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Abstract
Background:  Sensitisation  to  pan-allergens  has  become  an  interesting  tool  for  the  study  of  the
allergenic profile  of  different  populations.  Profilins  are  one  of  the  most  common  pan-allergens
to be  studied  because  they  are  responsible  for  a  large  number  of  sensitisations  and  are  clearly
related to  cross-reactivity  and  co-sensitisation.
Objectives:  The  objective  of  this  study  was  to  investigate  the  profile  of  sensitisation  to  profilins
and to  correlate  it  with  sensitisation  to  foods  and  pollens.
Methods:  Six  hundred  and  fifty-four  consecutive  patients  were  skin-prick  tested  with  a  battery
of common  allergens  including  pollens,  epithelia,  mites  and  moulds  and  profilin  and  divided
into three  groups  depending  on  their  sensitisation  profile  (non-atopic,  atopic  with  pollinosis
and atopic  without  pollinosis).  Patients  with  symptoms  were  challenged  and  diagnosed  with
the offending  food  extracts.  Profilin  sensitisation  was  identified  and  analysed  in  detail.
Results:  According  to  the  classification  of  the  population,  the  prevalence  of  profilin  sensitisation
was estimated  at  2.9%  in  patients  suffering  respiratory  allergy,  4.2%  in  atopic  patients,  and
5.9% in  pollen-sensitised  individuals.  Positive  association  was  observed  between  pollen  (except
Cupressus  and  olive)  and  profilin  but  not  with  moulds,  mites  or  epithelia.  With  respect  to  foods,
positive association  was  only  observed  between  profilin  and  melon  sensitisation.  Lastly,  in  terms
of symptoms,  positive  association  was  only  observed  between  profilin  sensitisation  and  OAS.
Conclusion:  Profilin  sensitisation  seems  to  be  a  marker  of  pollen-related  poly-sensitisation  in

our area.  Pan-allergen  diagnosis  seems  to  be  an  essential  tool  for  developing  and  improving
selection  of  the  correct  treatment  for  allergic  patients.
© 2013  SEICAP.  Published  by  Elsevier  España,  S.L.  All  rights  reserved.
Please  cite  this  article  in  press  as:  Huertas  AJ,  et  al.  Profil
Immunopathol  (Madr).  2014.  http://dx.doi.org/10.1016/j.aller
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rofilins,  with  a  molecular  weight  of  approximately
2---14  kDa,  are  ubiquitous  proteins  present  in  all  eukary-
tic  cells  and  play  a  crucial  role  in  regulating  the  activity  in
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he  microfilament  system  and  intracellular  calcium  levels.1

alenta  et  al.2 were  the  first  to  describe  profilins  as  aller-
ens,  and  they  have  now  been  recognised  as  an  important
amily  of  pan-allergens,3 responsible  for  cross-sensitisation
nd  co-sensitisation  among  pollens  and  between  pollens  and
lant-derived  food  due  to  their  high  degree  of  homology.4

owever,  although  profilins  are  also  present  in  animals
humans  included),  they  have  only  been  identified  as  aller-
ens  in  pollens  and  foods,  probably  due  to  the  low  degree  of
imilarity  and  the  method  of  exposure.5 To  date,  over  30  pro-
lins  have  been  reported  as  allergens  on  the  IUIS  website,6

n  most  cases  identified  as  minor.
The  use  of  skin  prick  tests  containing  a  single  purified

rofilin  has  been  proposed  as  a  diagnostic  marker  for  pro-
lin  sensitisation.7 The  prevalence  of  sensitisation  has  been
tudied  in  different  regions  and  countries.  Studies  con-
ucted  in  European  regions  have  estimated  skin  sensitisation
o  date-palm-pollen  profilin  (Pho  d  2)  to  be  between  12.3%
nd  30%  in  patients  with  pollinosis.8---11 In  vitro  studies  in
entral  Europe  estimated  that  birch-pollen-profilin  (Bet  v
)  sensitisation  is  responsible  for  10---20%  of  patients  with
ollen  allergy.12,13 A  similar  rate  (21%)  was  described  in  a
tudy  of  370  individuals  in  Portugal,14 and  significant  dif-
erences  depending  on  geographical  area  were  found  in
pain.9,15

Despite  high  prevalence  figures  and  the  association  of
rofilin  sensitisation  with  other  plants,  the  role  of  profilin
s  an  allergen  has  long  been  questioned.16 The  capacity
f  profilins  to  induce  respiratory  symptoms  has  recently
een  demonstrated17 and  its  role  as  an  important  allergen
as  been  confirmed  in  patients  exposed  to  high  quantities
f  grass  pollens.18 Moreover,  Asero  et  al.8 demonstrated
hat  over  50%  of  patients  sensitised  to  profilins  experienced
ymptoms  with  plant-derived  foods,  suggesting  that  profilins
hould  be  considered  as  a  clinically  relevant  food  allergen.19

ost  of  these  patients,  who  were  allergic  to  food  aller-
ens  and  sensitised  to  profilins,  had  only  mild  symptoms.
hese  symptoms  generally  involved  oral  allergy  syndrome
OAS),  since  profilins  are  rapidly  degraded/inactivated  by
he  enzymes  present  in  the  digestive  tract.20,21

The  objectives  of  this  study  were:  to  describe  the  preva-
ence  of  skin  sensitisation  to  profilin  with  a  skin  prick  test
onsisting  of  profilin  from  date-palm  pollen  (Pho  d  2)  in
atients  with  suspicion  of  respiratory  allergy  (rhinoconjunc-
ivitis  and/or  bronchial  asthma)  living  in  the  southeast  of
pain;  to  identify  the  clinical  profile  of  profilin-sensitised
ndividuals;  and  to  calculate  the  correlation  between  profilin
ensitisation  and  common  aeroallergens  and  plant-derived
ood-allergen  sensitisation.

aterials and methods

atient  population

ix  hundred  and  fifty-four  individuals  (347  females,  307
ales;  mean  age  24.4  years,  range  3---82)  who  attended  the
llergy  Service  and  lived  on  Spain’s  Mediterranean  coast  (in
Please  cite  this  article  in  press  as:  Huertas  AJ,  et  al.  Profi
Immunopathol  (Madr).  2014.  http://dx.doi.org/10.1016/j.alle

he  area  of  Cartagena,  Murcia)  were  consecutively  included
n  the  study.  Only  patients  reporting  symptoms  related
o  respiratory  allergy  such  as  rhinitis,  rhinoconjunctivitis
nd/or  asthma  were  included.  All  enrolled  patients  were
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sked  about  symptoms  after  contact  with  or  ingestion  of
lant-derived  foods.  Individuals  reporting  skin  symptoms  or
iagnosed  with  drug  or  venom  allergy  were  excluded.

Detailed  clinical  data  were  collected  for  each  patient.
he  study  was  conducted  with  the  approval  of  the  Complejo
ospitalario  Universitario  de  Cartagena  (Murcia)  ethics  com-
ittee  and  all  patients  included  in  the  study  gave  their  oral

onsent.

kin  prick  tests

ll  individuals  were  skin-prick  tested  with  a  battery  of  com-
on  biologically  standardised  aeroallergens  (30  HEP/ml)

ncluding  house-dust  mites  (Dermatophagoides  pteronyssi-
us  and  Dermatophagoides  farinae),  moulds  (Alternaria
lternata,  Cladosporium  herbarum  and  Aspergillus  fumiga-
us),  epithelia  (dog  and  cat),  pollens  (mixture  of  grasses,
ynodon  dactylon,  Olea  europaea,  Chenopodium  album,
alsola  kali, Parietaria  judaica, Artemisia  vulgaris,  Pla-
anus  acerifolia,  Plantago  lanceolada, Cupressus  arizonica,
hoenix  dactifera  and  Betula  alba) (Laboratorios  Leti  S.L.,
adrid,  Spain)  and  profilin  (50  mcg/ml)  from  date-palm-tree
ollen.

Patients  reporting  symptoms  to  food  were  also  skin-prick
ested  with  the  offending  allergen  extracts.

Skin  prick  tests  were  conducted  on  the  volar  surface  of
he  forearm,  following  EAACI  recommendations.22

pidemiological studies

n  an  initial  epidemiological  study,  the  total  population
as  classified  into  three  groups:  (a)  non-atopic;  (b)  atopic
ith  pollinosis;  and  (c)  atopic  without  pollinosis.  Symp-

oms,  pollen  sensitisation  and  food  sensitisation  were
etermined  in  all  the  individuals.  Pollen  sensitisation  was
onsidered  positive  when  wheal  size  to  any  of  the  pollen
xtracts  included  in  the  battery  was  ≥7  mm2. Food-allergy
ensitisation  was  considered  positive  when  individuals
eported  symptoms  after  food  ingestion  and  had  a  posi-
ive  skin  prick  test  (≥7  mm2) with  the  offending  allergen
xtract.

In  a  second  study,  we  focused  our  attention  on  groups
 and  c (atopic  individuals  with  pollinosis  and  atopic  indi-
iduals  without  pollinosis)  and  profilin  sensitisation.  Atopic
ensitised  individuals  were  subdivided  into  two  groups
ccording  to  whether  the  skin  prick  test  to  profilin-enriched
xtract  was  positive  or  not.

tatistical  analysis

tatistical  analyses  were  conducted  using  SigmaStat  v.3.5
nd  SigmaPlot  v.10.0  software.  Proportions  were  analysed
sing  contingency  tables,  and  the  non-parametric  Fisher’s
xact  probability  test  was  applied.  In  all  cases,  a  p  value  of
lin  sensitisation  in  a  Mediterranean  population.  Allergol
r.2013.09.005

0.05  was  considered  statistically  significant  and  p  ≤  0.01
as  defined  as  highly  significant.  Statistically  significant

esults  indicate  a  positive/significant  association  between
he  two  variables  considered  in  each  case.

dx.doi.org/10.1016/j.aller.2013.09.005
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Table  1  Description  of  the  population  studied.

Non-atopic  patients
(n =  197)

Atopic  patients  with
pollinosis  (n  =  323)

Atopic  patients  without
pollinosis  (n  =  134)

Age  (years)  31.9  26.6  21.4
Sex: male/female  (M/F  %) 71/126  (36/64) 176/147  (54.5/45.5) 61/73  (45.5/54.5)

Respiratory  symptoms
RCA  (n  =  276) 53  (26.9%) 161  (49.8%) 62  (46.2%)
RC (n  =  165)  27  (13.7%)  104  (32.2%)  34  (25.4%)
RA (n  =  112)  58  (29.5%)  29  (9%)  25  (18.7%)
CA (n  =  1)  0  1  (0.3%)  0
R (n  =  67)  42  (21.3%)  18  (15.6%)  7  (5.2%)
A (n  =  33)  17  (8.6%)  10  (3.1%)  6  (4.5%)
Food allergy  4  (2%)  43  (13.3%)  3  (2.2%)
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Results

Patient  description

According  to  the  positive  skin  prick  tests,  patients  were
divided  into  non-atopic  (197,  30.1%)  and  atopic  (457,  69.9%).
A  total  of  323  (49.4%)  atopic  individuals  were  sensitised  to
pollens  and  134  (20.5%)  exclusively  to  other  aeroallergens,
including  mites,  moulds  or  epithelia.  Gender  and  mean  age
distribution  are  shown  in  Table  1.

In  terms  of  the  respiratory  and  ocular  symptoms  in  the
total  population,  620  (94.8%)  individuals  suffered  from  rhini-
tis,  442  (67.6%)  from  conjunctivitis  and  422  (64.5%)  from
bronchial  asthma.  The  most  common  associations  were
found  between  rhinitis,  conjunctivitis  and  bronchial  asthma
(276,  42.2%),  and  rhinitis  and  conjunctivitis  (165,  25.2%).  In
contrast,  just  one  patient  reported  only  having  conjunctivi-
tis  and  asthma.  Respiratory  symptoms  are  also  detailed  in
Table  1.

Fifty-nine  (9%)  individuals  reported  symptoms  after
Please  cite  this  article  in  press  as:  Huertas  AJ,  et  al.  Profil
Immunopathol  (Madr).  2014.  http://dx.doi.org/10.1016/j.aller

contact  or  ingestion  with  plant-derived  foods.  However,
only  50  (7.4%)  of  these  were  considered  allergic  since  skin
prick  tests  with  the  offending  foods  were  negative  on  the
remaining  nine  subjects.  Table  1  shows  the  correlation

p
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Table  2  Offending  plant-derived  foods  implicated  in  allergy  reac

Offending  foods  Non-atopic  patients
(n =  197)

Peach  (n  =  28)  3  (1.5%)  

Nuts (n  =  27)  1  (0.5%)  

Tomato (n  =  5)  ---  

Kiwifruit (n  =  5)  ---  

Apple (n  =  3)  ---  

Banana (n  =  2)  ---  

Melon (n  =  2)  ---  

Pear (n  =  2)  ---  

Lettuce (n  =  1)  ---  

Watermelon (n  =  1)  ---  

Aniseed (n  =  1)  1  (0.5%)  
etween  food  allergy  and  airborne  allergens  established  by
he  positivity  of  the  skin  prick  test.

Peach  and  nuts  were  the  most  common  offending  plant-
erived  foods  implicated  in  allergic  reactions.  A  list  of  the
oods  associated  with  allergic  symptoms  in  the  population
tudied  is  provided  in  Table  2.  Twenty-one  (42%)  patients
ad  food  allergy  to  more  than  one  food:  fifteen  (30%)  to
wo;  and  six  (12%)  to  three.  All  patients  allergic  to  more
han  two  different  plant-derived  foods  were  also  sensitised
o  pollens.

Symptoms  with  plant-derived  foods  reported  by  patients
ere  heterogeneous:  15  (30%)  contact  urticaria;  15  (30%)
AS;  10  (20%)  urticaria/angio-oedema;  eight  (16%)  angio-
edema;  six  (12%)  urticaria;  and  four  (8%)  anaphylaxis.  Nine
42.9%)  of  the  21  allergic  patients  reported  symptoms  with
ore  than  one  food.  The  foods  involved  are  shown  in  Table  2.

revalence  of  sensitisation  to  profilin

ineteen  individuals  were  sensitised  to  date-palm-pollen
in  sensitisation  in  a  Mediterranean  population.  Allergol
.2013.09.005

rofilin,  all  of  whom  were  atopic  and  sensitised  to  pollens.
he  prevalence  of  sensitisation  to  profilin  in  our  area  was
.9%  in  patients  suffering  respiratory  allergy,  4.2%  in  atopic
atients;  and  5.9%  in  pollen-sensitised  individuals.

tions.

Atopic  patients  with
pollinosis  (n  =  323)

Atopic  patients  without
pollinosis  (n  =  134)

25  (7.7%)  ---
24  (7.4%)  2  (1.5%)
5  (1.5%)  ---
4  (1.2%)  1  (0.7%)
3  (0.9%)  ---
1  (0.3%)  1  (0.7%)
2  (0.6%)  ---
2  (0.6%)  ---
1  (0.3%)  ---
1  (0.3%)  ---
---  ---

dx.doi.org/10.1016/j.aller.2013.09.005
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kin  prick  tests  with  aeroallergens  in  atopic
atients. Comparison  of  patients  sensitised  and  not
ensitised to  profilin

hree  hundred  and  twenty-three  (49.4%)  patients  were  sen-
itised  to  at  least  one  of  the  pollens  studied.  The  results
f  the  skin  prick  tests  with  aeroallergens  in  patients  with
ollinosis  are  shown  in  Table  3.

Olive  was  the  most  recognised  allergen  extract.  A  total
f  244  individuals  (75.5%)  were  sensitised  to  olive  pollen,
4  (26.2%)  of  these  only  to  this  pollen,  although  some
howed  positivity  to  other  aeroallergens  (dust  mites,  moulds
nd/or  epithelia).  A  non-statistically  significant  association
as  found  between  olive  pollen  and  profilin.

Profilin  sensitisation  was  statistically  significant  with  all
he  pollens  included  except  Cupressus  and  olive.

Non-significant  differences  were  obtained  between  pro-
lin  sensitisation  and  moulds,  mites  and  epithelia  (see
able  3).

ssociation  between  profilin  sensitisation  and
linical symptoms.  Clinical  profile  of  patients
ensitised  to  profilin

rofilin  sensitisation  showed  a  positive  correlation  with  food
llergy  (p  =  0.001) (Table  4).  Individuals  with  positive  skin
rick  test  to  profilin  were  sensitised  to  a  higher  proportion  of
ollens  in  comparison  with  non-sensitised  individuals.  Non-
ignificant  differences  were  found  between  the  two  groups
ith  regard  to  mean  age,  gender  and  respiratory  symptoms

Table  4).

lant-derived  food  allergy  in  patients  with
ollinosis. Association  between  patients  sensitised
o profilins  and  food  allergy

orty-three  pollen-sensitised  individuals  showed  food
llergy,  eight  (18.6%)  of  whom  were  sensitised  to  profil-
ns.  The  offending  plant-derived  foods  implicated  in  allergic
eaction  in  patients  with  pollinosis  are  listed  in  Table  2.
wenty-one  (48.8%)  of  these  individuals  (n  =  43)  reported
ymptoms  with  more  than  one  food:  15  (34.8%)  with  two;
nd  six  (13.9%)  with  three.  Five  (62.5%)  patients  with  food
llergy  and  sensitised  to  profilins  reported  symptoms  with
ore  than  one  food:  three  (37.5%)  with  three;  and  two  (25%)
ith  two.

Food-allergic  patients  also  sensitised  to  profilin  were
ore  frequently  sensitised  to  more  than  one  food  in  com-
arison  with  those  who  had  no  food  allergy  and  showed
o  sensitisation  to  profilin:  5/8  (62.5%)  versus  16/35
45.7%).

The  association  of  foods  implicated  in  allergic  reactions
ith  profilin  sensitisation  depended  on  the  kind  of  food

nvolved  (Table  5).  None  of  the  profilin-sensitised  individuals
eported  symptoms  with  tomato,  apple,  banana  or  lettuce.
Please  cite  this  article  in  press  as:  Huertas  AJ,  et  al.  Profi
Immunopathol  (Madr).  2014.  http://dx.doi.org/10.1016/j.alle

n  contrast,  all  patients  allergic  to  melon  and  watermelon
ere  sensitised  to  profilin.

A  positive  association  was  only  observed  between  profilin
nd  melon  sensitisation.
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ssociation  between  symptoms  and  food/profilin
ensitisation

ymptoms  with  plant-derived  foods  reported  by  pollen-
ensitised  patients  and  profilin  sensitisation  are  shown  in
able  6.

Contact  urticaria  and  OAS  were  the  most  frequently
eported  symptoms.  Nine  (47.3%)  allergic  patients  had  dif-
erent  symptoms  with  different  foods.  Five  such  patients
llergic  to  more  than  one  food  were  sensitised  to  profil-
ns  and  two  were  sensitised  to  two  foods.  However,  three
atients  sensitised  to  three  foods  reported  OAS  with  all  the
llergens  to  which  they  were  sensitised.

The  distribution  of  reported  symptoms  and  profilin  sen-
itisation  is  summarised  in  Table  6.  The  only  positive
ssociation  observed  was  between  profilin  sensitisation  and
AS  (p  =  0.009).  No  patients  with  positive  skin  prick  test  to
rofilin  reported  anaphylaxis  or  angio-oedema.

iscussion

nterest  in  describing  sensitisation  to  pan-allergens  has
ncreased  significantly  in  recent  years  due  to  the  impor-
ance  of  establishing  patterns  of  sensitisation  in  order  to
mprove  recommendations  for  specific  immunotherapy  and
o  establish  associations  or  cross-reactivity  between  foods
nd  pollens.  Profilins  are  important  markers  of  this  syn-
rome,  and  represent  cross-reactive  allergens  for  almost
0%  of  pollen-allergic  patients.  Moreover  preliminary  studies
ave  demonstrated  that  actin-binding  domains  in  plant  and
nimal  profilins  are  functionally  highly  conserved,  although
he  overall  sequence  similarity  is  less  than  25%.23 This  is
he  first  time  that  such  a  detailed  study  of  this  kind  has
een  carried  out  in  our  area,  and  we  believe  it  will  prove  to
e  very  helpful  in  terms  of  making  accurate  diagnoses  and
onsequently  deciding  on  the  most  appropriate  immunother-
py.  There  is  no  doubt  that  specific  immunotherapy  or
roducts  for  the  induction  of  immune  tolerance  with  pan-
llergens  could  be  very  useful  for  some  specific  groups  of
ndividuals.24

The  prevalence  of  sensitisation  to  profilins  in  Spain,  using
olecular  diagnosis  of  Mal  d  4  as  a  marker  for  profilin

ensitisation,  has  been  estimated  to  be  between  10%  and
0%  in  pollen-sensitised  individuals,  depending  on  the  area
tudied.20 These  values  are  considerably  higher  than  those
bserved  in  our  study,  where  the  prevalence  of  cutaneous
ensitisation  to  date-palm  profilin  (Pho  d  2)  was  estimated
t  5.9%  in  pollen-sensitised  individuals  (n  =  323)  and  2.9%
n  the  study  population  overall  (n  =  654).  This  value  is  high
n  patients  with  pollen  allergy  but  can  be  considered  low
ith  respect  to  the  30%  described  in  northern  Italy8 and

he  rates  observed  in  other  parts  of  Spain  (12.3%  in  cen-
ral  Spain10 and  23.5%  in  the  south  of  the  country11),  where
he  authors  used  an  extract  with  the  same  composition
nd  similar  methodology.  The  differences  in  these  results
ay  be  explained  by  a number  of  factors.  Firstly,  in  north-

rn  Italy  and  some  areas  of  Spain,  where  the  prevalence
lin  sensitisation  in  a  Mediterranean  population.  Allergol
r.2013.09.005

s  significantly  higher  than  that  obtained  in  our  area,  the
ifferences  may  be  related  to  the  high  prevalence  of  sensi-
isation  to  grasses.10,11 A  recent  study  reported  that  profilin
ontent  in  grasses  (Lolium  perenne  and  Phleum  pratense)

dx.doi.org/10.1016/j.aller.2013.09.005
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Table  3  Skin  prick  tests  with  aeroallergens  in  patients  sensitised  to  pollens.  Association  between  pollen  sensitisation  and
positive skin  prick  test  to  profilin.

Patients  sensitised  to  pollens  n  =  323  Profilin  (+)  n  =  19  Profilin  (−)  n  =  304  p

Olea  europaea  n  =  244  (75.5%)  17  (89.5%)  227  (74.7%)  N.S.
Grass mix  n  =  121  (37.5%) 17  (89.5%) 104  (34.2%) <0.01
Cynodon dactylon  n  =  85  (26.3%)  14  (73.7%)  71  (23.4%)  <0.01
Chenopodium  album  n  =  171  (52.9%)  17  (89.5%)  154  (50.7%)  <0.01
Salsola kali  n  =  141  (43.7%)  14  (73.7%)  127  (41.8%)  <0.05
Parietaria judaica  n  =  30  (9.3%)  7  (36.9%)  23  (7.6%)  <0.01
Artemisia vulgaris  n  =  65  (20.1%)  11  (57.9%)  54  (17.8%)  <0.01
Platanus acerifolia  n  =  32  (9.9%)  14  (73.7%)  18  (5.9%)  <0.01
Plantago lanceolata  n  =  57  (17.6%) 16  (84.2%)  41  (13.5%)  <0.01
Cupressus arizonica  n  =  45  (13.9%) 3  (15.8%) 42  (13.8%) N.S.
Phoenix dactylifera  n  =  40  (12.4%)  18  (94.7%)  22  (7.2%)  <0.01
Betula alba  n  =  18  (5.6%)  9  (47.4%)  9  (3%)  <0.01
Dust mites  n  =  276  (85.4%)  10  (52.6%)  176  (58%)  N.S.
Epithelia n  =  112  (34.7%)  10  (52.6%)  102  (33.6%)  N.S.
Moulds n  =  38  (11.8%)  3  (15.8%)  35  (11.5%)  N.S.

diffe

w
C
c
g
b

N.S.: non-statistically significant differences; p < 0.05, significant 

is  higher  than  in  trees  and  weeds.18 These  results  also
correlate  with  our  population,  where  a  positive  associa-
tion  between  grass  and  profilin  sensitisation  was  found,
confirming  previous  suggestions  of  an  association  between
Phl  p  5  and  profilins.11 However,  in  the  southeast  of  Spain,
Please  cite  this  article  in  press  as:  Huertas  AJ,  et  al.  Profil
Immunopathol  (Madr).  2014.  http://dx.doi.org/10.1016/j.aller

the  most  prevalent  pollen  is  olive.  In  the  case  of  olive  (Ole
e  1  and  Ole  e  9  are  the  most  important  region-specific
allergens),  as  well  as  Cupressus  (profilins  have  not  been
described  as  allergens),  profilins  are  not  relevant.  In  fact,

f
w
i
f

Table  4  Comparison  of  clinical  profile  of  patients  with  pollinosis

Profilin  (+)  n  =  19  

Mean  age  (years)  24.4  

Sex (M/F)  14  (73.7%)/5  (26.3%)  

Rhinitis 19  (100%)  

Conjunctivitis  18  (94.7%)  

Bronchial asthma  11  (57.9%)  

Mean of  pollens  8.1  

Food allergy  8  (42.1%)  

Table  5  Plant-derived  food  allergy  in  pollinic  patients  sensitised

Food  implicated  Profilin  (+)  n  =  8  (42.1%)  

Peach  (n  =  25)  3  (15.8%)  

Nuts (n  =  24)  5  (26.3%)  

Tomato (n  =  5)  ---  

Kiwifruit (n  =  4)  2  (10.5%)  

Apple (n  =  3)  ---  

Banana (n  =  1)  ---  

Melon (n  =  2)  2  (10.5%)  

Pear (n  =  2)  1  (5.3%)  

Lettuce (n  =  1)  ---  

Watermelon  (n  =  1)  1  (5.3%)  
rences; p < 0.01, highly significant differences.

e  did  not  find  a  positive  association  between  either  Olea  or
upressus  sensitisation,  and  profilins.  Another  explanation
ould  be  related  to  the  constant  water  stress  to  which  pollen
rains  are  subject  in  our  region.  Low  levels  of  humidity  may
e  related  to  the  synthesis  of  profilin  and  be  responsible
in  sensitisation  in  a  Mediterranean  population.  Allergol
.2013.09.005

or  the  lower  levels  expressed  in  different  climatic  regions
here  the  rainfall  is  much  higher.  The  southeast  of  Spain

s  characterised  by  semi-arid  conditions,  with  scant  rain-
all.

 sensitised  and  non-sensitised  to  profilin.

Profilin  (−)  n  =  304  p

27.2  N.S.
162(53.3%)/142(46.7%)  N.S.
293  (96.4%)  N.S.
248  (81.6%)  N.S.
190  (62.5%)  N.S.
2.6  N/A
35  (11.5%)  <0.05

 and  non-sensitised  to  profilin.

Profilin  (−)  n  =  35  (11.5%)  p

22  (7.2%)  N.S.
19  (6.3%)  N.S.
5  (1.6%)  N.S.
2  (0.7%)  N.S.
3  (1%)  N.S.
1  (0.3%)  N.S.
---  <0.05
1  (0.3%)  N.S.
1  (0.3%)  N.S.
---  N.S.

dx.doi.org/10.1016/j.aller.2013.09.005


ARTICLE IN PRESS+Model
ALLER-565; No. of Pages 8

6  A.J.  Huertas  et  al.

Table  6  Symptoms  with  plant-derived  foods  in  patients  sensitised  or  non-sensitised  to  profilin.

Profilin  (+)  n  =  8  Profilin  (−)  n  =  35  p

Contact  urticaria  3  (37.5%)  11  (31.4%)  N.S.
Oral allergy  syndrome  6  (75%)  8  (22.9%)  <0.01
Urticaria/angio-oedema  0  9  (25.7%) N.S.
Angio-oedema  0  6  (17.1%) N.S.
Urticaria 2  (25%)  3  (8.6%)  N.S.
Anaphylaxis  0  2  (5.7%)  N.S.
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We  also  observed  a  significantly  lower  prevalence  with
espect  to  central  Europe.  In  these  regions,  birch  is  the  main
ensitiser.  Authors  estimate  that  the  prevalence  of  sensiti-
ation  ranges  from  10%  to  20%,12,13 although  in  this  case,
he  values  were  also  lower  than  the  30%  found  in  northern
taly.8 Our  studies  confirmed  a  positive  association  between
rofilins  and  birch-sensitised  individuals,  probably  related
o  cross-reactivity  because  of  the  absence  of  this  tree  in
ur  area.  The  differences  between  these  two  regions  may
e  explained  by  the  fact  that  profilin  has  been  described
s  a  minor  allergen  in  birch  pollen  and  major  allergen  in
rasses.19

A  positive  correlation  was  also  found  between  Pari-
taria  sensitisation  and  profilin,  although  previous  studies
ave  suggested  no  cross-reactivity  between  profilin  from
arietaria  and  birch  or  grasses.25 Although  Par  j 1  and
ar  j  2  are  considered  the  major  allergens  in  Parietaria,
he  profilin  Par  j  3  has  been  identified  as  an  important
ensitiser.  All  these  differences  demonstrate  that  preva-
ence  of  sensitisation  to  profilin  depends  not  only  on  the
eographical  conditions  but  also  on  differences  in  the  cor-
elation  between  profilin  and  pollens  and  the  capacity  of
he  allergens  to  co-sensitise.  Lastly,  positive  association
ith  other  pollens,  including  Phoenix,  Plantago,  Platanus
nd  Chenopodiaceae,  are  explained  by  the  presence  of
rofilins  in  these  pollens  and  their  capacity  for  sensitisa-
ion.

With  respect  to  the  relationship  between  profilins  and
oods,  we  observed  a  significant  association  between  these
wo  variables  (p  <  0.05).  In  line  with  previously  published
apers,19 we  found  a  high  percentage  of  individuals  (42%)
ensitised  to  profilin  with  clinical  symptoms  following  food
ngestion  or  handling,  confirming  that  profilin  may  be  a  clin-
cally  relevant  food  allergen.  Moreover,  as  with  pollens,
rofilin-sensitised  individuals  not  only  had  higher  rates  of
ood  allergy  but  they  were  also  allergic  to  a  higher  num-
er  of  foods  with  respect  to  negative  individuals:  62.5%
ere  sensitised  to  two  or  three  foods  respect  to  all  the  25%
nd  45.7%  negative  individuals.  In  parallel,  75%  individuals
ensitised  to  profilins  reported  OAS,  with  a  positive  asso-
iation  (p  <  0.01).  However,  none  of  these  subjects  showed
evere  symptoms,  including  angio-oedema  or  anaphylaxis
non-statistically  significant  differences),  confirming  previ-
us  studies  which  demonstrate  that  profilins,  as  they  are
Please  cite  this  article  in  press  as:  Huertas  AJ,  et  al.  Profi
Immunopathol  (Madr).  2014.  http://dx.doi.org/10.1016/j.alle

egraded  by  gastric  acids,  are  not  associated  with  gener-
lised  and  severe  symptoms.20

With  regard  to  individual  foods,  nuts  and  peaches
ere  the  main  foods  involved  in  allergic  reactions  in  our

e
a
t
f

opulation,  although  no  significant  association  was  observed
ith  profilin  sensitisation.  This  would  seem  logical  because,

n  spite  of  the  presence  of  profilins  in  both  foods,  it  is  clearly
 minor  allergen.  Asero  et  al.  reported  that  50%  of  reac-
ions  with  food  described  in  profilin-sensitised  individuals
ere  related  to  apple  or  tomato.8 In  our  population,  we

ound  no  positive  association  with  these  two  fruits  and  pro-
lins,  confirming  previous  studies  where  the  involvement  of

ipid  transfer  proteins  was  demonstrated.26,27 Other  studies
ave  suggested  that  sensitisation  to  different  fruits  could
e  related  with  profilins  as  a  marker  of  hypersensitivity  in
ood-sensitised  individuals.28 We  only  found  a  positive  asso-
iation  with  melon,  confirming  the  results  of  a  number  of
ifferent  authors.29 These  results  suggest  that  the  correla-
ion  between  profilin-sensitisation  and  food  allergy  depends
n  geographical  area.

Lastly,  as  expected,  no  association  was  observed  between
rofilin  sensitisation  and  sensitisation  to  mites,  moulds  or
pithelia.4

Nevertheless,  it  is  important  to  note  that  cross-reactivity
etween  profilins  and  carbohydrate  determinants  is  capable
f  inducing  cross-reactive  IgE  antibodies  with  little  clinical
elevance.  Although  the  role  of  carbohydrate  determinants
as  not  been  included  nor  considered  in  our  study,  some  of
he  reactivity  to  our  extracts  could  be  mediated  or  influ-
nced  by  this  phenomenon;  this  has  also  been  reported  in
ther  published  papers  in  connection  with  different  allergen
xtracts.21

In  summary,  the  prevalence  of  sensitisation  to  profilin  in
ur  area  is  significantly  lower  than  that  observed  in  other
egions  of  the  Iberian  Peninsula  or  Europe.  Moreover,  as  a
onsequence  of  this  lower  prevalence,  we  have  also  found
ifferences  in  the  association  between  sensitisation  to  pro-
lins  and  sensitisation  to  foods  and  pollens  when  our  results
re  compared  with  other  geographical  areas.  These  results
uggest  that  differences  in  the  prevalence  of  sensitisation
o  profilins  could  be  associated  with  a  different  clinical
xpression  with  regard  to  pollens  and  foods.  We  have  also
bserved  that  profilin  sensitisation  is  always  related  to  poly-
ensitisation  to  pollens.  Consequently,  and  according  to  the
bserved  results,  we  consider  that  other  studies  including
ore  pan-allergens  (LTPs,  polcalcins  or  even  carbohydrates
eterminants)  could  explain  sensitisation  profiles.  The  main
hallenge  of  this  kind  of  studies  is  to  establish  the  cause-
lin  sensitisation  in  a  Mediterranean  population.  Allergol
r.2013.09.005

ffect  of  these  allergens  such  as  the  agents  responsible  for
n  allergenic  response,  with  highly  purified  specific  proteins,
hrough  provocation  tests.  For  that  reason,  we  consider
urther  in-depth  study  of  pan-allergen  sensitisation  to  be

dx.doi.org/10.1016/j.aller.2013.09.005
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essential  in  order  to  improve/develop  the  treatment  of
allergic  patients.
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