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Abstract
Introduction: Respiratory allergies induced by allergenic plants pollen represent an important
public health problem with increasing prevalence and severity. Aerobiologic study of allergenic
pollens is performed in many countries on regular basis and correlated with health data from
allergists in the frame of national aerobiology networks. Romania has no aerobiology network and
pollen measurements have been done between 1999- 2012 in West region only . In the frame of
COST Action called Sustainable management of Ambrosia Artemisiifolia in Europe (SMARTER
FA 1203), three years collaboration with Reseau National de Surveillance Aerobiologique (RNSA)
from France and the first pollen monitoring center in Bucharest were established. The aim of this
paper is to present results of first pollen monitoring in Bucharest, activities of Romanian
SMARTER group and collaboration with European aerobiology specialists.
Material and method: We used a Hirst-type pollen trap placed on the roof of Research Center
from Colentina Clinical Hospital and the pollen monitoring method based on European
Aeroallergen Network (EAN) standardized requirements. Monthly results during the pollen
seasons 2014 - 2016 were sent to RNSA and EAN and posted on the European pollen information
site.
Results: We found high amounts of allergenic pollen, mainly grasses from May to September and
Ambrosia Artemisiifolia during September.
Conlcusions: We concluded that SMARTER offered access to aerobiology training, improved
multidisciplinary collaboration and perspectives to further develop national and international
projects. More coordinated efforts to develop national aerobiology network and to recuperate the
gap comparing to other European countries in the field of aerobiology and respiratory allergology
are needed.
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INTRODUCTION
Allergenic plants pollen of the atmosphere have important consequences on health and

environment in European countries, with significant individual and socio-economic impact,
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mainly due to increasing prevalence of respiratory allergies [1]. Reports of World Health
Organization (WHO) and World Allergy Organization (WAO) show increasing trend of both
prevalence and severity of pollen-induced allergy symptoms [2]. Recent aerobiology and
allergology studies revealed regional differences between countries and some changes of the
pollen map in Europe, pointing out the need for better integration of data from each country and
for a global evaluation of the problem [3]. Aerobiologic study of allergenic pollens is performed
in many countries on regular basis and correlated with health data from allergists in the frame of
national aerobiology networks. Many Western European countries have a long term experience
over 35 years of pollen monitoring, which became progressively more active in Europe since 1990s.
Most pollen monitoring stations in Europe take part in the European Aeroallergen Network (EAN),
which pools pollen data from pollen traps adhering to the standard requirements . There are more
than 420 pollen monitoring stations in Europe contributing to EAN, France has about 80 stations ,
Hungary and Poland have about 20 stations each [4]. It is important to know the presence,
distribution and flowering time of allergenic wild and cultivated plants, compared with monitoring
the concentration of atmospheric pollen in a particular area, in order to make a clear etiologic
diagnosis of respiratory allergies [5]. Another important aspect for aerobiologists and allergists is
the continuous spread of the danger represented by the invasive weed Ambrosia Artemisiifolia in
many European countries [6]. The recent European Commission Cooperation in Science and
Technology (COST) Action FA-1203, called Sustainable management of Ambrosia Artemisiifolia
in Europe — SMARTER, offered the opportunity and tools for complex evaluation of the impact
and recommendations for efficient management and future eradication of Ambrosia in all
European countries [7].

Romania has no aerobiology network and pollen measurements have been done between
1999- 2012 in the West region only, around the city of Timisoara [8] [9]. No pollen measurement
data are available for other regions, including the capital Bucharest. Despite this gap, significant
amount of scientific literature has been published by many plant specialists based on field studies
and observations of invasive weeds in some regions of the country [10]. Romanian specialists have
been involved in some regional projects dedicated to allergenic pollens, mainly Ambrosia [11],[12].
Romania was invited for the first time to take part in a global project dedicated to ragweed, due to

clear expansion of this invasive weed to Eastern European countries and the need for global
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evaluation of the danger [7]. The interest to develop an aerobiology laboratory in Bucharest came
back in 2009 from local allergists, due to increasing number of patients with respiratory allergic
diseases and the need to investigate the allergenic pollens from urban environment. Recognized
specialists from European countries with advanced experience in aerobiology have been invited to
attend Aerobiology symposia during the annual Allergology conferences.

The aim of this paper is to present results of the first pollen monitoring in Bucharest, during
three seasons between 2013-2016, the main activities of Romanian specialists in the frame of
SMARTER FA-1203, benefits and perspectives of the scientific collaboration with top European
specialists in the field of aerobiology and respiratory allergology. We took into consideration both
participation of SMARTER group members to international meetings, conferences and workshops
and the main local activities based on extended scientific collaborations.

MATERIALS AND METHOD

1. Initiation of the first Aerobiology Laboratory in Bucharest

We established a three years collaboration between Colentina Clinical Hospital from
Bucharest and Reseau National de Surveillance Aerobiologique (RNSA) from France immediately
after beginning of COST project SMARTER, end of 2012 and we started to perform pollen
monitoring on regular basis for the first time in Bucharest. We used a Hirst type volumetric pollen
trap placed on the roof of the four levels building of the Research —Development Pavilion (CDPC)
from Colentina Clinical Hospital, at 19 m height. We applied the standardized pollen monitoring
method according to European Aerobiology Society (EAS) recommendations [13]. The analysis
was done weekly and results expressed in pollen grains per cubic meter of air (pollen grains/m?).
Since one of our main difficulties is missing specialized staff, RNSA has offered two training
courses in aerobiology: one Basic Course in Lyon, January 2013 and the second Advanced Course
organized in cooperation with International Aerobiology Association (IAA) and EAS in Lithuania,
in August 2015. The activity of the first aerobiology center in Bucharest started with the pollen
season 2014, from March to October. Monthly results of the pollen season during three years
between 2013-2016, have been sent for validation to laboratory of RNSA and then to European
Aeroallergen Network (EAN). We consider 2014 the year of reference for the study period. Our
attention was focused on grasses and Ambrosia artemisiifolia pollen, which are considered the

major allergenic plants in our geographical area and were measured for the first time in the South-
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East part of the country. The pollen data from our center in Bucharest, which are actually the only
data from Romania, have been posted on the site polleninfo.org, starting with 2016.

2. Recorded activities of Romanian SMARTER Group

Romanian SMARTER group consisted in nine specialists from six university centers,
representing four different geographical regions — West, North, East and South, including the
capital Bucharest. The specialists involved are four biologists, two agricultural specialists and
three medical doctors, already interested in the field of invasive weeds, environment and health
impact of allergenic pollens. Two of the members are directors of Botanical Garden from
Bucharest and lasi. The national coordinators of SMARTER were an allergist from Bucharest
( first author of this paper ) and a plant specialist from Timisoara, both involved in university
teaching and research.

Romania has an area of 238.391 km?, with three big regions: Moldavia at East, Muntenia
at South and Transilvania at North-West. The climate is temperate-continental, with four seasons,
but climate changes occured during last decade, with longer hot Summer and shortened Spring and
Winter. Previous national studies showed that main relevant pollens responsible for inducing
seasonal respiratory allergies are grass pollen in Spring, followed by Ambrosia artemisiifolia in
Summer - Autumn. Increased spread of Ambrosia artemisiifolia is sustained by many field
observational studies performed by plant specialists in many regions of the country. Ambrosia was

previously considered to be more prevalent in the West regions and rural areas .

RESULTS

Results of the first pollen monitoring on regular basis in Bucharest during the seasons
2014-2016 showed significant amount of allergenic pollen, mainly grasses and weeds, the last
being represented by Ambrosia artemisiifolia (Amb) and Artemisia vulgaris (Art) . ( Table 1)

We found high amount of grasses pollen during May-June and surprisingly in September
also , with values ranging from 25 to 89 total monthly pollen grains/m3 air (Figure 1). Previous
data from the literature mention that atmospheric concentration of grass pollen able to induce hay-
fever symptoms is between 10-50 grains/m3 air [14]. Regarding weeds pollen, Ambrosia had high
levels starting with August and increased significantly during September 2014, to a total monthly

amount of 754 grains/m3 air ( Figure 2). We recorded high values of Ambrosia pollen during five
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consecutive days between 3rd — 9" September 2014, ranging from 64 to 231 grains/m3 air (Figure
3). The measurements of Ambrosia during August and September 2015 were unfortunately
compromised due to technical problems of the pollen trap, therefore we have no reliable data from
the summer 2015. Regarding trees pollen, the most abundant were silver poplar (populus) in
March and mulberry ( moraceae ) in April , both being not highly allergenic trees (Table 2 ). We
found slightly increased values of Birch pollen, which is a highly allergenic pollen mainly in
Central and Northern Europe, only during March 2014 ( Figure 4) .

The main activities of Romanian SMARTER group were focused on initiation of national
aerobiology network, establishment of a center with continuous aerobiology activity in Bucharest
and publication of our data on the EAN site. We looked for improved collaboration between
specialists from different national centers and for opportunities to participate to national and
international projects. The activity of SMARTER members consisted in publication of papers on
ragweed, including evaluation of allergists opinion and medical activity [15], participation to
annual SMARTER meetings, to many national and international aerobiology and allergology
conferences and symposia, media information campaigns about Ambrosia. One biologist from our
SMARTER group attended the two workshops on Ambrosia population dynamics survey held in
Montpellier in 2014 and Vienna in 2015.

DISCUSSION

Results of the first pollen monitoring center in Bucharest showed high amount of
allergenic pollen belonging to grass and weed plants families. Grass pollen in the atmosphere
was increased from May to September, with peak values in June, July and September ,
showing longer period than considered before. No data for comparison with other regions of
Romania and other years could be found. Ambrosia pollen was increased from August to
September , with five days having very high levels beginning of September 2014. We found a
peak value of 231 pollen particles /m3 air in early September, comparing with 292 particles /m3
in August 2009, which was mentioned in the literature for Timisoara region from Romania [16].
These data confirm that Ambrosia is a relevant allergenic pollen for South region of Romania
also and have to be followed for longer period and correlated with symptoms of induced seasonal

respiratory allergies.
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The main achievements and benefits of SMARTER for Romania are: establishment of national
collaboration between different specialists based on first Ambrosia group involving many centers
and regions of the country, evaluation of the national situation regarding pollen monitoring,
increasing the public interest for Ambrosia and media campaigns about this danger for public
health. Other benefits are: dissemination of main European objectives in the field of aerobiology
and the fight against Ambrosia, establishment of the first pollen monitoring center in Bucharest,
publication of pollen data from Bucharest on the polleninfo.org website [17]. We had
preliminary discussions to establish a collaboration with national institutions for vegetation and
environment, such as Research-Development Institute for Plant Protection and National Agency
for Environment. Our recent participation to the Workshop on Ragweed Pollen Alarm System in
Budapest in September 2016 has reinforced the need for a better regional collaboration in this
field. A law stating the obligation of land owners to eradicate Ambrosia was proposed by a
Deputy of the Romanian Parliament in September 2016, still pending [18]. Our data have to be
correlated with field observations from different plant specialists and health informations from
allergists. It is important that local authorities take into consideration allergenic potential of
different plant species in urban planning of green zones, since avoiding allergenic species could
provide a more healthy environment .

The main perspectives of our activity are: translation and implementation of the patient
hay-fever diary in Romania according to EAS requirements and development of collaboration with
allergists, in order to better correlate aerobiology data with patients symptoms [19], [20]. Another
priority is to inform and convince local authorities and decision-makers about the risk of allergenic
plants for public health and to influence implementation of non-allergenic plants in the urban areas,

following models from occidental countries. [21].

CONCLUSIONS
We concluded that our participation to European projects in the field of aerobiology and
collaboration of Romanian specialists with other European specialist and institutions can bring a
very fruitful experience and enthusiasm and accelerate the local activities and development. More

coordinated and increased efforts to recuperate the gap comparing to other European countries in
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the field of aerobiology and respiratory allergology are required. We have to increase awareness
of population and authorities about health impact of Ambrosia and other allergenic pollen and to
decrease the risk of allergenic plants for environment and public health. There is an urgent need to
continue research and to participate to national and international projects involving health and

environment authorities.

Alergiile respiratorii produse de polenul plantelor alergizante reprezinta o problema
importanta de sanatate publica, cu prevalenta si severitate in crestere. Masurarea polenurilor
alergenice din atmosfera se face constant in majoritatea tarilor europene, in cadrul retelelor
nationale de aerobiologie, integrate in Reteaua Europeana a Aeroalergenelor (EAN). Romania
nu are o retea nationala de aerobiologie, iar masurarea polenurilor alergenice s-a facut doar in
zona de Vest, in perioada 1999- 2012. In cadrul proiectului COST intitulat Managementul sustinut
al Ambrosia Artemisiifolia in Europa (SMARTER FA-1203 ), am initiat un protocol de colaborare
intre Spitalul Clinic Colentina si Reteaua Nationala de Supraveghere Aerobiologica (RNSA) din
Franta si am inceput masurarea polenurilor atmosferice in Bucuresti. Scopul acestei lucrari este
prezentarea rezultatelor primului centru de monitorizare a polenurilor alergizante din Bucuresti
in perioada 2013-2016, activitatea grupului roman in cadrul proiectului SMARTER si
colaborarea cu specialisti europeni in domeniul aerobiologiei. Am utilizat un colector de polen
tip Hirst amplasat pe acoperisul Centrului de Cercetare — Dezvoltare Colentina si metoda de
colectare standardizata recomandata de EAN. Masuratorile noastre au aratat cantitati mari de
polenuri alergizante in atmosfera, in special din speciile de graminee, in perioada mai —
septembrie si de Ambrosia Artemisiifolia in septembrie. Participarea noastra in SMARTER ne-a
oferit acces la cursuri de pregatire in aerobiologie, colaborarea multidisciplinara si perspectiva
implicarii in proiecte de cercetare nationale si internationale in acest domeniu. Sunt necesare
eforturi institutionale pentru dezvoltarea retelei nationale de aerobiologie in Romania si pentru
recuperarea decalajului fata de celelalte tari europene in domeniul aerobiologiei si alergologiei
respiratorii.

Correspondence to: POLLIANA MIHAELA LERU, M.D, Ph. D, Colentina Clinical
Hospital, Sos.Stefan cel Mare No.19-21, District 2, 020125 Bucharest, Romania,
E-mail: polianaleru@yahoo.com
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Table 1. Monthly concentration of Ambrosia, Artemisia and Grasses pollen (pollen grains/m3

air)
2014 2015 2016
Amb | Art | Grass | Amb | Art | Grass | Amb | Art | Grass
May 72 1 59 2 1 29
June 80 1 58 3 73
July 10 24 49 10 1 47 12 14 84

August 84 44 25 3 2 11 101 41 71

Septemb
er 754 53 89 6 2 2 450 14 12
October 4 1

Table 2. Monthly concentration of trees pollen (Spring- Summer, 2014-2016)
(pollen grains/m3 air)

March | April May June July
2014 | Moraceae ( mulberry) 1247 51 5
2015 456 18
2016 41 1 12 21
2014 | Populus ( Poplar) 401 2 1
2015 198 49
2016 19 28 1
2014 | Cupres ( Cypres) 115 7 2 2 1
2015 272 10 10 1
2016 35 29 40 7 11
2014 [ Ulmus (elm) 120 7
2015 104 17
2016 30 10
2014 | Acer (adler) 143 26
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2015 15 4 4
2016 31 1 3 2
2014 | Betulaceae ( Birch) 86 12 2

2015 8 15 3

2016 47 14 4 3

Figure 1. Monthly concentration of grasses pollen during May- September 2014 — 2016
(pollen grains /m3 air)
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Figure 2. Monthly concentration of Ambrosia pollen during 2014 and 2016
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Figure 3. Daily concentration of Ambrosia during September 2014 (pollen grains/m3 air)
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Figure 4. Monthly concentration of Birch pollen (pollen grains/m3 air)
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