the SCIT-treated group compared
with the placebo group ($840 vs. $1,194 in 1987
dollars, statistical significance not provided). The
savings conferred by SCIT offset its 2-year cost out-
lay ($527).

In 2000, German investigators published a
decision-tree cost model based on a review of the
literature [51]. This CEA examined the economic
effects of 3 years of SCIT and 7 years of follow-up.
rized reproduction of this article is prohibited.

Volume 14 � Number 4 � August 2014

http://links.lww.com/COAI/A8


MEDLINE search:
((((((((((((cost) OR cost) OR

economics OR economic)
OR cost-effectiveness) OR
pharmacoeconomics) OR
pharmacoeconomic) OR

health economic) OR
health economics) OR

health-economics)) AND
((immunotherapy) AND

((allergy) AND
effectiveness [sb]))

N = 437

Unique
references

identified in
search
N = 443

Empirical
research

   = 262

Human
studies
    = 253

English
language

    = 207

Allergy
    = 171

SCIT/SLIT
 = 116

Health
economics

   = 32

Publications
identified for
systematic

review
   = 27

Redundancies
with

publications
identified for
systematic

review
N = 5

Unrelated
to health

economics
N = 84

Unrelated
to

SCIT/SLIT
N = 55

Unrelated
to allergy

N = 36
Non-English

language
N = 46Animal or

in-vitro
studies

N = 9
Reviews, meta-

analyses,
practice,

guidelines,
letters,

commentaries
N = 181

Hand search
N = 6

N

N

N

N

N

N

N

FIGURE 1. Selection of publications for review.
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Investigators found that the advantages of a 3-year
SCIT regimen was achieved within 6 years of treat-
ment initiation, and resulted in a final net savings of
590–650 Deutsche Marks (s302–s332) from the
third-party payer perspective, 580–670 Deutsche
Marks (s296–s343) from the healthcare system
perspective, and 1100–1190 Deutsche Marks
(s562–s608) from the societal perspective.

In 2005, an economic analysis of Danish
patients with seasonal grass pollen or perennial
house dust mite (HDM) allergy found that direct
costs per patient per year were 2580 Danish Krone
(DKK) (s347) during the year before SCIT and 1072
DKK (s144) during the year after SCIT [49]. Four
years of SCIT were associated with additional direct
costs of 13 676 DKK (s1841) per patient. When
indirect costs were included, SCIT was expected to
result in net positive savings of 19 849 DKK (s2672)
over 4 years of treatment and 11 838 DKK (s1592)
per year in the subsequent years.

A prospective observational study [40] exa-
mined the outcomes of patients with allergic rhinitis
and asthma caused by Parietaria pollen who received
either 3 years of SCIT plus SDT or SDT alone. A
significant reduction in the symptom scores and
SDT use was achieved within the first year of treat-
ment with SCIT. The reduction in costs was approxi-
mately 15% within the second year of SCIT and 48%
within the third year of treatment. The statistically
significant difference between groups was main-
tained through the sixth year of follow-up (i.e.
3 years after stopping SCIT), at which point an
80% reduction was realized. The net savings for each
patient at the final year 6 follow-up evaluation
corresponded to s623 (approximately $830) per
year. The authors note that the savings realized with
Copyright © Lippincott Williams & Wilkins. Unau
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SCIT may be important for individuals and socially
relevant when considering the number of people
undergoing AIT.

In 2007, a study [47] examined the cost-effec-
tiveness of SCIT versus SDT in adults with grass-
pollen-induced allergic rhinoconjunctivitis who did
not respond adequately to SDT. The clinical efficacy
of SCIT was based on the findings from the UK
Immunotherapy Study Group (UKIS) trial, a 1-year,
randomized, double-blind, single-controlled trial
[67]. Results from this 1-year study were extended
to 3 years of SCIT and an additional 6 years of
follow-up. The cost-effectiveness of SCIT plus SDT
versus SDT when considered in terms of symptom-
free days (SFDs) or well days fell within the range of
s10 000–s25 000 per quality adjusted life year
(QALY) from the perspective of the healthcare sys-
tems of Austria, Denmark, Finland, Germany, the
Netherlands, and Sweden. SCIT was even more effec-
tive and less expensive from the societal perspective,
for which indirect costs were included.

In 2008, an economic analysis based on a
Markov model compared the cost-effectiveness of
SCIT plus SDT versus SDT for the treatment of
allergic rhinitis and allergic asthma from the
perspectives of the German healthcare system and
society [41]. Total societal cost after 15 years
amounted to s26 100 with SDT and s24 000 with
SCIT plus SDT, with an annual cost savings of
s140 per SCIT-treated patient. The break-even
point of cumulative costs between treatment altern-
atives was achieved in the 10th year. From the
healthcare system perspective, a patient treated
with SCIT and SDT incurred annual costs of
approximately s750 compared with s690 for those
receiving only SDT.
thorized reproduction of this article is prohibited.
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Hankin et al. [44,45,46
&&

] conducted three
economic studies comparing the cost consequences
of SCIT versus SDT by examining healthcare utiliz-
ation and costs of patients enrolled in Florida
Medicaid. The first study compared healthcare
utilization and costs of children newly diagnosed
with allergic rhinitis who initiated de-novo AIT.
Investigators compared the utilization and costs
incurred during the 6 months before SCIT initiation
to utilization and costs incurred by these children in
the 6 months following SCIT discontinuation [44].
Inpatient, outpatient, pharmacy utilization and
costs, and total healthcare costs ($1635 versus
$1850, P<0.0001) were significantly lower in the
post-SCIT versus pre-SCIT phases. The second study
[45] was a retrospective matched cohort analysis
comparing 18-month healthcare utilization and
costs between children with newly diagnosed aller-
gic rhinitis who received de-novo SCIT to matched
controls with newly diagnosed allergic rhinitis who
did not receive SCIT. Children who received SCIT
incurred significantly lower 18-month median per-
patient total healthcare costs ($3247 versus $4872),
outpatient costs exclusive of immunotherapy-
related care ($1107 versus $2626), and pharmacy
costs ($1108 versus $1316) compared with the
matched controls (P<0.001 for all). The significant
difference in total healthcare costs was evident
3 months after initiating immunotherapy and
increased through study end. In a similarly designed
study [46

&&

], investigators found that results pre-
viously identified for children similarly extended
to adults: children and adults with newly diagnosed
allergic rhinitis who received de-novo SCIT
incurred, respectively, 42% (P<0.0001) and 30%
(P<0.0001) lower 18-month total healthcare costs
than matched controls with newly diagnosed aller-
gic rhinitis who did not receive SCIT. Again, signifi-
cant differences between SCIT and matched control
groups were evident within the first 3 months of
SCIT initiation and were maintained throughout
the 18-month study follow-up.

Longitudinal drug cost, break-even, and cost-
effectiveness analyses from the perspective of the
German healthcare system were conducted to
examine the effects of SCIT on children and adoles-
cents with HDM-induced allergic asthma [50]. Total
drug costs achieved a significant difference in the
year 3 following SCIT initiation. Break-even was
expected in year 7 (4 years after the completion
of a 3-year course of SCIT). In the CEA, superior
efficacy (in terms of mean annual adjusted morning
peak flow) was achieved for patients receiving SCIT.
Investigators concluded that there was a 90% prob-
ability that SCIT leads to superior efficacy compared
with controls.
opyright © Lippincott Williams & Wilkins. Unautho
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The remaining two studies pertaining to SCIT do
not specifically examine the cost-saving evidence
of treatment.

The first of these studies compared the costs of
an accelerated (3-week) cluster schedule to the costs
of a traditional (13-week) up-dosing schedule [48].
Only costs for allergen extract (at s5.75 per injec-
tion) and patient wait time spent following each
clinic visit (at s17.3/h) during the up-dosing period
were included in this highly idiosyncratic analysis
[48]. It is, therefore, not surprising that investigators
found the cluster schedule to yield significantly
greater cost savings than the traditional up-dosing
schedule.

The other study [43] examined the retro-
spective claims of health maintenance enrollees
with allergic rhinitis or allergic asthma due to a
range of allergy sensitivities who were classified
as having ‘completed’ (defined as having received
�61 SCIT injections within a parallel 3.5-year
period from SCIT initiation) versus not having
completed (defined as having received <61 injec-
tions during a parallel period) SCIT. The dura-
tion of follow-up after SCIT discontinuation
was highly variable, with a mean duration of
7 months. Investigators found that enrollees
who did not complete SCIT incurred lower costs
during treatment than counterparts who had
completed 3.5 years of treatment. This stands to
reason, given that treatment completers had more
severe allergic illness and used more services at
baseline, and no adjustments for baseline illness
severity were made.
THE HEALTH ECONOMICS OF
SUBLINGUAL IMMUNOTHERAPY TABLETS

Eight studies [52–58,59
&&

] examined the health
economics of SLIT tablets.

The first was a retrospective analysis of 135
Italian children and adolescents with allergic rhini-
tis [54]. Patients’ medical records during the year
preceding and 3 years during SLIT were examined to
determine the healthcare utilization and school
days absent because of allergic rhinitis. Mean annual
healthcare costs per patient were 56% (s282) lower
during SLIT than before SLIT. When indirect costs
attributable to lost school or work days were
included, mean annual total costs per patient were
76% lower (s2043) during SLIT compared with
before SLIT. A second analysis compared a subgroup
of 41 children with allergic asthma who received
SLIT with a matched control group extracted from a
network database of pediatricians of 35 children
with allergic asthma who had not received
SLIT. The direct cost per patient over 4 years of
rized reproduction of this article is prohibited.
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follow-up was s1182 for SLIT-treated patients and
s1100 for controls.

Four economic evaluations based on the same
randomized controlled trial assessed the cost-effec-
tiveness of SLIT (Grazax) for treating grass-pollen-
induced allergic conjunctivitis in Northern Europe
[52], Southern Europe [57], the UK [58], and for
seasonal and perennial allergic conjunctivitis in
Sweden [53]. All the four studies adopted a societal
perspective. The three European studies had a 9-year
time horizon; the seasonal and perennial study [52]
applied a time horizon of up to 15 years. SLIT was
cost-effective (i.e. cost per QALY gained < s29 200)
at a cost of less than s2200 in seven Northern
European countries. Similarly, SLIT was cost-effec-
tive at a cost of less than s1900 in four Southern
European countries [57]. In the UK, the cost per
QALY gained with SLIT versus SDT was £4319
(s6380) [58]. The analysis of seasonal versus
perennial SLIT found that the most cost-effective
outcome occurred with persistent daily use over
3 years when the time horizon was 6.3 years or more
[53].

The Sublingual Immunotherapy Pollen Allergy
Italy (SPAI) study [55] was designed to evaluate the
costs and consequences of using SLIT in association
with SDT compared with SDT alone in 2200 young
adults with allergic rhinitis because of pollen allergy.
From both the healthcare system and societal
perspectives, SLIT plus SDT was more effective
and less costly than SDT alone, with 21% (s507)
lower direct costs and 33% (s2113) lower total costs
over 6 years (3 years of SLIT or SDT and 3 years of
follow-up).

The Sublingual Immunotherapy in Allergic
Patients (SIMAP) study [56] was a 1-year observatio-
nal evaluation of efficacy, safety, and cost in 102
Italian children and adults with grass-pollen-
induced allergic rhinitis who had received SLIT or
SDT. Mean annual cost of treatment was higher in
the SLIT versus SDT group (s311 versus s180,
P<0.0001). The difference in total costs was mainly
because of costs of SLIT. Patients with allergic rhi-
nitis and asthma generated more cost than those
with allergic rhinitis alone in both groups.

Ruggeri et al. [59
&&

] examined the cost-effective-
ness of five grass pollen tablets for the treatment of
grass-pollen-induced allergic rhinitis in adults.
Effectiveness data were based on findings from
two randomized controlled trials; healthcare
resource use was derived from a retrospective claims
analysis. A clinically significant improvement was
defined by a gain of at least 1.45 points in the
Adjusted (for rescue medication use) Average Daily
Symptom Score (AAdSS). From the third-party payer
perspective, SLIT was found to cost s1024/QALY for
Copyright © Lippincott Williams & Wilkins. Unau
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patients with a medium AAdSS and s1035 for
patients with a high AAdSS. Multivariate probabil-
istic sensitivity analysis indicated that the incre-
mental cost-effectiveness ratio (ICER) remained
below s30 000 in 99% of scenarios tested.

THE HEALTH ECONOMICS OF
SUBLINGUAL IMMUNOTHERAPY DROPS
Ariano et al. [60] conducted a cost–consequence
analysis based on a prospective, randomized,
single-center trial of 50 clinic-treated patients aged
8–50 years with allergic asthma due to HDM.
Patients were randomized to receive a 3-year course
of SLIT liquid drops plus SDT or SDT alone. Patients
in both groups completed daily diaries to docu-
ment symptom severity, medication use, and health
services utilization. Clinic visits, which occurred
at 6-month intervals, assessed lung function (e.g.
spirometry) as well as atopic status (including skin
prick tests), and to review patient diaries. The study
spanned 5 years to include 2-year outcomes follow-
ing SLIT discontinuation. Compared with patients
receiving SDT alone, mean, annual per-patient costs
(SLIT plus allergy-related medications) incurred by
the patients receiving SLIT plus SDT were higher in
year 1, equivalent in years 2 and 3, and significantly
lower in years 4 and 5. Annual, per-patient incre-
mental costs in year 5 were s3881 for patients who
received SLIT plus SDT, and s5020 for those who
received SDT; this represented a net saving of 23%.
The year 5 savings, in terms of annual per-patient
incremental costs that were achieved by patients
receiving SLIT plus SDT increased with disease
severity and reached 34% for severe asthmatic
patients.

Investigators interviewed Medicare and eight
preferred party payers in the USA to identify re-
imbursement practices for SLIT drops and SCIT
injections from the patient’s perspective. Investi-
gators found that no U.S. insurers covered the costs
for SLIT [61]. Based purely on insurance coverage,
the authors concluded that SCIT can be more cost-
effective than paying out-of-pocket for SLIT. Inves-
tigators acknowledged that this conclusion does not
take into account indirect costs and expenses as well
as time and effort saved from weekly 30-min injec-
tion appointments for SCIT, which may be required
for several years.

THE HEALTH ECONOMICS OF
SUBLINGUAL IMMUNOTHERAPY TABLETS
VERSUS SUBCUTANEOUS
IMMUNOTHERAPY WITH OR WITHOUT
SYMPTOMATIC DRUG TREATMENT
Four publications compared the outcomes among
SLIT, SCIT, and SDT [62

&&

,63–65], and one compared
thorized reproduction of this article is prohibited.
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the health economic findings of SCIT versus SLIT
[66].

A CEA was performed using a decision-tree
model from the societal perspective, comparing
SCIT, SLIT, and SDT in French adults and adoles-
cents with HDM and pollen allergy [63]. Adults were
assumed to have received AIT for 4 years and ado-
lescents for 3 years. In adults, the incremental cost
per asthma case avoided with SCIT versus SDT was
s393 for HDM and s1327 for pollen allergy over a
6-year period. In adolescents, the incremental cost
per asthma case avoided with SCIT versus SDT was
s583 for HDM and s597 for pollen allergy over a
7-year period. The ICER per additional improved
patient ranged from s349 (in adolescents with
HDM allergy) to s722 (in adults with pollen allergy).
The model presents at least two notable limitations.
First, the model excludes costs for allergy-related
and asthma-related hospitalizations; the authors,
therefore, acknowledge that the cost benefits of
AIT may be underestimated. Second, and most
importantly, model parameters and assumptions
are not clearly explicated, and the reader is unable
to confirm the authors’ conclusions that AIT
(whether delivered subcutaneously or sublingually)
is a cost-effective treatment option in allergic rhi-
nitis and asthma due to pollen and house dust mite,
and that SLIT is an attractive option in pollen-
induced allergic rhinitis, particularly in children.

Pokladnikova et al. [64] evaluated the cost-effec-
tiveness of SLIT compared with SCIT and SDT over
3 years from third-party payer and societal perspec-
tives in the Czech Republic. Total direct medical costs
after 3 years of AIT were higher in the SCIT compared
with the SLIT group (s416 versus s482, P<0.001).
From a societalperspective, SLIT was32% less expens-
ive than SCIT (s684 versus s1004, P<0.001).

Westerhout et al. [65] evaluated the cost-effec-
tiveness of 3 years of treatment with Oralair com-
pared with Grazax (SLIT), Alk Depot SQ (SCIT), or
SDT for the treatment of grass-pollen-induced aller-
gic rhinitis from the German healthcare system
perspective over a time horizon of 9 years. A
meta-analysis of randomized controlled trials of
the three active treatments was conducted to deter-
mine the effectiveness of each treatment compared
with placebo for reducing rhinoconjunctivitis
symptom scores and improving the number of SFDs
during the pollen season. The incremental cost per
QALY and SFD gained with Oralair compared to SDT
was s14 728 and s28, respectively. Oralair was the
dominant strategy compared with Grazax and Alk
Depot SQ.

A budget-impact analysis comparing grass SLIT
(Grazax; ALK) and SCIT (Alutard; ALK-Abello) from
the perspective of the Danish healthcare system
opyright © Lippincott Williams & Wilkins. Unautho
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found that SLIT was associated with a total cost
savings of s3450 per patient (48%) relative to SCIT
[66]. This analysis suggests that, if 1500 patients
were treated with grass pollen SLIT instead of SCIT,
it would be possible to treat approximately 600 more
patients per year without increasing the current cost
to the healthcare system.

In the most recently published health economic
study [62

&&

], investigators conducted a cost-mini-
mization analysis based on a systematic literature
review of double-blind, randomized, placebo-
controlled trials that compared four treatments
from the Canadian healthcare perspective: Oralair
(seasonally administered) and Grazax (perennially
administered) SLIT tablets and perennially admin-
istered and seasonally administered SCIT. There
were 20 trials that satisfied the selection criteria.
The indirect analysis suggested improved efficacy
in terms of allergic rhinitis symptom control with
Oralair over SCIT [standardized mean difference
(SMD)¼�0.21; P¼0.007] and Grazax (SMD¼
�0.18; P¼0.018). There were no significant differ-
ences in the risk of discontinuation because of
adverse events among therapies. In the first year
of treatment, Oralair was associated with significant
cost savings compared with SCIT administered
throughout the year ($2471), SCIT administered
seasonally ($948), and Grazax administered
throughout the year ($1168). It is likely that the
seasonal administration of Oralair contributed to
the product’s favorable cost savings when compared
to perennially administered Grazax and SCIT.
However, the significant cost benefits reported for
Oralair versus seasonally administered SCIT remain
noteworthy.
CONCLUSION

We examined 27 publications pertaining to the
health economics of AIT. These publications span
18 years of research conducted across Southern
Europe, Scandinavia, Northern Europe, North
America, and the Czech Republic, and encompass a
range of perennial and seasonal allergic conditions,
including allergic asthma, allergic rhinitis with or
without asthma, and rhinoconjunctivitis with or
without allergic rhinitis due to house dust mite, grass
or ragweed pollen, or a mixture of various allergens.
Of the 27 publications originally identified, 3 were
disqualified (one compared the duration of AIT [43],
another examined cluster versus traditional SCIT
up-dosing [48], and a third study compared the
economic outcomes between SCIT with inhaled cor-
ticosteroid (ICS) versus ICS alone) [50]. Among the
remaining 24 published studiesmeeting the selection
criteria, 9 pertained to the health economics of SCIT
rized reproduction of this article is prohibited.
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[40–42,44,45,46
&&

,47,48,51]; 8 to the health eco-
nomics of SLIT tablets [52–58,59

&&

]; 2 pertained to
the health economics of SLIT liquid drops [60,61]; 4
publications compared the economic outcomes of
SLIT, SCIT, and SDT [62

&&

,63–65]; and 1 compared
health economic findings of SCIT versus SLIT [6].

One study [43] compared the outcomes of
patients who completed versus who did not com-
plete at least 3.5 years of AIT; a second study [49]
compared the outcomes between patients who
received SCIT cluster versus traditional SCIT up-
dosing; and a third compared the outcomes of
patients who received SCIT with ICS versus ICS
alone [50].

We found that with the exception of one early
study [42] that compared the costs for AIT to costs
for SDT, the remaining 23 comparative cost studies
provide compelling evidence for the cost savings of
AIT (whether delivered subcutaneously or sublin-
gually) over SDT. This early study reported findings
from the first 2 years of treatment; it is possible that
a more prolonged observation period would have
yielded results that are more consistent with the
remaining body of literature. Furthermore, of the
six studies [61,62

&&

,63–66] comparing the cost
outcomes of SLIT to SCIT, only two reported cost
savings in favor of SCIT [61,63]. The first idiosyn-
cratically included costs only incurred by the
patient [61] and the second relied extensively upon
expert opinion [63].

The worldwide prevalence of allergic disease is
accelerating in concert with its growing clinical
and economic burden. AIT is the only currently
available treatment that has the potential to modify
the immune system and thereby halt disease
progression, mitigate disease severity, and prevent
the development of new allergies. Given the
burgeoning availability of SLIT, concerns regarding
the economic viability of AIT in general, and
SLIT specifically, are quite relevant. Among the
27 publications identified for the current syste-
matic review, there were 24 that were most germane
to our investigation. Nearly all compellingly demon-
strate the cost savings conferred by AIT over SDT.
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