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years, sustained efficacy and disease modification treat-
ment ends, and sustained absence of allergic symptoms in 
posttreatment years. The clinician’s choice of a specific AIT 
product should take the level of evidence and risk/benefit 
into account, as the patient’s quality of life and the prod-
uct’s potential long-term effect are important components 
of its overall cost-effectiveness. Without evidence of main-
tained clinical benefit and disease modification after the 
end of treatment, claims of long-term economic benefit of 
specific AIT products cannot be justified. This paper discuss-
es the evidence that is essential for critical evaluation of 
product claims in health economic analysis comparing AIT 
products.  © 2016 S. Karger AG, Basel 

 The Economic Impact of Allergic Rhinitis and 

Potential Benefit from Allergy Immunotherapy 

 Allergic rhinitis (AR) has wide prevalence, affecting 
between 17 and 29% of the population in Europe  [1] . It 
has a measurable impact on society as well as on the indi-
vidual patient because its impact on sleep  [2]  and reduc-
tion of work performance and quality of life  [3]  results in 
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 Abstract 

 Pharmacotherapy is widely used to manage allergic rhinitis 
(AR), but often does not adequately control symptoms. Al-
lergy immunotherapy (AIT) should be considered for pa-
tients who are not adequately controlled on symptomatic 
treatment. AIT is gaining attention because of its potential 
to improve symptom relief and quality of life, and to provide 
sustained effect after the end of treatment by modifying the 
course of disease. However, evidence of efficacy needs to 
be shown for each individual AIT product, based on state-
of-the-art studies. The majority of products cannot truly 
claim efficacy and disease-modifying potential, as evidence 
of such an effect from robust randomized double-blind, pla-
cebo-controlled long-term trials is lacking. The potential of 
a specific immunotherapy product should be evaluated 
against four levels of benefit defined by the European Med-
icines Agency (EMA) guideline on clinical development of 
AIT products. These clearly distinguish between efficacy of 
symptom relief in the first year, efficacy over 2–3 treatment 
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health care costs to both the patient and the health care 
system  [1, 4, 5] . In addition, 40% of patients with AR de-
velop asthma  [6] , further intensifying these effects and 
their costs. AR also worsens asthma symptoms and asth-
ma control when the two conditions occur concurrently 
 [6] .

  The continuing escalation of respiratory allergies 
causes a substantial direct and indirect economic impact 
 [7, 8] . A recent review has shown that in the EU, avoid-
able indirect costs per patient insufficiently treated for 
allergy range between EUR 55 and 151 billion per annum 
due to absenteeism and presenteeism, equivalent to EUR 
2,405 per untreated patient per year  [7] .

  Approximately 15% of Europe’s population is receiv-
ing long-term symptomatic treatment for allergies and/or 
asthma, making them the most common reason for a 
long-term treatment in the pediatric population  [9] ; how-
ever, available treatment options are associated with vary-
ing levels of cost-effectiveness. Recent meta-analyses 
have concluded that both subcutaneous immunotherapy 
(SCIT) and sublingual immunotherapy drops or tablet 
products (SLIT) are effective in reducing symptoms of 
seasonal AR when compared with placebo  [10, 11] , with 
a reduction of symptom and medication scores above 
20% compared to placebo  [8] . SCIT and SLIT are also 
more effective in the long term than antihistamines and 
montelukast, and have a comparable clinical impact to 
corticosteroids  [12, 13] .

  The ARIA guidelines  [6]  stated clearly that the cost-
effectiveness of treatment has to be demonstrated as well 
as efficacy. The 2010 revision of the ARIA guidelines  [14]  
called for further investigation of the cost-effectiveness of 
SLIT – a need which has since largely been met.

  Current economic evidence supports the cost-effec-
tiveness of allergy immunotherapy (AIT) compared with 
symptomatic medication  [10, 15–17] , but published stud-
ies evaluating comparator trials are inconsistent in clini-
cal trial design and interpretation of applied methodolo-
gy  [10, 18] . In the most recent study, 23 out of 24 studies 
examined by Hankin and Cox  [14]  indicated significant 
cost savings with AIT (for SCIT and SLIT) compared with 
symptomatic treatment. In the 6 cases within this analysis 
which compared SLIT with SCIT, 4 reported more sig-
nificant cost savings with SLIT  [14] .

  However, the mean efficacy of a product in trials does 
not necessarily match its efficacy in an individual patient, 
and the product’s cost-effectiveness for the individual 
may therefore be different from the mean unless there is 
a good match between the individual’s sensitizations and 
the AIT product selected for treatment. Different treat-

ment choices will be appropriate for individual patients 
 [15] . Few patients are sensitized to only one allergen, al-
though not all sensitizations will be clinically relevant 
 [19] . The European Medicines Agency (EMA) guideline 
on the clinical development of products for specific im-
munotherapy for the treatment of allergic diseases ad-
dresses this issue, recommending careful selection of al-
lergenic source (allergen extracts or purified allergens) in 
relation to the population investigated in AIT clinical tri-
als  [19] . The recommendations of the ARIA guidelines 
 [14]  are based on all the available evidence, classified into 
categories according to its quality. One of the criteria for 
this classification is the extent to which available evidence 
can be directly applied to target patients, interventions 
and outcomes.

  Pharmacotherapy treatment for seasonal AR provides 
symptomatic relief for most patients in the range of 
5–19% over placebo  [20] , depending on the class of med-
ication; however, the need for multiple medications by 
the majority of patients clearly points to the insufficiency 
of this approach in those with a moderate or severe con-
dition. In all cases, relief ends when treatment is discon-
tinued.

  Where symptoms are inadequately controlled by phar-
macotherapy, the efficacy and longer-term benefits pos-
sible through immunotherapy should be considered. Un-
like pharmacotherapy, AIT products have been shown to 
be both an effective symptomatic treatment – relative 
change versus placebo up to 35%  [18]  – and also having 
the potential to convey lasting protection against future 
response to the specific allergen  [9] . The key driver of 
evidence-based clinical decisions at the point of care is the 
long-term benefit of sustained disease-modifying abilities 
of AIT, with the attendant economic advantage of sus-
tained immunogenicity.

  Long-term treatment choice for seasonal AR is a more 
complex decision for the clinician than may be at first ap-
parent, and has health economic implications for both the 
clinician and health care system. In contrast to symptom 
management, the optimal aim of immunotherapy is a 
sustained effect resulting from changes in the immune 
system of the individual  [9] . The decision on a specific 
product with such benefits must be based on approved 
indication derived from well-designed clinical trials as 
recommended by the EMA  [19]  or adequate national au-
thorities.

  However, the current product-specific evidence base 
is often lacking or limited, and its quality is very variable. 
Clinical studies may range in quality from study concept 
and power calculation to reporting. In addition, the dura-
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tion of studies ranges from a single pollen season to 3 
years or more. Therefore, outcomes published in the lit-
erature are the result of heterogeneous clinical trial de-
signs, with varying primary outcome parameters and 
varying statistical robustness. Some studies combine data 
from short- and long-term trials or report indirect com-
parisons, resulting in many studies that are ineligible for 
inclusion in meta-analysis. Clinical studies of sufficient 
duration to substantiate long-term claims are rare and 
cannot be generalized to cover all immunotherapy prod-
ucts. Further, outcomes from trials on adult subjects can-
not be assumed to be valid in child subjects, and vice ver-
sa.

  Interpreting Study Results 

 The CONSORT statement  [21]  (Consolidated Stan-
dards of Reporting Trials) made the point as far back as 
2001 that in order to understand fully the results of a ran-
domized controlled trial (RCT), its design, conduct, anal-
ysis and interpretation must be shown with complete 
transparency from authors. The CONSORT authors con-
tinued that despite several decades of educational efforts, 
the reporting of RCTs still needed improvement, and the 
CONSORT statement was developed to help in the pro-
cess through use of a checklist and flow diagram.

  The 2011 study of the application of the CONSORT 
statement to immunotherapy trials  [22]  assessed the re-
porting of 46 SCIT and 48 SLIT double-blind, placebo-
controlled randomized trials published between 1996 and 
2009. Out of these, only 4.2% of SLIT randomized con-
trolled trials met all the criteria of the CONSORT state-
ment on improving the quality of reports of parallel-
group randomized trials  [22] . Incomplete randomization 
was found in 33%/32% (SCIT/SLIT); power analysis was 
only reported in 33%/27% (SCIT/SLIT). Intention-to-
treat analysis was only reported in 1 (2.2%) SLIT study 
and a modified intention-to-treat analysis was used in 1 
(2.2%) SCIT study and 2 (4.4%) SLIT studies. The authors 
concluded that the quality of reporting of most immuno-
therapy trials is low, and that use of the CONSORT crite-
ria should be encouraged  [22] .

  There are no published and validated values for the 
minimal clinically important differences for such com-
bined symptom-medication scores in immunotherapy 
 [23] . The threshold for clinical relevance for primary ef-
ficacy analysis recommended by the World Allergy Orga-
nization (WAO) is 20% above placebo  [24] , although it 
must be recognized that a reduction in symptom score of 

20% could vary depending on the initial level of symptom 
severity and the scores and algorithm used to measure 
severity. In interpreting the results of published AIT tri-
als, careful attention should also be paid to the population 
analyzed (intention-to-treat, full analysis set vs. per-pro-
tocol population  [25] ), and the presentation of primary 
end point vs. post hoc analysis. The robustness of studies 
must depend on the size of the patient sample required to 
arrive at an outcome with a significance level of, for ex-
ample, p > 0.05.

  The resulting evidence needs to be demonstrated for 
each product, and evidence from one product may not be 
transferred to others. Proof of the causal role of the aller-
gen in question must be established by appropriate test-
ing (skin prick and allergen-specific IgE) and exclusion of 
clinically overlapping relevance of any other allergens to 
which the patient is sensitized before the treatment is 
conducted. Fulfilment of the above criteria is crucial in 
order to provide a valid basis on which to carry out cost-
effectiveness analysis of an individual product.

  EMA Guidance and Pharmacoeconomics 

 The EMA concurs that long-term strategies including 
AIT have an important role in the treatment of AR along-
side symptomatic pharmacotherapy. Its guidance  [19]  
makes detailed stipulations on the design of trials, includ-
ing the diagnosis of patients with a history of IgE-medi-
ated diseases such as AR/rhinoconjunctivitis or allergic 
asthma covering at least 2 consecutive years for seasonal 
allergies and 1 year for perennial allergies. Testing for 
specific allergens is specified with the aim of exclusion of 
multiple sensitizations as far as possible. Patients with co-
morbidity of AR and allergic asthma should be excluded 
from efficacy studies on asthma  [19] .

  The trial strategy should include early determination 
of irritancy in healthy individuals and preliminary inves-
tigation of safety and tolerability, followed by dose-find-
ing studies, tests to determine immunological changes 
and confirmatory studies. Appropriate primary and sec-
ondary end points are specified in detail  [19] .

  While the EMA acknowledges that significant results 
on efficacy of specific immunotherapy in AR/rhinocon-
junctivitis may be obtained after the evaluation of a single 
pollen season or one or two control periods for perennial 
allergies, it holds that the main aim of specific immuno-
therapy is a persistent effect due to changes in the im-
mune system, which can only be demonstrated in long-
term studies  [19] . Most importantly, the EMA holds that 
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the following different claims are possible, but that they 
depend on the duration of the study:
 1   Treatment of allergic symptoms: efficacy in the first 

pollen season 
2   Sustained clinical effect: maintenance of efficacy dur-

ing 2–3 treatment years 
3   Long-term efficacy and disease-modifying effect: sus-

tained efficacy in posttreatment years 
4   Curing allergy: sustained absence of allergic symptoms 

 [19]  
 Therefore, in order to prove long-term efficacy and a 

true disease-modifying effect, data is required that covers 
more than 1 posttreatment year.

  While Cochrane meta-analyses have confirmed the ef-
ficacy and safety of sublingual drops or tablets for sea-
sonal rhinitis  [26]  and conjunctivitis  [27] , clinical devel-
opment strategies in use do not consistently align with the 
EMA guidelines and there is a great deal of heterogeneity 
of results due to different inclusion criteria, outcomes, 
doses and duration of trials  [28–30] .

  Additional difficulties in comparing the evidence pre-
sented by clinical trials have been enumerated recently by 
Calderon et al.  [31]  in a study of randomized, double-
blind, placebo-controlled trials for SLIT on seasonal AR, 
conducted between 2009 and 2013. The study found that 
large variations are possible in the maximum daily symp-
tom score, simply on the grounds of the number of symp-
toms assessed and their definition. Methods of allocating 
daily medication scores depend on which medications are 
allowed, and their relative weighting. Trial scoring meth-
ods also vary, as do trial designs and analysis methods 
 [31] .

  The consequence of this heterogeneity is that not every 
product has the same level of efficacy according to the 
EMA efficacy claims. It is therefore important for the cli-
nician to critically evaluate the efficacy as per label of the 
individual product.

  Cost-effectiveness analyses currently use a 9-year time 
horizon in the evaluation, thus long-term studies are 
more appropriate for extrapolation as they provide addi-
tional data including implications of a disease-modifying 
effect on health care budgets. Comparing cost-effective-
ness between products, attention should be paid to the 
approved product indication, usually reflecting the level 
of clinical evidence. Disease-modifying long-term effects 
have been demonstrated for few products only. To draw 
valid conclusions, it is necessary to be aware of these is-
sues in order to differentiate between products that only 
provide symptomatic relief and products that provide 
disease-modifying long-term effect  [23, 32–34] .

  What Does This Mean to the Health Care Provider 

with Respect to Treatment Options? 

 Economic evaluations support the use of AIT to com-
plement symptomatic treatment in patients with season-
al allergy that is severe or uncontrolled by symptomatic 
treatment alone. However, the lack of studies for many 
products and variation in the methodology and quality of 
health economic models used with different products 
makes direct comparison challenging. All four efficacy 
stages defined by the EMA provide a valid basis for a 
product-by-product basis evaluation of exactly which 
claims are valid in relation to long-term patient benefit 
and cost-effectiveness.

  In selecting treatment options for uncontrolled or se-
vere AR, clinicians need to balance the background of 
health care payers’ budget restrictions against the addi-
tional long-term benefit of disease-modifying treatment 
to both patient and payers. Prescribing decisions should 
be based on valid evidence of the actual long-term benefit 
of the various treatment options, and the acknowledged 
potential of products to offer symptomatic relief and/or 
disease modification. As more studies are completed, it is 
anticipated that standards of design and conduct of trials 
will become more homogeneous, enabling more effective 
treatment. Meanwhile, clinicians and payers are encour-
aged to consult appropriate product-specific studies to 
demonstrate efficacy according to the four efficacy stages 
defined by EMA.
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