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ABSTRACT

Pollen allergy has a remarkable clinical impact in
the Mediterranean area, and there is evidence that in
this area the prevalence of allergic reactions induced
by pollen is increasing, affecting more than 10% of
the population.

This increasing frequency should be related, among
other factors, to the increasing atmospheric levels of
photochemical smog and to the interrelationship
between the chemical components of air pollution and
pollen allergens.However, the increasing mobility of
people for business and leisure has led to a need for
reliable information about exposure to seasonal
airborne allergens during travel abroad.

In Mediterranean area,over the last 10 years or
so, aeropalynological and allergological studies have
progressed to meet this need, and extensive
international networks now provide regular pollen and
hay-fever forecasts.

The mild winters and dry summers of Medi-
terranean area favor the production of pollen types
(e.g. the genera Parietaria, Olea, and Cupressus) that
are rarely found in central and northern Europe, but
also in Mediterranean area the pollen map is changing
as a result of cultural factors (e.g. importation of plants
for urban parklands) and greater international travel
(e.g. the expansion of the genus Ambrosia (ragweed)
in France , northern Italy and former Yougoslavia).
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There is a body of evidence which suggests that the
frequency of atopic diseases, particularly those induced
by pollen allergens (rhinoconjunctivitis and/or bronchial
asthma) is increasing and atopic diseases have become
more common during the past two decades.1-7  This trend
is also evident in the Mediterraneans, where several
concurrent climatic (mild winters and dry summers) and
geographical factors promote the growth of a
characteristic vegetation with the production of various

types of allergenic pollen8-10 such as those from Parietaria,
Olive and Cupressaceae, different from that of  central
and northern Europe.

Data on the presence and prevalence of allergenic
airborne pollens, obtained from both aerobiologic studies
and allergologic investigations, make it possible to design
a pollen calendar with the approximate flowering period
of the plants in the area in which the sampling is carried
out. In this way, even though allergenic plants experience
considerable fluctuations in pollen production and
dispersal from year to year, reflecting patterns in pre-
-seasons weather and the conditions prevailing at the time
of anthesis, it is usually possible to compare the chances
of high atmospheric allergenic pollen concentrations in
different areas, which can provide useful information for
the allergic patient when his/her trips are being planned
or in preventing the possible appearance of severe hay
fever symptoms by appropriate medication or other
measures.

The aerobiologic sampling of the pollen content of
the atmosphere, carried out in various Mediterranean
cities, led us to identify three pollen seasons:9-12

– a low winter season (from December to end of
March), marked by the presence of the pollens of
such trees as Cupressaceae (Cupressus and
Juniperus), Corilaceae (Hazel), Acacieae
(Mimosa) and some Betulaceae.

– a high spring-summer pollen season (from April
to July) of marked allergological interest,
dominated by the pollination of Gramineae,
Parietaria and Olea. In this period, from March to
May, we also find the Platanus pollination, which
has some allergenic importance in areas such as
southern France and Spain.13

– a summer-autumn season (from August to
October), in which we find the second, lower peak
of Parietaria and sometimes of Gramineae and the
pollens of herbaceous plants, such as mugwort and
Chenopodiaceae.

For a clearer understanding of the aerobiological and
clinical aspects of pollinosis in the Mediterranean area,
we shall examine grass, trees and weeds separately.
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GRASSES

Grass pollen is the major cause of pollinosis in many
parts of the world and grass-induced pollinosis is the most
common pollen allergy also in the Mediterranean area.7,9,10

Until the beginning of April no considerable atmospheric
concentrations of grass pollen are reported in the
Mediterranean area.11 From the second half of April the
pollination period with emergency of clinical symptoms
starts in central-southern Italy, Greece and southern Spain,
followed by Portugal, northern Spain, southern France,
northern Italy and former Yugoslavia . The seasonal pollen
concentration and grass pollinosis symptomatology
increase progressively in May and June in about all
European Mediterranean areas, decreasing progressively
in July.

The concentration of airborne grass pollen in the
atmosphere is frequently related to the degree of
symptoms in pollinosis patients. In Naples, a concen-
tration of more than 50 grains/m3 induces symptoms in
all pollinosis patients.10 In Bilbao (Spain),100% of
pollinosis patients experienced symptoms when the pollen
count was above 37 grass pollen grains/m3.14  The most
abundant airborne grass pollen originates from tall
meadow grasses like timothy (Phleum pratense), orchard
grass (Dactylis glomerata) and meadow foxtail
(Alopecurus pratensis). However, with very few
exceptions, all grass pollen types show a very high degree
of cross reactivity.

Even though Gramineae are the most important cause
of pollinosis in the Mediterranean area, other typical
pollen grains play an important role.

WEEDS

Urticaceae:
Parietaria is the main allergenic genus of the

Urticaceae family. Factors influencing the pollen output
include temperature, humidity, and light intensity. The
anthers of Parietaria open during favourable weather,
particularly when it is warm and dry. They tend to open
during daylight hours, from early morning to late
afternoon. The duration of Parietaria’s pollen season
varies with the climate. In southern Italy it can persist
from February to December, resulting in almost perennial
symptoms, whereas in northern Italy and southern France
and on the Mediterranean coast of Spain, pollination
occurs on average between April and September.9,10

The extraordinarily long persistence in the atmosphere
of Parietaria pollen in the Mediterranean area is
responsible for a multiseasonal symptomatology.9,10

Bronchial asthma or its equivalents, such as cough (severe
in some cases) associated with rhinoconjunctivitis, is
present in more than 50% of the monosensitized
Parietaria patients in central and southern Italy, reaching
a peak of 60% in Naples.

The frequency of positive skin prick tests to Parietaria
pollen has increased in the Naples area during the last
l5 years, even if the atmospheric concentration of this
pollen has not increased. This is probably due to the
concomitance of three elements: year-long sunny warm
weather; heavy urban traffic with high level of
photochemical smog; abundance of Parietaria plants
inside the city. As a consequence, Naples should be
considered a model with which to study the interaction
between airborne pollutants and respiratory allergy.4,15

Sensitization to  allergens  carried out by Parietaria
pollen grains or by other plant components (16,17) greatly
varies in the Mediterraneans according to the geographic
area and is more common among people living in coastal
towns than among country dwellers and inland urban
inhabitants.18

Pollinosis caused by Parietaria is less frequent before
the age of 10 years . A greater frequency of reactivity to
Parietaria in women than in men has been reported in
Europe.7

The prevalence of sensitization to Parietaria,
considering mono and polysensitization, among pollinosis
patients ranges from 40 to 80% in southern Italy and the
Ligurian coast , from 10 to 60% in Mediterranean Spain
, and it is approximately 45% in southern Greece and 25%
in Mediterranean France.7

Bronchial asthma or its equivalents, almost always
associated with rhinoconjunctivitis, is present in 52% of
the monosensitized Parietaria patients in central and
southern Italy, reaching a peak of 60% in Naples.10,12

Compositae (Artemisia and Ambrosia):
Artemisia vulgaris, which grows throughout Europe,

is the most common species of the genus Artemisia.
Artemisia annua and verlotorum grow prevalently in
southern Europe.19

Mugwort is present in both urban and suburban areas
and in the Mediterraneans flower from September to
the end of October. The frequency of sensitization to
mugwort among pollinosis patients ranges between
3% and 10%.23,24

Ambrosia (ragweed). Unlike in the USA, where
Ambrosia pollen is the aetiological agent in about half of
all cases of pollinosis, in the Mediterraneans ragweed is
not a major cause of pollinosis, even if Ambrosia pollen
allergy is increasing in northern part of Italy and in central
Europe.20

TREES

In the Mediterranean regions the most potent
allergenic tree pollen grains are produced by olive (Olea
europaea) and  cypress (Cupressus).
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Oleaceae:
The Olive (Olea europaea) is a long-lived tree which

has been grown by man for more than 5000 years for its
fruit, oil and wood.21  It probably originated in Asia minor
and then spread across the whole Mediterranean basin.10,21

There are various arboreal forms that vary according to
the country in which they grow; for instance, in Spain
there are now about 10 varieties  and more are to be found
in Italy.  Still, it is not clear whether all these varieties of
Olive trees are able to produce different  allergens.

In Spain, southern Italy and Greece, olive pollen is
one of the most common causes of pollinosis.1,7,9,10,22  Olive
pollinosis is clinically characterized by oculorhinitis and/
/or bronchial asthma, with a higher prevalence of
rhinoconjunctival symptomatology. Moreover, polysen-
sitization to olive pollen in association with other allergens
is more frequent than monosensitization.Some subjects
with monosensitization to olive are affected by year-long
symptoms that usually do not increase during the olive
pollen season.

Cupressaceae
In the Mediterranean area, particularly Italy, France

and Israel allergy to pollen allergens of Cupressaceae has
been increasing in the last two decades.23,24  In some other
regions, where Cupressaceae are present, sensitization
to pollen allergens of these trees is probably
underestimated. Upressus sempervirens and Cupressus
arizonica are the most common species within the genus
Cupressus. Juniperus and Thuja are other genera of the
Cupressaceae family.

The increased prevalence of allergic sensitization to
Cupressaceae is probably due to the fact that  these plants
are widely used for gardening and reforestation. Exposure
to cypress pollen in atopic patients seems to be a strong
risk factor for allergic rhino-conjunctivitis and, in some
cases, for bronchial asthma. Because cypress pollen
occurs in the atmosphere in late winter, symptoms of
cypress-pollen allergy could be mistaken for viral
infections.

Minor allergenic pollens in the Mediterranean area
are Platanus, Hazel, Plantago, Rumex and Chenopo-
diaceae.

REFERENCES

1. D’Amato G, Spieksma FThM, Bonini S. Allergenic pollen and
pollinosis in Europe: Blackwell Scientific Publications, Oxford,
l991.

2. Wuthrich B.  Epidemiology of allergic diseases: are they really
on the increase? Int Arch Allergy Immunol 1989; 23: 484-492.

3. Burney PGJ. Evidence for an increase in atopic disease and
possible causes. Clin Exp Allergy 1993; 23: 484-492.

4. D’Amato G,Liccardi G.,Cazzola M. Environment and develop-
ment of respiratory allergy.I.outdoors. Monaldi Arch Chest Dis
1994; 49: 406-411.

5. European Allergy White Paper. Allergic diseases as a public
health  problem. The UCB Institute of Allergy 1997.

6. D’Amato G, Jäger S, Mandrioli P, Frenguelli G, Russo M,
Spieksma FThM. Pollen-related allergy in Europe. Lancet-the
challenge of asthma-Lancet Conference 1997; 66.

7. D’Amato G, Spieksma FThM, Liccardi G et al. Pollen-related
allergy in Europe. Position paper of the European Academy of
Allergology and Clinical Immunology. Allergy (in press).

8. Bousquet J, Cour P, Guerin B, Michel F.B. allergy in the
Mediterranean area.I.Pollen counts and pollinosis of Montpellier.
Clin Allergy 1984; 14: 249-258.

9. D’Amato G, Lobefalo G. Allergenic pollen in the Mediterranean
area.I. Allergy Clin Immunol 1989; 83: 116-122.

10. D’Amato G, Liccardi G. Pollen-related allergy in the European
Mediterranean area.Clin Exp Allergy 1994; 24: 2l0-219.

11. D’Amato G. European pollen types of allergological interest and
monthly appearance of pollination in Europe.In D’Amato G,
Spieksma FThM, Bonini S eds. Allergenic pollen and pollinosis
in Europe.Blackwell Sc Publ Oxford 1991; 66-78.

12. D’Amato G, Dal Bo S Bonini S. Pollen-related allergy in Italy.
Ann Allergy 1992; 68: 433-437.

13. Subiza J, Cabrera M, Valdivieso R et al. Seasonal asthma
caused by airborne Platanus pollen. Clin Exp Allergy 1994; 24:
1123-1129.

14. Antepara I, Fernandez JC, Gamboa P, Jaurefui I, Miguel F.
Pollen allergy in the Bilbao area. European Atlantic seabord
climate: pollination forecasting methods. Clin Exp Allergy 1995;
25: 133-140.

15. D’Amato G. Patologia allergica respiratoria. Editrice Kurtis
Milano 1993.

16. D’Amato G, De Palma R, Verga A et al. Antigenic activity of
nonpollen parts 8 leaves and stems) of allergenic plants (parietaria
judaica and Dactylis glomerata). Ann Allergy 1991; 67: 421-424.

17. D’Amato G, Gentili M, Russo M et al. Detection of Parietaria
judaica airborne allergenic activit: comparison between
immunochemical and morphological methods including clinical
evaluation. Clin Exp Allergy

18. D’Amato G, Ruffilli A, Ortolani C . Allergenic significance of
Parietaria (pellitory of the wall) pollen. In D’Amato G,
Spieksma FTh, Bonini S. (Eds 9. allergenic pollen and pollinosis
in Europe. Blackwell Sc Publ Oxford 1991; 111-116.

19. Spieksma FThM, von Wahl PG. Allergenic significance of
Artemisia (mugwort) pollen. In D’Amato G, Spieksma FThM,
Bonini S eds. Allergenic pollen and pollinosis in Europe.
Blackwell Sc Publ Oxford l991; 121-124.

20. Dechamp C, Deviller R. Ragweed, a potential plague in europe.
Allergy Clin Immunol News 1990; 2: 78-81.

21. Liccardi G, D’Amato M, D’Amato G.  Oleaceae pollinosis
- a  review. Int Arch Allergy Immunol 1996; 111: 210-217.

22. D’Amato G, Mullins J, Nolard N, Spieksma FThM. City spore
concentrations in the European economic Community (EEC).
VII: Oleaceae (Fraxinus, Ligustrum, olea). Clin Allergy 1988;
18: 541-547.

23. Panzani R, Zerboni R, Ariano R. Allergenic significance
of Cupressaceae pollen in some parts of the Mediterranean
area. In: D'Amato G, Spieksma FThM, Bonini S eds. Allerge-
nic pollen and pollinosis in Europe. Oxford: Blackwell Sc Publ
1991; 81-84.

24. Mari A, Di Felice G, Afferini C, Barletta B, Tinghino R, Pini
C. Cypress allergy: an underestimated pollinosis. Allergy 1997;
52: 355-356.

Address for correspondence:
Prof. Dr. Gennaro D’Amato
Via Rione Sirignano,10
80121 Napoli Italy




