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an  ulcerated  lesion;  fissures,  verrucous  forms,  and  masses
have  been  reported  in fewer  cases.  In 2009,  Antonello  et  al.6

described  the case  of  a 40-year-old  HIV-positive  patient
with  perianal  TB  that  presented  as  an  ulcerating  mass,  a
compound  lesion very  similar  to  the  finding  in our  patient.
The  patient  presented  by Cheon  et al.7 in 2013  was  a  46  year-
old  man  diagnosed  with  Crohn  disease  30  years  earlier  and
treated  with  mesalazine  with  no  improvement  of  his rectal
ulcers.  Anal  TB  was  diagnosed  and the patient  presented  a
marked  improvement  after  3  months  of treatment.  Another
case  of  anal  TB  was  reported  in a  42-year-old  patient  on
Adalimumab  therapy  for  psoriatic  arthritis.8

The  treatment  of  anal TB is  the  same  as  for  other  forms  of
extrapulmonary  TB. Patients  should receive  rifampicin,  iso-
niazid,  pyrazinamide,  and ethambutol  daily  for 2  months,
followed  by rifampicin  and  isoniazid  3 times  a week  for
7  months  (total  treatment  time,  9  months).9 In order  to
prevent  the  appearance  of  active  tuberculosis,  the Cen-
ters  for  Disease  Control and  Prevention  advocates  targeted
screening  and  treatment  of  latent  tuberculosis  infection
with  9  months  of  isoniazid.  A newer  regimen  of weekly  com-
bined  therapy  with  isoniazid  and rifapentine  for 12  weeks
was  cost-effective  in  directly  observed  therapy  programs,
particularly  for populations  that  would  not otherwise  com-
plete  therapy  and  are at  high  risk  for  conversion  to  active
disease,  such  as  homeless  patients.10
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Cutaneous Sarcoid with
Livedoid Changes in a Patient
with Hashimoto’s Thyroiditis

Sarcoidosis  cutánea con cambios livedoides en
un paciente  con  tiroiditis de Hashimoto

Dear  Editor:

Association  of  sarcoidosis  and  autoimmune  thyroiditis  is
rare.  We  report  a  case  of  cutaneous  sarcoid  surrounded  by
livedo  on  the  lower  extremities  in a patient  with  Hashimoto’s
thyroiditis.

A  72-year-old  female  visited  the Department  of  Der-
matology  of  Hoshi  General  Hospital,  complaining  of
asymptomatic  reddish  eruptions  on  the lower  extremities
which  appeared  six months  previously.  She  had Hashimoto’s
thyroiditis  for  several  years,  but  had been followed  without
medications.  Physical  examination  showed  multiple  reddish,
infiltrative  round  and  irregular-shaped,  up  to  4-cm  sized

plaques  on  the anterior  aspects  of  the bilateral  thighs  and
lower  legs  (Fig.  1a).  The  erythematous  plaques  coalesced
on  the  left thigh,  and livedo was  observed  in the surround-
ings  of  the  plaques  on  the thighs.  Laboratory  examination
showed  normal  levels  of  angiotensin-converting  enzyme
(ACE)  (13.6  U/L, normal:  7---25).  Anti-thyroglobulin  antibody
showed  high  titers  (86.8  IU/ml;  normal  <28),  however,  anti-
thyroid  peroxidase  antibody,  thyroid  stimulating  hormone,
free  T3  and  T4  levels  were  within  normal  ranges.  Chest  X-ray
did not  reveal  bilateral  hilar  lymphadenopathy.  Computed
tomography  revealed  a  few  lymph  nodes  within  normal
ranges  and  thyroid  nodule. Ophthalmological  examination
denied  uveitis.  A  tuberculin  test revealed  positive  erythema-
tous  reaction  sized  2-cm  without  induration.  A skin  biopsy
taken  from reddish  plaque  showed  non-caseating  granulo-
mas  with  epithelioid  cells  throughout  the  dermis  (Fig.  1b).
Periodic  acid-Schiff  (PAS)  and Ziehl---Neelsen  staining  did
not  detect  bacilli.  Immunohistochemistry  revealed  a num-
ber  of  CD68-positive  macrophages  in the  lesional  skin.  Tumor
necrosis  factor-�  (TNF-�)  and  interleukin-17  (IL-17)  positive
cells  were  also  detected  densely  (Fig.  1c and  d).  Elastica

dx.doi.org/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.adengl.2016.07.016&domain=pdf
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
mailto:saioaoscoz@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.adengl.2016.07.016&domain=pdf
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
mailto:carpeinado@hotmail.es
http://crossmark.crossref.org/dialog/?doi=10.1016/j.adengl.2016.07.016&domain=pdf
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
mailto:dra.dermaorly@gmail.com
mailto:Orly.cheirif@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.adengl.2016.07.016&domain=pdf
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
mailto:rfcog@sescam.jccm.es
http://crossmark.crossref.org/dialog/?doi=10.1016/j.adengl.2016.07.016&domain=pdf
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
mailto:garciamonteropablo@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.adengl.2016.07.016&domain=pdf
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
mailto:nobuyuk@fmu.ac.jp
http://crossmark.crossref.org/dialog/?doi=10.1016/j.adengl.2016.07.016&domain=pdf
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0050
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
mailto:frances.rodriguez.laura@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.adengl.2016.11.008&domain=pdf
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0055
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0060
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0065
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0070
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0075
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0080
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0085
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0090
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0095
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
http://refhub.elsevier.com/S1578-2190(16)30233-5/sbref0100
mailto:uribe.esteban@uces.edu.co
http://crossmark.crossref.org/dialog/?doi=10.1016/j.adengl.2016.07.016&domain=pdf


CASE  AND  RESEARCH  LETTERS  877

Figure  1  (a)  Reddish  plaques  on  the  thigh  along  with  livedoid  changes.  (b)  Histological  features  showing  sarcoidal  granuloma,

which are  immunoreactive  for  TNF-� (c)  and  IL-17  (d)  (original  magnification:  b;  ×400,  c;  ×200,  d;  ×200).

van Gieson  stain  showed  that  multiple  sarcoidal  granulo-
mas  were  located  around  the  vessels,  but  without  fibrinoid
degeneration.

Autoimmune  thyroiditis  is  sometimes  seen  in associ-
ation  with  sarcoidosis,1 and to date,  several  cases  of
co-occurrence  of sarcoidosis  and Hashimoto’s  thyroiditis
have  been  reported.  Isernet  et  al.2 reported  that  10  out  of
348  patients  with  sarcoidosis  had  autoimmune  thyroiditis,
and  sarcoidosis  preceded  autoimmune  thyroiditis  in 9  cases.
The  diagnosis  of  autoimmune  thyroiditis  was  made  when sar-
coidosis  was  in remission.  Papadopoulos  et al.3 reported  that
13  patients  had thyroid  autoimmunity  (6 with  Hashimoto’s
thyroiditis,  2  with  Graves’  disease  and  5 with  isolated  pos-
itive  thyroid  serology)  among  a series  of 78  patients  with
sarcoidosis.  Nakamura  et  al.4 found 7 cases  of  Hashimoto’s
thyroiditis  in a  series  of  62  patients  with  pulmonary
sarcoidosis.  Unfortunately,  an open  biopsy  of thyroid  nod-
ule  was  not  carried  out to  differentiate  thyroid  sarcoidosis
in  the  present  case.  At  present,  sarcoidal  lesions  were  not
detected  in  other  organs,  i.e.  lung  or  eyes.  Moreover,  a
tuberculin  test  revealed  positive  reaction.  Therefore,  we
consider  that  the patient  developed  cutaneous  sarcoid  only;
however,  we will  carefully  follow-up  this  patient  whether
symptoms  of  systemic  sarcoidosis  will  appear  in the future.

Macrophages  play  an  important  role  in sarcoidal  gran-
uloma  formation  via  several  cytokines  such as  TNF-�  and
IL-1�. Several  recent  studies  have  reported  the effective-
ness  of  TNF-� inhibition  for  sarcoidosis.  Our  studies  showed
a  number  of  CD163-positive  macrophages  surrounding  the

degenerated  collagen  in the  dermis.  In addition,  strong
expression  of IL-17  and  TNF-� was  detected  in the  lesional
skin  of  sarcoidosis.  TNF-� activates  Th17  cells  leading  IL-
17  production,  and  recent studies  have  shown  that IL-17
was  abundantly  detected  in sarcoidal  lesions,  suggesting
that Th17  cells  induce  granuloma  formation  by  suppress-
ing  regulatory  T-cells.5 Recent  findings  suggest  an  important
etiologic  role  of  Propionibacterium  acnes  (P.  acnes) in sar-
coidosis.  P. acnes  induces  IL-17  and  interferon-�,6 and  is
thus  implicated  to  play  a pathogenic  role  in sarcoidosis  via

Th1/Th17  cytokines.
Finally,  livedo  was  seen  around  sarcoidal  plaques  on

the  bilateral  thigh. To  date,  only  a few  cases have  been
presented  with  livedo  in association  with  sarcoidosis.7---9 A
biopsy  was  taken  from  the sarcoidal  plaque,  but  not  from
the  surrounding  livedo.  However,  histological  examination
showed  granulomas  around  the vessels,  which  may  induce
livedo.
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