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The increasing development of new health care
technologies, along with the ageing of the
population and the increasing patients’ expec-

tations, cause a significant raise in medical costs,
inducing in policy makers the need for well-funded
information to support decisions regarding the adop-
tion of such technologies, including not only devices
but also pharmacological treatments, clinical proce-
dures, equipments, prevention programs and organi-
zational-managerial systems. The development of
health technology assessment reflects this high level
of demand and “contributes in many ways to the
knowledge base for improving the quality of health
care, especially to support development and updating
of a wide spectrum of standards, guidelines and other
health care policies” (1).
Health technology assessment (HTA) is the systematic
evaluation of properties, effects or other impacts of
health technology and can be considered as a bridge

between the world of research and the world of policy-
making. HTA requires a multidisciplinary approach, that
covers many different disciplines, in order to assess
various aspects of health technologies, as technical pro-
perties, safety, efficacy/effectiveness, economic
aspects, social, legal, ethical and political impacts.
Consequently, different types of experts are to be invol-
ved in the process of HTA, such as health professionals,
patients, epidemiologists, economists and lawyers. 
HTA supports health decision-making at all the levels,
that are the micro level, including decisions made by
clinicians for individual patients, the meso level, refer-
red to those decision made in institutions and organi-
zations, and the macro level, concerning those deci-
sions made by health authorities. 
HTA is usually carried out by non profit organizations,
linked to regional or national governments. In Italy,
differently from other Developed Countries, HTA acti-
vity tends to be scarce and uncoordinated, and it is
hoped that, prompted from the local availability of
databases together with the Regionalization of health-
care governance instituted by the National
Legislation, Regional level organizations and groups
take the lead of HTA development and implementa-
tion in the Country. 
As previously mentioned, an important section of
HTA is represented by the economic analysis, that
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provides decision-makers with essential information
to best allocate healthcare resources. Scope of phar-
macoeconomics (PE), in fact, is to analyse, measure
and compare costs and outcomes of alternative heal-
thcare programs from different perspectives. 
The identification of the study perspective, intended
as the addressee for whom the analysis results are
needed in order to make decisions (e.g. National
Health System, society), is a fundamental step in PE
analysis, as it clearly influences many aspects of the
study, including the type of analysis to be applied and
the types of costs to be analyzed. 
Costs included in PE analysis can be either direct or
indirect: the first includes all those resources consu-
med because of the illness (e.g. drug treatment, hos-
pitalization), while the second is referred to those
resources that can’t be produced because of the ill-
ness (e.g. lost workdays). The decision on what costs
to include in a PE study is very important, as it can
significantly influence the results of the analysis. 
When necessary information to properly conduct a PE
analysis is not available, models can be used as an
approximation of reality. As the adoption of a model
could introduce some uncertainty in the study,
variables and assumptions should be the subject of
sensitivity analysis and maximum transparency
should be provided in order to allow the reader to
make reasonable self-judgement on the hypothesis as
well as on the study results. 
The four types of economic analysis have in common
the determination of costs whilst they differ in the
measurement of outcome: Cost-Benefit Analysis
(CBA) measures outcome in monetary terms, Cost-
Utility Analysis (CUA) by utility scores, Cost-
Effectiveness Analysis (CEA) and Cost-Minimization
Analysis (CMA) in physical health units. CMA, diffe-
rently from CEA, compare costs among alternative
programs with equal efficacy. An other type of PE
analysis, Cost of Illness Analysis (COI), only eva-
luates the costs deriving from a specific illness,
without comparing outcomes resulting from alterna-
tive programs. From a PubMed search resulted that
almost 80% of economic analysis is represented by
CEA, that, together with CUA, may be the best types
of analysis for allergy and immunotherapy. The most
useful outcome measurements should be long-term
hard end-points, as life expectancy or cases avoided
(CEA), and Quality-Adjusted Life-Years, QALY (CUA),
that also take into account patients’ quality of life, as
allergic diseases strongly affect patients activities.
The selection of costs to be included, as for all other
PE analysis, will depend on the perspective taken by
the analysis. 
Allergic rhinitis represents a growing global health
problem: the prevalence of this pathology, in fact, is
increasing up to 20%, and current evidence indicates

that co-morbid allergic rhinitis may have clinically
relevant effects on asthma. Asthma and allergic rhini-
tis frequently occur concomitantly and the presence
of AR often precedes the development of asthma and
is a known risk factor for asthma (2). Apart from asth-
ma, allergic rhinitis may also coexists with other
disorders, such as otitis media, Eustachian tube dys-
function, sinusitis, nasal polyps, allergic conjunctivi-
tis, and atopic dermatitis. Allergic rhinitis may also
contribute to cognitive effects, sleep disorders, mood
disturbances and fatigue. The impact of allergic rhini-
tis on functional, physical and psychological activities
decreases not only worker productivities but also
patient quality of life (3).
The economic burden of these pathologies is beco-
ming very relevant: in Europe, the average annual
cost per patient for allergic rhinitis is €1543, of which
50% is represented by indirect costs. Including also
asthma and atopic dermatitis, this amount would
result significantly higher.
As drug treatment accounts for a relevant part of
allergy costs, a preventive strategy as immunothera-
py, that has demonstrated to reduce the use of symp-
tomatic drugs, can be a significant support in redu-
cing this economic burden. 
Specific immunotherapy was first introduced in 1911,
while the sublingual route of administration was
introduced in 1986. In 1998, the World Health
Organization and the European Academy of
Allergology and Clinical Immunology (EAACI) affir-
med the clinical effectiveness of immunotherapy by
injections or local nasal or sublingual administration
(4), defining that “allergen immunotherapy is the
administration of gradually increasing quantities of
an allergen vaccine to an allergic subject, reaching a
dose which is effective in ameliorating the symptoms
associated with subsequent exposure to the causative
allergen”. In 1995, a meta-analysis including 54 clini-
cal trials and assessing the efficacy of immunothera-
py in asthma led to the conclusion that immunothera-
py significantly reduces asthma symptoms, medica-
tion, and worsening of asthma (5). 
Moreover, differently from drugs, immunotherapy
has the capacity to alter the natural course of allergic
diseases, exerting a long-lasting therapeutic effect,
that persists also after stopping the therapy.
In 2001, the ARIA guidelines affirmed that “allergen
immunotherapy is the only treatment that can modify
the immune response to allergens and alter the cour-
se of allergic diseases” (6). 
More recently, in August 2007, the US National
Institute of Health issued the Guidelines for the
Diagnosis and Management of Asthma, meaningful
part of the National Asthma Education and Prevention
Program. The Expert Panel, that had the responsibili-
ty of preparing this important document, decided to
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expand the paragraph dedicated to allergen immuno-
therapy in respect to the previous version of this gui-
delines (1997) and to explicitly recommend immuno-
therapy for those patients that present an evident
relationship between asthma symptoms and exposu-
re to a specific allergen (7).
Many studies demonstrated the health economic
advantage of immunotherapy over drug treatment,
deriving from lower need, for those patients treated
with immunotherapy, of rescue medications (antihis-
tamines and corticosteroids) and less productivity
losses. In a recent study conducted in France, the
savings with subcutaneous immunotherapy were
€1327 for pollen allergy in adults over a 6-year period,
in respect to standard treatment. Considering sublin-
gual immunotherapy, savings resulted to be higher
(€1708 for pollen allergy), as administration does not
require any visits for injections (8).
A recent study conducted in Lombardy, evaluated
three groups of patients, treated with sublingual
immunotherapy, with subcutaneous immunotherapy
or with standard treatment. The results of this study
confirmed that sublingual immunotherapy can not
only decrease the mean number of treatment days
per patient in respect to the other two groups of
patients, but also reduce costs in adults with allergic
rhinitis and/or asthma (9). 
Another Italian study compared the costs of sublin-
gual immunotherapy associated with standard treat-
ment versus standard treatment alone, in young
adults suffering from allergic rhinitis with or without
asthma. Both direct and indirect costs were included
in the analysis and, beginning from the fourth year of
treatment, the overall cost of sublingual immunothe-
rapy resulted to be lower than for patients receiving

standard treatment alone (10). 
As detailed in the following articles, it is apparent that
HTA in immunotherapy is currently thoroughly inves-
tigated and real advances in a more complete appre-
ciation of such treatment are likely to be achieved in
next years.
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INTRODUCTION

Technological innovation has entailed conside-
rable advances in health care, especially during
the last three decades. Progress in areas like

biotechnology, biomaterials, surgical techniques and
computer technology has notably improved health
care delivery and patient outcomes (1, 2), both in
terms of diagnostic capability and therapeutic efficacy.
The proliferation of health care technology has
accompanied burgeoning health care costs (3-5), and,
for this reason, an increasing number of subjects (cli-
nicians, health product makers, regulators, patients,
hospitals, managers, payers, government leaders)
demand for well-founded information to support
decisions about development, adoption, acquisition
and use of new and existing technologies. The growth

and development of health technology assessment
(HTA) in governmental and private sector reflects this
high level of demand (table 1).

ORIGINS OF TECHNOLOGY
ASSESSMENT

In the Fifties, in the United States of America, decision
makers started requesting for appropriate methods to
fully assess consequences of those projects that
required a remarkable investment of public
resources. The emerging issue was not only to eva-
luate the quality of these projects, but moreover to
compare them to alternative ones in order to best
allocate the limited available financial resources.
In the Seventies, the epochal technological innovation
contributed to enhance that demand, which started
involving the health care area: in this setting, HTA was
established to support decisions in health policy (6).

DEFINITIONS OF 
HEALTH TECHNOLOGY

Health Technology (HT) is the practical application of
knowledge with the aim of preventing, diagnosing and
treating illness. Thus, this term is not only concerned to
devices and equipments but also to clinical procedures,
prevention programs, pharmacological treatments and
organizational-managerial systems (2). Health care
technology can be classified on the basis of its material

HEALTH TECHNOLOGY ASSESSMENT (HTA): 
DEFINITION, ROLE AND USE IN THE CHANGING 

HEALTHCARE ENVIRONMENT

D. Gallio (1), P. Berto (1)

SUMMARY: The increasing availability of health care technology – boosted by considerable advances in areas like biotech-
nology, biomaterials, surgical techniques and computer technology - has accompanied burgeoning health care costs, and for
this reason an increasing number of subjects (clinicians, health product makers, regulators, patients, hospitals, managers,
payers, government leaders) demand for well-founded information to support decisions about development, adoption, acqui-
sition and use of new and existing technologies. Technology assessment is a form of policy research that identifies policy
issues, assesses the impact of alternative courses of action, and presents findings. This article is aimed at describing the his-
torical development, reviewing the various definition and classifications, illustrating the purposes and actors of Health
Technology Assessment and its possible applications in the current healthcare scenario.
Key-words: Health Care Technology - Health Care Costs - Health Technology Assessment. 

Table 1: Factors that reinforce the market of Health
Technologies (1).

(1) pbe consulting, Verona (Italy).
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nature, its purpose, and its stage of diffusion These
classifications present some limits, as not all techno-
logies univocally fit into single categories: in fact,
certain “hybrid” technologies, as implantable drug
pumps and drug inhalers, combine characteristics of
drugs and devices; many tests and other technolo-
gies used for diagnosis also are used for screening

and some technologies are used for diagnosis as
well as treatment (e.g. coronary angiography to dia-
gnose heart disease and to monitor coronary angio-
plasty); moreover, a technology may be investigatio-
nal for certain indications, established for others,
and outmoded or abandoned for still others (e.g.
thalidomide) (table 2).

Table 2: Classification of health technologies (1).
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DEFINITIONS OF HTA

In 1967, an American congressman said: “Technical
information needed by policy makers is frequently
not available, or not in the right form (…) technology
assessment is a form of policy research (…) it identi-
fies policy issues, assesses the impact of alternative
courses of action, and presents findings” (7, 8). 
The US Institute of Medicine (9), in 1985, presented the
following definition: “We shall use the term assess-
ment of a medical technology to denote any process
of examining and reporting properties of a medical
technology used in health care, such as: safety, effica-
cy, feasibility and indications for use, cost and cost-
effectiveness, as well as social, economic, and ethical
consequences, whether intended or unintended” (10).
Technology assessment requires a multidisciplinary
approach, as it ranges through multiple disciplines,
including also critical evaluation and measurement
of the effective improvement in terms of patients’
quality of life (2).
Battista (7) affirms that “HTA is not simply more
research” and suggests four key features that distin-
guish it from research: the first is its policy orienta-
tion, since its aim is to support policy-makers’ deci-
sions; the second feature is interdisciplinary content
and process; thirdly, HTA is produced through synthe-
sizing information, examining data-base and genera-
ting primary data; fourth, results of the assessment
are disseminated and communicated to different tar-
get audiences, differently from research findings that
are usually published in specialized journals.
Thus, HTA becomes a bridge between the world of
research and the world of policy-making (11).
More specifically, in HTA are assessed different
aspects: firstly, technical properties, as for example
performance characteristics and conformity with spe-
cifications for design, composition, tolerances, relia-
bility, ease of use, maintenance; secondly, safety,
intended as judgment of the acceptability of risk asso-
ciated with using a technology in a specific situation;
thirdly, efficacy and/or effectiveness, meant as bene-
fits derivable from using a technology for a particular
problem under ideal conditions (efficacy, e.g. in a ran-
domized controlled trial) or under general or routine
conditions (effectiveness, e.g., by a physician in a
community hospital); then, economic aspects, that, at
the microeconomic level, include costs, prices,
charges and reimbursement modalities while, at the
macroeconomic level, refer, for example, to the
impact of the new technologies on national health
care costs or to the effect of technologies on resource
allocation; lastly, social, legal, ethical and political
impacts, since a variety of technologies (e.g. genetic
testing, fertility treatments, expensive or non-curative
technologies) raise social and ethical concerns. 

Basic HTA Orientations

HTA can be conducted with three different orienta-
tions (1), that can overlap and complement one ano-
ther, to produce a technology-, a problem- or a pro-
ject-oriented assessment; the first type of HTA is
intended to determine the clinical, economic, profes-
sional, scientific and/or industrial impacts of particu-
lar technologies. The second is focused on managing
a particular problem for which alternative or comple-
mentary technologies might be used, with the aim of
examining the impact of different technologies in the
same health condition. The third, instead, is focused
on the usage of a technology at the institutional level
(e.g. when a particular hospital have to decide whe-
ther or not to purchase a specific technology), integra-
ting assessments with local economic, professional
and social aspects.
Of course, these three different orientations can’t be
considered as unambiguous, since HTA can present
aspects from all these categories: for example, a pro-
blem-oriented assessment, evaluating effects and
impacts of alternative technologies on a specific pro-
blem, may compare results obtained by multiple tech-
nology-oriented assessments. 

Purposes of HTA 

The main aim of HTA is to support decision-making,
advising or informing technology-related policyma-
king, at all the levels in the health care system (12): 
• Micro level - health practice based on evidence:

micro decisions are made by health professionals
about care of individual patients, as a clinician who
require an assessment to support the introduction of
a test in the laboratory practice.

• Meso level - “management” based on evidence:
meso decisions are made in institutions and organi-
zations, as for example the allocation of resources
within a hospital budget. Even if made in direct res-
ponse to policy decisions, meso decisions are
conceptually distinct from macro policy since they
take into account local aspects and can vary among
institutions and organizations, even when made in
response to the same policy direction. 

• Macro level - health policy based on evidence:
macro decisions, as those regarding the implemen-
tation of screening programs, are typically made by
health authorities.

The production of evidences and the availability of
multiple databases represent a key point in the reali-
zation of an HTA process, that can be useful to sup-
port decisions when a technology is rather complex
and presents numerous uncertainties, when a treat-
ment or a diagnostic test is very innovative or contro-
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versial, when a well-established technology is invol-
ved in remarkable changes of use or outcomes or
when a technology carries significant cost burden (2).

Evidences in HTA 

Good quality evidence of efficacy should be at the
base of decisions regarding health technologies and
decisions should embrace a model of evidence-based
medicine, defined as the conscientious and judicious
use of current best evidence from clinical care resear-
ch in the management of individual patients and
population (13).
Battista (7) suggests that “effective assessment
requires recognizing and gathering 3 conceptually dis-
tinct types of evidence: the scientific, the contextual
and the historical”. The first is defined as the raw
material of HTA, the second refers to those factors that
could influence policy decision (e.g. who makes deci-
sions? how?) whilst the third one is related to patients’
history, an issue that strongly affects patient’s com-
pliance and, thus, the success of a therapy (14,15). 

TEN BASIC STEPS OF HTA

A correct and complete HTA process would ideally
follow (1) ten basic steps, although not all assessment
programs conduct all the steps, or conduct them in
sequence:
ã Identify assessment topics.
ã Specify the assessment problem.
ã Determine locus of assessment: determination of
the most appropriate organization to conduct the
assessment.
ã Retrieve evidence: e.g. through databases, grey
literature.
ã Collect new primary data: e.g. clinical trials.
ã Interpret evidence, to critically appraise the quality
of the available studies.
ã Synthesize or consolidate the available findings:
e.g. meta-analysis
ã Formulate findings, intended as results or conclusions
of an assessment, and recommendations, meant as sug-
gestions and advices that follow from the findings.
ã Disseminate findings and recommendations.
ã Monitor impact: e.g. adoption of a new technology,
attributable to its HTA.

ACTORS OF HTA

As HTA requires a multidisciplinary approach, diffe-
rent types of experts are needed: physicians, nurses
and other health operators involved in clinical

researches; policy makers, managers of hospitals and
other health care organizations; patients and citizens
for socio-cultural aspects; epidemiologists, biostatisti-
cians, economists, lawyers, social scientists, ethicists
and many other figures.
As the aim of health technology assessment is to sup-
port decision-makers to best allocate available
resources, HTA is usually carried out by non profit
organizations (figure 1).

The most relevant international network of HTA agen-
cies is INAHTA(17), a non-profit organization that was
established in 1993 to coordinate the international
HTA activity and to promote a shared and appropria-
te assessment method. INAHTA gathers 45 member
agencies from 23 countries including North and Latin
America, Europe, Australia, and New Zealand. All
members are non-profit organizations (e.g. NICE in
UK) that produce HTA and are linked to regional or
national governments. 
Until few years ago, Italy had no national agency res-
ponsible for conducting, promoting, and financing
HTA (18): in fact, HTA activity was limited and tended
to be “untargeted, uncoordinated, and without priori-
ties” (19). In 2003, the Ministry of Health funded a pro-
ject to create an Italian Network to coordinate the
existing HTA agencies (NI-HTA): however, HTA’
impact on health policy is still scarce and it’s impos-
sible to quantify with any precision the volume of
HTAs being carried out to date. With the reform of
Title 5 of the Italian Constitution (Legge Costituzionale
n. 3/2001), Italian health policy has been decentralized
from national authorities to the Regions (20): firstly
this boosted the emergence of a bunch of new deci-
sion makers based at the local (regional) level:
secondly it has empowered these decision makers to
redesign local provision and distribution of medical
services together with the allocation of resources to
obtain centrally assigned objectives. As a matter of
fact, the most appropriate HTA agencies in Italy are, in
our opinion those represented by Regional organiza-

Figure 1: Type of organizations that conduct HTA (16).
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tions, who could best benefit from the availability of
local databases and data sources, to target local
needs and regional policy-makers requests.
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INTRODUCTION AND DEFINITIONS

The term pharmacoeconomics (PE) is a neologism.
This word did not exist in English language until the
need for application of economic analysis to the phar-
maceutical sector arose, as a response to the increa-
sing burden that the production of much and better
health was placing on the healthcare systems and on
the societies around the world, that is, in the years
after the second world conflict. 
A simple definition was provided by Townsend,
“scope of pharmacoeconomics is to analyse, measu-
re and compare costs and outcomes of different heal-
thcare programmes from a variety of perspec-
tives”(1), whilst other authors prefer to use the
expression “economic evaluation of healthcare pro-
grammes”(2), which indeed is more precise and pur-
ports that economics can effectively be applied to all
healthcare technologies and not necessarily only to
drugs, but on the other hand, is longer and less
immediate. 
The International Society of Pharmacoeconomics and
Outcomes Research (ISPOR) in its 2003 edition of the
ISPOR Book of terms(3), provides a clear description
of pharmacoeconomics, and according to this: “phar-
macoeconomics is the scientific discipline that
assesses the overall value of pharmaceutical health-

care products, services and programs. Of necessity, it
addresses the clinical, economic, and humanistic
aspects of healthcare interventions in the prevention,
diagnosis, treatment and management of disease (…
thus providing) information critical to the optimal
allocation of healthcare resources”(3).
Since its introduction, PE has been increasingly
used: every year more papers are published (see
figure 1 for an illustration of the number of papers
published in PubMed, through retrieval by single
MESH (Medical Subjects Headings) citation of the
term cost-effectiveness analysis), and an increasing
number of healthcare agencies and regulatory
bodies currently require PE data in support to the
application for the registration/reimbursement of
new technologies (4, 5).
This prompted the need for some sort of standardisa-
tion of the methods to be used in the economic ana-
lysis of healthcare technologies and much has been
written and published on this topic, because this was
and indeed still is relevant for researchers as well as
editors and decision makers(5-39) (figure 1).
Detailed analysis of the contents and application of PE
analysis is beyond the scope of this paper; neverthe-
less, for better understanding of the following chap-
ters, a brief discussion on the major topics of the dis-
cipline will be presented here, together with some
considerations on the application of PE studies to the
area of allergy and immunotherapy.

PHARMACOECONOMICS 
AND IMMUNOTHERAPY

P. Berto (1) 

SUMMARY: : Pharmacoeconomics is a relatively new discipline whose scope is to describe, measure and compare costs and
outcomes of alternative healthcare programmes from a variety of perspectives. This article is aimed at describing the various
types of pharmacoeconomics analyses, indicating what types of costs and outcomes could be measured within each type of
study, summarising the value of modelling techniques in pharmacoeconomics studies and finally suggesting what kind of
pharmacoeconomic research can usefully be conducted in order to appreciate the burden of respiratory allergic disease and
to evaluate the economic impact of health technologies that can effectively be used to manage it. Pharmacoeconomics is a
relatively recent discipline whose use has been spread by the necessity of decision makers in most industrialised countries,
to gain understanding of the economic effect of medical technologies in parallel with their clinical performance: only a wider
use of the techniques of pharmacoeconomics analysis, together with an increasing willingness of the scientific community to
understand the mechanics and appreciate the added value of pharmacoeconomics analysis, can help the discipline to proceed
and provide further improvement to the healthcare system and to the society.
Key-words: Pharmacoeconomics - Cost of health care - Health technology - Allergic diseases.

(1) pbe consulting, Verona (Italy)
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TYPES OF PHARMACO-
ECONOMIC ANALYSIS

The first issue to be addressed is the type of PE study
to be performed in order to support the decision
making process; four types of economic analysis have
indeed been described and applied in the past
decades, namely: Cost-Benefit Analysis (CBA), Cost-
Effectiveness Analysis (CEA), Cost-Minimization
Analysis (CMA) and Cost-Utility Analysis (CUA).
These are recognised as full (or complete) PE ana-
lyses, since they all address the efficiency of a medi-
cal technology by comparing its costs and outcomes
to those of an appropriately chosen reference thera-
py. Another type of PE that is labelled as an incomple-
te one, is Cost Of Illness Analysis (COI) as this type of
study focuses solely on the analysis of costs of a cer-
tain illness and thus, not addressing measurement of
outcomes, nor making comparison among different
strategies, it cannot be enumerated among complete
PE studies(12).
As to what regards full PE analyses, all of them basi-
cally address the question on whether or not a spe-
cified medical technology provides good value for
the money spent in its delivery: all of them require
that cost of the alternatives under study is measured
by means of some monetary unit (dollars, euros,
etc.) but they all differ as to what regards the measu-
rement of outcome. In CBA the outcome is measu-
red in monetary terms (as it is for the cost), in CEA
and CMA the outcome is measured in physical heal-
th units (such as the typical clinical end-points resul-
ting from clinical trials, i.e. pulmonary function,
asthma exacerbations, life-years lost or gained etc.),
in CUA the outcome is measured by a utility score
(that is a measure of patients’ preference towards
specified health states; typical unit measure of CUA
is the Quality Adjusted Life Year - QALY, a combina-
tion of the number of years of life expectancy provi-
ded by medical treatments, combined by their relati-
ve utility scores). 

Finally the main difference between CEA and CMA
relies on the fact that CMA can only be applied when
the efficacy of the comparators under study has been
demonstrated equal in the frame of well conducted cli-
nical studies: indeed, being efficacy between compa-
rators the same, this type of analysis relies only on the
comparison of costs among the different alternatives. 
To provide the reader with a simple measurement of
the use of the described types of analysis, we under-
took a simple PubMed search using the above indica-
ted terms as single MESH citations; results are repor-
ted in figure 2: out of 9105 articles retrieved, almost
80% use cost-effectiveness analysis which is indeed
the most applied type of PE study, followed by CBA,
CUA, COI and CMA.

COSTS AND PERSPECTIVE 
OF PE ANALYSES

Costs to be considered in PE studies can be broken
into two main categories: direct and indirect costs,
where the first includes the value of all the goods, ser-
vices, and other resources that are consumed in the
provision of an intervention or in dealing with the side
effects or other current and future consequences lin-
ked to it, whilst indirect costs include the value of lost
or impaired ability to work or to engage in leisure acti-
vities due to morbidity (morbidity costs) and lost eco-
nomic productivity due to death (mortality costs) (40).
Obviously the decision on what costs to include in any
PE study is of extreme relevance as it can significantly
effect the results of the analysis in terms of size and
quality of the economic effect: in this respect, study
perspective must be used as the driving force. In fact,
perspective of the economic analysis must be decided
upfront, whenever a PE study is undertaken, because
identification of the study perspective, that is, who will
use the results of the analysis in order to make alloca-
tion decisions (i.e. the society as a whole, the National
Healthcare System - NHS, a single institution, etc.),

Figure 1: Number of single MESH citations of Cost-
Effectiveness Analysis in PubMed (as of August 2007).

Figure 2: Number of PubMed publications using single
MESH citations (as of August 2007).
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drives the selection of study comparators, types of
costs and outcomes to be analysed, type of analysis to
be applied and ultimately affects any conclusion that
may be derived from the specific study.
A detailed description of the types of cost to be inclu-
ded in PE studies in the frame of the Italian healthca-
re environment is presented in table 1, that illustrates
what costs should be included according to the pers-
pective of the society, of the Italian NHS or of an hos-
pital institution and provides suggestions on the
sources from which each cost may be derived, espe-
cially for those costs for which a specified National
Tariff is available according to Italian sources. 

THE USE OF MODELS 
IN PE ANALYSES

Because not always all the necessary information to
fill the gaps of a properly conducted PE study is avai-
lable, researchers have increasingly used modelling
techniques. “Models of various types are routinely
used in a wide variety of scientific disciplines. They
are a way of representing the complexity of the real
world in a more simple and comprehensible form.
Where true experiments are infeasible or impracti-
cable, models can be used to simulate experiments
and to explore alternative scenarios”(41).
Models are an approximation of reality that allow the
researcher and the user of PE analysis to figure out
what could be efficiency of a certain medical interven-
tion in comparison with one (or more) alternative(s)
under a set of specified conditions, applying data
derived from different sources and/or introducing
estimates instead of measurements. According to
Buxton et al., PE models can be used to: extrapolate
beyond the data observed in a trial; link intermediate
clinical endpoints to final outcomes; generalize
results to other settings; synthesize head-to-head
comparisons where relevant trials do not exist;
inform decisions in the absence of hard data (41).
A typical modelling study could for example estimate
what would be the cost-effectiveness of a new treat-
ment for asthma in comparison with standard care in
a population of severe asthmatic patients, in the pers-
pective of the Italian NHS. Because the new technolo-
gy has not been used previously in the Italian medical
practice, the use of registration studies (typically
double-blind, placebo controlled studies of selected
patient populations) would in itself introduce some
sort of uncertainty in the conclusions derived from
CEA: this is why the study variables should be subject
to sensitivity analysis in order to test the robustness
of conclusions and recommendations. In summary,
due to the intrinsic uncertainty associated with PE stu-
dies in general and modelling studies in particular,

conclusions and recommendations derived from
modelling studies should always be handled with
care: by the researcher, in that a full description of the
model structure, variables and assumptions should
be given and extensive sensitivity analysis should be
provided; by the reader who should carefully analyse
study results and conclusions and ultimately search
for sufficient transparency and applicability to sup-
port the decision for adoption of the new technology
in his/her own institutional setting. 

APPLICATION OF PHARMACO-
ECONOMICS TO ALLERGY 
AND IMMUNOTHERAPY

Other Authors in the following papers will address in
detail some of the most interesting and relevant eco-
nomic studies of allergy and immunotherapy, their
results and limitations. Here, the key issues for perfor-
ming economic studies of allergy and immunothera-
py are briefly discussed, in view of the principles pre-
sented in the previous paragraphs. 
CEA and CUA studies may represent the best tools to
compare between alternative anti-allergic treatments;
both of them address at the same time costs and out-
comes, both of them report outcomes that are based
on clinical efficacy/effectiveness; outcome unit mea-
surement in CEA should be based on long-term hard
end-points (life expectancy, asthma cases avoided,
patients clinically improved), rather than intermediate
or soft end-points (like morning peak expiratory flow
or other laboratory parameters); in CUA the use of
QALYs may be of particular help, in that it would
allow contemporary consideration of the effect of
treatment on life expectancy together with the utility
(or preference) attributed by patients to health states.
For example, a recent paper published the results of a
validation study to derive utility scores for Italy,
France, and the United Kingdom from the Asthma
Symptom Utility Index (ASUI), a preference-based
outcome measure used in the US, and suggested that
the ASUI may be a complementary patient-reported
outcome for clinical studies and may be useful for
applications in cost-utility studies comparing different
asthma treatments (42). As to what costs should be
measured in PE analysis of this therapeutic area, they
will depend on the perspective taken by the analysis,
for instance, in the perspective of the Italian NHS for
each study alternative direct medical costs should be
identified and measured, including the cost of medi-
cal visits, of laboratory tests and examinations used
to diagnose the disease, of treatments used to control
symptoms as well as of any preventive treatment
(including immunotherapy), the cost of hospital
admissions for asthma exacerbations, the cost of
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rehabilitation following any disease or treatment rela-
ted event that may severely affect patient’s functio-
ning. Out-of-pocket expenditures, such as for
example some symptomatic drugs that are not reim-
bursed by the Italian NHS, should conversely be inclu-
ded in a study that analyses economics of alternative
treatments in the perspective of the society as a
whole, together with indirect costs including days off
work (for both the patient and the caregiver) resulting
from increased morbidity or mortality.

CONCLUSIONS

Allergic rhinitis and its principal co-morbidity, atopic
asthma, represent a growing public health concern:
their interconnection - with allergic rhinitis often pre-
ceding asthma - and the need for a stepwise approa-
ch in medical treatment in order to improve patient
life expectancy and quality of life, is established by
ARIA guidelines(43). Recently an official statement by
the American Thoracic Society (ATS) has included
“cost” and the concept of “best estimate of benefits,
harms, burden and costs for relevant populations”
amongst factors that should be considered by panels
in deciding on the grade of recommendation for
medical interventions(44). Pharmacoeconomics is a
relatively recent discipline whose use has been
spread by the necessity of decision makers in most

industrialised countries, to gain understanding of the
economic effect of medical technologies in parallel
with their clinical performance: only a wider use of
the techniques of PE analysis, together with an increa-
sing willingness of the scientific community to
understand the mechanics and appreciate the added
value of PE analysis can help the discipline to proceed
and give further contribution to the healthcare system
and to the society (table 1).
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INTRODUCTION

Allergic diseases, with particular importance
for allergic rhinitis, asthma, and atopic der-
matitis, show in developed countries an

increasing prevalence, currently estimated in figures
up to 20% (1-4) which attributes them a growing
importance as medical problems. As a consequence,
the economic burden of allergic diseases is beco-

ming very relevant. Concerning allergic rhinitis, in
the United States a rising number of billion dollars
per year was estimated for direct and indirect costs
(5-12). Direct costs derive from drug treatment, phy-
sician visits and, especially for asthma, from hospital
admission, while indirect costs are related to reduced
productivity (9), and include patient’s quality of life,
cognitive and learning functions, decision making,
and self-perception (10). 

PHARMACOECONOMICS OF SUBCUTANEOUS 
ALLERGEN IMMUNOTHERAPY
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SUMMARY: The current burden of allergic diseases, estimated by both direct and indirect costs, is very relevant. In fact the
cost estimation for rhinitis amount globally to 4-10 billion dollars/year in the US and to an average annual cost of 1089 euros
per child/adolescent and 1543 euros per adult in Europe. The estimated annual costs in Northern America for asthma amoun-
ted to 14 billion dollars. Consequently, preventive strategies aimed at reducing the clinical severity of allergy are potentially able
to reduce its costs. Among them, specific immunotherapy (SIT) joins to the preventive capacity the carryover effect once treat-
ment is discontinued. A number of studies, mainly conducted in the US and Germany demonstrated a favourable cost-benefit
balance. In the nineties, most surveys on patients with allergic rhinitis and asthma reported significant reductions of the direct
and indirect costs in subjects treated with SIT compared to those treated with symptomatic drugs. 
This is fully confirmed in recent studies conducted in European countries: in Denmark the direct cost per patient/year of the stan-
dard care was more than halved following SIT; in Italy a study on Parietaria allergic patients demonstrated a significant diffe-
rence in favor of SIT plus drug treatment for three years versus drug treatment alone, with a cost reduction starting from the
2nd year and increasing to 48% at the 3rd year, with a highly statistical significance which was maintained up to the 6th year,
i.e. 3 years after stopping immunotherapy, corresponding to a net saving for each patient at the final evaluation of 623 euros
per year; in France a cost/efficacy analysis comparing SIT and current symptomatic treatment in adults and children with dust
mite and pollen allergy showed remarkable savings with SIT for both allergies in adults and children.
Key-words: Rhinitis - Asthma - Allergen immunotherapy - Drug treatment - Pharmacoeconomics.
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At the European level, data from the European Lung
White Book showed that the total financial burden of
asthma in Europe, including all costs (drugs, ambulato-
ry care, inpatient care, lost work days) and excluding
mortality and rehabilitation costs, is estimated in 17.7
total billions of euros (11). Therefore, taking into
account that the prevalence of clinical asthma across
the European region is ranging between 10% and 2.5%
of proportion population with asthma, with the excep-
tion of UK in which more higher percentage of popula-
tion (>10%) is affected, the European burden of asthma
is really impressive and more strengthened actions
must be done to face the increasing economic impacts. 
A study conducted in the nineties calculated that two-
thirds of the total cost of allergic rhinitis in the US -
estimated in 1.8 billion dollars - were due to direct
medical costs and one third was due to indirect costs
(12). In 1997 much higher costs were approximated,
with 4.5 billion dollars for direct and 3.4 billion dollars
for indirect costs (6). 
More recent papers outline a further increase of the
economic burden: a study on only direct costs, based
on the US Medical Expenditure Panel Survey, calcula-
ted an amount of 4.4 billion dollars, with medication
accounting for 47% and physician visits accounting
for 52% of cost (13), while in 2001 about 10 billion dol-
lars of indirect costs for allergic rhinitis were estima-
ted, higher than the direct costs of the disease (14).
An European study reported an average annual cost
of 1089 euros per child/adolescent and 1543 euros per
adult (15); indirect costs amounted to about 50% in
adults but only to 6% in children, in whom neverthe-
less the calculation was based on time lost by
parents/caregivers but not on school absences.
Obviously, the figures are bigger considering also asth-
ma and atopic dermatitis (16). For asthma, the estima-
ted costs in Northern America in the nineties amoun-
ted to 14 billion dollars (17, 18), and a recent study in
the US calculated an average per person annual cost of
asthma of 4912 dollars, of which 3180 for direct costs –
with drugs and hospitalizations as major causes - and
1732 for indirect costs (19). Also in Europe the distribu-
tion of asthma costs shows that the total amount of
lost work days is more than the sum of both drugs and
ambulatory care, emphasizing the high level of social-
economic burden of the disease (11). 
Concerning atopic dermatitis, studies conducted in
the nineties on children, who suffer from such skin
disorder much more than adults, found that modera-
te disease was associated to an average cost per year
of 1700 dollars, while severe disease was associated
to a cost of over 2500 dollars (20). A global estimation
in such time calculated in 364 million dollars the
annual cost for treating atopic dermatitis in the US
(21). A study in the UK which considered also indirect
costs such as work loss by parents nearly doubled

that figure, reporting a cost of 700 million dollars per
year (22). A recent investigation dealt with the costs of
treatment of asthma and atopic dermatitis in a birth
cohort of children in Germany, which averaged 627
and 219 dollars/year per person, respectively (23).
Considering a prevalence of 10% of these conditions
in German population, this correspond to an annual
cost of about 8 billion dollars.
As hinted above, drug treatment accounts for a signi-
ficant part of the costs - direct and indirect - of allergy.
For example, first generation antihistamines (because
of their sedating effects) impair the mental perfor-
mances more than untreated rhinitis does (24) and
thus increase the indirect cost, but recent generations
antihistamines are more expensive and increase the
direct cost (25). Also most drugs introduced in the
latest decade to treat asthma (such as inhaled corti-
costeroids especially in association with long acting
beta2-agonists) and atopic dermatitis (such as tacroli-
mus and pitecrolimus) are more costly than the pre-
ceding agents. On the other hand, in a literature
review lack of treatment, undertreatment, or nonad-
herence were seen to increase both direct and indirect
costs of allergic rhinitis (26). In addition, no estima-
tions of expenditure due to alternative medicine such
as homeopathy are available.
On this ground, any preventive strategy aimed at
reducing the clinical severity of respiratory allergy is
potentially able to reduce its costs. 

COST EFFECTIVENESS OF 
ALLERGEN IMMUNOTHERAPY

Specific immunotherapy (SIT) is the practice of admi-
nistering increasing doses of the allergen to which the
subject is sensitised. It modifies the immune respon-
se to allergens at early stages and, therefore, is
capable of reducing the symptoms under allergen
exposure and of modifying the natural history of the
disease (27). From a clinical point of view, the special
mechanisms of action of SIT result in symptomatic
improvement, long lasting effects after cessation of
the treatment, and prevention of the evolution of the
disease. SIT can be administered either subcuta-
neously or sublingually. A number of studies showed
that in the long term subcutaneous IT is associated to
a lower expenditure compared to drug treatment. 
The first studies conducted in Germany in the nineties
showed very good results: Buchner et al. reported in
a retrospective 10-year analysis that the direct and
indirect costs in patients with allergic rhinitis and
asthma were reduced by 54% in subjects treated with
SIT compared to those treated with symptomatic
drugs, and estimated that in such 10-year period the
cost savings per patient should amount to 9500 deut-
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schmarks (DM) for asthma and 5000 DM for rhinitis
(28). In another study, Fischer et al. estimated that the
use of immunotherapy could save respectively 500
and 1000 DM per year in subjects with allergic rhinitis
and allergic asthma (29). In the same years, data from
the US showed that in patients with allergic rhinitis
SIT reduced the cost of care by 180 dollars after two
years of treatment, along with a significant improve-
ment of quality of life (30), and that in patients with
ragweed-induced asthma a cost reduction of about
30% was reported during the performance of a place-
bo controlled study (31). On the other hand, another
contemporary study from the US on asthmatics found
a mean cost about 20% higher in subjects treated with
immunotherapy, however the same authors argued
that the greater severity of asthma, and consequently
the greater drug use, in patients admitted to immuno-
therapy could account for such observation (32).
Moreover, the short duration of the study - seven
months - seems unable to achieve the cost reduction,
which we know from the other studies generally
occurring after 2-3 years. 
A German retrospective study still concerning the
nineties examined the economic effects of three years
of subcutaneous SIT by a follow-up of 10 years and
found that the advantage on drug treatment started
after six years and resulted in final net savings of bet-
ween 650 and 1190 DM per patient (33); a sensitivity
analysis with direct medical costs via numerical varia-
tions showed that SIT was more likely to result in net
savings than in additional costs. In this study the eco-
nomic benefit was clear but the break-even point was
reached only three years after discontinuing SIT,
while in a French study a significant reduction of the
direct costs of the allergic disease after already two
years of immunotherapy was reported (34).
Three studies conducted in different European coun-
tries were published in recent years. In 2005, an health-
economic analysis performed in Denmark on a large
group of patients with grass pollen or mite allergy and
including direct and indirect costs revealed that the
direct cost per patient/year of the standard care before
SIT was 2580 Danish kroner (DKK), while was 1072 DKK
per patient/year after SIT (35); in the long term, intro-
duction of SIT incurred additional direct costs of 13.676
DKK per patient, but when indirect costs were included
in the economic evaluation SIT showed a net benefit. In
2006, an Italian study addressed rhinitis and asthma
caused by Parietaria pollen, treated with subcutaneous
SIT by a Parietaria judaica extract (Alustal,
Stallergénes, Antony, France) by a conventional build-
up schedule in 12 weeks and a maintenance treatment
every 4 weeks for 3 years, or with antiallergic drugs
(36). Each patient was evaluated before starting the
treatment and annually for six years in the pollen per-
iod of Parietaria by means of nose, eye, and lung

symptom scores, and drug consumption registered in
diary cards. In other specifically designated cards
general practitioner’s or specialist’s visits, the number
of desensitizing injections, and the number of boxes of
antiallergic drugs were registered.
A significant difference in favour of SIT plus drug treat-
ment versus drug treatment alone was observed, rea-
ching a reduction of cost of about 15% at the 2nd year,
and of 48% at the 3rd year, with a highly statistical signi-
ficance which was maintained up to the 6th year, i.e. 3
years after stopping immunotherapy, when a 80%
reduction was found. The net saving for each patient at
the final evaluation corresponded to 623 euros per year.
The latest study was conducted in France in 2007: a
cost/efficacy analysis was performed using a decision
tree model by the perspective of the French Social
Security, comparing SIT and current symptomatic
treatment in adults and children with dust mite and
pollen allergy (37). In adults, the savings with subcu-
taneous SIT were 393 euros for dust mite and 1327
euros for pollen allergy over a 6-year period. In chil-
dren, the savings were 583 euros for dust mite and
597 euros for pollen allergy over a 7-year period. In
such study was considered also sublingual immuno-
therapy, which showed – as expected because of no
need of visits for injections – higher savings, corres-
ponding to 3158 euros for dust mite and 1708 euros
for pollen allergy in adults, and to 3938 euros for dust
mite and 824 euros for pollen allergy in children.

CONCLUDING REMARKS

Among treatment options for respiratory allergy, SIT
has unique characteristics, such as the capacity to
change the natural history of the disease and, diffe-
rently from drugs, to extend its effectiveness to many
years after stopping therapy. Considering this, it is
surprising that SIT is largely less used than drugs. For
example, it has been reported that in the nineties in
Spain the expense for anti-asthmatic drugs rose by
three times, while the expense for SIT was dwarfed to
one third than that of the eighties (38). The data repor-
ted by the numerous studies cited above, demonstra-
ting a clear health economic advantage of SIT over
drug treatment, should lead to carefully reconsider
the optimal choice when deciding to treat a patient
with allergic rhinitis or asthma.
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INTRODUCTION

Allergic rhinitis and asthma constitute a global
health problem as the prevalence is very
high (up to 25% of general population) (1).

Respiratory allergies may be a severe disease, pre-
sent several co-morbidities, alter the social life of
patients, affect school performance and work pro-
ductivity. Therefore, the costs incurred by them are
substantial.
Specific immunotherapy (IT), together with allergen
avoidance and pharmacological treatment, is a cor-
nerstone of the management of respiratory allergic
diseases, and its clinical indications are well establi-

shed (2). The sublingual route of administration (SLIT)
was introduced in 1986 (3) and today its efficacy is
supported by numerous randomized controlled trials
(4) and meta-analyses conducted in both allergic rhi-
nitis and asthma (5-7). In addition to clinical studies,
some post-marketing surveys (8-10) including also
very young children, confirmed the optimal safety
profile of the treatment. SLIT is used in many
European countries and in the ARIA guidelines it is
considered as a viable alternative to injection IT (11). 
Similarly to subcutaneous IT, SLIT can modify the
natural course of respiratory allergic disease (12;13)
and exerts a long-lasting therapeutic effect (14).
Although confirmatory studies on preventive and
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SUMMARY: Allergic rhinitis and asthma constitute a global health problem because of their very high prevalence and the
consequent burden of disease, concerning medical and economical issues. Among the treatments of allergy, specific immu-
notherapy has the capacity to favourably alter the natural history of the disease both during and after its performance and thus
to reduce the direct and indirect costs of allergic rhinitis and asthma. A number of studies reported such cost reduction for tra-
ditional, subcutaneous immunotherapy and recent data demonstrate that also sublingual immunotherapy (SLIT) is associated
to economic advantages and/or monetary savings, specifically in terms of reduction of disease economic burden. Only few
formal economic assessments of SLIT have been carried out so far, this article will present and discuss the published studies
addressed to this issue. The data obtained, although the number of studies is still limited, provide preliminary evidence sup-
porting a SLIT effect on sparing costs for respiratory allergy.
Key-words: Allergic rhinitis - Allergic asthma - Cost of disease - Specific immunotherapy - Sublingual immunotherapy.



22 European Annals of Allergy and Clinical Immunology - volume 39 - Special Number - 2007

long-term effects are needed, it is reasonable to
expect that SLIT is associated to economic advantages
and/or monetary savings, specifically in terms of
reduction of the economic burden of allergic disease. 
The economic performance of treatments is of prima-
ry relevance: the optimal treatment needs to be clini-
cally effective but should also have a measurable
impact on the costs of disease. It has been suggested
that, being self-managed by the patient at home, SLIT
can carry substantial savings over subcutaneous IT
(15). Nevertheless, only few structured economic
assessments of SLIT have been carried out so far.
Therefore, this article will present and discuss them.

ANALYSIS OF THE LITERATURE

The first published study concerned the evaluation of
cost effectiveness of SLIT in children with allergic rhini-
tis and asthma (16). This study involved one allergy
center located in Italy (north of Milan). From the existing
records of patients seen for allergic disease, all children
and adolescents with allergic disease, who had 1-year
data prior to receive SLIT and 3-year data on SLIT, were
evaluated. Outcome measures were the number of exa-
cerbations, visits, absence from nursery or school.
Moreover, direct costs (€ spent on drugs, specialists
visits, and SLIT) and indirect costs (costs resulting from
children school and parental work loss) were conside-
red. A second analysis compared a sub-group of aller-
gic asthmatic children with a control group for costs,
based on records of patients not SLIT-treated, extracted
from a network-database of pediatricians.
Globally, 135 patients were analyzed, 46 of which had
perennial and 89 seasonal allergy with comparable gen-
der and age distribution. A substantial reduction was
found in all outcome measures during SLIT compared
with the previous period. The average annual
cost/patient was € 2672 before SLIT initiation and 
€ 629/year during SLIT. Similar results were found for
allergen subgroups. The asthma sub-analysis involved 41
children with SLIT and 35 controls. Again, SLIT patients
showed a substantial reduction in outcomes. The direct
cost/patient over the whole follow-up (4 years) was € 1182
for SLIT-treated children and € 1100 for controls.
Therefore, this study evidenced that high dose SLIT
may be effective in reducing the cost of allergic rhini-
tis and asthma and comparably expensive to conven-
tional treatment in children with allergic asthma over
a 4 year follow-up.
The second study concerned a large cohort of adult
with pollen allergy and was conducted with rigorous
methodology (17).
This study (SPAI: SLIT Pollen Allergy Italy) was desi-
gned to assess the costs and consequences of using
SLIT in association with standard treatment compa-

red to standard treatment alone (No-SLIT) in young
adults with pollen-induced allergic rhinitis and asth-
ma. The study was specifically designed for the Italian
environment, based on a cost-effectiveness model
originally developed for France (18), and considered
both the perspective of the National Healthcare
System (NHS) and of the society. 
This study compared costs, clinical outcomes and
cost-effectiveness ratios of two strategies in the
management of allergic rhinitis and asthma, namely
SLIT associated with pharmacotherapy and pharma-
cotherapy alone (No-SLIT). Drug therapy for rhinitis
and asthma was that recommended in international
guidelines. The study was performed from the pers-
pective of the NHS (only direct medical costs) and of
the Society (direct and indirect costs). Target popula-
tion were young adults suffering from pollen-induced
rhinitis with or without asthma. Time horizon was
established at 6 years in order to incorporate long
term effectiveness of SLIT. Patients’ data were collec-
ted in 25 Italian centers and analyzed through a deci-
sion tree model, based on medical and economic
assumptions that represent real-life observations. 
Retrospective Observation Physician Panel (ROPP),
including 27 physicians from 25 allergy centers, car-
ried out data collection on epidemiology and
consumption of resources. Each physician was res-
ponsible for collecting by clinical records retrospecti-
ve data of approximately 100 consecutive young
adults (range 16-45 years), with ascertained allergic
rhinitis with/out asthma due to pollens. In particular,
ROPP was asked to provide information on how much
patients had rhinitis and/or asthma and how much
improved/worsened or remained unchanged
with/without SLIT and data collected were used to
“populate” the economic model. 
Main assessment criteria for the two different strate-
gies were: a) costs, including the direct medical costs
assessed in the NHS perspective and the direct plus
indirect costs and patient out-of-pocket expenses
assessed in the societal perspective; b) effectiveness
end-point, including: number of patients improved
and number of asthma cases avoided; c) incremental
cost per improved patient and incremental cost per
asthma case avoided. The economic incremental
cost-effectiveness ratio (ICER) represents the differen-
ce between SLIT and No-SLIT based on their differen-
ce of cost and effect. 
Direct costs included visits, diagnostic procedures,
drugs, SLIT and hospitalizations. Indirect costs inclu-
ded lost working days. From the societal perspective
also the cost of drugs not reimbursed by the NHS
(paid by the patient) were considered. The cost of
medications (based on the recommended daily dose)
and reimbursement rates were retrieved from the
Italian National Drug Price List. The cost of SLIT was
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based on the dosing schedule recommended by the
manufacturer (Stallergénes SA, Antony, France). The
number of follow-up visits per year by disease severi-
ty was retrieved from the ROPP, and the relative cost
(20.66 €) was obtained from the National Ambulatory
Tariff List. The costs of diagnostic tests, according to
international guidelines was based on the current
NHS tariffs. Finally, the yearly number of hospital
admissions, was obtained from the ROPP data analy-
sis. In order to adopt a conservative approach, we
attributed the same rate of hospitalization to both
SLIT and No-SLIT groups. Cost of hospital admissions
was based on the current NHS tariffs.
Working days losses were obtained from the ROPP
data analysis and no working day loss was attributed
to rhinitis, whatever its level of severity. According to
published Italian economic literature indirect costs
were valued on the basis of 2002 gross salary of indi-
viduals with paid occupation in Italy divided by 220
working days/year. Direct and indirect costs were dis-
counted at 3% yearly rate. 
Twenty-five questionnaires were completed and
returned. These questionnaires summarized the data
of 2230 patients (age range 16-45 year, mean age 28.2
years, 58% female). According to ROPP data analysis,
60.2% of patients had rhinitis only and 39.8% rhinitis
with asthma. Rhinitis was severe in 31.9% and mode-
rate in 68.1% of patients, whereas asthma was mild in
66.3 % and moderate in 33.7 % of patients 
Cost analysis was performed in order to define the
lowest cost strategy. A mean cost per patient treated
over a period of 6 years was calculated for each the-
rapeutic strategy and for each of the two perspectives
studied. SLIT strategy resulted in less expense in term
of both direct and indirect costs. The break-even point
of SLIT, such as the time in which the overall cost of
treatment for SLIT patients becomes lower than for
patients receiving only drugs for the societal perspec-
tive is reached at year 4, as shown in figure 1.

This study evidenced that SLIT is more effective and
less costly than No-SLIT from both the NHS and the
societal perspective and these results remain stable
over a realistic range of sensitivity analyses. However,
the main limit of this approach is that the analysis is
not prospective, but is based on a mathematical model
“populated” with retrospectively collected data. On the
other hand, the model is rigorous, retrospective data
come from a large population in real life setting, and
this approach allows to calculate the results in the best
and worst cases (sensitivity analysis).
In conclusion, this study demonstrated that SLIT is a
cost-effective strategy, a “dominant” strategy, com-
pared to symptomatic treatment. 
A third study concerned a population of ragweed-
allergic patients from Lombardia, Northern Italy (19).
The aim of this study was to provide the Regional deci-
sion makers with real world information on the use
and impact of immunotherapy in terms of efficacy on
symptoms, use and cost of drugs in ragweed-allergic
patients. This observational study evaluated three
groups of patients: treated with pre-co-seasonal SLIT,
with pre-seasonal subcutaneous immunotherapy or
with drugs alone. Patients were enrolled by a network
of specialist centers from Lombardia and were ran-
domly assigned to one of the study groups. Drug cost
was calculated by applying Italian NHS prices.
The analysis of results showed that the mean number
of drug treatment days/patient was lower for SLIT
patients in comparison with patients treated with
drugs alone. Similarly, the mean cost/patient of drug
treatment was lower with SLIT versus subcutaneous
immunotherapy and drug therapy alone. In conclu-
sion, this study evidenced that SLIT can effectively
reduce use and cost of drug treatment in adults with
rhinitis and/or asthma caused by ragweed.
Another study regarded the long-term economic eva-
luation of SLIT in adults with dust-mite allergic asth-
ma (20). The purpose of this study was to evaluate the
long-term economic burden of symptomatic asthma
treatment and SLIT in adults affected by allergic asth-
ma. Seventy adult asthmatic patients with allergy to
Dermatophagoides and asthma severity (according to
GINA guidelines) corresponding to 1,2 or 3 degree
were evaluated. Fifty of them were treated with SLIT
for 3 years and 20 were kept on their standard drug
therapy. All of them were followed up for 5 years (i.e.
2during the SLIT and 2 years after its discontinuation).
Specific weekly cards allowed to collect subjective
symptom scores and data regarding the use of medi-
cal resources along the whole study period:
consumption of medical resources was translated
into NHS costs using published prices and tariffs.
The total NHS cost per patient over the 5 year follow-
up was € 3881 for SLIT-group and €5126 for control
group. Difference in favour of SLIT was maintained

Figure 1: Break-even point for Immunotherapy (SLIT) versus
controls (No-SLIT)(17).
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for each asthma level. Therefore, this long-term
observational study demonstrated that SLIT allows to
reduce the costs of allergic asthma.
Another study considered the economics of SLIT in
patients with pollen allergy and suffering from allergic
rhinitis alone or associated with asthma compared
with standard case controls (21). This study (sublin-
gual immunotherapy in allergic patients, SIMAP) was
made by a longitudinal observational database opera-
ted by a network of Allergy centers. Patients were ran-
domly assigned to SLIT (plus drugs as needed) or to
treatment with drugs alone. The outcome measures
included use of: drugs, SLIT, visits and exams. Costs
were assessed in the perspective of the Italian NHS.
However, the relevance of this study is based on a new
paradigm: the application of technologies in real prac-
tice, measures taken for improvement and subsequent
reappraisal, in other words, the spirit of health techno-
logy assessment (HTA). According to the definition of
the National Health Service it is an internationally
recognised term that covers any method used to pro-
mote health, prevent and treat disease and improve
rehabilitation or long-term care (www.hta.ac.uk). HTA
answers questions on whether a health technology
(intervention) works, for whom does it work and at
what cost, and how does it compare with the alterna-
tives. HTA can effectively be produced from systema-
tic literature reviews, experimental studies, observa-
tional studies and economic models. Therefore, this
study aimed at producing an HTA report on SLIT. 
Globally, 102 patients were evaluated. Overall per
patient yearly cost of treatment was higher in SLIT
patients, both in the whole sample (€ 311 vs
180/patient), in the rhinitis (€ 288 vs 116) and rhinitis
associated with asthma (€ 362 vs € 230) sub-groups.
Patients with rhinitis plus asthma generated more
costs than rhinitis alone in both groups. Nevertheless,
considerable savings were obtained in the cost of
symptomatic drugs (-22% for rhinitis, -34% for rhinitis
plus asthma) in SLIT patients, as shown in Figure 2,
thus highlighting the use of symptomatic drugs as an
important indicator of effective allergy control. Even
though other studies provided evidence that SLIT can
reduce the use of drugs, this survey is the first that
demonstrates this outcome in a routine care popula-
tion, in the medical practice environment of an obser-
vational study, and yet at the first year of treatment.
More importantly this study confirmed the inhaled
corticosteroids sparing effect of SLIT thus, highligh-
ting the use of symptomatic drugs as an important
indicator of effective allergy control. Even though
other studies provided evidence that SLIT can reduce
the use of drugs, this survey is the first that demons-
trates this outcome in a routine care population, in the
medical practice environment of an observational
study, and yet at the first year of treatment.

Two very recent studies concerned the evaluation of
economic aspects of immunotherapy performed with
oral tablets for grass pollen allergen in Northern (22)
and Southern Europe (23). Aim of the first study this
study was the assessment of cost-effectiveness of
grass allergen tablet compared with use of sympto-
matic drugs in seven Northern European countries. A
societal perspective was adopted, and the analysis
had a 9-year time horizon. Main outcome measure
was Quality Adjusted Life Years (QALYs). QALYs mea-
sure patients’ health-related Quality of Life on a scale
from 0 (dead) to 1 (perfect health), and are a multi-
attribute utility scale that can generate a single nume-
ric index of health-related QoL.
Results of this study showed that grass allergen tablet
was clinically superior to symptomatic treatment,
producing statistically significant differences for all
efficacy end-points, including the number of QALYs
gained – 0.976 vs. 0.947 QALYs gained. There was a
significantly higher usage of rescue medications
(antihistaminics and corticosteroids), and more hours
missed from work (productivity losses) in the sympto-
matic group. The cost per QALY gained in the grass
allergen tablet group was similar in the 7 countries 
(€ 12930 to 18263 for an annual cost of the grass aller-
gen tablet of € 1500). The analysis showed that the
grass allergen tablet was cost-effective for all coun-
tries for an annual cost below € 2200.
This pharmacoeconomic analysis showed that this
immunotherapy is a cost-effective intervention for the
prevention of grass pollen induced rhinoconjunctivitis
in Northern European countries, for a tablet price
below € 6. For example, in Germany the price of the
tablet is € 2.95 corresponding to a yearly treatment
cost of € 358 – based on a 9-year time horizon.
The second study assessed the cost-effectiveness of
grass pollen oral tablets in patients suffering from
grass pollen induced allergic rhinitis living in four
Southern European countries (Spain, France, Italy,
and Austria) (23). Thus, a prospective pharmacoeco-
nomic analyses was carried out alongside a multina-

Figure 2: Percentage savings on the use of other resources
in patients affected by asthma alone (A) or asthma plus rhi-
noconjunctivitis (R+A) (21).
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tional, clinical trial measuring the efficacy of grass
pollen tablets. Pooled data on resource use and heal-
th outcomes were collected. A societal perspective
was adopted, and the analysis had a nine-year time
horizon. The primary outcome measure was quality
adjusted life years (QALYs). Allergen specific immu-
notherapy was superior to standard care for all effica-
cy endpoints, including QALYs gained, and resulted in
significantly less use of rescue medication and fewer
hours missed from work. Oral grass allergen tablet
was cost-effective for all countries for an annual price
in the range of euro 1500-euro1900. The result was
improved by inclusion of future costs of asthma and
exclusion of Spanish trial centres which experienced
an exceptionally low pollen season. 
Finally, recent meta-analyses were published on SLIT
efficacy in treating allergic rhinitis and asthma in chil-
dren and adults (5-7, 24). Although these meta-ana-
lyses were primarily performed to evaluate effects on
symptoms and use of medications, some pharmacoe-
conomic information may be derived from the second
parameter. As outcome data analysed was continuous
but authors used a wide variety of scoring systems
and scales for medication use, the analysis was perfor-
med by applying the method of standardized mean
differences (SMD), expressing the difference in means
between immunotherapy and placebo recipients in
units of pooled standard deviations. As a result, the
meta-analysis on rhinitis provided evidence that the
combined SMD for medication scores following SLIT
was –0.43 indicating a significant reduction in medica-
tion use (p=0.00003). Sub-group analyses were
conducted: for pollen allergies (significant), for peren-
nial allergens (not significant), for studies involving
children only (not significant), for adult/adult and chil-
dren studies (significant), for duration <6 months
(significant), duration 6-12 months (significant) and
duration >12 months (not significant). Also in children
the medication scores after SLIT showed a significant
decrease (SMD, 0.76; p = 0.03) and in the subgroup
analysis for allergens a significant reduction with pol-
lens compared with mite was found.
The meta-analysis on asthma (7) showed that in 10
studies with 488 patients there was a significant
reduction in the use of medication for asthma and rhi-
nitis. However, in 6 studies with 254 patients there
was no significant reduction in the need for medica-
tion for asthma alone. There was also a significant
heterogeneity in these two outcomes. In the meta-
analysis on children (24) there was a highly significant
reduction in medication use (SMD – 1.92 95%CI -3.19
to - 0.64; p = 0.003) following immunotherapy, and
also in the subgroup analyses of patients that recei-
ved SLIT for less than 18 months and those that recei-
ved low doses of immunotherapy, a significant effect
on symptom scores was found, allowing to conclude

that SLIT is an effective treatment of allergic asthma
in children. Still, it is necessary to conduct further stu-
dies, and such conclusion has been confirmed by the
most recent update review on this issue (25).
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