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ObjectivesObjectives

••  To actualise the To actualise the XAC spore databaseXAC spore database, validating the, validating the
raw data (daily counts) and the spore classificationraw data (daily counts) and the spore classification

•• To calculate the  To calculate the classic classic aerobiological aerobiological parametersparameters
((meanmean  daily daily andand weekly concentrations weekly concentrations together with  together with monthly monthly andand annual annual
indexes indexes and correspondingand corresponding absolute  absolute maximamaxima))

•• To analyse these data, looking for  To analyse these data, looking for differences anddifferences and
analogies between stationsanalogies between stations, specially in the allergenic, specially in the allergenic
spore spectraspore spectra

•• To point out the future working lines To point out the future working lines
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Sampling sitesSampling sites

CataloniaCatalonia
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             Sampling sites             Sampling sites

Aerobiological Sampling Altitude Geographical Mean Annual Annual

Stations (m.a.s.l.) Coordinates Temperature (ºC) Rainfall (mm)

Barcelona 12 41º24' N,02º11' E 16.4 593

Bellaterra 190 41º33' N, 02º07' E 15.2 594

Girona 70 41º59' N, 02º60' E 15.0 740

Lleida 221 41º37' N, 00º37' E 15.1 385

Manresa 238 41º43' N, 01º50' E 13.6 619

Tarragona 20 41º07' N, 01º15' E 15.8 478

Phytoclimates

Fresh-Continental Oriental-semihumid

Fresh-Continental Oriental-semihumid

Geographical characteristics Climatic characteristics

Fresh-Tethyc-semiarid

(Allue,1990)

Fresh-Tethyc-semiarid

Fresh-Continental Oriental-semihumid

Fresh-Transitional-semiarid

Barcelona 12 41º24' N, 02º11' E 16.4 593

Bellaterra 190 41º33' N, 02º07' E 15.2 594

Girona 70 41º59' N, 02º60' E 15.0 740

Lleida 221 41º37' N, 00º37' E 15.1 385

Manresa 238 41º43' N, 01º50' E 13.6 619

Tarragona 20 41º07' N, 01º15' E 15.8 478

Fresh-Continental Oriental-semihumid

Fresh-Tethyc-semiarid

Fresh-Tethyc-semiarid

Fresh-Continental Oriental-semihumid

Fresh-Continental Oriental-semihumid

Fresh-Transitional-semiarid
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DailyDaily  samplesample

Seven-day recording Hirst samplersSeven-day recording Hirst samplers

Sampling MethodsSampling Methods

                      Pollen:  REA standarditzed method
Daily  counts   4 longitudinal lines
               Spores:  1 longitudinal line
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Relation of fungal sporesRelation of fungal spores
Taxa S istem atic G roup Taxa S istem atic G roup
A g aricu s A B asidiom ycota O id iu m D euterom ycota (A scom ycota)
A g ro cyb e B asidiom icota O ther A S C O M YC O TA  1-cel A scom ycota
A ltern aria A D euterom icota (A scom icota) O ther A S C O M YC O TA  2-cel A scom ycota
A rth rin iu m A D euterom ycota (A scom ycota) O ther A S C O M YC O TA  n-cel A scom ycota
A sco b o lu s A scom ycota O ther B A S ID IO M YC O TA B asidiom ycota
A sp erg illu s-P en icilliu m A D euterom ycota (A scom ycota) O ther D E U TE R O M YC O TA D euterom ycota
A stero sp o riu m D euterom ycota P erico n ia A D euterom ycota
C h aeto m iu m A A scom ycota P ith o m yces D euterom ycota (A scom ycota)
C lad o sp o riu m A D euterom ycota (A scom ycota) P leo sp o ra A scom ycota
C O P R IN A C E A E A B asidiom ycota P o lyth rin ciu m A D euterom ycota (A scom ycota)
C u rvu laria D euterom ycota (A scom ycota) P u ccin ia A B asidiom ycota
D rech slera-H elm in th o sp o riu m A D euterom ycota (D rechslera A scom ycota) S p h acelo th eca B asidiom ycota
E p ico ccu m A D euterom ycota S tem p h yliu m A D euterom ycota (A scom ycota)
F u sariu m A D euterom ycota (A scom ycota) T etrap lo a D euterom ycota (A scom ycota)
G anoderm a A B asidiom ycota TH E LE P H O R A C E A E B asidiom ycota
H u m ico la D euterom ycota T illetia A B asidiom ycota
In o cyb e B asidiom ycota T o ru la A D euterom ycota
L ep to sp h aeria A A scom ycota U stilag o A B asidiom ycota
M YX O M YC O TA M ixom ycota V E N TU R IA C E A E A scom ycota
N ig ro sp o ra A D euterom ycota (A scom ycota) X YLA R IA C E A E A A scom ycota

U nknow n S pores
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ComparedCompared
sporesspores
spectraspectra

B arcelo n a B ellaterra G iro n a L leid a M an resa T arrag o n a

T axa 1995-2001 1995-2001 1996, 2000 1996, 2000 1996, 2000 1996, 2000

S P O R E S  T O T A L 2995 80 5213 01 6425 23 5859 42 845567 3454 87

A g a ricu s 2852 5444 1012 339 3266 946

A g ro cyb e 1496 3232 1033 2202 5419 1261

A lte rn a ria 7313 1025 8 1264 9 31098 1206 1 6806

A rth rin iu m 1090 1580 10566 5983 2174 919

A sco b o lu s 69 67 4 25 129 39

A sp e rg illu s-P e n icilliu m 2785 1873 5051 1235 6411 3300

A ste ro sp o riu m 2 51 232 20 44 16

C h a e to m iu m 203 250 360 366 289 153

C la d o sp o riu m 1209 52 1987 49 2352 84 2361 29 301550 1465 58

C O P R IN A C E A E 6872 21068 1989 0 7766 1525 2 7301

C u rvu la ria 73 113 3868 5149 327 201

D re ch sle ra -H e lm in th o sp o riu m 1047 1434 1514 1959 4505 2579

E p ico ccu m 879 983 2970 4152 1379 501

F u sa riu m 15 63 143 41 11 46

G a n o d e rm a 997 1689 2549 459 731 488

H u m ico la 2 58 10 132 13 2

In o cyb e 24 51 21 0 55 18

L e p to sp h a e ria 1781 3769 13601 4096 4776 2517

M Y X O M Y C O T A 781 1140 1999 812 3557 2144

N ig ro sp o ra 107 148 44 169 338 119

O idiu m 1416 1225 1574 1132 1457 254

O the r A S C O M Y C O T A  1 -cel 8734 7 1587 46 2242 83 2028 38 320380 1076 39

O the r A S C O M Y C O T A  2 -cel 7153 1552 6 2686 8 2219 2 53435 2518 5

O the r A S C O M Y C O T A  n -cel 2670 9 56353 4609 7 2870 5 56629 2297 4

O the r B A S ID IO M Y C O T A 7862 10826 3957 1233 1008 5 1066

O the r D E U T E R O M Y C O T A 9027 1467 4 11 1 18492 119

P e rico n ia 831 827 2208 1136 630 635

P ith o m yce s 186 141 548 56 162 259

P le o sp o ra 1304 2089 2003 3823 4758 2197

P o lyth rin ciu m 87 75 170 136 63 24

P u ccin ia 272 336 252 99 244 247

S p h a ce lo th e ca 23 32 4 860 157 66

S te m p h yliu m 698 901 1112 810 1075 521

T e tra p lo a 10 6 289 705 12 8

T H E L E P H O R A C E A E 851 1460 1114 182 2564 721

T ille tia 23 52 245 5 71 47

T o ru la 533 614 957 1433 951 696

U stila g o 4291 3760 8156 7337 6156 3354

V E N T U R IA C E A E 211 328 7 8 466 29

X Y LA R IA C E A E 237 328 1704 805 1329 496

U nkn ow n spores 1168 985 8163 10313 4163 3033

A N N U A L S U M  of the M E A N  D A ILY C O N C E N TR A TIO N S
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B arcelo n a B ellaterra G iro n a L leid a M an resa Tarrag o n a
Taxa 1995-2001 1995-2001 1996, 2000 1996, 2000 1996, 2000 1996, 2000

A LLE R G E N IC  S P O R E S 153864 254199 320438 305553 363262 178254

A g a ricu s 2852 5444 1012 339 3266 946
A lte rn a ria 7313 10258 12649 31098 12061 6806
A rth rin iu m 1090 1580 10566 5983 2174 919
A sp e rg illu s-P e n icilliu m 2785 1873 5051 1235 6411 3300
C h a e to m iu m 203 250 360 366 289 153
C la d o sp o riu m 120952 198749 235284 236129 301550 146558
C O P R IN A C E A E 6872 21068 19890 7766 15252 7301
D re ch sle ra -H e lm in th o sp o riu m 1047 1434 1514 1959 4505 2579
E p ico ccu m 879 983 2970 4152 1379 501
F u sa riu m 15 63 143 41 11 46
G a n o d e rm a 997 1689 2549 459 731 488
L e p to sp h a e ria 1781 3769 13601 4096 4776 2517
N ig ro sp o ra 107 148 44 169 338 119
P e rico n ia 831 827 2208 1136 630 635
P o lyth rin ciu m 87 75 170 136 63 24
P u ccin ia 272 336 252 99 244 247
S te m p h yliu m 698 901 1112 810 1075 521
T ille tia 23 52 245 5 71 47
T o ru la 533 614 957 1433 951 696
U stila g o 4291 3760 8156 7337 6156 3354
X Y LA R IA C E A E 237 328 1704 805 1329 496
O ther spores 145715 267102 322084 280389 482305 167233

A N N U A L S U M  of the M E A N  D A ILY C O N C E N TR A TIO N S

Compared allergenic spores spectraCompared allergenic spores spectra
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  Allergenic spores Allergenic spores                                   spectra  spectra

Cladosporium
COPRINACEAE
Alternaria
Agaricus

Leptosphaeria
Ustilago

Asp.-Penicillium
Ganoderma
Arthrinium

Drechs.Helminthos.
Epicoccum
Stemphylium
Periconia
Torula
Puccinia

XYLARIACEAE
Chaetomium
Nigrospora
Polythrincium
Fusarium
Tilletia

BELLATERRA
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LLEIDA
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C h aeto m iu m

P u ccin ia

T illetia

P o lyth rin ciu m

F u sariu m
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GIRONATARRAGONA
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Total sporesTotal spores -  - Compared monthly dynamicsCompared monthly dynamics
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Collaboration XAC - SCAIC*Collaboration XAC - SCAIC*
Study on theStudy on the prevalence of fungal spores  prevalence of fungal spores sensibilizationsensibilization  inin
population with population with rhinitisrhinitis and/or allergic asthma  and/or allergic asthma inin Catalonia Catalonia

15 medical centres15 medical centres

January to December 2002January to December 2002

Prick test with:Prick test with:

        Alternaria alternata    Alternaria alternata

        Aspergillus fumigatus    Aspergillus fumigatus

      Cladosporium herbarum      Cladosporium herbarum

      Penicillium nottatum      Penicillium nottatum

      Ustilago      Ustilago

300 patients300 patients

Jan to Apr 2002Jan to Apr 2002

SensibilizationSensibilization::

            19 %19 %

              9 %  9 %

        4 %        4 %

        6 %        6 %

        3 %        3 %

Per Per localitieslocalities::

Barcelona           30 %Barcelona           30 %

          Barcelona   25 %Barcelona   25 %

          Terrassa Terrassa     52 %    52 %

          Manresa Manresa     45 %    45 %

Girona Girona                 31 %                31 %

Lleida Lleida                  14 %                 14 %

TarragonaTarragona                30 %        30 %

* * Aerobiological Network of Catalonia Aerobiological Network of Catalonia -  -  Catalan Society of Allergy and Clinical ImmunologyCatalan Society of Allergy and Clinical Immunology
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AlternariaAlternaria dynamics, Barcelona 1995-2001 dynamics, Barcelona 1995-2001
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CladosporiumCladosporium mean daily spores mean daily spores
concentrations, Barcelona 1995-2001concentrations, Barcelona 1995-2001
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Site Statistics 1995 1996 1997 1998 1999 2000 2001
B arcelo na N o . days 3 6 4 3 6 3 3 5 1 3 6 2 3 5 8 3 6 5 3 6 3

M ean 2 9 9 ,4 0 2 4 9 ,3 2 4 3 2 ,5 1 3 4 2 ,0 0 2 7 1 ,6 9 3 7 5 ,5 4 3 7 1 ,5 0
S td. deviatio n 3 1 2 ,2 4 3 0 1 ,5 8 4 3 5 ,1 8 4 2 3 ,9 5 2 8 3 ,8 5 4 0 8 ,1 3 4 4 3 ,6 8
C V 1 ,0 4 1 ,2 1 1 ,0 1 1 ,2 4 1 ,0 4 1 ,0 9 1 ,1 9
M axim um 2 2 6 8 2 6 0 7 2 8 7 0 4 3 6 5 1 5 2 0 2 9 0 9 2 8 9 0

B ellaterra N o . days 3 4 7 3 4 5 3 6 5 3 6 3 3 5 8 3 6 1 3 6 5
M ean 7 0 9 ,4 4 3 7 4 ,8 3 6 9 5 ,0 6 5 2 0 ,8 2 4 2 5 ,0 8 5 4 7 ,5 4 5 4 3 ,6 0
S td. deviatio n 7 8 5 ,0 5 3 8 2 ,5 9 7 5 3 ,2 8 6 7 4 ,2 0 4 6 1 ,0 0 5 6 7 ,3 5 6 7 2 ,5 7
C V 1 ,1 1 1 ,0 2 1 ,0 8 1 ,2 9 1 ,0 8 1 ,0 4 1 ,2 4
M axim um 5 4 6 3 2 5 7 0 6 4 3 2 6 8 7 1 2 5 0 6 3 3 4 6 3 9 7 9

Cladosporium Cladosporium Compared statisticsCompared statistics
Barcelona and Barcelona and BellaterraBellaterra, 1995-2001, 1995-2001
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MedianMedian daily  daily CladosporiumCladosporium  spores concentration with trend  spores concentration with trend 
((Friedman's supersmoothingFriedman's supersmoothing),), Barcelona 1995-2001 Barcelona 1995-2001
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ConclusionsConclusions
Fungal spores spectrum Fungal spores spectrum in in CataloniaCatalonia

Rank of localities:Rank of localities:
          ManresaManresa
          GironaGirona
          LleidaLleida
          BellaterraBellaterra
          TarragonaTarragona
     Barcelona     Barcelona

++

--

Total Total sporesspores
Allergenic sporesAllergenic spores
Highest annual indexesHighest annual indexes

Rank of localities Rank of localities following the dfollowing the diversity ofiversity of
taxa with highest annual indexestaxa with highest annual indexes::

          GironaGirona
          ManresaManresa  - - LleidaLleida
          BellaterraBellaterra
          Tarragona - BarcelonaTarragona - Barcelona

++

--

Alphabetical relation ofAlphabetical relation of
allergenic spores:allergenic spores:

Agaricus
Alternaria
Arthrinium
Aspergillus-Penicillium
Chaetomium
Cladosporium
COPRINACEAE
Drechslera-Helminthosporium
Epicoccum
Fusarium
Ganoderma
Leptosphaeria
Nigrospora
Periconia
Polythrincium
Puccinia
Stemphylium
Tilletia
Torula
Ustilago
XYLARIACEAE

Rank of allergenic sporesRank of allergenic spores::
Cladosporium, COPRINACEAE, Alternaria, Ustilago
Asp-Penicill, Leptosphaeria, Arthrinium, Drechs-Helminth, Agaricus...
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