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Abstract
Objective:  Evaluation  of  the  impact  on  the  quality  of  life  (QOL)  relating  to  health  in  patients
with chronic  urticaria  (CSU)  treated  with  omalizumab.
Method:  Longitudinal  descriptive  observational  study  of  quality  of  life  based  on18  patients  with
chronic urticaria  ≥12  years  treated  with  omalizumab.  Changes  in  QOL  examined  at  1  month
(T1), at  6  months  (T6)  and  12  months  (T12),  by:  Visual  Analogical  Scale  (UAS),  specific  urticaria
QOL questionnaire  (CU-Q2oL),  general  health  questionnaire  (SF-36)  and  activity  of  urticaria
questionnaire  (Score  UAS7).
Results:  The  most  disabling  symptoms  for  patients  were:  pruritus  (61.1%);  decrease  in  health
and physical  activity  (55.5%),  wheals,  swelling  and  nervousness  (50%);  depression  and  shame
of marks  (38.89%);  side  effects  to  drugs  (33.33%);  sleepiness  and  tiredness  (27.78%);  work
(22.22%);  ‘‘choosing  clothes  and  pain’’  16.67%  and  social  relations  (11.11%).  Statistically  sig-
nificant differences  were  observed  in  T1,  T6  and  T12.  In  T1,  UAS  −4.72  (p  =  0.001);  CU-Q2oL
−16.38 (p  <  0.001);  SF-36  15.44  (p  =  0.006);  UAS7  wheals  −7.27  (p  =  0.001),  UAS7  pruritus  −8.72
(p =  0.003).  In  T6,  UAS  −4.26  (p  =  0.001);  CU-Q2oL  −18.94  (p  <  0.001);  SF-36  15.41  (p  <  0.001);
UAS7 wheals  −7.41  (p  =  0.001),  UAS7  pruritus  −7.11  (p  =  0.001).  In  T12  UAS  −9.61  (p  =  0.004);
CU-Q2oL −21.38  (p  =  0.01);  SF-36  17.53  (p  =  0.04);  UAS7  wheals  −8.23  (p  =  0.004),  UAS7  pruritus
−10.69 (p  =  0.004).
Conclusions:  There  was  a  very  good  response  in  T1,  which  was  maintained  in  T6  and  T12.
Patients  with  chronic  urticaria  treated  with  omalizumab  presented  good  results  with  a  reduction

of CUE  activity  and  improvement  of  their  QOL.
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Mejora  de  la  calidad  de  vida  de  los  pacientes  con  urticaria  crónica  espontánea
tratados  con  omalizumab  en  vida  real

Resumen
Objetivo:  Evaluación  del  impacto  en  la  calidad  de  vida  (CdV)  relacionada  con  la  salud  en  los
pacientes con  urticaria  crónica  espontánea  en  tratamiento  con  omalizumab.
Método:  Estudio  observacional  descriptivo  longitudinal  de  calidad  de  vida  partiendo  de  18
pacientes  con  urticaria  crónica  espontánea  ≥  12  años  tratados  con  omalizumab.  Se  analizaron
los cambios  en  la  CdV  al  mes  (T1),  a  los  6  (T6)  y  a  los  12  meses  (T12),  mediante:  escala
analógica visual  (EVA),  cuestionario  de  CdV  específico  de  urticaria  (CU-Q2oL),  cuestionario  de
salud general  (SF-36)  y  cuestionario  de  actividad  de  urticaria  (Score  UAS7).
Resultados:  Los  síntomas  más  condicionantes  para  los  pacientes  fueron:  prurito  (61,1%);
disminución  de  la  salud  y  actividad  física  (55,5%);  ronchas,  hinchazón  y  nerviosismo  (50%);
depresión  y  vergüenza  de  marcas  (38,89%);  efectos  secundarios  a  fármacos  (33,33%);  sueño
y cansancio  (27,78%);  trabajo  (22,22%);  «elección  de  ropa  y  dolor» 16,67%  y  relaciones
sociales (11,11%).  Se  observaron  diferencias  estadísticamente  significativas  en  T1,  T6  y  T12.
En T1,  EVA  -4,72  (p  =  0,001);  CU-Q2oL  -16,38  (p  <  0,001);  SF-36  15,44  (p  =  0,006);  UAS7  ron-
chas -7,27  (p  =  0,001),  UAS7  prurito  -8,72  (p  =  0,003).  En  T6,  EVA  -4,26  (p  =  0,001);  CU-Q2oL
-18,94 (p  <  0,001);  SF-36  15,41  (p  <  0,001);  UAS7  ronchas  -7,41  (p  =  0,001),  UAS7  prurito  -7,11
(p =  0,001).  En  T12  EVA  -9,61  (p  =  0,004);  CU-Q2oL  -21,38  (p  =  0,01);  SF-36  17,53  (p  =  0,04);  UAS7
ronchas -8,23  (p  =  0,004),  UAS7  prurito  -10,69  (p  =  0,004).
Conclusiones:  Existió  muy  buena  respuesta  en  T1,  que  se  mantuvo  en  T6  y  T12.  Los  pacientes
con urticaria  crónica  espontánea  tratados  con  omalizumab  presentaron  buenos  resultados  con
reducción de  la  actividad  de  UCE  y  mejora  de  su  CdV.
© 2016  Elsevier  España,  S.L.U.  Todos  los  derechos  reservados.
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What is known?

Little  is  known  about  this  condition.  Few  studies  mea-
sure  the  impact  of  quality  of  life  in  patients  with
chronic  urticaria  and  the  symptoms  which  most  affect
and  concern  them.

What does this paper contribute?

Exhaustive  data  collected  from  general  and  specific
quality  of  life  questionnaires,  in  patients  with  chronic
urticaria  treated  with  omalizumab  for  two  years.  It
shows  the  repercussions  on  their  quality  of  life  and
forms  a  base  for  nursing  intervention  to  minimalise
impairment.

ntroduction

hronic  spontaneous  urticaria  (CSU)  is  highly  prevalent  in
he  general  population  and  despite  its  low  mortality  may  be

evastating  for  the  quality  of  life  (QoL)  of  whomever  suf-
ers  from  it.1 Prevalence  is  calculated  to  be  between  0.1%
nd  1%.2,3 This  disorder  affects  females  twice  as  frequently
s  males  and  it  peaks  between  the  ages  of  20  and  40.2 Its
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ause  is  usually  unknown  in  80%  of  cases.4,5 Urticaria  is  char-
cterised  by  the  sudden  appearance  of  hives  and/or  angio
edema.  It  must  be  distinguished  from  other  clinical  con-
itions  where  hives  and/or  angio  oedema  may  also  occur,
uch  as  anaphylaxis,  auto-inflammatory  syndromes,  hered-
tary  angio  oedema  and  in  skin  tests  performed  for  allergy
iagnoses.6

The  hive  is  defined  by  three  standard  traits:

.  Central  inflammation  of  variable  size,  almost  always  sur-
rounded  by  reflexive  erythema.

. It  is  associated  with  itchiness  or  sometimes  burning.

.  Evanescent:  the  skin  usually  recovers  its  normal  appear-
ance  within  a period  of  1---24  h.

Angio  oedema  is  characterised  by:

.  Sudden,  marked  inflammation,  with  skin  coloured  ery-
thema,  at  deep  dermis  and  hypodermis  level,  often  with
involvement  below  the  mucous  membranes.6

.  On  occasion  pain  instead  of  itchiness.  Resolution  is  slower
than  that  of  hives  (up  to  72  h).6

Chronic  spontaneous  urticaria  refers  to  erythematous
ives  that  occur  spontaneously,  fleetingly,  are  recurrent  and
ast  for  a  period  of  at  least  6  weeks.2,6---9 In  40%  of  cases

hey  are  associated  with  angio  oedema.2,8 CSU  has  a  nega-
ive  impact  on  health  and  on  the  subjective  satisfaction  of
atients  suffering  from  it.  The  individual  perception  of  each
atient  with  regards  to  their  quality  of  life  is  a  good  way  of
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Improvement  in  the  quality  of  life  of  patients  with  chronic  s

assessing  the  limitations  which  the  patients  may  experience
as  a  result  of  their  disorder.2

Regarding  prognosis,  CSU  frequently  spontaneously
remits  but  its  duration  is  currently  unpredictable.  Approx-
imate  calculations  indicate  that  the  symptoms  of  50%  of
patients  with  CSU  disappear  after  6  months,  although  the
patients  often  suffer  from  recurrences.10

Urticaria  is  physically  and  psychologically  debilitating
due  to  its  chronicity  changing  patients’  QoL.2,11---13 For
example,  O’Donnell  et  al.11 demonstrated  that  the  scores
for  the  state  of  health  of  the  patients  with  CSU  were
comparable  to  that  of  patients  with  coronary  arteriopa-
thy.  Furthermore,  both  state  of  health  and  subjective
satisfaction  of  patients  with  CSU  have  a  poorer  score
than  those  of  healthy  subjects  and  those  with  respiratory
allergy,7 which  falls  within  the  group  of  serious  allergy
disorders.6

QoL  studies  quantify  symptoms  from  the  patient’s
perspective.  The  psychological  repercussions  of  organic
problems  vary  for  each  individual.  Thus  patients  with
the  same  disorder  may  suffer  from  it  in  differently
ways.

Pharmacological  treatment  of  symptoms

Patient  wishes  and  preferences  should  be  taken  into  consid-
eration  when  treating  urticaria.2,6

The  need  for  treatment  may  vary  over  time.6

First  line  treatment  consists  of  second-generation  anti-
histamines  (anti-H1)  with  no  anticholinergic  effects  and
minimal  or  no  sedative  effects.14 They  should  preferably  be
taken  on  a  regular  basis,  not  on  demand.  If  symptoms  persist
for  longer  than  2  weeks  2nd  line  treatment  begins  where  it
is  recommended  to  increase  the  dose  of  these  anti-H1 to  4
times  a  day  and  not  combine  them  with  any  other  type  of
anti-H1.6,7 Safety  data  exist  on  their  continued  use  for  sev-
eral  years.15 Prior  to  changing  to  an  alternative  therapy,  it
is  recommended  to  wait  1---4  weeks  to  allow  for  complete
efficacy.6 Omalizumab  has  been  demonstrated  to  be  effec-
tive  as  3rd  line  treatment  of  CSU  for  those  patients  who  are
resistant  to  anti-H1h.  This  has  been  proven  in  isolated  cases,
case  series  and  in  double-blind  placebo  control  studies,  in
patients  resistant  to  anti-H1.16,17

Omalizumab  is  a  humanised  monoclonal  antibody
obtained  by  means  of  recombinant  DNA  technology,  from
hamster  ovary  cell  lines.18 It  reduces  CSU  activity,  lowers
the  need  for  additional  medication  to  control  symptoms  and
improves  quality  of  life.3 It  is  effective  at  doses  between  150
and  300  mg/4  weeks  regardless  of  the  total  IgE  serum  level.19

This  treatment  is  expensive,  has  a  safety  profile  and  very
good  clinical  efficacy.3,6 The  risk/benefit  ratio  in  long-term
use  is  higher  than  that  of  corticosteroids.

After  reviewing  the  references  we  observed  that  there
are  few  studies  which  measure  the  impact  on  QoL  in  CSU
patients  and  on  their  appreciation  of  the  seriousness  of  the
disorder.13

All  studies  were  performed  with  few  patients,12 which

may  be  considered  a  limitation.  Kaplan  et  al.20,  conducted  a
study  with  12  patients,  60%  of  whom  had  complete  remission
after  16  weeks  treatment  and  a  significant  reduction  in  the
use  of  rescue  treatment.3
aneous  urticaria  363

An  important  function  in  nursing  is  to  contribute  scientific
nowledge  to  improve  the  quality  of  care  for  ill  people  by
ssessing  their  needs  and  concerns.21

We  evaluated  the  impact  on  QoL  of  CSU  resistant  to  anti-
1 in  a group  of  patients,  in  addition  to  its  alternation  as

 result  of  the  effect  of  omalizumab.  Both  physical  and
sychological  aspects  were  measured  throughout  the  length
f  the  study  (at  the  beginning,  after  one  month,  after  six
onths  and  at  one  year).

ethod

esign: Longitudinal  observational  descriptive  and  evolu-
ionary  quality  of  life  study.

Sample:  18  patients  ≥12  years  with  CSU  refractory
o  antihistamine  treatment  at  high  doses  who  had  been
eferred  for  treatment  with  omalizumab.  They  were
ecruited  from  January  2014  until  March  2015,  with  final
ata  being  collected  in  December  2015.  13  patients  were
emale  with  a  mean  (±standard  deviation)  age  of  43  (±18)
ears  and  5  were  male  with  a  mean  (±standard  devia-
ion)  age  of  47  (±20)  years.  The  study  was  conducted  in
he  Navarre  Health  Service  Allergy  Department.  Almost  the
ntire  population  of  Navarre  is  treated  in  this  Department.

Inclusion  criteria:  all  patients  with  CSU  ≥  12  years  of
ge  who  had  been  treated  with  omalizumab  since  January
014,  all  of  whom  were  treated  with  new  generation  anti-H1,
nd  who,  on  receiving  information  about  the  study,  agreed
o  sign  an  informed  written  consent  and  complete  monthly
uality  of  life  questionnaires.

Exclusion  criteria: patients  with  cognitive  limitations  and
ll  those  who  presented  added  complications  and/or  did  not
ish  to  complete  questionnaires.  All  the  patients  were  able

o  revoke  their  authorisation  at  any  time.
As  this  was  an  observational  study,  no  additional  patient

ests  other  than  the  specific  questionnaires  were  intended.
Procedure:  the  nurse  provided  the  validated  question-

aires  to  each  patient  monthly  and  they  had  to  complete
hem  during  the  waiting  time  after  the  administration
f  omalizumab  (Cu-Q2oL,  SF-36  and  visual  analogue  scale
VAS])  except  UAS7  which  each  person  completed  in  their
ome  seven  days  prior  to  each  visit.  Follow-up  and  control
f  responses  was  conducted  in  this  manner.

Assessment  was  performed  at  the  beginning  of  the  study
ith  the  1st  dose  of  omalizumab  (T0),  and  subsequently  at
ne  month  (T1),  at  6  months  (T6)  and  at  12  months  (T12)  for
he  patients  who  continued  with  the  treatment.  There  were
atients  who  withdrew  from  the  treatment  for  different  rea-
ons.  Statistical  data  were  evaluated  with  the  number  of
ctive  patients  at  each  time.

Tool  for  measuring. The  questionnaires  determined  the
oL  impairment  and  the  disorder’s  activity  of  the  patient
ith  CSU.  All  questionnaires  are  available  in  paper  format.

 Visual  analogue  scale  of  symptoms  VAS. This  evaluates  the
symptoms  prior  to  the  visit  on  a  Likert  scale.  It  is  regularly
represented  with  a  horizontal  line  of  100  mm  anchored  by

two  end  points  which  range  from  0  (no  symptoms)  to  10
(very  strong  symptoms),  along  a  continuous  line  where  the
patient  marks  perpendicularly  to  show  how  they  perceive
their  situation.  There  are  intermediate  values.22
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Table  1  UAS7  score  system  for  assessing  urticaria  activity.

Score  Number  of  hives  (last  24  h)

0  None  0  hives
1 Mild  ≤20  hives
2 Moderate  Between  21  and  50  hives
3 Severe  Over  50  hives

Score Itch  severity  (last  24  h)

0  None  Absent
1 Mild  Present  without  being  a  nuisance
2 Moderate  Uncomfortable  but  without  interfering  in  daily  activities  or  disturbing  sleep

nterferes  in  daily  activities  and  disturbs  sleep
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Table  2  Main  traits  of  the  SF-36  health  survey.

Number
of  items

Number
of  levels

Scorea

Physical  functioning  10  21  0---100
Physical  role  4  5  0---100
Bodily  pain  2  11  0---100
General  health  5  21  0---100
Vitality  4  21  0---100
Social  functioning  2  9  0---100
Emotional  role  3  4  0---100
Mental  health  5  26  0---100
Transitionb 1  5  ---
Physical  summary  35  ---  50  (10)
Mental  summary  35  ---  50  (10)

a Scores of 0---100 are in that range and are interpreted as the
worst or best state of health, respectively; in scores of 50 (10)
the benchmark population has a mean of 50 with a standard
deviation of 10, and the values above or below 50 indicate a bet-
ter or worse state of health, respectively, than the benchmark
population.

b Change in the general state of health compared with the pre-

r
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3 Severe  Severely  i

 Specific  QoL  questionnaire  for  patients  with  CSU  CU-
Q2oL.

This  is  the  only  specific  questionnaire  to  assess  QoL  in
SU.  It  has  been  validated  and  includes  physical,  emotional,
ocial  and  practical  aspects  of  the  disorder.6,13,23,24 it  fulfils
alidity  standards,  has  internal  consistency,  credibility  and
s  change  sensitive.6,9,25

There  are  23  items,  which  conceptualise  a  quality  of  life
nto  6  main  areas:  itchiness  (2  items),  repercussion  in  life
ctivities  (6  items),  problems  sleeping  (5  items),  limits  (3
tems),  appearance  (5  items)  and  swelling  (2  items).13

A  five-point  scale  from  1  (never)  to  5  (a  lot)  is  used  for
esponse  scores.13

To  calculate  scores,  the  pre-coded  numerical  values  have
o  be  converted  on  a  scale  of  0---100  points,  using  the  follow-
ng  formula:

∑
items  −  min

∑
items

)/

(
max

∑
items  −  min

∑
items

)
×  100

xample:

Item  1:  response  3.
Item  2:  response  2.
Item  3:  response  4.
Item  4:  response  5.∑

Items:  (3  +  2  +  4  +  5)  =  14.
min

∑
items:  (1  +  1  +  1  +  1)  =  4.

max
∑

items:  (5  +  5  +  5  +  5)  =  20.
Formula:  (14  −  4)/(20  −  4)  ×  100  =  62.5%.

Higher  scoring  denotes  after  impact  on  QoL.

 UAS7  evaluates  the  activity  and  impact  of  the  CSU,  where
the  itchiness  is  measured  (from  none  to  intense)  on  a
scale  of  0---3  and  number  of  hives  (from  none  to  ≥50)
also  using  a  scale  of  0---3  (Table  1),  where  minimum  score

is  0  and  maximum  3.  Scores  are  added  up:  0---6  every
day  and  summarised  at  the  end  of  a  week  (maximum
42).3,6,7,26 This  is  used  as  an  additional  tool  to  assess
urticaria  activity.8

w
w
s
v

vious year. This item is not used to calculate any of the 8 main
areas.

The  scores  for  itchiness  and  hives  were  analysed  sepa-
ately  in  this  study.

 Health  questionnaire  SF-36:  this  is  a  validated  generic
tool  to  assess  general  level  of  health  and  well-being  and
the  ability  to  carry  out  basic  activities.27,28

It  contains  36  items  designed  by  Ware  et  al.,  in  1993,
hich  covers  8  aspects  of  state  of  health  with  the  same
rofile.  It  is  divided  into  2  areas:  physical  and  mental  and
eneral  impact  on  habits  is  scored12 (Table  2).  Scores  over
r  under  50  indicate  a  better  or  poorer  state  of  health  to  the
enchmark  population  mean.  Higher  scores  denote  a  better
tate  of  health  (Table  3).

The  study  was  approved  by  the  Ethics  Committee  of  the
avarre  Health  Service.  Statistical  analysis  was  performed

ith  the  SPSS  version  20  software  programme.  Data  analysis
as  made  by  calculating  means  and  standard  deviation  of

cores  of  the  different  scales  in  the  baseline  1  visit  (T0),
isit  2  (T1),  visit  6  (T6)  and  visit  12  (T12).
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Figure  1  Patient  withdrawal  in  the  different  visits.

In  each  case  the  difference  between  visit  1  and  visit  2  (18
atients)  was  calculated,  between  visit  1  and  6  at  6  months
17  patients)  and  between  visit  1  and  12  at  12  months  (13
atients),  also  showing  the  mean  and  deviation  of  the  differ-
nces.  Measurement  time  scores  were  compared  using  the
-test  for  paired  samples  (variables  CU-Q2oL,  SF-36)  and  the
ilcoxon  (VAS,  UAS7  hives  and  UAS7  itchiness)  range  test.
Review  of  the  literature  was  performed  using  the  CUIDEN

atabase  and  no  article  related  to  QoL  in  CSU  was  found.
EDLINE/Pubmed  and  the  Service’s  own  library  were  used

o  find  all  journals  related  to  allergy  treatment.

esults

t  the  baseline  visit  there  were  18  patients,  and  at  the  final
isit  there  were  13  patients.  There  were  different  reasons
or  withdrawing  from  treatment  and  therefore  abandoning
he  study.  One  was  due  to  a remission  of  symptoms  at  visit
.  Two  withdrew  at  visit  7  (one  because  they  wanted  to  and
he  other  due  to  improvement).  One  withdrew  at  visit  9  due
o  pregnancy  and  the  last  was  only  included  in  visits  1,  2
nd  6  and  withdrawal  was  therefore  due  to  non  completion
f  the  study  time  (Fig.  1).

Comparative  analysis  showed  there  were  significant  sta-
istical  differences  in  the  comparisons  of  follow-up  time
ith  regard  to  the  pre-treatment  moment,  detecting  an

ncrease  in  scores  of  questionnaire  SF-36  and  a  reduction  in
he  VAS,  CU-Q2oL  and  UAS7  which  implies  an  improvement
n  QoL  in  all  questionnaires.

Means  and  confidence  intervals  at  95%  were  calculated
rom  the  scores  given  in  visits  1,  2,  6  and  12  (Fig.  2).

According  to  CU-Q2oL  and  SF-36,  the  symptoms  which
ost  affected  patients  (Fig.  3)  were  itchiness  which  pre-

ented  in  61.1%  of  patients;  impairment  in  general  health
nd  limitation  in  physical  activity  in  55.5%;  welts,  swelling
nd  nervousness  in  50%;  depression  and  embarrassment
bout  the  blemishes  in  38.8%;  side  effects  of  drugs  in  33%;

atigue  and  sleepiness  in  27.7%;  difficulties  in  work  in  22.2%;
roblems  in  choosing  clothes  and  physical  pain  in  16.67%  and
hanges  in  social  relations  in  11.1%.
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Figure  3  Percentage  of  patients  with  different  symptoms.

There  were  no  adverse  reactions  to  the  administration  of
malizumab.

iscussion

n  reviewing  the  literature  we  detected  the  absence  of  stud-
es  which  simultaneously  assessed  general  questionnaires

egarding  general  state  of  health  (SF-36,  VAS)  and  specific
uestionnaires  on  urticaria  (CU-Q2oL,  UAS7).

The  questionnaires  used  enable  us  to  measure  and  mon-
tor  the  activity  of  the  disorder  and  QoL.  The  SF-36  health

T
i
q
c

estionnaires  in  the  different  visits.

uestionnaire  is  one  of  the  most  frequently  used  vali-
ated  generic  tools  to  be  translated  in  the  field  of  QoL
easurement.27,28 This  measurement  facilitates  informa-

ion  on  the  disorder  and  its  impact  on  the  patient’s  life  in
 standardised,  comparative  and  objective  manner  (Gold-
mith  1972  and  1973),  contributes  sufficient  evidence  on
ts  credibility,  validity  and  sensitivity.27 Different  patholo-
ies  may  be  compared  and  strategies  in  healthcare  planning
ay  thus  be  established.  In  the  case  of  CSU  this  is  insuffi-

ient  since  several  aspects  are  irrelevant  for  these  patients
nd  others  of  greater  importance  to  them  such  as  physi-
al  appearance,  are  omitted.23 For  this  reason  we  include

 specific  validated  tool  such  as  CU-Q2oL3,23---25 because  it
uccinctly  reflects  QoL  in  patients  with  CSU,  it  is  simple
o  use  and  has  proven  its  validity.9 It  is  more  sensitive
o  changes  in  the  patient’s  state  of  health  than  generic
easurements.
The  VAS  has  demonstrated  its  validity  and  credibility

n  measuring  the  intensity  of  symptoms,  being  highly  used
n  clinical  environments  and  preferred  by  patients  for  its
implicity.22

Both  in  clinical  care  and  clinical  trials,  the  activity  of  CSU
hould  be  assessed  with  the  help  of  the  UAS7  scale  which  is

 simple,  unified  and  validated  scoring  system.6,26 In  this
ystem  the  signs  and  symptoms  are  assessed  by  the  patient
im  or  herself,  and  this  makes  it  a  particularly  useful  tool.

he  evaluation  of  the  main  symptoms  of  urticaria  (hives  and

tchiness)  are  measured  for  seven  consecutive  days.  This
uestionnaire  helps  to  compare  the  findings  of  the  studies
onducted  in  other  centres.
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Improvement  in  the  quality  of  life  of  patients  with  chronic  s

The  results  we  had  from  all  questionnaires  used  were
congruent  with  one  another  and  similar  to  those  of  other
studies.12,13 It  has  been  observed  that  the  CSU  has  an  impact
on  state  of  health  and  on  subjective  satisfaction  of  patients,
affecting  daily  life,  limiting  it  and  impairing  both  physical
and  emotional  functions.

Analysis  of  the  questionnaires  has  allowed  us  to  see  that
they  are  complementary  to  one  another  and  reflect  the
overall  reality  of  the  patient.  We  have  analysed  all  their
perceptions,  highlighting  the  most  relevant  such  as  itchi-
ness.  This  symptom  is  presumed  to  be  merely  physical  but
there  is  a  sensation  of  impaired  health  more  on  an  emotional
level.  Both  have  a  direct  effect  on  other  areas  of  their  life
such  as  sleep,  depression,  etc.

Treatment  with  antihistamines  and/or  corticosteroids
make  the  symptoms  of  uticaria  temporarily  disappear,  but
not  the  cause.  On  stopping  treatment,  the  cutaneous  erup-
tion  reappears  and  this  is  experienced  as  a  therapeutic
failure.  When  this  process  stops,  they  may  believe  this  is
an  indication  of  a  more  serious  and  profound  disorder.

One  of  the  limitations  of  this  study  was  withdrawal  from
treatment  with  omalizumab  and  the  consequent  dropping
out  of  these  patients  from  the  study.

To  conclude,  we  would  say  that  CSU  is  a  challenge  for  the
professional  and  for  the  patient.  The  nurse  plays  an  impor-
tant  role  in  caring  for  patients  with  CSU  who  are  receiving
treatment  with  omalizumab,  both  in  its  administration  and
data  collection  regarding  their  QoL.  However,  to  offer  good
care,  the  health  professionals  must  first  know  what  patients’
specific  needs,  concerns,  and  symptoms  are,  etc.

When  the  nurse  is  aware  of  the  aspects  which  most
strongly  affect  the  QoL  of  CSU  patients  and  their  improve-
ment  after  omalizumab  they  may  communicate  this  so  that
the  professionals  may  tell  their  patients  who  are  initiating
treatment  that  a  satisfactory  response  is  expected  from  it.
In  this  way  anxiety  and  uncertainty  is  alleviated,  which  in
itself  may  contribute  to  impairment  in  QoL.

With  regards  to  the  results,  we  think  it  is  important  to
promote  research  by  nurses  in  this  area,  with  the  opportu-
nity  in  each  visit  of  evaluating  possible  interventions  in  order
to  offer  quality  attention  to  this  growing  population.

Conflict of interests

The  authors  have  no  conflict  of  interest  to  declare.

Acknowledgements

We  thank  the  patients  who  selflessly  helped  us.  Without  their
collaboration  this  study  would  not  have  been  possible.

We  thank  Arkaitz  Galbete  for  his  valuable  collaboration
in  helping  with  the  statistical  study,  Dr.  García  Figueroa  and
Dr.  Arroabarren  for  their  careful,  generous  review  of  the
article,  Dr.  Tabar  for  encouragement  and  information  on  this
incipient  subject  and  our  colleagues  for  their  support  and
stimulation.
References

1. Jauregui I, Ortiz de Frutos FJ, Ferrer M, Gimenez-Arnau A,
Sastre J, Bartra J, et al. Assessment of severity and quality

2

aneous  urticaria  367

of life in chronic urticaria. J Investig Allergol Clin Immunol.
2014;24:80---6.

2. Maurer M, Weller K, Bindslev-Jensen C, Giménez-Arnau A, Bous-
quet PJ, Bousquet J, et al. Unmet clinical needs in chronic
spontaneous urticaria. A GA2LEN task force report. Allergy.
2011;66:317---30.

3. Maurer M, Altrichter S, Bieber T, Biedermann T, Brautigam M,
Seyfried S, et al. Efficacy and safety of omalizumab in patients
with chronic urticaria who exhibit IgE against thyroperoxidase.
J Allergy Clin Immunol. 2011;128:202---9.

4. Zuberbier T. Urticaria. Allergy. 2003;58:1224---34.
5. Guillen Escalón J, Rosas Vargas MA, Mendoza Magaña E, Zepeda

Ortega B, Sienra Monge JJL, del Rio Navarro BE. Urticaria y
angioedema. Rev Alerg Mex. 2007;54:54---65.

6. Zuberbier T, Aberer W, Asero R, Bindslev-Jensen C, Brzoza
Z, Canonica GW, et al. Guía EAACI/GA2LEN/EDF/WAO para la
definición, clasificación, diagnóstico y manejo de la urticaria:
revisión y actualización de 2013. Allergy. 2013;69:868---87.

7. Zuberbier T, Asero R, Bindslev-Jensen C, Walter Canonica G,
Church MK, Gimenez-Arnau AM, et al. EAACI/GA2LEN/EDF/WAO
guideline: management of urticaria. Allergy. 2009;64:1427---43.

8. Kaplan AP. Clinical practice. Chronic urticarial and angioedema.
N Engl J Med. 2002;346:175---9.

9. Dias GA, Pires GV, Valle SO, Franca AT, Papi JA, Dortas SD
Jr, et al. Cross-cultural adaptation of the Brazilian-Portuguese
version of the chronic urticaria quality-of-life questionnaire ---
CU-Q2oL. Allergy. 2011;66:1487---93.

0. Beltrani VS. An overview of chronic urticarial. Clin Rev Allergy
Immunol. 2002;23:147---69.

1. O’Donnell BF, Lawlor F, Simpson J, Morgan M, Greaves MW. The
impact of chronic urticaria on the quality of life. Br J Dermatol.
1997;136:197---201.

2. Baiardini I, Giardini A, Pasquali M, Dignetti P, Guerra L, Spec-
chia C, et al. Quality of life and patients satisfaction in chronic
urticaria and respiratory allergy. Allergy. 2003;58:621---3.

3. Aguilar-Hinijosa NK, Segura-Medez NH, Lugo-Reyes SO. Cor-
relación de la gravedad de la urticaria crónica y la calidad de
vida. Rev Alerg Mex. 2012;59:180---6.

4. Kubo N, Senda M, Ohsumi Y, Sakamoto S, Matsumoto K, Tashiro
M, et al. Brain histamine H1 receptor occupancy of loratadine
measured by positrón emission topography: comparison of H1
receptor occupancy and proportional impairment ratio. Hum
Psychopharmacol. 2011;26:133---9.

5. Weller K, Ardelean E, Scholz E, Martus P, Zuberbier T, Mourer M.
Can on-demand nonsedating antihistamines improve urticaria
symptoms? A doublé-blind, randomized, single-dose study. Acta
Derm Venereol. 2013;93:168---74.

6. Groffik A, Mitzel-Kaoukhov H, Magerl M, Maurer M, Staubach
P. Omalizumab an effective and safe treatment of therapy-
resistant chronic spontaneous urticaria. Allergy. 2011;66:
303---5.

7. Spector SL, Tan RA. Effect of omalizumab on patients with
chronic urticaria. Ann Allergy Asthma Immunol. 2007;99:190---3.

8. Babu KS, Arshad SH, Holgate St. Omalizumab, a novel anti-
IgE therapy in allergic disorders. Expert Opin Biol Ther.
2001;1:1049---58.

9. Maurer M, Rosen K, Hsieh HJ, Saini S, Grattan C, Gimenéz-Arnau
A, et al. Omalizumab for the treatment of chronic idiopathic or
spontaneous urticaria. N Engl J Med. 2013;368:924---35.

0. Kaplan AP, Joseph K, Maykut RJ, Geba GP, Zeldin RK. Treatment
of chronic autoimmune urticaria with omalizumab. J Allergy
Clin Immunol. 2008;122:569---73.

1. Amezcua M. Mitos, retos y falacias de la investigación enfer-
mera. Rev Rol Enferm. 2003;26:36---44.

2. Ludington E, Dexter F. Statistical analysis of total labor

pain using the visual analog scale and application to stud-
ies of analgesic effectiveness during childbirth. Anesth Analg.
1998;87:723---7.

http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0145
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0150
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0155
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0160
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0160
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0160
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0160
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0160
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0160
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0160
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0160
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0160
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0160
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0160
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0165
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0170
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0175
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0180
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0180
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0180
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0180
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0180
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0180
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0180
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0180
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0180
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0180
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0180
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0180
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0180
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0180
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0180
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0180
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0180
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0180
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0185
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0190
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0190
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0190
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0190
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0190
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0190
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0190
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0190
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0190
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0190
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0190
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0190
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0190
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0190
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0190
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0190
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0190
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0195
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0200
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0205
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0210
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0215
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0220
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0225
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0225
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0225
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0225
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0225
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0225
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0225
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0225
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0225
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0225
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0225
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0225
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0225
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0225
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0225
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0225
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0225
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0225
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0225
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0225
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0225
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0225
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0230
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0230
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0230
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0230
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0230
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0230
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0230
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0230
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0230
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0230
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0230
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0230
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0230
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0230
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0230
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0230
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0230
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0230
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0230
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0230
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0230
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0230
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0230
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0230
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0230
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0235
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0240
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0245
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0245
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0245
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0245
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0245
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0245
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0245
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0245
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0245
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0245
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0245
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0245
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0245
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0245
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0245
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0245
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0245
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0245
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0245
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0245
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0245
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250
http://refhub.elsevier.com/S2445-1479(17)30071-1/sbref0250


3

2

2

2

2

2

28. Alonso J, Prieto L, Anto JM. La versión española del SF-36
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