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as  methoxamine,  whose  role  is  supported  by recent  pub-
lications  of Breslin  and  McBrien.13 It  is  interesting  to  note
that  glucocorticoids  and  colloids,  used in the treatment  of
anaphylaxis,  have  also  been  implicated  as causative  agents
for  anaphylaxis  and should  be  avoided  in sensitised  patients.
Nevertheless,  as  the  manageability  of methoxamine  in child-
hood  is  still a topic  of  debate,14 steroids,  bronchodilators,
and  anti-histamine  H1 and  H2 blockers  are to  be consid-
ered  as  the  first  line  to  treat  SMB atopic children  in case
of  anaphylaxis.

The  importance  of this case  report  is  the knowledge
of  the  possibility  of  a  SMB  allergy  also  in childhood.  The
underlying  mechanism  remains  unknown,  because  to our
knowledge,  our  report  is  the  first  case  ever  described  in  lit-
erature  in  such  early  childhood.  Nevertheless,  it is  useful  to
know  its entity  because  the prevalence  of  allergic  disease
in  childhood  is  deeply  increasing  and  the  access  to  Pedi-
atric  Acute  and Emergency  Units  is  equally  raised,  so  that  in
case  of  urticaria  and  anaphylactic  episodes  it is  important
to  perform  a  good  allergic  anamnesis,  in order  to  start  the
correct  treatment  and  to alert  physicians  on  the cautious
use  of drugs.
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Effect of  tonsillectomy on the  efficacy of
house  dust mite sublingual
immunotherapy

To  the  Editor,

Tonsils  are  part of  Waldeyer’s  ring  and play important
immunological  roles,  including  mucosal  antigen  capture  and
presentation  to  lymphocytes.  A healthy  immune  response
to  allergens  and  successful  allergen-specific  immunother-
apy  both  require  the  generation  of  allergen-specific  cells
for  induction  of  peripheral  T-cell  tolerance.1 Functional

allergen-specific  T-regulatory  cells  have  been identified  in
lingual  and palatine  tonsils  with  percentages  approximately
three  times  higher  than  those  in peripheral  blood,  indicat-
ing  their  role  in controlling  allergen-specific  T-cell  responses
in human  tonsils.2 To  date,  nothing is  known  about  the pos-
sible  effect  of  tonsillectomy  on  the  efficacy  of  sublingual
immunotherapy  (SLIT).

We  aimed  to  assess  the  effect  of  tonsillectomy  on  clin-
ical  and  immunological  responses  before  and  after  three
months  of SLIT.  The  study  was  conducted  at Ain Shams  Uni-
versity  Hospital,  Cairo,  Egypt,  from  January  2011  to  August
2011,  and  included  26  adult  patients  with  bronchial  asthma

dx.doi.org/
http://www.elsevier.es/ai
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
mailto:dario.antolin@gmail.com
dx.doi.org/10.1016/j.aller.2013.07.003
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://www.tuik.gov.tr/PreHaberBultenleri.do?id=13425
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
mailto:kalyon@ada.net.tr
dx.doi.org/10.1016/j.aller.2013.08.002
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
mailto:eugeniamalmeida@gmail.com
dx.doi.org/10.1016/j.aller.2013.07.013
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00230-9/sbref0070
mailto:giovitaliti@yahoo.it
dx.doi.org/10.1016/j.aller.2013.10.003


RESEARCH  LETTERS  109

Table  1  Baseline  serum  levels  of  immunological  markers  in both  groups.

Tonsillectomy  Non-tonsillectomy  p

Total  IgE  (IU/mL)  600.0 (224.0,  692.0)  225.0  (115.5,  444.0)  0.033

Mite-specific  IgE  (kU/L)  0.82  ±  0.09  0.84  ±  0.07  0.508

Total IgG  (IU/mL)  990.4 ± 245.1  954.7  ± 220.1  0.700

Total IgA  (IU/mL)  102.2 ± 40.3  105.1  ± 32.6  0.845

All values are presented as mean ± SD except total IgE as median (interquartile range).

and/or  allergic  rhinitis,  of whom  13  had  undergone  tonsillec-
tomy  during  childhood.  All  patients  had  a positive  skin  prick
test  (SPT)  reaction  to house  dust  mite.  An  informed  consent
was  obtained  from  all  study  participants,  and the study  was
approved  by  the  Research  Ethics  Committee  of  the  Faculty
of  Medicine,  Ain  Shams  University.  Clinical  and  immuno-
logical  assessments  were  performed  at baseline  and after
three  months  of SLIT  with  a  house  dust  mite  extract.  Clini-
cal  parameters  included  the presence  of cough,  wheezing,
sneezing  and  itchy  nose,  rhinorrhea,  and  nasal  obstruction.
Immunological  parameters  included  SPT  reactivity,  serum
levels  of  total  IgE,  house  dust  mite-specific  IgE,  total  IgA
and  total  IgG.

Tonsillectomy  and  non-tonsillectomy  groups  were  compa-
rable  at  baseline  in age (21  ± 11.5  years  vs.  26.5  ±  8.1
years,  respectively,  p = 0.172),  gender  [4  males  (30.8%)  vs.

6  males  (46.2%),  respectively,  p = 0.420],  serum  levels  of
mite-specific  IgE,  total  IgA  and  total  IgG,  whereas  total
IgE  levels  were  significantly  higher  in the tonsillectomy
group (Table  1). After  three  months,  SPT  reactivity  to  house
dust  mite  decreased  significantly  in both  groups.  The  num-
ber  of  patients  with  a positive  SPT  to  house  dust  mite
was  significantly  reduced  to  four (30.8%),  p  =  0.004  in the
tonsillectomy  group,  and  three  (23.1%),  p = 0.002  in the
non-tonsillectomy  group.  Furthermore,  a  highly  significant
reduction  in  serum  levels  of  total  and  mite-specific  IgE
was  observed  in both  groups  after  three  months  (Fig.  2).
However,  no significant  differences  were  observed  after
three  months  of  SLIT  in the  serum  levels  of  total  IgG

(943.2  ±  204.7  IU/mL,  p = 0.133 for  the tonsillectomy  group;
909.5  ±  253.1  IU/mL, p  =  0.133  for the non-tonsillectomy
group)  or  total  IgA  (101.2  ±  37.7  IU/mL,  p = 0.814  for  the
tonsillectomy  group;  107.7 ±  29.1  IU/mL,  p = 0.401  for  the
non-tonsillectomy  group).  As regards  the studied  clinical
parameters,  a significant  reduction  in the  frequency  of
wheezing,  sneezing  and itchy  nose  was  observed  in the
non-tonsillectomy  group but  not  in the tonsillectomy  group
(Fig.  1).  However,  the frequency  of  cough,  rhinorrhea,  and
nasal  obstruction  did  not change  significantly  in either  group
(data  not  shown).

Short-term  reductions  in  serum  levels  of immunoglobu-
lins  have  been  observed  following  tonsillectomy,  followed
by  a  return  of  these  levels  to  normal  within  a  few  months.3,4

However,  studies  on  the  long-term  immunological  effects  of
tonsillectomy  are scarce,  and  have  been  conducted  mostly
on  children.  Kaygusuz  et al. recorded  no  difference  in serum
IgA,  IgG or  IgM  levels  among  children  54  months  after
tonsillectomy,  compared  to  that  in  non-tonsillectomised
children.5 On the  other  hand,  long-term  reductions  have
been  reported  for  IgA  levels  in serum  among the tonsil-
lectomised  compared  to  the non-tonsillectomised  children,
while  other  immunological  parameters,  including  IgE,  IgG
and  IgM,  were  preserved.6 In the present  study,  serum  levels
of  mite-specific  IgE,  total  IgA  and  IgG  were  all  compara-
ble  at baseline  in  both  groups, which may  be  attributed  to
the  long  time  since  tonsillectomy.  However,  an interesting
finding  which  warrants  further  investigation  is  the signifi-
cantly  higher  total  IgE  levels  in  tonsillectomised  adults  at
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Figure  1  Symptoms  at  baseline  and  after  three  months  of  SLIT  in  both  study  groups.
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Figure  2  Total  and  mite-specific  IgE  levels  in  serum  at  baseline  and  after  three  months  of SLIT  in  both  study  groups.

baseline,  in comparison  to levels  in non-tonsillectomised
adults.

Our  results  show that  previous  tonsillectomy  does  not
affect  the  efficacy  of  SLIT  in  reducing  SPT  reactivity  or  in
changing  serum  immunoglobulin  levels.  Both  total  and mite-
specific  IgE  levels  in serum  were successfully  reduced  in  both
groups  after  SLIT. However,  there  was  no  change  in serum
levels  of  IgG  in either  group  after  treatment.  Concerning  this
point,  it  may  be  more  useful  to  measure  the  blocking activ-
ity  of  allergen-specific  IgG or  IgG  subsets,  including  IgG1  and
IgG4,  instead  of  total  IgG  levels  in sera.7 Similarly,  IgA  lev-
els  in  our  study  did  not  change  significantly  in either  group
after  three  months.  Data  on  serum  IgA  levels  after SLIT  are
still  conflicting,  and  it  appears  that  in  contrast  to  subcuta-
neous  immunotherapy,  SLIT  elicits mucosal  IgA  responses,
and  shows  IgA  subclass  selectivity.8 In  line  with  our  find-
ings,  an  absence  of  early  systemic  immunological  changes
has  been  demonstrated  for  allergen-specific  IgG1,  IgG4,  and
IgA  levels  in  plasma  during the first  eight  weeks  of SLIT  in
respiratory  allergic  children.9 A  possible  explanation  for  the
similar  trends  in  all measured  immunological  parameters
in  both  of our  study  groups  after  three  months  of  SLIT is
that  maybe  during tonsillectomy,  only  palatine  tonsils  and
occasionally  adenoids  are removed;  the lingual  and  tubal
tonsils  are  preserved  and  continue  their  lifelong  role  in the
induction  of  immunological  responses2;  thus  the effect  of
tonsillectomy  might  be  limited  and  is  of short  duration.

Despite  the similar  changes  in immunological  parame-
ters  between  the tonsillectomy  and  the  non-tonsillectomy
groups,  the  reduction  in  the  frequency  of  wheezing,  sneez-
ing  and  itchy  nose  after SLIT  was  not statistically  significant
in  the  tonsillectomy  group.  This  suggests  that  tonsillectomy
might  affect  the  efficacy  of  SLIT  in improving  local  allergic
symptoms.  Since  this finding  depends  on  patient-reported
outcomes,  it  could  have been  affected  by  the patients’
and  the  researchers’  knowledge  of  the study  objective  ---
namely,  checking  whether  tonsillectomy  negatively  affects
the  efficacy  of SLIT. To  minimise  this potential  bias,  triple-

blinding  should  be performed  for  future  studies  (patients
should  be blinded  to this  specific  objective  of  the study,  and
researchers  and  statisticians  should  be blinded  to  the ton-
sillectomy  status  of the subjects).  In  addition,  large-scale
randomised  controlled  studies  may  confirm  these  findings.

To  our knowledge,  this  is  the first  study  to  report  the
effect  of  previous  tonsillectomy  on  the  clinical  and  immuno-
logical  efficacy  of  SLIT.  Further  large-scale  investigations
should  focus  on  the effect  of  tonsillectomy  on  local  immuno-
logical  changes  following  SLIT,  and on  similar  findings  for
other  allergens.
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Adolescent form of sporadic
lymphangioleiomyomatosis (S-LAM)

To  the  Editor,

Lymphangioleiomyomatosis  (LAM)  is  a  rare  progressive  dis-
ease  that  has  gone  largely  unrecognised  by paediatricians,
even  by  paediatric  pulmonologists.  We  report  a  paediatric
case  of  sporadic  LAM  (S-LAM)  that  first  manifested  as  recur-
rent  spontaneous  pneumothorax.

We  report  the case  of a 17-year-old  girl  who  was  brought
to  the  emergency  department  because  of  a  12-h  history  of
acute  onset  of  chest  pain  on  the  left side  and  shortness  of
breath  of  sudden  onset, with  a  two-hour  history  of  transient
episodes  of  loss  of  consciousness,  squinting  of  the  eyes,  and
stiffening  of  the hands  for  two  minutes,  followed  by  a  10-
min  period  of postictal  state.  She  had  no  history  of  trauma,
fever  or  previous  respiratory  symptoms.  She had started  her
latest  menstrual  period  two  days  before.  There  was  no  fam-
ily  history  of  any respiratory  disease,  neurologic  or  other
medical  conditions.  Her  past  medical  history,  including  any
intellectual  disability,  was  negative,  except  for  a  previous
episode  of  spontaneous  pneumothorax  one year  previously
that  had  not  been  studied  after  treatment  with  chest  tube
thoracostomy.

On  physical  examination,  pulse rate  was  104 beats  per
minute,  respiratory  rate  was  24  breaths  per  minute,  and
pulse  oximetry  measurement  was  94%  O2 saturation  in ambi-
ent  air  at  rest,  and  she  had  decreased  breath  sounds  on
the  left  hemithorax.  The  remainder  of  her  examination,
including  a  thorough  neurological  exam,  was  unremark-

able.  Echocardiogram,  ophthalmologic  examination,  and
skin  examination  under  ultraviolet  light  did  not  show  abnor-
malities.  A  chest  radiograph  revealed  right  upper  lobe  cystic
parenchymal  lesions  and  a pneumothorax  greater  than  50%
on  the left side,  requiring  thoracostomy  tube placement
(Fig.  1).  High-resolution  computed  tomography  of  the  chest
revealed  multiple,  well-circumscribed,  round,  and thin-
walled  cysts  that  were scattered  in a  bilateral,  roughly
symmetric  pattern  (Fig.  2).  Open lung  biopsy  showed  multi-
ple  cysts  that  distorted  the  lung  parenchyma  and  contained
proliferating  bundles  of  ‘‘modified’’  smooth  muscle  cells
in  their  walls,  involving  alveolar  septa,  airways,  lymphat-
ics,  and  blood  vessels.  The  smooth  muscle  component  was
positive  for  antibodies  to  vimentin,  actin  and  desmin,  but
it  also  reacted  with  antibodies  to human  melanin  black
45  (HMB  45)  (Fig.  3).  Having  established  a diagnosis  of
LAM,  the  patient  underwent  abdominal  computed  tomog-
raphy,  which  showed  a  rounded  lesion  in  the  upper  pole
of  the  right  kidney.  Three  months  later,  she  underwent
nephrectomy.  The  piece  weighed  207  grams  and  had  a rub-
bery,  oval  mass  that measured  7.5  cm  ×  6.2  cm  × 4.5 cm,
well  defined  but  unencapsulated,  with  yellow,  ochre,
and brown  colours.  Microscopic  study  showed  a  tripar-
tite  composition  of  fat,  blood  vessels,  and  smooth  muscle
cells  in variable  proportions,  which  reacted  to  the  same
antibodies  as did the lung  cysts.  A diagnosis  of  angiomy-
olipoma  was  made.  Cerebral  magnetic  resonance  imaging
with  a gadolinium  contrast  agent  revealed  no  abnormali-
ties.

At  the  present  time,  the patient  is  scheduled  for the per-
formance  of  a  surgical  pleurodesis  and  for  administration  of
inhibitors  of  mTOR  (Sirolimus).
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