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The authors have mapped the occurretice of allergetiic poUetis throughout
Italy and defined their most comt:ion clinical symptoms. To obtain an
accurate aerobiological atid clinical picture of such a geographically cotnplex
country as Italy, a detailed investigation was carried out involvitig 80
data-gathering stations and 40 clinical centers nationwide. Three tiiain
pollination periods can be distinguished: winter-pre-spring (January to
March) for Betulaceae, Corylaceae, Cupressaceae, Salicaceae and Ubnaceae:
spring-surntiier (April to June) for Gramineae, Vrlicaceae, Oleaceae,
Plantago, Fagaceae, Pinaceae and Polygonaceae, and sutTitner-aututiin
(August to Septetnber) for Urticaceue, Composhae and Chenopodiaceae.
Exarnination of 49660 patients affected by pollinosis (conjunctivitis, rhinitis,
asthma, with positive skin tests or IgE-specific serutn detertnination:
RAST, ELISA) throughout Italy revealed sensitivity to Gramineae in 64.6%,
to Parietaria in 36.7% to Olea in 15.8%, to Compositae in 13.2%, to
Betulaceae-Corylaceae in 7% and to Fagaceae-Cupressaceae-Plantago in
4%-10%; marked regional variations were observed. The patients suffered
from rhino-conjunctivitis (55.7%), rhino-cotijunctivitis plus asthtiia
(31.6%) and asthtna (12.7 "/J. In tiionosensitised individuals, Parietaria
was seen to be the tnain cause of the asthmatic syndrotiie (though our
preliminary data also irnplicate Olea) followed by Gramineae.
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In theory any plant can cause an allergic reaction. In
practice, however, only about 30 major botanical
families worldwide are recognised as causing clini-
cal symptoms (pollinosis) in the majority of patients.

Leaving aside the question of possible cross-
reactivity between different plants, it should be re-
membered that in some cases the individual aller-
genic species has been identified (e.g. Plantago
lanceolata), in others the genus (e.g. Parietaria, Am-
brosia) and in others again, the family {Gramineae).

The tnain allergenic agents which cause pollinosis
vary from continent to continent and frorn region to
region according to the vegetation of the area. In the
United States, the principal allergen is Ambrosia,
while in the rest of the world pollinosis is caused
predominantly by Gramineae (23, 24). A prevalence
of other agents may be noted locally, such as that of
Betulaceae in north-eastern Europe and Parietaria
and Olea in the Mediterranean area (6, 10).

The aitns of the present survey were to identify the
most cotiitiion allergenic pollen species in Italy and
to draw up a clinical picture based on a particularly
broad and hornogeneous sample of atopic subjects
(20).

In this paper we report the results of a 5-year

aerobiological study (1984-1988) of the principal
allergenic pollens in Italy and of a chnical survey of
the sytiiptoms of pollinosis and the frequency of
skin test positivity among the patients examined.

Material and methods
Sampling centers in Italy

Italy's network of aerobiological monitoring has
grown rapidly in recent years. The number and dis-
tribution of sampling centers compare favourably
with other EEC countries. Most of these centers are
situated in densely populated urban areas (76%)
while only 24%, are located in sparsely populated
areas. There is, nevertheless, a lack of sampling sta-
tions at high altitude (over 1000 m) and in open
country. However, since the data can be used for
both diagnostic and therapeutic purposes, they be-
come more meaningful when gathered in the pa-
tient's own area.

Aerobiological sampling

Pollen samples were taken at 80 centers (Fig. 1) using
Hirst volumetric weekly samplers (Burkard or sim-
ilar Itahan model Lanzoni VPSS 2000) placed about
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Fig. I. Monitoring network in Italy in 1988 (provided by the Ital-
ian Association of Aerobiology). ,

20 m from the ground. Daily values were expressed
as poUens/m^ of air. For details concerning sampling
techniques, slide preparation, identification and
counting of pollen under the microscope, see publi-
cations on this subject (11, 13, 14, 17).

Clinical findings ' ' '

Forty clinical centers throughout the country took
part in the study by filling in questionnaires retro-
spectively (Fig. 2). A large majority of the centers
also provided aerobiological data.

Clinical findings refer to the period 1984-1988
and were obtained from studies of 112 500 patients,
both male and female, aged 4 to 60 years, selected
on the basis of their history of seasonal or chronic
rhinitis and/or asthma.

Patient evaluation was based on: anamnesis, clin-
ical examination, skin tests and, whenever neces-
sary, serum determination of specific IgE by means
of the RIA (RAST) or immunoenzymatic (ELISA)
method.

From the above pool, we selected a group of 49 660
patients with a typical history of seasonal respiratory
symptoms and positive skin test (and/or serological
test) responses to one or more pollens.

Skin test

Prick tests were carried out using glycerinated aller-
genic extracts (provided mainly by Bayropharm-

Fig. 2. Centers which provided clinical data. ' , , ,

Hollister-Stier Laboratories, Milan, Italy: 400 AUR/
ml (25) and Lofarma Allergeni, Milan, Italy: 1/50 w/
V).

In addition to the common inhalant allergens
(house-dust mites, cat and dog dander, molds, etc.),
theses extracts also contained the following pollens:
Parietaria judaica and Parietaria qfficinalis, Gramin-
eae {Dactylis glomerata, Phleum pratense, Holcus
lanatus, Poa atmua, Cynodon dactylon, etc.). Oka
europaea, Compositae {Artemisia absinthium, Arte-
tnisia vulgaris. Ambrosia, etc.), Betulaceae-Corylaceae
{Alnus, Betula, Corylus, etc.), Fagaceae {Fagus and
Quercus), Cupressaceae {Cupressus, Thuja, etc.), Plan-
tago, Plantanus and Salicaceae {Populus and Salix).

After 15 min, the reaction was read and evaluated
according to the Standardization Committee of the
Northern Scandinavian Society of Allergy (1).

Results

The data provided by the aerobiological monitoring
stations enabled us to draw up a generic pollen cal-
endar (Fig. 3) showing the 15 most important pol-
lens from an aerobiological and allergologic al point
of view. The findings are subdivided by region into
north and south.

In addition, aerobiological calendars for a few taxa
of greater clinical relevance {Gramineae, Urticaceae,
Compositae and Oleaceae) are reported. These were
drawn from 12 centers representing all parts of the
country and refer to 1988 (Figs. 4 and 5).
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Fig. 3. Pollination periods of some allergenic plants. Comparison
between the north and south of Italy.

Table 1 shows the percentages of positive skin
tests for the main allergenic pollens (Gramineae, Pa-
rietaria, Olea, Compositae and Betulaceae-Corylaceae)
among 49660 pollinosis patients of both sexes tested
by the 40 clinical centers. The national averages are
given in the first column, while the other 3 columns
show the ranges most frequently found in the north,
center and south. The last column shows the max-
imum prevalence rates recorded in 6 cities.

Analysis of the clinical cases revealed a slight
prevalence of males over females (55% vs. 45%).
Pollinosis most frequently affects patients from the
second through the fourth decade of life and dechnes
progressively in the elderly. The clinical symptoms
encountered in this survey were conjunctivitis and/

or rhinitis (55.7%) and broncho-asthmatic syndrome
(44.3%).

The following observations were made regarding
the plant family of greatest clinical relevance:

Gramineae. This family includes numerous genera,
both wild and cultivated, which are found all over
Italy, including urban areas. The pollination period
runs from April to June, though in southern regions
it may extend to August or even September. The
highest pollen concentration is found in the Padana
Plain, where 70% to 85% of pollinosis sufferers are
sensitised. Gramineae also abound in some locahties
on the slopes ofthe Central Appenines, in Campania
and Sardinia; in the south of Italy sensitivity reaches
30%-50%. This family is, therefore, of primary im-
portance throughout Italy, with 64.6% of patients
sensitised nationwide. • -^^TV,-

Urticaceae. The most notable genus of this family is
Parietaria. This typical representative of Italian flora
grows wild and abundantly on walls, ruins, road-
sides and ditches all over Italy below 1000 meters.
Concentrations of airborne pollen are particularly
high in southern areas (including the islands), along
the Ligurian coast and in some eastern areas of the
Padana Plain. In these parts ofthe country, airborne
pollen is present in varying quantities practically all
year round. Pollination has 2 peaks: the first from
April to June, and the second from August to Sep-
tember with a drop in between in areas where the
summers are very dry. In the northern regions pol-
lination begins later (May) and continues uniformly
until September. Sensitivity to Parietaria can be de-
tected in 36.7% of pollinosis sufferers nationwide. In
the north figures range from 10% to 40% with a high
of 71 % along the Ligurian coast. Values of ai'ound
52%, are found in central-southern regions with
peaks up to 80% along the coasts of Sicily and
Campania.

Compositae. The pollination period runs from spring
to summer. For Artemisia, however, which is the
most common source of airborne pollen, it extends
to the autumn. Sensitivity is 13.2% nationwide: from

Table 1. Prevalence of principal skin positivities in 49,660 pollinosis patients, subdivided by region, (most frequent average values, and rTiaximum values recorded in 6 Italian cities)

Pollen

Gramineae

Urticaceae IParietarial

Compositae ,} -

Oledceae (Oieal

Betulaceae-Corylaceae

%

Italian

average

64.6

36.7

. ,13,2 . :< :

15.8

7.0

North Italy

70-85

10-40

15-16

6-8

12-14

Middle Italy

65-75

30-60

10-11

14-16

5-6

% Positive skin test

South Italy

30-50

30-60

- 12-14

21-23

1-2

Max. value

83 Milano, 88 Bologna

71 Genova, 80 Napoli

20 Milano, 31 Trento

15 Genova, 30 Bar!

24 Trento, 27 Milano
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Fig. 4. Aerobiological calendars for Gramineae and Urticaceae (Parietaria) al 12 sampling centers for the year 1988.

15% to 16% in the north, with peaks up to 31% in Oleaceae. The pollination period is rather early, be-
the north-east, and 13% in the south. ginning around April and continuing untilJuly. 0/ea

europaea is widely cultivated in coastal areas of the
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Fig. 5. Aerobiological calendars for Compositae and Oleaceae at 12 sampling centers for the year 1988. ..

ItaHan peninsula and the islands and its presence the north and in continental regions, sensitivity rarely
correlates directly with the high frequency of sensi- exceeds 5%, a far lower value than the national
tivity (15%-25%) recorded in these same areas. In average of 15.8%.
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Betulaceae and Corylaceae. The pollination season is
early in Italy, beginning in December and, for the
various genera, continuing until May-June. The na-
tional average for skin test positivity is 7% with a
higher frequency in the north (13%, reaching 24%
in the north-east) than in the south (1%).

Other trees. Although pollens of Fagaceae {Fagus
and Quercus) and Cupressaceae {Cupressus and
Thuja) have been widely recorded in the air, these
families are of secondary importance from a clinical
standpoint: positive skin tests range from 7% to
15% for the former and number 4% for the latter.
The pollination period for these families as a whole
is from February to July.

Plantaginaceae and Chenopodiaceae. Among the her-
baceous plants, these families are of rather modest
allergological importance (4% sensitivity for Plan-
tago). The pollination period runs from May to Sep-
tember for Plantago lanceolata and from summer to
autumn for Chenopodium album and other Chenopo-
diaceae.

Discussion

The geography of Italy is extremely complex. The
length of the country's north-south axis and the pres-
ence of mountains, hills and plains make for very
varied climatic conditions.

These factors naturally influence vegetation; the
same plant species have different pollination periods
in different regions and airborne pollens appear ear-

lier in the south than in the north (Fig. 3). Regional
variations are also seen in the amount of airborne
pollens, which is an obvious indicator of the pres-
ence in the area of a particular species (5). Fig. 5, for
example, shows a clear prevalence of Compositae in
the north, while the prevalence of Oleaceae is found
in the center-south, the islands and along the Lig-
urian coast (19).

About 120 genera (442 species) of Gramineae are
found in Italy, those of greatest allergological inter-
est being Alopecurus Dactylis, Festuca, Lolium,
Phleum, Poa and Cynodon. With a marked allergenic
cross-reactivity among the various species, Gramin-
eae constitute the leading cause of pollinosis in Italy.

Among Urticaceae, 5 species of Parietaria can be
found with different distributions: P. officinalis,
mainly in northern and central areas (Fig. 6A); P. ju-
daica or diffusa, throughout the country (Fig. 6B);
and P. lusitanica, P. mauritanica and P. cretica found
in modest amounts particularly in the south and
center (22).

Other Urticaceae, such as Urtica dioica, grow
widely in Italy but are of no allergenic importance
and do not cross-react with the Parietaria genus. By
contrast, a high degree of cross-reactivity has been
observed between Parietaria officinalis and Parietaria
judaica (4, 8).

Recent years have seen a marked increase in air-
borne pollen of Parietaria (Fig. 7) even in Italy's con-
tinental regions. This has been paralleled by an in-
crease in clinical sensitivity which has lifted Parietaria
into second place after Gramineae as a cause of
pollinosis in Italy.

Fig. 6. Distribution in Italy of Parietaria officinalis (A) atid Parietaria judaica (B).
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fig. 7. Plant and pollen (SEM photograph) o^ Parielaria jiidaica.

Parietaria is a leading cause of allergy in the Med-
iterranean area (10, 19). A few cases of hayfever
brought on by this pollen have, however, also been
reported in other parts of Europe, as recently hap-
pened in Southampton in the UK (12).

The number of genera of the Compositae family in
Italy is high (approx. 120 comprising 690 species).
Pollination is mainly entomophilous, with Artemisia
showing the greatest aerial presence. In the last few

years the pollen of Ambrosia (ragweed) has been
detected in small amounts in a few regions of Italy
(Liguria, Piemonte, etc.). This can be linked to the
spread of a few species of American origin {A. ar-
temisiifolia, A. trifida, A. coronopifoUa, etc.). Rare
cases (2%,) of sensitivity have also been reported
(16).

Sensitivity to Compositae is uncommon in Italy,
unlike in the USA, where it is the leading cause of
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Fig. 8. Distribution in Italy of Oka europaea and pollen (SEM photograph).

pollinosis (15). It should be remembered, however,
that incidental sensitisation may occur occupation-
ally or even via ingestion in the case of mainly en-
tomophilous pollen (7). In pollinosis caused by Com-
positae a simultaneous hypersensitivity to celery may
also occur, while pollinosis caused by Ambrosia is
often associated with a hypersensitivity to melons
and bananas (2, 27).

The family of Oleaceae is extremely widespread in
the whole Mediterranean basin, where the genus
Olea is cultivated as a foodstuff. Since our first re-
ports of sensitivity to Olea (Fig. 8) in Liguria, aller-
gologists in Italy have taken an increasing interest in
this genus, rather than in the other genera of the
family {Fraxinus, Phillyrea and Ligustrum); Olea is
the third most frequent cause of pollinosis (3, 9).

The Betulaceae and Corylaceae families, which in-
clude the genera Betula, Alnus, Carpinus, Ostrya wad
Corylus, show a close systematic affinity. A typical
allergenic cross-reactivity between the two families
has repeatedly been observed (18, 26). Moreover, in
subjects allergic to these families, an allergic oral
syndrome (AOS) may occur with regard to certain
vegetable foodstuffs, in particular: pears, apples,
nuts, carrots, fennel, etc. (21).

Regarding symptomatology, the analysis of the
study population revealed conjunctivitis and/or rhi-
nitis in 55.7% of cases. Bronchial asthma appeared
in 44.3%, frequently as a morbid development of
oculo-rhinitis (31.6%); in 12.7% of patients, how-
ever, it was the only symptom present.

Bronchial asthma affected 52% of patients aller-
gic only to Parietaria; in the south and center of the
country this value reached 60 %. The figure among
subjects monosensitised to Gramineae was 40%.
Another interesting finding to emerge from this sur-
vey was the high incidence (around 60%) of asth-
matic symptoms in patients monosensitised to Olea.
This finding, however, requires further investigation
in view of the rarity of cases of monosensitisation to
this pollen.

Monosensitisation to a given poUeti appears
mainly in those areas where a high concentration of
that particular pollen is found. Thus, in the north of
Italy, where Gramineae abound, monosensitisation
is mainly due to the pollen of that family (67.8%).
Similarly, Parietaria is responsible for 55.6% of the
cases of monosensitisation in the south but for only
23.2% in the north. The figures for Olea are 10.6%
in the south and center and 1.7% in the north. Cases
of pollinosis due only to Compositae or to Betulaceae-
Corylaceae are rare: 7.0% and 6.3% respectively in
the north. The most frequent associations observed
among the various pollen families are: Gramineae
with Parietaria, Gramineae with Compositae, Gramiti-
eae and/or Parietaria with Olea, and Gramineae and/
or Parietaria with Betulaceae-Corylaceae. Certain
conclusions can be drawn from an analysis of the
botanical-aerobiological and clinical-diagnostic data
obtained from the various Italian centers. Italy's par-
ticular geographic and climatic conditions facilitate
the growth of a few typical plant species which pro-
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duce allergenic pollens. We can distinguish three
main pollen seasons correlated with clinical symp-
toms:
- winter-pre-spring: from December to March, for

trees {Betulaceae, Corylaceae, Cupressaceae and
others);

- spring-summer: from April to June, the most im-
portant season, with pollens of trees and herba-
ceous plants (Fctgaceae, Oleaceae, Gramineae, Ur-
ticaceae, Flantago);

- summer-autumn: from August to September {Com-
positae, cf. Artemisia, Chenopodiaceae, plus Ur-
ticaceae and others).
Sensitisation to Parietaria and Olea constitutes

the most typical feature of pollinosis in Italy on ac-
count of the tendency of these pollens to cause
broncho-asthmatic syndrome and because ofthe du-
ration ofthe symptoms, which, in the case oi^ Pari-
etaria, may last for several months ofthe year. In this
respect, pollinosis in Italy differs from pollinosis in
other parts of Europe.
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