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Polinización



UnaUna anteraantera = 2= 2..500 500 granogranos de polen s de polen 
UnaUna florflor tienetiene 3 3 anterasanteras = 7.500 = 7.500 granosgranos
UnaUna espigaespiga 10 10 floresflores = 75.000 = 75.000 granosgranos
UnaUna espigaespiga 15 15 espiguillasespiguillas = 1.125.000 = 1.125.000 granosgranos
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Polinosis



•Realizó provocaciones 
nasales

• Correlacionó los 
recuentos con los 
síntomas

•Inventó un colector de 
pólenes

•Realizó pruebas 
cutáneas



¿¿CCóómo mo hacemos hacemos 
en la actualidad los en la actualidad los 

recuentos de recuentos de 
ppóólenes?lenes?



Burkard Seven Day Volumetric Spore-Trap

1977 





Burkard Seven Day Volumetric Spore-Trap

1977 

Glicero-gelatina

Gelatina 4 gramos

H2 O 42 ml.

(Poner al baño María a 80ºC hasta que se funda, 
luego añadir)

Glicerina 50 ml.

Solución de fuchina 0,5%

Fuchina básica 1 gr.

Etanol 96% 100 ml

H2 O 100 ml

Glicero-gelatina teñida con fuchina:

Poner 3-4 gotas de la solución de fuchina 0,5% en 10 ml de glicerogelatina









Burkard (recuento)









¿¿PorquPorquéé es es úútil til 
para el clpara el clíínico nico 

disponer de los disponer de los 
recuentos de recuentos de 

ppóólenes?lenes?



Utilidad clínica de los recuentos de pólenes



 
Determinar causa de polinosis en cada ciudad



 
Determinar causa de polinosis en cada paciente



 
Planificación de viajes



 
Explicar variabilidad en la gravedad de la polinosis

• Aparición de nuevos pólenes alergénicos
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

 
Determinar causa de polinosis en cada ciudad

• 44 tipos de pólenes
• 32 familias
• Identificados 99,7% 

de los pólenes
• No identificados 

0,3%

Madrid 31 años de observación (1979 2010)





 
Determinar causa de polinosis en cada ciudad

• 18 tipos de pólenes más 
frecuentes

• Cada uno contribuye  > 0,4% 
de los pólenes totales

• 95% de todas las 
observaciones

• Representa la flora anemófila 
de Madrid



J Subiza et al. JACI 1995
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Calendario 
polínico de 

Madrid

• 18 tipos de 
pólenes más 
frecuentes

• Cada uno 
contribuye  > 
0,4% de los 
pólenes 
totales

• 95% de todas 
las 
observaciones

• Representa la 
flora 
anemófila de 
Madrid

Subiza J et al. JACI 1995;96:15

PCP

52%

53%

15%

38%

28%

29%

89%

6%

35%
17%

56%



Subiza J. Pola J, Feo F, Moral A, Bartra J. Pollinosis 2003. Aerobiological Committee of the SEAEIC

72%

87 %

53%

45%

55%

74%

88%

78%

84%85%

91%

95%

82%

Prevalence of pollen Prevalence of pollen pollysensitizationpollysensitization
within pollinosis patients inwithin pollinosis patients in 13 13 SpanishSpanish citiescities

<50 %

50-80%

>80%

13 cities
1.536 patients

Males 48 %
Females 52 %
Age (mean) 30 years
Clinical data:

Rhinitis 93 %
Conjunctivitis 89%
Asthma 41%



NoNo

SSíí

ExtractsExtracts withwith a a singlesingle--allergenallergen
in in monosensitizedmonosensitized patientspatients
DurhamDurham NEJMNEJM11999;341:468999;341:468

ExtractsExtracts withwith multiplemultiple allergensallergens in in 
polysensitizedpolysensitized patientspatients
AdkinsonAdkinson NEJM1997;336:324NEJM1997;336:324

Eficacia de la inmunoterapiaEficacia de la inmunoterapia

Eficacia de la inmunoterapiaEficacia de la inmunoterapia



Ejemplo de un paciente polEjemplo de un paciente políínico de Madridnico de Madrid
Pruebas cutPruebas cutááneasneas

¿¿QuQuéé puedo hacer?puedo hacer?



AlerConAlerCon®®: Conceptual Idea: Conceptual Idea

Tools for assessing immunotherapy:

Pollen 
counts

Skin 
tests

Diary 
symptom 

score

Alercon, a programme which 
automatically unifies

diary symptom score
pollen counts
and skin test

in order to try to improve 
the efficiency of 
immunotherapy in 
polysensitised pollinosis 
patients



AUTOMATIZATION AUTOMATIZATION OFOF SKIN PRICK SKIN PRICK 
TESTSTESTS BY BY PRICKFILMPRICKFILM

This device basically This device basically 
consiconsistssts ofof 2 different 2 different 
layerlayerss. A paper layer that . A paper layer that 
we use to perform the prick we use to perform the prick 
and a plastic layer that we and a plastic layer that we 
use to perform the reading.use to perform the reading.



AUTOMATIZATION AUTOMATIZATION OFOF SKIN PRICK SKIN PRICK 
TESTSTESTS BY BY PRICKFILMPRICKFILM

FFirstlyirstly we we 
stick the stick the 
paper layer paper layer 
on the on the 
forearm forearm 
thanks to a thanks to a 
medical medical 
adhesive adhesive 
which is which is 
present in present in 
the corners. the corners. 



AUTOMATIZATION AUTOMATIZATION OFOF SKIN PRICK SKIN PRICK 
TESTSTESTS BY BY PRICKFILMPRICKFILM

Secondly, Secondly, 
we put the we put the 
different different 
drops of drops of 
allergen allergen 
extracts extracts andand 
controls, in controls, in 
the small the small 
holes holes 



Thirdly we Thirdly we 
perform the prick perform the prick 
using a lancet for using a lancet for 
each drops to each drops to 
avoid cross avoid cross 
contaminationcontamination



AUTOMATIZATION AUTOMATIZATION OFOF SKIN PRICK SKIN PRICK 
TESTSTESTS BY BY PRICKFILMPRICKFILM

Fourthly  we Fourthly  we 
remove the remove the 
excess of excess of eextractxtract 
withwith aa drying drying 
paperpaper



AUTOMATIZATION AUTOMATIZATION OFOF SKIN PRICK SKIN PRICK 
TESTSTESTS BY BY PRICKFILMPRICKFILM

After After 1515 minutes, minutes, 
we stick a  we stick a  
plastic layer that plastic layer that 
contains a contains a 
medical adhesive medical adhesive 
over the paper over the paper 
layer layer 



AUTOMATIZATION AUTOMATIZATION OFOF SKIN PRICK SKIN PRICK 
TESTSTESTS BY BY PRICKFILMPRICKFILM

Then with a Then with a 
black pen, we black pen, we 
draw the outlines draw the outlines 
of the different of the different 
hiveshives



AUTOMATIZATION AUTOMATIZATION OFOF SKIN PRICK SKIN PRICK 
TESTSTESTS BY BY PRICKFILMPRICKFILM

We remove the We remove the 
plastic layer from plastic layer from 
the forearmthe forearm



AUTOMATIZATION AUTOMATIZATION OFOF SKIN PRICK SKIN PRICK 
TESTSTESTS BY BY PRICKFILMPRICKFILM

we stick the plastic we stick the plastic 
layer on an page that layer on an page that 
contain a bar code contain a bar code 
indicating the type of indicating the type of 
batbatttereryy

we scan the page we scan the page 
and in this way and in this way 
we obtainwe obtain 
reading resultsreading results 
immediatellyimmediatelly





 

Allergen area is subtracted from 
saline = AA



 

Histamine area is subtracted from 
saline = HA



 

Compare AA with HA according to 
the following graduation
- =     negative
1+ = 25 % ofl HA
2+ = 50 % of HA
3+ = 100 % of HA
4+ = 200 % of HA



 

1) Dreborg, ed. Skin tests used in 
type I Allergy testing. Position paper. 
Allergy, 1989;44 (Suppl 10):1-59

in the first column, you in the first column, you 
can observe the can observe the 
different allergen different allergen 
extracts that we tested extracts that we tested 
and the controls. and the controls. 

In the second column In the second column 
you can see the exact you can see the exact 
area of the hives area of the hives 
expressed in mmexpressed in mm22

Additionally, the Additionally, the 
software software program, program, 
following the following the 
recommendation of the recommendation of the 
European Academy of European Academy of 
Allergy, Allergy, calculatcalculateses the the 
results in a graduation results in a graduation 
from 0 to 4+from 0 to 4+



The program is able to generate a report of  The program is able to generate a report of  
the skin prick testthe skin prick test..

But the most important thingBut the most important thing,, is the fact that is the fact that 
all the skin prick test results are all the skin prick test results are nownow stored in stored in 
a data base that we can use with the a data base that we can use with the AlerconAlercon 
program to perform the correlations with the program to perform the correlations with the 
symptomssymptoms..



HOW CAN WE HOW CAN WE 
AUTOMATIZEAUTOMATIZE THE THE DIARY DIARY 

SYMPTOM SCORESYMPTOM SCORE??



AlerconAlercon Electronic Electronic DiaryDiary CardCard

......usingusing anan Electronic Electronic DiaryDiary CardCard. . ThisThis isis in reality a in reality a simplesimple program program 
that we generate from the that we generate from the AlerconAlercon and and isis automatically sent to the automatically sent to the 
patient by email. When the patient receives this email in their patient by email. When the patient receives this email in their PC, PC, 
the program is automatically installed in their computerthe program is automatically installed in their computer............



Alercon Electronic Diary Card
..from this ..from this 
moment, moment, 
whenever whenever 
the patient the patient 
starts the starts the 
computer, a computer, a 
calendar calendar 
appears, with appears, with 
a notice a notice 
indicating indicating 
that the that the 
patient needs patient needs 
to fill in the to fill in the 
electronic electronic 
diary card.diary card.....



MySQL

AlerCon

Electronic Diary Card

Doctor’s PC

Patient’s PC

SQL Server

Data SentData update

Pollen 
counts

PrickFilm

Alercon

Patient’s skin tests

Patient’s daily symptoms

..w..when the patient closes the electronic diary card hen the patient closes the electronic diary card 
program, all data on the electronic diary card program, all data on the electronic diary card are are 
automaticallyautomatically sentsent to a central server. Additionally, to a central server. Additionally, 
when the doctor starts the when the doctor starts the AlerconAlercon in his PC, he in his PC, he 
automatically obtains both the patientautomatically obtains both the patient’’s data and s data and 
pollen countpollen counts, s, alongalong withwith thethe skin skin prickprick test test resultsresults 
fromfrom thethe prickfilmprickfilm..



ClinicalClinical cases cases usingusing 
AlerconAlercon



CLINICAL CASE USING CLINICAL CASE USING 
ALERCONALERCON

Patient 1Patient 1 A 22 year old manA 22 year old man
RC Symptoms: RC Symptoms: multimulti--seasonalseasonal

SPTSPT ISAC (ISU)ISAC (ISU) Nasal ProvocationNasal Provocation
CupressusCupressus arizonicaarizonica 4+4+ Positive Positive (1.852 BU/(1.852 BU/mLmL))

nCupnCup a 1a 1 9.13 (2)9.13 (2)

PhleumPhleum pratensepratense 3+3+ Positive Positive (16.677BU/mL)(16.677BU/mL)
rPhlrPhl p 1p 1 0.81 (1)0.81 (1)

OleaOlea europaeaeuropaea 3+3+ PositivePositive(206 BU/(206 BU/mLmL))
nOlenOle e 1e 1 0.86 (1)0.86 (1)

ChenopodiumChenopodium albumalbum 2+2+ ndnd non donenon done









we can observe the patient rhinitis symptoms scores we can observe the patient rhinitis symptoms scores 
from 16 September 2007 to 7 May 2009from 16 September 2007 to 7 May 2009

With a click in the prick column, we can select only With a click in the prick column, we can select only 
the pollen types that showed a positive skin prick the pollen types that showed a positive skin prick 
test.. test.. 



Clinical case using Alercon (1)

....there were only 3 different types of pollen, there were only 3 different types of pollen, CupressusCupressus OleaOlea, and , and 
grassesgrasses

In the second column, we observe the atmospheric In the second column, we observe the atmospheric porcentualporcentual 
contribution of each pollen type in total pollen, during this pecontribution of each pollen type in total pollen, during this period. riod. 

In the third and fourth column, we can see the correlation coeffIn the third and fourth column, we can see the correlation coefficient icient 
between symptoms and each type of pollen and the significant. between symptoms and each type of pollen and the significant. 

Finally, in the last columns we have the results of Finally, in the last columns we have the results of thethe skin prick testsskin prick tests



Clinical case using Alercon (1)

You can see that the You can see that the SSymptomsymptoms only showed a only showed a significantsignificant correlation with correlation with 
CCupressusupressus but not with but not with OleaOlea and grasses and grasses countscounts in spite in spite ofof the positivity the positivity inin 
the skin prick teststhe skin prick tests



Clinical case using Alercon (1)

In this In this polysensitisedpolysensitised patient, patient, CupressusCupressus is his dominant pollen, and we think is his dominant pollen, and we think 
he is a good candidate to try an immunotherapy only with this pohe is a good candidate to try an immunotherapy only with this pollen.llen.

And we could obtain this knowledge in And we could obtain this knowledge in a a veryvery easy way, thanks to easy way, thanks to AlerconAlercon..



CLINICAL CASE USING CLINICAL CASE USING 
ALERCONALERCON

PatientPatient 22 A 44 A 44 yearyear oldold manman
RC RC SymptomsSymptoms: : seasonalseasonal

SPTSPT ISAC (ISU)ISAC (ISU)
CupressusCupressus arizonicaarizonica 1+1+

nCupnCup a 1a 1 < 0.3   (< 0.3   (--))

PlatanusPlatanus acerifoliaacerifolia 3+3+
nPlanPla a 1a 1 < 0.3  (< 0.3  (--))

PhleumPhleum pratensepratense 2+2+
rPhlrPhl p 1p 1 5.8     (2)5.8     (2)

Olea Olea europaeaeuropaea 3+3+
nOlenOle e 1e 1 < 0.3  (< 0.3  (--))



Clinical case using Alercon (2)



Clinical case using Alercon (2)



Clinical case using Alercon (2)
SPTSPT

PopulusPopulus albaalba 3+3+

MorusMorus albaalba --

UrticaUrtica dioicadioica --

Parietaria judaicaParietaria judaica --

Quercus Quercus rotundifoliarotundifolia --



Clinical case using Alercon (2)



Clinical case using Alercon (2)



Clinical case using Alercon (2)



Gracias por su Gracias por su 
atenciatencióónn
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• Planificación de viajes
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• Planificación de viajes

European Pollen Information
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VENTAS DE ANTIHISTAMÍNICOS EN MADRID Y 
RECUENTOS DE PÓLENES DE GRAMÍNEAS (por meses)

Fuente: Recuentos = Clínica Subiza; Ventas antiH1 = IMS



Asistencias semanales por asma en 
urgencias durante 7 años

Boletín epidemiológico de la comunidad de Madrid Mayo-Junio 2000. (supl.) 2000; 6:37

140

100

160PPóólenes de gramlenes de gramííneas, factor mneas, factor máás s 
importante importante agudizadoragudizador del asma del asma 
en Madriden Madrid



Utilidad clínica de los recuentos de pólenes 
Explicar variabilidad en la gravedad de la polinosis

¿Es posible 
predecir la 
intensidad de la 
estación?



Rev. Esp. Alergol Inmunol Clín. 1998;13:45-58

Variaciones interanuales de las gramVariaciones interanuales de las gramííneasneas
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¿Cómo viene 
esta primavera?





Utilidad clínica de los recuentos de pólenes



 
Determinar causa de polinosis en cada ciudad



 
Determinar causa de polinosis en cada paciente



 
Planificación de viajes



 
Explicar variabilidad en la gravedad de la polinosis

• Aparición de nuevos pólenes alergénicos

• Estudios sobre eficacia de vacunas y fármacos

• Explicar prevalencia de sensibilizaciones



Aparición de nuevos pólenes alergénicos

Rybnicek and Jaeger. Allergy Clin Immunol International 2001

1989
1997

Hungría

Rep Checa
Eslovaquia

Rumanía

Ucrania

Yugoslavia

Croacia

Bosnia

Austria

Prick test positivos

Hungría (Budapest) 90%

Rep Checa (Praga) 35%

Italia (Milán) 60%

Francia (Lyon) 10%

Austria (Viena) 30%

(AFEDA)



Utilidad clínica de los recuentos de pólenes



 
Determinar causa de polinosis en cada ciudad



 
Determinar causa de polinosis en cada paciente



 
Planificación de viajes



 
Explicar variabilidad en la gravedad de la polinosis

• Aparición de nuevos pólenes alergénicos

• Estudios sobre eficacia de vacunas y fármacos

• Explicar prevalencia de sensibilizaciones



Utilidad clínica de los recuentos de pólenes
• Estudios sobre eficacia de vacunas y fármacos

Varney Br Med J 1991



Utilidad clínica de los recuentos de pólenes



 
Determinar causa de polinosis en cada ciudad



 
Determinar causa de polinosis en cada paciente



 
Planificación de viajes



 
Explicar variabilidad en la gravedad de la polinosis

• Aparición de nuevos pólenes alergénicos

• Estudios sobre eficacia de vacunas y fármacos

• Explicar prevalencia de sensibilizaciones
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Explicar prevalencia de sensibilizaciones

Prevalencia de pruebas 
cutáneas positivas a Olea 
entre la población con 
polinosis de 12 provincias 
españolas

r = 0,5

p < 0,05

Recuentos totales anuales 
de pólenes de Olea

1995



¿¿La prevalencia de La prevalencia de 
sensibilizacisensibilizacióón a n a 

ppóólenes se puede lenes se puede 
explicar siempre, sexplicar siempre, sóólo lo 

por el grado de por el grado de 
exposiciexposicióón  n  ??



Recuentos-prevalencia de sensibilización a cupresáceas y coches diésel en Madrid:
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<1%

23%
58%

J Subiza et al. JACI 1995
Datos ANFAC

13%

70%



Calendario 
polínico de 

Madrid

• 18 tipos de 
pólenes más 
frecuentes

• Cada uno 
contribuye  > 
0,4% de los 
pólenes 
totales

• 95% de todas 
las 
observaciones

• Representa la 
flora 
anemófila de 
Madrid

Subiza J et al. JACI 1995;96:15

PCP

52%

53%

15%

38%

28%

29%

89%

6%

35%
17%

56%
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