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Original article

Seasonal and perennial allergic rhinitis: is this classification

adherent to real life?

Allergic rhinitis is the most frequent immunoglobulin
(Ig)E-mediated disease. Its prevalence is high in the
general population, and progressively increasing. Aller-
gen exposure induces a cascade of inflammatory events
that leads to the onset of symptoms. Typical nasal
symptoms include itching, sneezing, rhinorrhea and
obstruction. The first three of them are considered as
‘irritative’ phenomena, mainly because of histamine,
whereas the nasal obstruction is predominantly related
to the mucosal inflammation. Several studies have con-
firmed the strict association of allergic rhinitis with other
allergic disorders, including asthma, conjunctivitis, and
atopic dermatitis (1, 2). Moreover, it was shown that
allergic rhinitis can be a risk factor for the onset of
asthma, at least in adults (3).

Asthma is clinically characterized by bronchial inflam-
mation and reversible airflow obstruction. The forced
expiratory volume/1 s (FEV1) is the gold standard to
quantify the airflow limitation. Presently, there is an

increasing interest about the role of small airways in
asthma (4). It is true that there is no parameter equivalent
to FEV1, capable to assess the functional status of small
airways, but it was suggested that the forced expiratory
flow between 25 and 75% of the vital capacity (FEF25–75)
might be considered as a reliable evaluator of the calibre of
distal airways, especially in subjects with normal FEV1.
Bronchial hyperreactivity (BHR) is a paramount feature
of asthma, and it can be detected also in a relevant
proportion of rhinitics. In this regard, it has been
hypothesized that a positive bronchial challenge to meth-
acholine (MCh) in rhinitis patients can be considered a
predictive factor for the development of asthma (5).

Allergic rhinitis is classically subdivided into seasonal
(SAR) and perennial (PAR), according to the type of
allergen and the occurrence of symptoms during the year
(6, 7). Seasonal allergic rhinitis is mainly caused by
outdoor allergens, such as pollens, whereas PAR is
sustained by indoor allergens including house dust mites,
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pets, and cockroaches. This classification has been
recently revised by the Allergic Rhinitis and its Impact
on Asthma (ARIA) workshop (8). The new classification
of ‘intermittent’ and ‘persistent’ does not consider the
type of allergen, but rather the duration of symptoms
(days/week and consecutive weeks) of symptoms. Re-
cently, one cross-sectional survey tested the ARIA
classification against the classical one used in medical
practice (9). The study reported that 43.7% of the
patients, classified by doctors as seasonal, actually had
persistent rhinitis, whereas 44.6% of those classified as
perennial had intermittent rhinitis.

Based on these considerations, we studied a large
group of subjects with clinical diagnosis of allergic
rhinitis alone, subdivided them on the basis of the
allergen, and evaluated the presence of ocular involve-
ment, the type and severity of nasal symptoms and the
pulmonary function both during and outside the pollen
season.

Material and methods

Study design

This observational study was performed during the years 2000–
2003, at the La Spezia Military Navy Hospital. The subjects were
Navy soldiers referred for periodic fitness visit. The presence of
symptoms of allergic rhinitis alone was carefully assessed. All the
subjects underwent skin prick tests, pulmonary function test and
MCh challenge. The study was approved by the Inner Review
Board, and an informed consent was obtained from patients.

Subjects and diagnosis

Among all subjects seen at the Navy Hospital, we enrolled in this
observational study only those reporting symptoms of rhinitis with
skin sensitization to pollens, perennial allergens or both. Those
subjects reporting actual or past asthma symptoms (one or more of:
persistent cough, wheezing, dyspnea, and shortness of breathing,
either diurnal or nocturnal), were excluded. The diagnosis of allergic
rhinitis was made on the basis of a history of nasal symptoms and
positive skin prick test according with validated criteria (1). All the
enrolled subjects underwent spirometry and MCh bronchial chal-
lenge.

On the basis of the sensitizing allergen we subdivided the patients
into three groups:

(a) sensitized to pollens only, SAR group;
(b) sensitized to perennial allergens only, PAR group;
(c) sensitized both to pollens and perennial allergens, MAR

(mixed) group.

In our region the most relevant pollens are Parietaria officinalis,
grasses, olive, birch and hazel, whereas the most important peren-
nial allergens are house dust mites, cat, and dog (2).

As visits were performed over the whole years, we also considered
two groups: those evaluated from March to September (i.e. during
the period with high levels of pollens, arbitrarily considered pollen
season) and those evaluated from October to February (period with
very low pollen levels, arbitrarily considered as outside pollen
season).

Skin prick test

Skin tests were performed, with the common aeroallergens,
according to the recommendations of the Italian Society of
Allergy and Clinical Immunology (10). The allergen panel inclu-
ded: house dust mites (Dermatophagoides farinae and D. pteron-
yssinus), cat, dog, grasses mix, Compositae mix, P. officinalis,
birch, hazelnut, olive, Alternaria tenuis, Cladosporium, and As-
pergilli mix. The concentration of allergen extracts was 100 IR/ml
(Stallergenes, Milan, Italy). Positive (histamine 10 mg/ml) and
negative (glycerol-buffer diluent of the allergen) controls were
also used. Skin tests were applied on the volar surface of the
forearm using 1 mm prick lancets (Stallergenes). The skin reac-
tion was recorded after 15 min, and compared with the wheal of
positive and negative controls. A wheal diameter ‡3 mm was
considered positive. Antihistamines, if any, had to be withdrawn
1 week before skin prick test.

Nasal and ocular symptoms

Patients were asked to self-evaluate the actual presence and
severity of the following symptoms: nasal obstruction, sneezing,
rhinorrhea, and itching. Each symptom was graded by the fol-
lowing scale: 0 ¼ absent, 1 ¼ mild (the symptom was not
annoying or troublesome), 2 ¼ moderate (troublesome symptom
but not interfering with daily activity or sleep), and 3 ¼ severe
(the symptom was so severe to interfere with daily activity or
sleep). The total symptom score (TSS) was the sum of the four
symptoms. Symptoms were also subdivided into ‘irritative’ (itch-
ing, sneezing, and rhinorrhea), and ‘obstructive’. The irritative
symptom score was the arithmetical mean of the three mentioned
symptoms. In addition the patients had to indicate whether one
or more of the following symptoms were present at the
moment: conjunctival redness, itching, lacrimation, and eyelids
swelling.

Pulmonary function test and methacholine bronchial challenge

Spirometry was performed by means of a computer-assisted spi-
rometer (Pulmolab 435-spiro 235; Morgan, UK2 ), with optoelec-
tronic whirl flow meter. Spirometry was carried out according to the
ERS guidelines (11). European Community for Steel and Coal
(ECSC) reference values were used. If FEV1 was <80% of the
predicted, a reversibility test was performed, with salbutamol
200 lg. The reversibility test was considered positive when an in-
crease in FEV1 of 12% or greater was achieved (12). Concerning
FEF25–75, an increase of 15% or more from baseline values was
considered for reversibility (13).

The MCh challenge was carried out only in those subjects with a
normal baseline FEV1 (‡80% of predicted). Methacholine was
administered using a dosimetric computerized apparatus (MEFAR
MB3; Marcos, Italy3 ), activated by the inhalatory effort. Subjects
inhaled progressively increasing doses of MCh (starting from 34 to
1590 lg) in 11 steps. The procedure was stopped when FEV1 fell by
more than 20% from baseline. A computerized algorithm provided
the provocation dose (PD20) value. If no response was obtained
with the maximal cumulative dose of 1590 lg/ml, the test was
considered negative.

Statistical analysis

Statistical analysis was performed using chi-square test, calculating
confidential limits of the relative risk at 95%. Differences were
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considered significant if P-values were <0.05. Data are presented as
mean ± SD.

Results

Prevalence

19 425 consecutive subjects, aged 22.7 ± 4.4 years, were
seen at the Navy Hospital from 2000 to 2003. During the
screening visit, diagnosis of allergic rhinitis alone was
performed in 2347 subjects. Therefore, the overall
prevalence of allergic rhinitis in the 4 years was 12.1%
Interestingly, looking at the prevalence year by year, a
significant increase could be seen in the last 2 years,
reaching 20.9% in 2003 (Table 1). All the eligible subjects
with rhinitis agreed to participate to the study and signed
an informed consent.

Clinical aspects of allergic rhinitis

Based on the allergen, SAR was diagnosed in 405
patients (17%), PAR in 252 (11%), whereas 1690 (72%)
had MAR (Table 2). The rate of MAR patients was as
high as 80% in the last year of observation. The visits
were equally distributed in the two considered periods:
55% during the pollination period and 45% out of the
pollen season, considering that the duration of the two
periods had the ratio of 7/5 months. The duration of
rhinitis was <12 months in 25.4%, between 1 and

3 years in 41.2%, between 3 and 10 years in 19.1% and
more than 10 years in 14.3% of the subjects. Allergic
conjunctivitis was significantly more frequent in SAR
(64.9%) than in PAR (46.4%) and MAR (47.9%,
P < 0.03). Irritative symptoms were more frequent in
SAR patients than in the other groups (P < 0.01),
whereas obstruction was significantly more severe in
PAR patients in comparison with SAR group
(P < 0.01). No significant difference was detectable in
the MAR group (Fig. 1).

There was a significant difference in TSS depending on
the period both in SAR and PAR patients. The SAR
patients had a significant increase of TSS during the
pollen season (P < 0.001), and PAR patients showed
more intense symptoms during the October–February
period (P < 0.03). No significant variation could be seen
in MAR patients (Fig. 2).

Table 1. Prevalence of allergic rhinitis per year in absolute number and percentages

Year Total visits Total rhinitis SAR (%)6 PAR (%) MAR (%)

2000 8590 935 (10.9) 200 (21) 89 (10) 643 (69)
2001 5732 537 (9.4) 101 (19) 53 (10) 384 (71)
2002 3247 487 (15) 56 (12) 79 (16) 353 (72)
2003 1856 388 (20.9) 48 (12) 31 (8) 310 (80)

Total 19 425 2347 (12.1) 405 (17) 252 (11) 1690 (72)

Table 2. Clinical and functional features in seasonal allergic rhinitis (SAR), peren-
nial allergic rhinitis (PAR), and mixed allergic rhinitis (MAR) patients

Features SAR PAR MAR

Prevalence 17% 11% 72%
Ocular involvement 64.9% 46.4% 47.9%
`Irritative' symptoms 2.7 1.2 1.8
`Obstructive' symptoms 1.4 2.8 2.2
TSS seasonal variation Yes Yes No
FEV1 < 80% 4.2% 12% 7.8%
FEV1 seasonal variation Yes No No
FEF25–75 < 80% 14% 21% 22.5%
FEF25–75 seasonal variation Yes Yes No
BHR % of patients 53.6% 82.2% 73.6%
BHR seasonal variation Yes No Yes

TSS, total symptom score; FEV1, forced expiratory volume/1 s; BHR, bronchial
hyperreactivity.

Figure 1. Scores for irritative symptoms7 and obstruction in
patients with seasonal allergic rhinitis, perennial allergic rhinitis,
and mixed allergic rhinitis.

L
O

W
R

E
S

O
L

U
T

IO
N

F
IG

Figure 2. Total symptom7 score in patients with seasonal allergic
rhinitis, perennial allergic rhinitis, and mixed allergic rhinitis
during the March–September period (gray bars) and the Octo-
ber–February period (white bars).
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Pulmonary function test and methacholine challenge

As all subjects reported only nasal symptoms, the
occurrence of overt bronchial obstruction (i.e.
FEV1 < 80% predicted) was unexpectedly high: 4.9%
of SAR, 12% of PAR and 7.8% of MAR patients.
Figure 3 shows the distribution of rhinitics with FEV1
values <80% of predicted. There was a seasonal
variation in SAR patients only (P < 0.05). As well as
for FEV1, also the FEF25–75% was low in a consistent
percentage of rhinitics as reported in Fig. 3. Interestingly,
a seasonal variation of this parameter was detectable both
in SAR (P < 0.05) and PAR patients (P < 0.001). It is
noteworthy the inverse behavior of SAR and PAR: SAR
subjects had a greater flow impairment (FEV1 and
FEF25–75) during the March–September period, whereas
PAR patients were more obstructed during the October–
February period. The MAR patients did not show any
seasonal variation. Overall, a nonspecific BHR could be
detected in 53.6, 82.2 and 73% of SAR, PAR and MAR
respectively. There was a significant difference between
SAR and PAR patients (P < 0.001) and between SAR
and MAR patients (P < 0.003), whereas there was no

difference between PAR and MAR patients. Concerning
the seasonal variation of BHR, there was a significant
variation both in SAR patients (P < 0.001) and MAR
patients (P < 0.05) as reported in Fig. 4.

Discussion

The diagnosis of allergic rhinitis is based on the associ-
ation of clinical history and IgE sensitization. The
classical definition of SAR and PAR relies mainly on
the type of allergen involved and on the distribution of
symptoms during the year. This presumes that the
seasonal type is related to pollens, whereas the other
one involves perennial allergens. Nevertheless, this
classification is not completely satisfactory in the every-
day clinical practice. In fact: (a) some plants have a long-
lasting pollination, (b) some patients allergic to perennial
allergens have symptoms only for short periods, (c) the
pollination season is highly variable among the different
countries, (d) there is a high percentage of polysensitized
patients, (e) an allergic inflammation can be present even
in the absence of symptoms (the so-called minimal
persistent inflammation). These are the reasons why the
ARIA Workshop changed the classification into inter-
mittent and persistent rhinitis (8). A recent study
confirmed that the ARIA classification is more appropri-
ate (9) than the traditional one.

We performed a study on a large population of subjects
perceiving only nasal symptoms, in order to evaluate the
clinical and functional aspects with respect to the types of
allergic rhinitis and the causal allergen(s). The overall
prevalence of allergic rhinitis over a 4-year period was
12%, but it reached 20% in the last year (2003) of
observation. This finding is in agreement with those
reported in larger epidemiological surveys (14, 15),
although in our study the diagnosis of AR was substan-
tiated by skin prick tests, not simply based on question-
naires. Interestingly, in the majority of patients allergic
rhinitis had a very recent onset (66% in the last 3 years).
This demonstrates that allergic disorders are really
increasing from an epidemiological point of view. We
observed that allergic conjunctivitis and irritative (hista-
mine-mediated) symptoms occurred more frequently in
SAR patients, whereas obstructive symptoms were more
typical of PAR patients. Moreover, a seasonal variability
of the symptom score was detectable both for SAR and
PAR patients (SAR patients have more symptoms during
spring–summer, PAR patients worsen during autumn–
winter) whereas MAR patients did not show seasonal
variations. Indeed, the most important finding of our
study is that the large majority of subjects (80% in 2003)
exhibited a MAR, as they were sensitized both to
seasonal and perennial allergens. We can conclude that
some differences really exist between SAR and PAR, but
in the clinical practice they are present only in a minority
of cases, and MAR, which is persistent, is the most

Figure 3. Percentages of patients showing7 FEV1 values <80%
of predicted (left) and FEF25–75 values <80% of predicted
(right) during the March–September period (gray bars) and the
October–February period (white bars).
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Figure 4. Percentages of patients7 with perennial allergic rhinitis,
seasonal allergic rhinitis, and mixed allergic rhinitis showing
bronchial hyperreactivity during the March–September period
(gray bars) and the October–February period (white bars).
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frequent type of allergic rhinitis. Thus, our data confirm
the validity of the ARIA classification that is based on the
duration of symptoms rather than on the type of allergen.

As the persistence of allergic inflammation closely
depends on the allergen exposure also in symptomless
patients (16), MAR typically represents the model of
persistent rhinitis also from a pathophysiologic point of
view. On the contrary, both SAR and PAR show
preferentially a seasonal behavior, although opposite:
SAR is predominant during the pollen season, PAR
during the fall. Dermatophagoides have in fact seasonal
variation linked to humidity and indoor temperature.
However, as pollen season may be prolonged for some
pollens (e.g. Parietaria), symptoms do not disappear
completely even during the cold season.

Another important aspect is the lung involvement.
Overall, 7.5% of the subjects, reporting only allergic
rhinitis, had overt bronchial obstruction, thus confirming
that asthma is underdiagnosed (17) or, in alternative, that
some patients are ‘poor perceiver’. On the contrary, the
number of patients with overt bronchoconstriction was
greater in the PAR and MAR groups outside the pollen
season. This is probably because of the increased amount
of mites during the autumn–winter period. Thus, there is
close relationship between level of allergen exposure and
bronchial airflow impairment. Moreover, BHR was

present in about 50–80% of the subjects, that is more
than previously reported in other studies (18, 19). Also in
this case, a relationship between the period of allergen
exposure and BHR was demonstrated. Considering the
FEF25–75 it was shown that a fraction of rhinitics had
bronchial airflow impairment. It is noteworthy that this
percentage diminished outside the pollen season in SAR
patients, but did not completely disappear. This is
consistent with the concept that chronic bronchial
inflammation as well as BHR may persist also in absence
of allergen exposure. Moreover, in PAR and MAR
patients this parameter appears more impaired outside
the pollen season. These facts are in agreement with the
recent concept of the link between upper and lower
airways: allergic rhinitis and asthma should be considered
two clinical manifestation of a disorder involving the
whole respiratory tract (20, 21), and the two disorders are
strictly interdependent (22, 23).

Our findings suggest that also those patients reporting
‘pure’ allergic rhinitis should be carefully investigated for
the involvement of the lower respiratory tract. When
possible, considering the costs and availability, spirome-
try should be performed, especially in those patients with
persistent symptoms (PAR or MAR). Bronchial MCh
challenge may be considered as supplemental test to
achieve a more exhaustive evaluation in rhinitics.
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10. Società Italiana di Allergologia e
Immunologia Clinica. Memorandum
della Diagnostica delle Allergopatie. Fed
Med 1987;40:861–874.

11. Quanjer PhH, Tammeling GJ,
Cotes JE, Pedersen OF, Peslin R,
Yernault J-C. Standardized lung func-
tion testing. Eur Respir J 1993;6:1–99.

12. Global Initiative for Asthma. Pocket
guide for asthma management and pre-
vention. Bethesda, MD: National
Hearth, Lung and Blood Institute,
National Institute of Health, 1997, NIH
Publication no. 96-3659B.

13. Cirillo I, Vizzaccaro A, Crimi E.
Airway reactivity and diving in healthy
and atopic subjects. Med sci Sports exerc
2003;35:1493–1498.

14. The International Study of Asthma and
Allergies in Childhood (ISAAC).
Worldwide variation in prevalence of
symptoms of asthma, allergic rhinocon-
junctivitis and atopic eczema. Lancet
1998;351:1225–1232.

15. Gergen PJ, Turkeltaub PC. The
association of individual allergen reac-
tivity with respiratory disease in a
national sample. Data from the second
National Health and Nutrition Exam-
ination Survey, 1976–80 (NHANES).
J Allergy Clin Immunol
1992;90:579–588.

16. Ciprandi G, Buscaglia S, Pesce GP
et al. Minimal persistent inflammation is
present at mucosal level in patients with
asymptomatic rhinitis and mite allergy.
J Allergy Clin Immunol 1995;96:
971–979.

17. Ciprandi G, Vizzaccaro A, Cirillo A
et al. Underdiagnosis and undertreat-
ment of asthma: a nine-year study on
Italian conscripts. Int Arch Allergy
Immunol 2001;125:211–215.

Seasonal and perennial allergic rhinitis1

5



U
N

C
O

R
R

E
C

T
E
D

P
R

O
O

F

18. Amsdale EH, Morris MM, Roberts

RS, Hargreave FE. Asymptomatic
bronchial hyperresponsiveness in rhini-
tis. J Allergy Clin Immunol
1985;75:573–577.

19. Braman SS, Barrows AA, DeCotiis

BA et al. Airways hyperresponsiveness in
allergic rhinitis. A risk factor for asthma.
Chest 1987;91:671–674.

20. Guerra S, Sherrill DL, Martinez

FD, Barbee RA. Rhinitis as an inde-
pendent risk factor for adult-onset
asthma. J Allergy Clin Immunol
2002;109:419–425.

21. Crimi E, Milanese M, Oddera S et al.
Inflammatory and mechanical factors of
allergen-induced bronchoconstriction in
mild asthma and rhinitis. J Appl Physiol
2001;91:1029–1034.

22. Bousquet J, Vignola AM, Demoly P.
Links between rhinitis and asthma.
Allergy 2003;58:691–706.

23. Passalacqua G, Ciprandi G, Canonica

GW. The nose–lung interaction: united
airways disease. Curr Op Allergy Clin
Immunol 2001;1:7–14.

Ciprandi et al.

6



Author Query Form

Journal: ALL

Article: 602

Dear Author,
During the copy-editing of your paper, the following queries arose. Please respond to these by marking up your proofs
with the necessary changes/additions. Please write your answers on the query sheet if there is insufficient space on the
page proofs. Please write clearly and follow the conventions shown on the attached corrections sheet. If returning the
proof by fax do not write too close to the paper’s edge. Please remember that illegible mark-ups may delay publication.

Many thanks for your assistance.

Query

reference

Query Remarks

1 Au: Please approve suggested short title

2 Au: Please provide city name for ‘Morgan’

3 Au: Please provide city name for ‘Marcos’

4 Au: Please provide three more author names and then et al. (for Refs 2–4,

6, 9,16, 17, 19, 21) as style is to have first six author names and then et

al. for more than six author names

5 Au: Please check the page range for this reference

6 Au: Is the change of (*) to (%) ok?

7 AU: Please supply "either good quality hard copies, TIFF files with a

minimum resolution of 300 dpi, or EPS files" with the corrections to your

paper.



Marginal mark

Stet

New matter followed by

New letter or new word

under character

e.g.

over character e.g.

and/or

and/or

MARKED PROOF
ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ

Please correct and return this set
ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ

Textual mark

under matter to remain

through matter to be deleted

through matter to be deleted

through letter or through

word

under matter to be changed

under matter to be changed

under matter to be changed

under matter to be changed

under matter to be changed

Encircle matter to be changed

(As above)

through character or where

required

(As above)

(As above)

(As above)

(As above)

(As above)

(As above)

linking letters

between letters affected

between words affected

between letters affected

between words affected

Instruction to printer

Leave unchanged

Insert in text the matter

indicated in the margin

Delete

Delete and close up

Substitute character or

substitute part of one or

more word(s)

Change to italics

Change to capitals

Change to small capitals

Change to bold type

Change to bold italic

Change to lower case

Change italic to upright type

Insert `superior' character

Insert `inferior' character

Insert full stop

Insert comma

Insert single quotation marks

Insert double quotation

marks

Insert hyphen

Start new paragraph

No new paragraph

Transpose

Close up

Insert space between letters

Insert space between words

Reduce space between letters

Reduce space between words

Please use the proof correction marks shown below for all alterations and corrections. If
you wish to return your proof by fax you should ensure that all amendments are written
clearly in dark ink and are made well within the page margins.


