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Treating allergic rhinitis: continuous versus on-demand regime?
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Abstract. Treating allergic rhinitis: continuous versus on-demand regime? This Supportive Initiative for the Global
Management of Allergy (SIGMA) initiative gathered together four multidisciplinary and inter-university groups of
Belgian experts in the treatment of allergic rhinitis to review the literature and come to a consensus opinion on the
global management of allergy. Their conclusions were as follows. Group 1 concluded that in children suffering from
allergic rhinitis, there is sufficient expert opinion in favour of continuous treatment with both H1-antihistamines and
 corticosteroids for controlling symptoms during periods of allergen exposure, but not to support continuous treatment
during periods when symptoms are negligible in an attempt to prevent the development of new allergic diseases. Group 2
came to similar conclusions in adults. Group 3 considered adults with concomitant asthma and stressed the crucial
 necessity to screen each asthmatic for allergic rhinitis and institute appropriate therapy for both conditions. Even though
efficacious treatment algorithms are available for both rhinitis and asthma, an integrated management of these frequent-
ly concomitant diseases is not always prescribed even though there is a proven clinical advantage of adequate treatment
of the nose of asthmatics. Group 4 concluded that for both H1-antihistamines and nasal corticosteroids, safety data
 indicate that continuous treatment may be given without fears of adverse consequences. With regard to the cost
 implications of continuous therapy versus on-demand therapy, there are indications that effective treatment of allergic
rhinitis by continuous treatment reduces overall drug costs, particularly that of escape medication and indirect costs in
the form of days absent from work and school.
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Introduction

Allergic rhinitis, an IgE-mediated
inflammation of the nasal pas-
sages, is usually associated with
watery nasal discharge and itching
of the nose and eyes. It affects
about 20 percent of the European
population, reaching 29% of the
overall Belgian population.i

The symptoms occur when the
nose and eyes are exposed to dust,
animal dander, or certain seasonal

pollens in people that are
 sensitized to these substances.
Two-thirds of all patients have
symptoms of allergic rhinitis
before the age of 30, but onset can
occur at any age. In all cases,
because of the reduced quality of
life and sleep quality, patients
with allergic rhinitis are frequent-
ly restricted in their daily activi-
ties, resulting in excessive time
away from school or work. Even
though there is strong genetic pre-
disposition to allergic rhinitis, the
precise principles leading to sensi-
tization and the role played by
environment remain unclear. 

Considering the important
impact of allergic rhinitis on
 quality of life, on the course of co-
morbidities like asthma, on sleep
on school and professional
 performances and on Health
 budget, several guidelines have
been proposed for optimizing both
the diagnosis and therapeutic
approaches. Initially published in
2001, the Allergic Rhinitis and its
Impact on Asthma (ARIA) work-
ing group recently proposed an
updated document.ii

In a survey conducted among
Belgian Otorhinolaryngologists, it
appeared that, even if the dissemi-
nation of ARIA guidelines was
impressive, their effective imple-
mentation in daily practice was
limited.iii The absence of precise
recommendations about the
moment of initiation, the duration
of treatment, the type of monitor-
ing are the criteria for assessing
the therapy efficacy in allergic
patients were some of the major
difficulties identified by the prac-
titioner. 

This limited clinical translation
can be explained when considering
the absence of specific and scien -
tifically validated data on these
topics, the extreme variability in
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experts’ views and the difficult
integration of multiple parameters
including symptom relieve,
improvement of quality of life,
safety or pharmaco-economic
considerations.

THE SIGMA INITIATIVE
SIGMA, acronym for

Supportive Initiatives for the
Global Management of Allergy, is
a project initiated by the UCB
Institute of Allergy.

Objectives

It aims to locally support the
guideline implementation through
a multidisciplinary and inter -
university analysis of clinical
questions of daily importance,
through the dissemination to
Health Care Professionals of an
updated, scientifically validated
and locally applicable answer and
through the development of novel
multidisciplinary research or
 communication strategies about
the global management of allergy. 

Principles

For a better identification of the
local needs and expectations, the
SIGMA initiative gathers local
experts and makes them working
in the most effective way for
reviewing literature and for
 finding a consensus on the topics
dealing with the global manage-
ment of allergy. 

The recruitment of expertise is
based on two fundamentals: 

– multidisciplinarity and
interuniversity: considering the
multiple research topics, sever-
al medical specialties from dif-
ferent Belgian medical schools
are invited to collaborate in the
different SIGMA working
groups

The collection of evidence is
based on two fundamentals: 

– non-commercial action: no
 reference to any specific drug
or commercial denomination is
allowed

– excellence: the methodology for
collection of evidence is charac-
terized and scientific  evidence is
scored using international scale
of degree of  evidence and level
of recommendation. Experts’
opinion is collected during
meeting sessions.

Finally, the final reporting is based
on the following fundamentals: 

– consensus: the consensus is
reached on basis of collected
evidence and experts’ analysis
of the evidence and gaps.

– statements: the different work-
ing groups are summarizing
their findings under form of
statements amended by their
respective level of evidence and
degree of recommendation
(Table 1).

The targeted populations were
 primary and secondary care spe-
cialists. The deliverables proposed
for this first Belgian SIGMA ini-
tiative were review publications
and educational material for the
target populations.

Clinical and research questions
of the first Belgian initiative 

The research question of this first
Belgian initiative was the follow-
ing: “Does a treatment for allergic
rhinitis be “continuous” (during
the total period of allergen expo-
sure) or “on-demand” (during
symptoms only)? 

Even if of evident importance
for daily practice, this item was
only few investigated in scientific
literature, and consequently,

remains matter of active debate.
Furthermore, in order to
 completely address the research
question, the SIGMA Working
Group proposed a stratified
 argumentation covering different
levels of analysis: public health
and  pharmaco-economics, biolo-
gy, pharmacology and clinics. 

This question was translated
into the following four searchable
questions:

1. In children suffering from aller-
gic rhinitis, does a continuous
treatment regime, in compari-
son to an on-demand treatment,
give better symptomatic or
functional control of concomi-
tant allergic disorders and/or a
prevention of the development
of new allergic disorders?

2. In relation with allergic rhinitis,
does continuous treatment, in
comparison with on-demand
regime, have a biological effect
positively influencing the
occurrence and/or evolution of
nasal allergic symptoms?

3. In adults with concomitant
asthma, does a continuous
treatment of allergic rhinitis, in
comparison with on-demand
therapy, have a beneficial effect
on lung symptoms and func-
tion? 

4. When considering allergic
rhinitis in Belgian population,
what is the proven pharmaco-
logical effect and pharmaco-
economic consequences of
 continuous treatment in compar-
ison with on-demand regime?

The distribution of the Belgian
experts inside the four working
groups took into account the
specificities of the research ques-
tions and the target groups but
respecting the SIGMA principles
of interdisciplinarity and interuni-
versity.
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QUESTION 1. In children suffer-
ing from allergic rhinitis, does a
continuous treatment regime, in
comparison to an on-demand
treatment, give better sympto-
matic or functional control of con-
comitant allergic disorders and/or
a prevention of the development
of new allergic disorders?

Major findings 

The allergic march: definition and
concept

The “allergic march” refers to the
natural history of atopic diseases
and is characterized by a typical
sequence of sensitization and
manifestation of symptoms which
appear during a certain age period,
persist over years or decades, and
often show a tendency for sponta-
neous remission with age. This
concept was initially proposed by
Professor Ulrich Wahniv in attempt
to explain the increasing preva-
lence in atopic diseases, particu-
larly in industrialized societies, in
children evidenced in cross-
 sectional studies, such as the
International Study of Asthma and
Allergies in Children (ISAAC),v,vi

and longitudinal follow-up studies
including cohorts from birth, such
as the Tucson Study on Asthma

(USA)vii or the Multicenter
Allergy Study in Germanyviii

which were designed to clarify the
natural history of the disease, to
describe associations between
phenotypes and genetic, environ-
mental, or lifestyle factors and to
generate hypotheses for causal
relationships. However, it must be
stressed at this stage that the aller-
gic march in individual children
does not follow a fixed sequence
of clinical symptoms from food
allergy and atopic dermatitis to
allergic rhinitis and asthma but is a
generalized concept that an aller-
gic infant will subsequently devel-
op one or more allergic diseases. 

However, strategies of preven-
tion must be clearly defined in an
attempt to prevent the progression
of natural history of the disease. In
this way, according to the medical
literature, but considering the lack
of evidence based recommenda-
tions, experts tried to produce
algorithms giving clear lines of
diagnosis and therapy to health
professionals. 

The facts: rhinitis in children

A birth cohort study from the Isle
of Wight’ shows that chronic sen-
sitization (positive skin prick test
at age 4 as well as at age 10 years)

is the most common childhood
pattern of atopy and is associated
with early, persisting allergic dis-
ease. Already at the age 4, aeroal-
lergens predominate over food.ix,x

Even so, most episodes of rhinitis
in childhood are not truly allergic
but are related to upper respiratory
tract viral infection. In young chil-
dren, rhinovirus is by far the most
frequently found causal virus, fol-
lowed by respiratory syncytial
virus (RSV) and corona virus
(REF). Although allergic rhinitis
can begin very early in life, it is
more frequent in late childhood,
adolescence and adulthood. 

In children, allergic rhinitis can
profoundly affect well-being and
quality of life. Children with aller-
gic rhinitis can experience school
problems, including absences and
poor performance, caused by dis-
traction, fatigue or irritability.
There are several reasons respon-
sible for this including disrupted
sleep patterns and sleep loss lead-
ing to daytime fatigue, poor con-
centration and reduced attention
and uncontrolled rhinitis symp-
toms during the day which can be
bothersome and a source of inter-
ruption of school activities caus-
ing irritability, poor concentration,
attention and memory, all of
which reflect negatively on  learn-
ing ability and work.xi-16 Also,
another aspect which should not
be neglected is that older first gen-
eration antihistaminic drugs can
have CNS side effects which add
to the negative effects of the dis-
ease augmenting them. Old gener-
ation antihistamines cause somno-
lence which during the day will
enhance the tiredness and somno-
lence caused by the disease itself
and will contribute to the disrup-
tive sleep pattern during the night
leading to negative effects on the
ability of children to learn.12
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Table 1

Level of evidence

Evidence from Category

Meta-analysis of randomized controlled trials 1
or systematic review

> 1 randomized controlled trial 2

> 1 controlled study without randomization 3
or > 1 other type of quasi-experimental study

Non-experimental descriptive studies: 4
Comparative studies, correlation studies, case-control studies

Expert committee reports or opinions or clinical experience of 5
respected authorities or both
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In children, the diagnosis and
treatment of the early manifesta-
tions of atopy is important, not
only to improve health of the child
but also to reduce the medical and
psychological consequences of
allergy. When proposing therapeu-
tic strategies, it is relevant to clas-
sify allergic rhinitis as “persistent”
or “intermittent” as recommended
by the ARIA Guidelines17 which
defines persistent allergic rhinitis
as lasting for more than 4 days per
week and more than 4 weeks per
year and intermittent allergic
rhinitis as lasting for less than
4 days per week or less than
4 weeks per year. The guidelines
also define moderate to severe
allergic rhinitis as that which
affects sleep and activities of daily
living. The severity of the disease
should be always considered in
the final decision on initiating,
maintaining or finishing the thera-
py. In general, skin prick tests are
a fast, inexpensive and safe way to
identify the presence of allergen
specific IgE. They can be per-
formed at any age and have a good
sensitivity. Aeroallergens should
be screened in patients with asth-
ma and allergic rhinitis (house
dust mite, pollens, animals and
moulds), but in some children
other allergens, like food allergens
(eggs, cow’s milk, fish, peanuts
and nuts), should also be consid-
ered. The management of severe
cases requires a coordinated
approach by a multidisciplinary
team ideally composed of a paedi-
atrician, a pulmonologist, an ENT
specialist, a dermatologist and an
ophthalmologist.

Can the development of allergy in
children be prevented?

Many approaches to preventing
the development of allergy in chil-

dren have been suggested but, to
date, none have been successful. 

While dietary intervention,
exclusive breast feeding up to
6 months of age (or hydrolyzed
formulas when breast feeding is
not possible) and late solid food
introduction (after 4-6 months) is
generally recommended,18 there is
little evidence that it prevents
allergic sensitization.19

It is thought that interaction
between several environmental
and genetic factors either potenti-
ate or reduce the risk for develop-
ing an atopic disease.
Consequently, measures that are
regularly proposed for environ-
mental control include avoidance
of tobacco smoke, reduction of
house dust mite and mould expo-
sure. Certainly, parental smoking
should be discouraged as there
appears to be a significantly high-
er prevalence of allergic rhinitis in
children with smoking parents.20

However, preventing sensitization
seems to be impossible at the pres-
ent time. No evidence has been
found for prevention of allergic
rhinitis by reduced exposure to
indoor allergens. No effect of mite
allergen impermeable mattress
covers on sensitization and atopy
at age 4 year was found (PIAMA
study).21 Results of studies on
house dust mites avoidance for
secondary prevention suggest that
house dust mites measures may be
of some benefit in reducing rhini-
tis symptoms, but trials to date are
small and of poor methodological
quality22 making it difficult to offer
definitive recommendations on
house dust mite avoidance.
Exposure to endotoxin should
have a protective effect on asthma
and allergic rhinitis, but this effect
depends on individual genetic sus-
ceptibility, disease stadium and
age.23 No meta-analysis could be

found about early life exposure to
antibiotics.

Early control of atopic eczema
in its course may be advantageous,
both by improving long-term
 disease management and prevent-
ing development of other atopic
diseases. Therapeutic strategies
used in atopic eczema such as
emollients for restoring epidermal
barrier dysfunction due to
 mutations in the filaggrin gene,24,25

anti-inflammatory treatments,
such as topical corticosteroids or
topical immunomodulators, and
antimicrobial treatment against
Staphylococcus aureus are
 suggested to interfere with the
development of the disease.26

Finally, education programs for
patients and their families remain
an important tool in the manage-
ment of allergic rhinitis17,27 but to
date there are no data available on
the real impact of this approach on
secondary prevention.

Answer to the research ques-
tion, consensus view and identi-
fied unmet needs

Algorithms for diagnosis and
treatment

The expert panel concluded that,
although there is no definitive
 evidence to support the hypothesis
that continuous treatment will pre-
vent the progress of the ‘allergic
march’, they felt it necessary to
assist primary care physicians and
families of allergic children by
producing clear statements and
“take home” messages that can be
used for treatment routines even,
as is sometimes the case,
 evidence-based guidelines don’t
exist. The algorithm must define
functional decision process for
diagnosis and treatment of allergic
rhinitis in children. 
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Patients at risk (age, familial
history, atopic dermatitis…) must
be clearly screened, criteria of
diagnosis (target organ, sensitiza-
tion …) well established; preven-
tion, treatment and possible
 complications shortly described.

Three situations are considered
according to the atopic risk for the
child: pregnant women with
atopic risk in family, children with
atopic risks but without symptoms
and children with symptoms.

Pregnant women with atopic risk
in family

Physicians should collect familial
antecedents, environmental and
indoor conditions; they should
provide information to the future
parents about allergic diseases in
general, possible symptoms
occurring in allergic diseases and
the most frequent allergens.
Finally they should encourage
smoking avoidance and breast-
feeding. 

Some uncertainties about pre-
cise pathophysiological-mecha-
nisms of allergic disorders could
potentially lead to misunderstand-
ing or wrong attitudes. It should
be explained clearly to patients
that if a child has an allergic pre-
disposition then it is unlikely that
allergic sensitization can be avoid-
ed. However, it should be stressed
that is a wealth of data showing
that continuous monitoring and
adequate management can reduce
the disease severity even if they
are not able to avoid the eventual
development of allergic diseases. 

Children with atopic risks but
without symptoms

Physicians should collect comple-
mentary data and provide infor-
mation as above but also provide
additional information about

symptoms to be detected by par-
ents and definition of severity and
persistence of symptoms.

Because of the close link
between inflammation and symp-
toms, parents of an at-risk child
should be advised that more
severe exacerbations and/or more
frequent (more than
3 episodes/year) and/or more per-
sisting than others (more than
7 days), or not reacting to conven-
tional treatment (e.g. antimicro-
bial) should be examined by the
general practitioner.  

Physicians should also advise
parents to consult their general
practitioner again in case of more
severe, more frequent (more than
3 episodes), more persisting
symptoms and/or no response to
conventional treatment. 

Child with symptoms

Physicians should collect comple-
mentary data and provide infor-
mation as in the two situations
above. They should take a history
and perform clinical examination.
Clinical signs, like the allergic
salute and Dennis-Morgan sign,
should be searched for systemati-
cally. This can lead to the suspi-
cion of allergic disease, of a sus-
pected allergen and, if confirmed,
to the determination of the severi-
ty of the disease (categorization
into severe and less-severe cases).

Experts consider that the actual
reproducibility of skin prick tests
is poor because of the extremely
difficult interpretation of skin
reactions. This is particularly valid
for children. Furthermore, the pre-
dictive positive or negative values
of allergy tests are low. A positive
allergy test just detects atopy but
is never a final proof of the pres-
ence of an allergic disease if a
clear correlation with symptoms is

not found. Also, a negative test
cannot in anyway definitively
exclude an atopy. After delibera-
tion, based on the doubtful bene-
fit/misleading information ratio, it
was agreed by the panel that aller-
gy tests should not be performed
in a primary care setting but only
after referral to a specialist allergy
clinic. 

In less-severe cases, the patient
(if older than 1 year) should be
treated with a second generation
antihistamine. Because of the
excellent safety profile, their spe-
cific action on histamine-mediated
processes, and their high response
level, second-generation antihista-
mines should be tested for two
weeks. After clinical re-evaluation
by the general practitioner, suc-
cess or partial improvement
should be considered as definitive
argument for allergic rhinitis:
allergic rhinitis should be consid-
ered as diagnosis. 

The therapeutic process can be
then initiated. 

• In the case of a good response
to antihistamine treatment,
treatment should be prolonged
during the whole period of
allergen exposure. Additional
information on allergen should
be given when relevant.
Furthermore, nasal lavage
should be advocated if neces-
sary. 

• In the case of a partial response
to the antihistamine treatment,
nasal glucocorticosteroids
could be added and a re-evalua-
tion planned two weeks later. In
the case of successful control of
symptoms with these drugs, the
treatment scheme should be
prolonged during the whole
period of exposure with addi-
tional nasal lavage if necessary.
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• Patients resistant to therapy
with antihistamines or insuffi-
ciently controlled by the combi-
nation antihistamines and nasal
glucocorticosteroids should be
referred to a specialist for fur-
ther and specific investigations.

Other therapeutic considerations 

In the case of pollen allergy,
where pollen avoidance is almost
impossible, a second generation
antihistamine is the first line of
treatment. For other suspected
allergens (food, house dust mites,
pets…), avoidance should be the
first line, followed by an antihista-
mine. 

In all cases, the duration of the
treatment, especially in children,
must be regularly questioned.
However, it should be pointed out
that during periods of allergen
exposure the development of aller-
gic inflammation exacerbates
symptoms and, as a consequence,
regular daily therapy should be
recommended to reduce the
inflammation.28-31

When the child with allergic
rhinitis presents with other associ-
ated symptoms, it must be referred
to the appropriate specialist
 (paediatric pulmonologist when
asthma is suspected on the basis of
specific symptoms and signs as
wheezing, dyspnoea, chest tight-
ness, cough night, cough induced
by or after exercise, after
 exposure); paediatric gastro -
enterologist for suspicion of
 gastro-oesophageal reflux, an
ENT specialist in the case of all
ENT associated diseases and a
dermatologist for atopic dermati-
tis or urticaria.

In all cases, the general practi-
tioner should be at the heart of the
monitoring team to enable integra-
tion of the management/treatment

strategy. A detailed letter summa-
rizing the disease information
(type and severity), the therapeutic
procedure and the parameters to
be monitored should be sent to all
physicians in charge of the child
with allergic rhinitis. 

Conclusions

Considering the final answer to
the research question, the panel
agreed that there is sufficient
expert opinion in favour of contin-
uous treatment for controlling
symptoms of allergic rhinitis in
children during periods of allergen
exposure, especially pollens. In
contrast, there is not enough evi-
dence to support continuous treat-
ment during periods of low or no
allergen exposure when symptoms
are negligible for preventing
development of new allergic
 diseases in children with allergic
rhinitis. 

QUESTION 2. In relation with
allergic rhinitis, does continuous
treatment, in comparison with on-
demand regime, have a biological
effect positively influencing the
occurrence and/or evolution of
nasal allergic symptoms?

After a short description of the
biological dimension of the aller-
gic inflammation, the experts tried
to identify clinical facts in line
with nasal inflammatory back-
ground and to estimate if the actu-
al therapeutic options proposed in
allergic rhinitis could positively
influence its course.

What is what we are calling an
allergic inflammation?

Allergic inflammation is an
important pathophysiological fea-

ture of several medical conditions
including allergic rhinitis, allergic
asthma, atopic dermatitis and
 several ocular allergic diseases. In
sensitized patients, allergic reac-
tions may generally be divided
into two components; the early
phase reaction, and the late phase
reaction. While the contribution to
the development of symptoms
from each of the phases varies
greatly between diseases, both are
usually present.

Tissular and cellular responses
during allergic inflammation

The effector phase, that underlies
the clinical manifestations of
rhinitis (and/or asthma) upon
allergen exposure, has been exten-
sively explored during the last
decades. It is mediated through
the activation of mast cells,
basophils and eosinophils that
drive the early- and late-phase
responses, respectively. Thus,
release of pre-formed mast cell
mediators including histamine
upon antigen-driven IgE cross-
linking was seen as the major
event accounting for early airway
response to allergen exposure,
while cysteinyl-leucotrienes and
Th2-type cytokines (including the
eosinophilic cytokine IL-5)
released by T cells and effector
cells (basophils, eosinophils) were
mostly involved in delayed airway
responses, both in the nose and
bronchi. The role of mast cells and
eosinophils in allergic rhinitis has
already been extensively
reviewed.32-34 Notably, the expres-
sion of several eosinophilic
inflammatory mediators are
strongly correlated with symp-
toms. For example, IL-5, the clas-
sical chemokine for eosinophils,
was suggested as a key mecha-
nism linked to symptomatic
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episodes of seasonal allergic rhini-
tis in sensitized individuals35

(Figure 1). The implication of
transcription factors like NFkB,
involved in cellular reaction to
various types of stimuli, is also
actively participating to the sus-
tain processes of the inflammatory
reaction.

Monitoring of allergic inflam-
mation

A quantification of several of
these inflammatory parameters in
nasal fluid has been proposed for
monitoring the allergic inflamma-
tion. For example, eosinophils and
their cell products such as
eosinophil cationic protein (ECP),
eosinophil-derived neurotoxin
(EDN) or major basic protein
(MBP) as well as intercellular
adhesion molecule (ICAM)-1
 positive cells or soluble ICAM-1
molecules can be measured and
quantified in nasal secretions.

Other markers histamine like
PGD2, CysLTs, kinins, and
tryptase represent possible candi-
dates for monitoring the back-
ground inflammation in a group of
patients or individuals but, con-
trarily with eosinophilic media-
tors, their correlation with the
symptom occurrence, severity and
relieve remains difficult to estab-
lish. 

By analogy with lower airway
inflammation, other approaches
for monitoring persistent inflam-
mation in nasal mucosa could the-
oretically offer complementary
views. The inflammation in the
lower airways can be assessed
invasively and non-invasively.
Invasive methods consist of
bronchial and trans-bronchial
biopsies, while among less inva-
sive methods, broncho-alveolar
lavage (BAL) and induced sputum
must be mentioned. BAL implies
bronchoscopy and induced spu-
tum can be obtained by inhalation

of hypertonic saline which is often
not well tolerated, especially by
patients with pre-existing airway
diseases. Based on the important
breakthrough in our knowledge of
lower airway inflammation thanks
the measurement of NO in the
exhaled air (eNO) and the analysis
of exhaled breath condensate
(EBC), these two other non-
 invasive could stimulate novel
approaches of the nasal inflamma-
tion. Even if, in children with
allergic rhinitis, nasal exhaled NO
correlated with the nasal IL-5 val-
ues and with the disease duration,36

the calibration and standardisation
techniques need to be optimized.
Finally, normative data and ranges
in concentration should be system-
atically screened in different upper
airways conditions. Biopsy data
are still seen as a kind of gold stan-
dard and some of the other meth-
ods have been compared with the
biopsy data37,38 (Figure 2).

In summary, there are no wide-
ly accepted criteria for diagnosing
persistent inflammation in rhinitis
and both evaluation of the number
of inflammatory cells (granulo-
cytes, neutrophils and
eosinophils) and determination of
inflammatory mediators remain
only research tools.

Persistent allergic inflammation
and minimal persistent inflam-
mation

Benefiting of these knowledge of
the biological processes support-
ing the allergic inflammation,
some authors have introduced the
concept of “(minimal) persistent
inflammation” in allergic rhinitis.
This refers to the evidence of
mucosal inflammation despite the
absence of clinical symptoms of
the disease at the time inflamma-
tion is assessed. Besides an
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Figure 1
Basic principles of effector phase during allergic inflammation
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increased expression of intercellu-
lar adhesion molecules in con-
junctival and nasal epithelial cells,
the original description of the phe-
nomenon was also based on the
mild infiltration of eosinophils
and neutrophils observed in rhini-
tis patients allergic to house dust
mite during an asymptomatic peri-
od.39 This concept, if confirmed,
could potentially relate to the vari-
ability of the disease manifesta-
tions and to mechanisms of per-
sistence and chronicity of inflam-
matory responses, which must be
accurately considered when
addressing the continuous use of
anti-allergic drugs.

Do we have scientific data sup-
porting this view?

Based on some recent epidemio-
logic data, it seems that, when
compared to non-infectious and
non-allergic rhinitis (NINA),
allergic rhinitis (AR) is associated
with a more active inflammatory
background.40,41 Interestingly,
there were significantly more per-

sistent symptoms in the AR group
(40.8%) than in NINA (23.5%)
(p < 0.001), according to the ARIA
classification. More moderate/
severe symptom intensity were
reported in AR (75.4%) than in
NINA (53.1%) (p < 0.001).
Finally, allergic rhinitis patients
suffered from a greater number of
symptoms than NINA patients
(p < 0.001), and asthma, skin and
food allergy, as co-morbidities
were all found to be significantly
more prevalent in the AR vs. the
NINA group (p < 0.05 for all).42

These findings could indirectly
suggest that the background
mechanisms underlying allergic
rhinitis seem to be more severe
than those found in other chronic
nasal inflammatory reactions. 
Furthermore, studies on cell infil-
tration in nasal mucosa during
pollen season have shown a dra-
matic increase of various inflam-
matory cells like eosinophils and
mast cells. Interestingly, this
increase is correlated to the sever-
ity of symptoms43-45 and nasal non-
specific hyperreactivity.46-51 In

patients allergic to pollens, an
increase in Cys-LTs,52 ECP,53

 histamine, Th2 cytokines,54-59

eotaxin60 and edema61 was found
during pollen season when com-
pared to pre-season levels
(Figure 2). Tissue histamine levels
were also found correlated with
the increased symptoms during
the pollen season.62

However, there are conflicting
findings and no clear consensus
opinion regarding the mechanisms
of persistency of inflammatory
and remodelling (neurogenic reac-
tion and vascular change in the
structure of the nose) responses in
the upper airway in allergic rhini-
tis. Several mechanisms of inflam-
mation and remodelling processes
are engaged in allergic rhinitis,
regardless of the presence of
 clinical symptoms.

Can pharmacotherapy influ-
ence the background allergic
inflammation?

When quantifying parameters
 susceptible to reflect the back-
ground inflammation, it has been
established that both local and oral
antihistamines could reduce
eosinophilic inflammation and
expression of adhesion molecules
(eg ICAM-1)63-65 even in allergic
patients with minimal persistent
inflammation.66 Furthermore,
Ciprandi et al.67,68 reported that
continuous treatment with antihis-
tamines during the pollen season
was able to non-significantly
reduce the inflammatory parame-
ters (eosinophils, neutrophils and
ICAM-1), whereas short treatment
not.

Topical glucocorticosteroids
produce their antiinflammatory
effects on inflammatory cells by
transactivating antiinflammatory
cytokines and by transrepressing
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Figure 2
Severe nasal inflammation with: epithelial shedding,
 congestion of blood vessels, lymphoid follicle, massive
 oedema, and important recruitment of eosinophils and mast
cells (HE  staining, �40).
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proinflammatory ones. However,
the extent to which cells and
cytokines are reduced differs.69,70

For example, antigen-presenting
cells are highly sensitive to treat-
ment with intranasal glucocorti-
costeroids71 such as eosniophils
and eosinophil products.72-75

Finally, they were shown to
reduce the levels of mRNA and
protein for IL-3, IL-4, IL-5, IL-13
and their receptors76 and they may
reduce the release of preformed or
newly generated mediators such
as histamine.77

In children, leucotriene antago-
nists were shown to reduce
eosinophil count,78 decrease IL-4
and IL-13 and increase IFN-g.79 A
combination of antihistamines and
antagonists of cysteinyl
leukotriene receptor has additional
anti-inflammatory effects through
a reduction in nasal inflammatory
infiltrate, IL-5 and IL-8 levels.80

Is there any clinical evidence
confirming the positive influ-
ence of pharmacotherapy on
this allergic inflammation? 

Finally, the effects of long-term
use of medication on biological
parameters could offer another
important source of information.
For example, children with pollen
rhino-conjunctivitis continuously
treated with antihistamines pre-
sented significantly lower symp-
tom scores, drug consumption81

and lower incidence of polysensi-
tization82 in comparison to the
placebo group. Short treatment
with antihistamines was equally
active in reducing symptoms only,
when compared with continuous
treatment. But only a continuous
therapy was able to reduce non-
significantly the biological param-
eters of inflammation.67-68

In a meta-analysis of random-
ized controlled studies reporting
the symptomatic relieve of
intranasal corticosteroids in com-
parison with antihistamines,
intranasal corticosteroids proved
to be clinically superior.83 The
treatment appears to be more
effective when given continuous-
ly, when compared to a “as
required” regimen.84 Their maxi-
mal efficacy develops over days
and weeks.85-87 Furthermore, con-
sidering that symptoms of allergic
rhinitis are consequent to the min-
imal persistent inflammation,
priming effects and hyperreactivi-
ty, it may be preferable to start
with a local steroid treatment
before the onset of symptoms.88-90

for reducing the recruitment of
inflammatory cells.69 Other
authors have demonstrated that
continuous treatment of rhinitis
with intranasal corticosteroids
could slightly but non significant-
ly improve asthma control.91

When Specific Immunotherapy
(SIT) was compared with continu-
ous oral antihistamine treatment
versus on-demand oral antihista-
mine treatment, both SIT and con-
tinuous oral antihistamine proved
superior to on demand treatment
in reducing inflammatory mark-
ers, associated with a marked
reduction in symptoms.92 Finally,
in patients with pollen or house
dust mite allergy, it was shown
that 3 years of Specific
Immunotherapy was economically
advantageous when compared to
continuous symptomatic treat-
ment.93

Conclusion

Based on an exclusive biological
approach, there is not enough
 evidence supporting a continuous
treatment of allergic rhinitis. The

available results highlight the
 limited knowledge of the fine
processes underlying the allergic
inflammation. But, even if the evi-
dence for supporting a continuous
treatment in allergic rhinitis is
limited, there are encouraging
data suggesting that existing med-
ication could, at least partially,
influence the background inflam-
mation, reduce significantly the
allergic symptoms and, when
taken before the onset of symp-
toms, could in some way prevent
their appearance. 

QUESTION 3. In adults with con-
comitant asthma, does a continu-
ous treatment of allergic rhinitis,
in comparison with on-demand
therapy, have a beneficial effect on
lung symptoms and function? 

Since several decades, the rela-
tionship between rhinitis and asth-
ma has been the scope of numer-
ous epidemiological surveys,
basic research studies, and clinical
trials. Before trying to answer the
research question, some important
preliminary issues should be
addressed. The panel reviewed the
major epidemiological, patho-
physiological and clinical data
supporting the concept of integrat-
ed upper and lower airways
(Figure 3).

The following observations
summarized the extensive litera-
ture review.

Observation 1: In adults there is
epidemiological evidence under-
lying a close relationship
between rhinitis and asthma.
This is not true for children.

According to the European
Respiratory Health Survey based
on a validated questionnaire, the
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prevalence of asthma is estimated
to reach 3-5% in Belgium.94 There
is a strong association between
allergic rhinitis and asthma in
adults at the epidemiological
level.95 Among people with asthma
in Europe or United States, the
point prevalence of allergic rhini-
tis ranged from 24 to 94% and
from 50 to 100% respectively.96 In
the European Community
Respiratory Health Survey, it was
found that 74-80% of patients
with asthma reported also rhinitis
symptoms.97 For instance it has
been shown that 99.9% of patients
with pollen-induced asthma have
also allergic rhinitis meaning that
there is virtually no patient with
pollen-induced asthma who don’t
have rhinitis at the same time.
Conversely asthma is reported in
roughly 25% of patients with
pollen allergic rhinitis and in 50%
of rhinitis patients sensitized to
house dust mites.98 In the
European Community Respiratory
Health Survey, Leynaert et al.99

observed that adult patients with
perennial allergic rhinitis are
8 times more likely to develop
asthma. Although the association
between AR and asthma is strong-
ly documented in adults, the body
of evidence to support this rela-
tionship is much less in children
(expert view-paediatrician).

Observation 2: Allergic rhinitis
is a risk factor for asthma but
different types of rhinitis, and
not exclusively allergic rhinitis,
are associated with asthma

This assumption is supported by
the temporal relationship between
AR and asthma. Prospective lon-
gitudinal studies have clearly
shown that allergic rhinitis actual-
ly precedes the emergence of asth-
ma and both the duration and the

severity of rhinitis are critical in
favouring the emergence of asth-
ma.100 Interestingly however, the
association between rhinitis and
asthma holds true even in the
absence of atopy.99

Based on this epidemiological
evidence in adults, asthmatics
should be asked about the pres-
ence of persistent or recurrent
upper airway symptoms. Although
the epidemiological evidence is
less apparent, patients with aller-
gic rhinitis should be systemati-
cally asked for the presence of the
lower airway symptoms.

Observation 3: The clinical
sequence of allergic respiratory
disease is variable in relation to
age

If the sequence of allergic respira-
tory diseases is well documented
in adults, the literature is much
poorer in children. Based on their
clinical experience, paediatricians
believe that it is uncommon that
rhinitis precedes asthma in chil-
dren, although rhinitis is a com-
mon finding in young children.

Observation 4: A clinical and
pathophysiological link between
rhinitis and asthma is supported
by scientific evidence

Considering the clinical and patho-
physiological link between rhinitis
and asthma, the multiple similari-
ties between rhinitis and asthma
reinforce the need to ask for upper
and lower respiratory symptoms.

Due to its strategic position at
the entry of the airway, the nose
plays a crucial role in airway
homeostasis. By warming up,
humidifying and filtering the
incoming air, the nose is essential
in the protection and homeostasis
of lower airways. Nose and

bronchi seem also to communi-
cate via more indirect mechanisms
such as neural and systemic path-
ways. The occurrence of a slight
bronchoconstriction following
cold air challenge to the nose sug-
gests that neural reflexes connect
nose and lung.101 The precise ori-
gin of the nasobronchial reflex has
not been studied in detail so far.
Recently, the systemic nature of
the interaction between nose and
bronchi and its potential relevance
in several inflammatory airway
diseases has been proposed.102 In
addition, genetic factors may also
play a role in the manifestation of
nasal and/or bronchial disease.103

It is likely that nasal inflamma-
tion may worsen bronchial asth-
ma. The number of eosinophils in
nasal smears correlates well with
abnormalities of pulmonary func-
tion tests and the level of non-
 specific bronchial hyperrespon-
siveness as measured by meta-
choline bronchial challenge test.104

Rhinitis can act as a trigger for
asthma exacerbations. On the
other hand, it was shown that infil-
tration by eosinophils of the nasal
mucosa is observed in atopic asth-
matics, regardless of the presence
of clinical rhinitis.105 In a mouse
model, there is simultaneous
development of upper and lower
airway inflammation after inhala-
tion of the allergen.106 Local chal-
lenge in lower airways induces
upper airways inflammation and
vice versa. Mechanisms of this bi-
directional nasobronchial
crosstalk remain unexplained.
Besides systemic pathways, other
mechanisms may play a role in the
induction of inflammatory
changes at a distance, such as neu-
ral reflexes, post-nasal drip with
aspiration of allergens, inflamma-
tory cells or mediators, or nasal
obstruction resulting in decreased

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51



12 M. K. Church and J.-B. Watelet, On behalf of the Belgian SIGMA Group

air conditioning and other physio-
logic functions of the nose.107

Finally, in sensitized patients,
allergen exposure can trigger the
same inflammation in upper and
lower airways. Eosinophilic
inflammation has been found in
the lower airways of allergic rhini-
tis patients without asthma108,109

and in the upper airways of
 asthmatic patients without nasal
complaints.110

Observation 5: Besides the stan-
dard criteria necessary for the
diagnosis of rhinitis and asthma,
their impact on quality of life
should always be considered

Asthma diagnosis is based on the
conjunction of symptoms and
assessment of transient variations
of airways calibre, while diagno-
sis of allergic rhinitis is mainly
based on nasal symptoms associ-
ated with positive allergy tests. In
the latest GINA guidelines 2006
(Global Initiative for Asthma.
National Heart and Lung
Institute, National Institutes of
Health USA, and the world health
Organization. Updated november
2006. Available at:
http://www.ginasthma.org), asth-
ma is classified according to the
level of control. In the ARIA
guidelines 2001 and update
2008,111,112 allergic rhinitis is clas-
sified according to the duration of
symptoms and their impact on
patient’s daily life. Intermittent
and persistent allergic rhinitis as
well as asthma are associated with
a significant impairment on health
related quality of life.113,114

Coexistence of both diseases
makes Quality of Life even worse
and makes asthma control more
difficult. 

In summary, considering these
numerous and validated findings,

the panelists stressed the close
link between rhinitis and asthma
and insisted on the absolute neces-
sity to check systematically the
concomitance of a chronic inflam-
mation at both upper and lower
airways.
For answering the research ques-
tion, the experts proposed an
overview on the actual therapeutic
opportunities available in rhinitis
and asthma in order to, finally,
extract several pivotal statements
(Table 2). 

Statement 1: Many therapeutic
solutions are possible for both
rhinitis and asthma.
Therapeutic algorithms are
available but allergic rhinitis
and asthma are too frequently
treated as separate disorders.

Statement 2: Currently, as
demonstrated by the first
SIGMA working group, it is
unknown whether long-term
treatment of rhinitis with anti-
inflammatory medications
reduces the risk of developing
asthma. In favour of this
hypothesis is the fact that cer-
tain drugs, including intranasal
corticosteroids, leukotriene
receptor antagonists and omal-
izumab are able to reduce the
systemic inflammatory response
to allergen challenge. 

Statement 3: In patients suffer-
ing from both allergic rhinitis
and asthma, an adequate treat-
ment of allergic rhinitis in asth-
matics may improve asthma
outcome measures. 
Data suggest that an adequate
management of allergic rhinitis in
asthmatics improves asthma
symptoms,115,116 pulmonary func-
tion tests and may reduce costs.117

The treatment of allergic rhinitis

in asthmatics patients reduces the
number of severe exacerba-
tions118,119 and the degree of
bronchial hyperresponsive-
ness.120,121

Nasal steroids have been shown
to reduce bronchial hyperrespon-
siveness in allergic rhinitis
patients with or without clinical
asthma.122,123 Nasal steroids reduce
asthma symptoms in patients with
concomitant rhinitis and decrease
asthma-related emergency depart-
ment visits.124 In contrast, a recent
large randomized placebo-con-
trolled study, performed by the
SPIRA study group,125 showed no
beneficial effect of the use of nasal
glucocorticosteroids on asthmatic
symptoms, bronchial responsive-
ness or inflammation in patients
with allergic rhinitis and asthma.
A recent Cochrane airways review
concluded that since AR and asth-
ma patients treated with intranasal
steroids did not show an overall
appreciable difference compared
to patients that were not treated.126

Clinical trials performed over
the past 40 years have demonstrat-
ed that treatment of rhinitis with
oral antihistamines has variable
effects upon asthma. More recent
large-scale studies using antihista-
mines127,128 have demonstrated
small but statistically significant
improvements in lower airway
symptoms in patients with mild
asthma, while one small study129

suggested that antihistamines have
an additive effect when combined
with inhaled corticosteroids.
Overall, beneficial effects
observed with this class of drugs
are small, and may be most impor-
tant in patients with mild intermit-
tent asthma and concomitant nasal
allergy who are not using other
controller therapies for asthma.

Leucotriene receptor antago-
nists were initially approved for

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51



SIGMA 13

use in chronic asthma, and current
national asthma guidelines recom-
mend its use as an alternative to
low-dose inhaled corticosteroids
in mild persistent asthma and as
adjunctive therapy in patients with
moderate-severe asthma. Overall,
given its beneficial effects on both
rhinitis and asthma, leucotriene
receptor antagonists provide an
alternative therapeutic option for
patients with upper and lower air-
way disease. 

Statement 4: There are virtually
no evidence supporting that
treating asthma in rhinitics and
that a continuous treatment of
allergic rhinitis should be more
efficacious than on demand in
asthmatics with allergic rhinitis.
There are no controlled data con-
cerning a possible effect of the
treatment of asthma on allergic
rhinitis. On the other hand, there
are virtually no data comparing
continuous versus on-demand
treatment of allergic rhinitis in
patients with asthma. Dizdar et al.
130 compared the clinical efficacy
and the anti-inflammatory activity
of a regularly administered anti-
histamine to its on-demand use in
37 children with allergic rhinitis
due to pollen allergy in an open
label randomized parallel group
study. Though nasal symptoms
were lower in the evening than in
the morning, there was no differ-
ence between the two groups.
Nasal flow rate and inflammatory
markers failed to show any differ-
ence between the groups. There
was no difference between the
groups with respect to medication
score except that the use of beta2-
agonists was lower in the regular
treatment group during the fourth
week in the pollen season. This
study suggests that regular treat-
ment might provide better control

of lower airway symptoms and
airway reactivity. However, poor
study methodology warrants care-
ful interpretation of these data and
additional studies are needed.
Although treatment of allergic
rhinitis may improve asthma out-
come measures, the expert panel
concludes that there is currently
insufficient evidence in favour of a
continuous treatment of concomi-
tant allergic rhinitis in asthmatics

when compared to an on-demand
regime.

Conclusion

This multidisciplinary literature
analysis revealed the major epi-
demiological, pathophysiologic
and clinical facts underlying the
close relationship between, on one
hand, upper and lower airways,
and, on the other hand, rhinitis and
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Figure 3
Relationship between upper and lower airways

Table 2

Statements from Working Group “From rhinitis to asthma”

Topic Statement Level of
evidence

Treatment 1. Allergic rhinitis and asthma are often treated as
 separate disorders 
2. There is not enough evidence to confirm a positive
influence of the treatment of AR on the development of
asthma 
3. An adequate treatment of AR in asthmatics may
improve asthma outcome measures 
4. There is no controlled data concerning a possible
effect of the treatment of asthma on allergic rhinitis 
5. There are virtually no data comparing continuous
versus on demand anti-histamine treatment of allergic
rhinitis in patients with asthma 
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asthma. Furthermore, they
stressed the crucial necessity to
screen each asthmatic for upper
airway symptoms. Even if effica-
cious treatments and updated
algorithms are available for both
rhinitis and asthma, an integrated
management of these frequently
concomitant diseases is not
always prescribed. This therapeu-
tic necessity is further supported
by the proven clinical advantage
to treat adequately the nose of
asthmatics. At this regard, there is
virtually no evidence supporting
the clinical superiority of a
 continuous treatment of allergic
rhinitis in asthmatics when
 compared to an on-demand
 regimen. Well-conducted trials
profiting of the most recent
advances in diagnosis and
 monitoring tools of this particular
population of patients with rhinitis
and asthma should be conducted.

QUESTION 4. When considering
allergic rhinitis in Belgian popula-
tion, what are the proven pharma-
cological effect and pharmacoeco-
nomical consequences of continu-
ous treatment in comparison with
on-demand regime?

Continuous Versus on-demand
Pharmacotherapy of Allergic
Rhinitis: Evidence and Practice

Introduction

Allergic rhinitis is a common
medical disorder with an estimat-
ed 20 to 30% of the adult popula-
tion and up to 40% of children in
the western world affected.131

Although not life-threatening and
considered by many to be a trivial
disease with mild symptoms, both
general health questionnaires and
disease specific questionnaires

shows a dramatic impairment of
the quality of life and usual daily
activities with the patients with
more severe disease experiencing
the highest level of impairment.132

Although the presence of the
symptoms is perceived as a
 disturbing element in itself, in a
recent patient survey, 85% of the
patients felt that their daily activi-
ties, particularly those relating to
their professional, personal and
social life, their outdoor activities
and their ability to function
 properly at work or at school and
their sleep were impaired either
moderately or severely.133 Further -
more, a large proportion of
patients report that their disease
causes sleep disturbances, such as
trouble in going to sleep or
 awakening during the night and
more than 50% report that they
felt tired upon waking.133-135

As allergic rhinitis is one of the
most frequent diseases encoun-
tered in clinical practice, the cost
implications to society are enor-
mous.136 In Germany, the average
annual cost of seasonal allergic
rhinitis has been estimated to be
€ 1,089 per child/adolescent and
€ 1,543 per adult137 while a study
using 2002 French costing data
calculated an annual cost of
€ 4,260 per patient for allergic
rhinitis of which only 2% could be
attributed to direct medical costs,
the remainder constituted by
workdays lost due absence from
work or poor productivity and the
inability to perform usual daily
activities.138

This factual evidence justifies
the search for optimizing the treat-
ment of allergic rhinitis. The main
objective of this review is to find
an answer to the research ques-
tion: pharmacotherapy of allergic
rhinitis: continuous or on-
demand? The purpose is to make

recommendations applicable to
daily practice. The recommenda-
tions should be easy and function-
al to primary care. They must be
based upon a multidisciplinary
approach.

A working party with experts in
the field of pharmacology,
 pharmacokinetics, pharmaco -
therapy, pharmacoepidemiology
and pharmacoeconomy focused on
a global approach of optimization
of therapy for allergic rhinitis. The
working party limited itself to anti-
histamines, nasal cortico steroids
and leukotriene  antagonists as the
therapeutic agents and considered
the following questions:

• What is the clinical approach
used at present with regard to
continuous or ‘on-demand’
therapy? 

• Do pharmacokinetic and phar-
macodynamic considerations
indicate a preference for contin-
uous or ‘on-demand’ therapy?

• To what extent do safety con-
siderations influence the choice
between continuous versus ‘on-
demand’ therapy?

• What are the cost implications
of continuous therapy versus
‘on-demand’ therapy?

What is the clinical approach
used at present with regard to
continuous or ‘on-demand’
therapy? 

The ARIA (Allergic Rhinitis and
its Impact on Asthma) guidelines
in 2003139 and updated most
recently in 2008140 were the first to
recommend an international
approach to the treatment of aller-
gic rhinitis. According to these
guidelines first line treatment of
allergic rhinitis consists of three
steps:
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1. oral or intranasal H1-antihista-
mines with limited use of
decongestants for mild inter-
mittent rhinitis

2. oral or intranasal H1-antihista-
mines or intranasal corticos-
teroids with limited use of
decongestants and chromones
for moderate-to-severe inter-
mittent and mild rhinitis

3. intranasal corticosteroids with
step-down and step-up options,
in conjunction with H1-antihist-
amines, nasal decongestants,
ipratropium and oral corticos-
teroids for moderate to severe
persistent rhinitis

For mild intermittent rhinitis, the
treatment should be when neces-
sary and of short duration. For
moderate-to-severe intermittent,
the treatment should be continued
to prevent the development of per-
sistent rhinitis. For persistent
rhinitis, continuous treatment is
considered as more efficient than
‘on-demand’ therapy.
Antihistamines and intranasal cor-
ticosteroids are perceived as being
more efficient if the therapy is
continuous.141

To obtain further evidence if
clinical practice, Summaries of
Product Characteristics (SmPC’s)
of 24 registered medicines were
reviewed. The selection was taken
from the groups of medicines
defined in the concept paper. As
generic medicines refer to the
original ones, the analysis was
limited to the medicines originally
put on the market. For one active
product one medicine was taken.

Apart from the leukotriene
antagonists and some oral corti-
costeroids, all other medicines
contained the labelling ‘allergic
rhinitis’ or ‘allergic conditions of
the respiratory tract’.
Symptomatic as well as prophy-

lactic and chronic treatment is
mentioned in the indications.

Divergent information is given
on the duration of treatment for
different drugs:

• Oral decongestants: the dura-
tion of treatment should be as
short as possible

• H1-antihistamines: mostly no
instructions with regard to
duration of therapy are given.
Cetirizine and levocetirizine are
most explicit with specific
durations according to the com-
plaints. For both products time
limits are specified (e.g. 3 to 6
weeks for levocetirizine in case
of hay fever). Most probably
limited experience in clinical
trials causes this warning
(SmPC dated January 2004), as
for cetirizine clinical experi-
ence covers at least one year

• Local corticosteroids: it is rec-
ommended to use the spray
‘regularly’, preventively or con-
tinuously

• Oral corticosteroids: use of
betamethasone is restricted to
10-14 days

• Sodium cromoglycate: preven-
tive treatment does not allow an
interruption of treatment

Do pharmacokinetic and phar-
macodynamic considerations
indicate a preference for contin-
uous or ‘on-demand’ therapy?

H1-antihistamines

Only two studies specifically
designed to compare continuous
versus on-demand therapy, both
from the same research group,
were retrieved. Some comparative
data were also obtained from a
third study used to assess the use
of rescue medication in children. 

In the first study,142 cetirizine
was administered either continu-
ously or on-demand to twenty
adults with seasonal allergic rhini-
tis over a 4-week period of natural
allergen exposure during the
pollen season. The results showed
that although on-demand therapy
can achieve acceptable clinical
control, patients treated with con-
tinuous therapy achieved signifi-
cant better symptomatic relief and
inflammatory control. In the sec-
ond study,143 one group of
31 adults with persistent allergic
rhinitis took levocetirizine daily
for six months while a parallel
group only took it on-demand.
Both treatment regimens achieved
similar levels up to week 14 but
continuous treatment was general-
ly better than on-demand from
week 15 onwards, reaching statis-
tical significance from weeks 17
to 21 (from week 19 to 21 for
nasal pruritus). Both regimens
substantially improved quality of
life and sleep quality. In the third
study,144 the use of rescue medica-
tions, including antibiotics, parac-
etamol, b2-agonists, inhaled and
systemic corticosteroids, in chil-
dren with persistent allergic rhini-
tis and asthma due to house dust
mite allergy was significantly
lower (p < 0.05) in those taking
cetirizine regularly for 24 weeks
compared with those taking it on-
demand. Furthermore, the cost of
treatment was lower with continu-
ous therapy because more co-
medication was taken in the
 placebo group due to poorer
symptom control.144

These results of these pilot
studies support the continuous use
of antihistamines as being more
effective than on-demand therapy.
The observation that inflam -
matory variables, such as nasal
congestion, are suppressed better
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by continuous therapy supports
the hypothesis that reduction of
allergic inflammation requires
long term therapy with antihista-
mines.138,145 However, there is a
need for more clinical evidence,
particularly with other antihista-
mines. In addition, pharmacologi-
cal and pharmacokinetic parame-
ters could help to look for a
 certain level of evidence.

Nasal corticosteroids

Because the effect of corticos-
teroids is primarily to reduce aller-
gic inflammation, their onset of
action is slow. While a statistically
significant improvement may
occur quite rapidly, it takes much
longer for nasal corticosteroids to
become truly effective. For exam-
ple, by twelve hours after the first
administration of mometasone
during the pollen season, only
28% of patients experienced clini-
cally significant relief 28% while
by 72 hours 64% of the patients
experienced at least moderate
relief.146 However, in many studies
with nasal corticosteroids one to
two weeks is required for signifi-
cant clinical activity.147,148 Also,
whether the scoring is performed
by the physician of by the patient
can make a difference. In one
study,149 subjective assessments
made by the physician showed a
clinical difference after one week
whereas assessments by the
patients themselves required two
weeks to achieve significant dif-
ferences.

As continuous therapy with
corticosteroids may reduce mast
cell numbers,150 some authors
strongly recommend starting the
treatment with nasal corticos-
teroids before the pollen season to
achieve a prophylactic reduction
of mast cells in the nasal epitheli-

um. To this end, the SmPC for
mometasone states: … The start of
the pollen season may vary,
depending mainly on the geo-
graphic area and the prevailing
weather conditions, so ‘safe’
advice is to start pre-treatment 2
to 4 weeks before start of the
pollen season and to continue
treatment throughout the pollen
season…. The study that stimulat-
ed this recommendation151 was one
which started administration of
nasal mometasone as prophylactic
treatment starting 2 to 4 weeks
before the pollen season and con-
tinued for four months. An over-
whelming majority of patients
(84%) were satisfied with this
type of treatment. 

Thus, with corticosteroids,
which act primarily to reduce
allergic inflammation, continuous
therapy is essential for them to be
clinically effective.

To what extent do safety consid-
erations influence the choice
between continuous versus ‘on-
demand’ therapy?

For drugs used for symptomatic
relief of non-lethal conditions,
such as allergic diseases, safety is
of paramount importance. As no
comparative data are available for
continuous versus on-demand
therapy with respect to safety, this
review will consider the long term
safety aspects of antihistamines
and intra-nasal corticosteroids in
relation to their use in both situa-
tions .

H1-antihistamines

The first generation antihista-
mines are associated with a num-
ber of adverse events, including
central nervous system depression
and anticholinergic and cardiovas-

cular effects. Despite these poten-
tially toxic effects, first-generation
H1-antihistamines, including
chlorpheniramine, brompheni-
ramine, diphenhydramine and
promethazine, are still widely pre-
scribed. The introduction of terfe-
nadine in 1978152 saw the first of
the minimally sedating H1-antihis-
tamines, a list which now contains
many drugs including azelastine,
cetirizine, clemastine, deslorata-
dine, ebastine, fexofenadine, levo-
cetirizine, loratadine and
mequitazine. Second generation
H1-antihistamines are recognized
as being highly effective treat-
ments for allergic disease and are
among the most frequently pre-
scribed and safest drugs in the
world.153

Perhaps the most serious toxic
event reported was the association
between the consumption of
astemizole or terfenadine and the
occurrence of prolongation of the
QT interval, leading to the appear-
ance of polymorphic ventricular
arrhythmias, syncope, and even
cardiac arrest.145 Following the
recognition of over 200 cases of
potentially-fatal cardiac arrhyth-
mias, both terfenadine and astem-
izole have been withdrawn from
the market in most countries. All
H1-antihistamines on the market
today are free from clinically
demonstrable cardiotoxicity. 

Another adverse effect of
H1-antihistamines that has given
cause for concern is their potential
to cause a degree of somnolence
in some individuals. Most of the
clinical trials report drowsiness,
sedation, or somnolence as a
 common adverse effect. However,
most sedation studies with
H1-antihistamines have been
 performed in either healthy indi-
viduals or individuals with mild
disease rather than in conditions,
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such as severe allergic rhinitis or
chronic urticaria, both of which
cause sleep deprivation.154-156 So is
drug-induced daytime somno-
lence a problem with such
patients? Two studies, one with
fexofenadine and the other with
levocetirizine, found that chronic
urticaria patients taking regular
H1-antihistamine therapy experi-
enced significantly less interfer-
ence with sleep and improved
daily activities.157 Two possible
reasons may be suggested to
explain the decreased somno-
lence. The first possibility is the
relief from physical discomfort
ensuing from the psychological
status of the patients and the asso-
ciated sleep deprivation. The sec-
ond possibility is the development
of tolerance to the central nervous
sedative effects of the H1-antihist-
amines which has been reported
repeatedly to occur after 4 to
5 days of administration of both
first and second generation.158-160

Thus, although direct comparisons
between continuous and on-
demand therapy with H1-antihista-
mines have not been performed, it
is tempting to speculate that
 continuous therapy may be prefer-
able to reduce somnolence. 

In conclusion, H1-antihistamines
are very safe medicines when
taken long term. Of the major
H1-antihistamines, cetirizine and
loratadine have been on the mar-
ket for 20 years and desloratadine,
fexofenadine and levocetirizine
for more than 8 years without
safety issues arising. In adults,
formal studies of two to three
years duration have shown ceti-
rizine to be safe when given con-
tinuously161,162 while in children of
1 to 2 years of age, both cetirizine
and levocetirizine have been
shown to be safe when given for
periods of 18 months.163-165

Nasal corticosteroids

Intranasal corticosteroids are con-
sidered relatively safe.150,166 Local
adverse effects are usually mild
and include mucosal irritation and
epistaxis. Nasal septal perforation
is rare. The most commonly
reported adverse effects for indi-
vidual intranasal corticosteroids
are as follows:

• Beclometasone: epistaxis,
upper respiratory tract infection
and headache

• Betamethasone: sore throat,
flushing and headache

• Budesonide: unpleasant taste,
headache, coughing, nose dry-
ness and epistaxis

• Flunisolide: nasal burning,
drowsiness, and nasal irritation

• Fluticasone: headache, epis-
taxis, sore throat, nasal dry-
ness/blowing and diarrhoea.
There have been case reports of
anaphylaxis and flushing as
well as central nervous system,
cardiac, and dermatological
reactions

• Mometasone: headache, epis-
taxis, and pharyngitis. In clini-
cal trials, the rate of treatment
discontinuation with mometa-
sone furoate nasal spray
because of adverse events was
≤3%, a rate similar to those
reported with placebo and
active controls; the most fre-
quently reported adverse effects
were headache, viral infection,
pharyngitis, and epistaxis

• Triamcinolone: headache,
sneezing, and nasal irritation

Clinical and histopathological
examination of nasal mucosa after
long term intranasal budesonide or
mometasone use has failed to
show significant changes.
Although intranasal steroids can
result in systemic bioavailability,

no significant adverse effects have
been reported on bone metabo-
lism. Influence of adrenal function
should be considered. Based on
morning salivary cortisol concen-
trations, for 58% of patients on
nasal betamethasone sodium
phosphate and for 4% of patients
on mometasone furoate biochemi-
cal evidence of adrenal suppres-
sion was apparent.167 Mometasone
100 µg/day does neither influence
growth in children between 3 and
9 years old, nor interfere with the
hypothalamic-pituiary-adrenocor-
tical-axis function.168

What are the cost implications
of continuous therapy versus
‘on-demand’ therapy?

To date, no study has compared
costs of continuous and on-
demand treatment of allergic
rhinitis. As it is difficult to deter-
mine the economic impact of
allergic rhinitis, Table 3 identifies
the major cost items that need to
be considered when contrasting
costs of continuous and on-
demand treatment of allergic
rhinitis from a societal perspec-
tive. In addition to direct health-
care costs, studies need to focus
on eliciting direct non-healthcare
costs and indirect costs. With
respect to the latter, attention
needs to be paid to calculating the
indirect costs of days lost to edu-
cation and work, costs of reduced
productivity at work, and the costs
of reduced ability to carry out
usual daily activities. Indirect
costs need to be calculated for
patients suffering from allergic
rhinitis. 

Conclusions

This review has examined the
pharmacological and pharmaco-
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economical evidence for the use
of continuous treatment in com-
parison with an on-demand
regime? Clearly, for cortico -
steroids, their mechanism of
action in allergic rhinitis of reduc-
ing allergic inflammation requires
continuous therapy at least for the
duration of symptoms. For
H1-antihistamines the conclusion
is equivocal. Some trials suggest
that continuous treatment is
preferable but more studies are
needed to confirm this. For both
H1-antihistamines and nasal corti-
costeroids safety data indicate that
continuous treatment may be
given without fears of adverse
consequences. With regard to the
cost implications of continuous
therapy versus on-demand thera-
py, more studies are necessary
before definitive conclusions may
be made.

Conclusions

When considering children, the
panel agreed that there is suffi-
cient expert opinion in favour of
continuous treatment with both
H1-antihistamines and corticos-
teroids for controlling symptoms
of allergic rhinitis in children dur-
ing periods of allergen exposure,

especially pollens. However, there
is not enough evidence to support
continuous treatment during peri-
ods of low or no allergen exposure
when symptoms are negligible in
an attempt to prevent the develop-
ment of new allergic diseases in
children with allergic rhinitis. 
In adults, the effect of corticos-
teroids in reducing allergic
inflammation in allergic rhinitis
requires continuous therapy at
least for the duration of symp-
toms. However, for H1-antihista-
mines the argument for continu-
ous use is equivocal. Some trials
suggest that continuous treatment
is preferable as it reduces, at least
partially, allergic inflammation
resulting in a reduction of symp-
toms and, when taken before the
onset of symptoms, may prevent
their appearance. However, more
studies are needed to confirm this. 
With close relationship between
allergic rhinitis and asthma, the
expert groups stressed the crucial
necessity to screen each asthmatic
for allergic rhinitis and institute
appropriate therapy for both con-
ditions. Even though efficacious
treatment algorithms are available
for both rhinitis and asthma, an
integrated management is not
always prescribed even though

there is a proven clinical advan-
tage of adequate treatment of the
nose of asthmatics.

For both H1-antihistamines and
nasal corticosteroids safety data
indicate that continuous treatment
may be given without fears of
adverse consequences. With
regard to the cost implications of
continuous therapy versus on-
demand therapy, there are indica-
tions that effective treatment of
allergic rhinitis by continuous
treatment reduces overall drug
costs, particularly that of escape
medication and indirect costs in
the form of days absent from work
and school.
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