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Abstract

Introduction:  Poisoning  is an  infrequent  cause  of  consultation  in a  paediatric  emergency  depart-

ment  (PED),  but  it  can  be potentially  serious.  Paediatricians  should  know  how  to  use  the

available antidotes  properly.

Objectives:  To  analyse  the  use  of  antidotes  in a  PED  and  to  assess  the  suitability  of  their

indications.

Materials and  methods:  A  retrospective  review  of  antidote  use  in  a  PED  between  January  2008

and June  2012.  Inclusion  criteria  were  age younger  than  18  years  and  consultation  for  suspicious

poisoning by  a  substance  that  could  be  treated  with  an antidote.  The  adequacy  of  antidote

indication  was  based  on the recommendations  of  the  Spanish  Society  of  Paediatric  Emergencies

(SSPE).

Results: A total  of  1728  consultations  for  suspicious  poisoning  (0.4%  of  the total  visits  in the

PED) were  recorded.  In  353  cases  (20.4%)  the  involved  poison  could  be treated  with  an  antidote.

Sixty-seven  patients  received  an  antidote  (3.9%  of  consultations  for  suspicious  poisoning),  and  a

total of  69  administrations  of  an  antidote  were  made:  100%  oxygen  (46),  N-acetylcysteine  (10),

flumazenil  (4),  naloxone  (3),  deferoxamine  (2),  vitamin  K  (2),  bicarbonate  (1),  and carnitine

(1). In  three  cases  there  was  no indication  for  administration:  flumazenil  without  respiratory

depression, and  vitamin  K  following  coumarin  exposure.  As  side  effects,  agitation  was  noted

after the use of  flumazenil,  and  a  decrease  in the  prothrombin  time  during  infusion  of  N-

acetylcysteine.
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Conclusions:  The  administration  of  antidotes  in this  PED  is uncommon  and,  mainly,  in accor-

dance with  the  SSPE  recommendations,  and without  serious  side  effects.  The  use  of  flumazenil

needs to  be  limited  to  the cases with  a  clear  indication  and without  any  contraindication.

© 2013  Asociación  Española  de Pediatría.  Published  by Elsevier  España,  S.L.U.  All  rights

reserved.
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Uso  de  antídotos  en  un  servicio  de  urgencias  pediátricas

Resumen

Introducción:  La  intoxicación  es  un motivo  de  consulta  poco  frecuente  en  un  servicio  de  urgen-

cias pediátricas  (SUP)  pero  potencialmente  grave.  Conviene  que  el  pediatra  conozca  el  uso

adecuado de  los  antídotos  disponibles.

Objetivos:  Analizar  el  uso  de antídotos  en  un  SUP  y  evaluar  la  idoneidad  de  su indicación.

Materiales  y  métodos:  Estudio  retrospectivo  de los  pacientes  que  consultaron,  entre  enero  del

2008 y  junio  del  2012,  por  sospecha  de intoxicación  por  una  sustancia  para  la  cual  existe  antí-

doto. La  evaluación  de la  idoneidad  de  la  indicación  del  antídoto  se  basó  en  las  recomendaciones

de la  Sociedad  Española  de  Urgencias  de Pediatría.

Resultados:  Se  recogieron  1.728  consultas  por  sospecha  de intoxicación  (0,4%  de  las  visitas).

En 353  (20,4%)  el  tóxico  implicado  podía  ser  tratado  con  un  antídoto.  Recibieron  antídoto  67

pacientes  (3,9%  de  las  consultas  por  sospecha  de intoxicación)  y  se  realizaron  en  total  69  admin-

istraciones de  antídoto:  oxígeno  100% (46),  N-acetilcisteína  (10),  flumazenilo  (4),  naloxona

(3), desferroxamina  (2),  vitamina  K  (2),  bicarbonato  (1)  y  carnitina  (1).  En  3  casos  no  existía

indicación  del antídoto:  flumazenilo  sin  depresión  respiratoria  (2)  y  vitamina  K tras  exposi-

ción a  cumarínico  (1).  Como  efecto  secundario  se  objetivó  agitación  psicomotriz  tras  uso  de

flumazenilo  y  disminución  del  tiempo  de  protrombina  durante  la  infusión  de  N-acetilcisteína.

Conclusiones:  La  administración  de  antídotos  en  este  SUP  es  infrecuente,  mayoritariamente

acorde a  las  recomendaciones  y  sin  efectos  secundarios  importantes.  Debe  insistirse  en  la

necesidad de  limitar  el uso  de flumazenilo  a  los  casos claramente  indicados,  y  comprobando

siempre  la  ausencia  de  contraindicaciones.

© 2013  Asociación  Española  de Pediatría.  Publicado  por  Elsevier  España,  S.L.U.  Todos  los dere-

chos reservados.

Introduction

Suspected  poisoning  is  an infrequent  reason  for  seeking
paediatric  emergency  services  in Spain  (0.3%),1 but  is  a
potentially  serious  situation  that  calls  for rapid  clinical
decision-making.  Thus,  it is  crucial that  paediatricians  know
how  to  manage  suspected  poisonings  and  the treatments
available  for them.

In  1961,  Clemmensen  et  al.  demonstrated  that  the  use
of  stabilisation  and  supportive  measures,  at the  opposite
end  of  the  spectrum  of  toxin-specific  treatment,  was  the
most  successful  approach  to  reducing  mortality  in severely
poisoned  patients.2 This  is  still  the case  today,  and  the
action  algorithms  for  any  type  of poisoning  start with  assess-
ment  and  treatment  with  the Airway-Breathing-Circulation
approach.

Still,  administration  of  an antidote  can  be  the key in
the  management  of  certain  types  of severe  poisoning.
Some  examples  are  the use  of N-acetylcysteine  (NAC)  to
treat  paracetamol-induced  hepatotoxicity,  or  more  recently
developed  treatments  like  hyperinsulinaemia-euglycaemia
therapy  for  calcium-channel  blocker  poisoning,  fomepi-
zole  for  toxic  alcohol  poisoning,  or  lipid  emulsion  therapy
for  severe  cardiotoxicity  induced  by  lipophilic  toxins.  At

any  rate,  the  risks  and  benefits  of an  antidote  must  be
weighted  up  before  its  administration,  taking  into  account
the  patient’s  clinical  status,  the predicted  action  of  the toxic
substance,  and the  possible  adverse  effects  associated  with
the  antidote.

The  aim  of  this  study  is  to  analyse  the  use  of  antidotes  in
paediatric  patients  with  suspected  poisoning  and assess  the
appropriateness  of their  administration.

Materials and methods

We conducted  a retrospective,  descriptive,  and  observa-
tional  study  in the  emergency  department  of  an  urban
tertiary  care  maternity  and  children’s  hospital  that  serves
a  referral  population  of  1,300,000  and  has  about  100,000
paediatric  visits  a year.

We  included  all  patients  aged  0---18  years  consulted  for
suspected  poisoning  with  a substance  that  could  be  treated
with  an  antidote.  The  study  was  conducted  from  January
2008  to  June  2012.

Electronic  medical  records  were reviewed  to  gather  the
data.  We  collected  data  on  epidemiological  and  clinical
variables,  including  antidote  use,  appropriateness  of  anti-
dote  administration,  and  any  adverse  effects.
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Table  1  Toxic  substances  that  could  be  treated  with  an

antidote (n  =  353).

Number  of  cases  %

Paracetamol  120  34%

Benzodiazepines  118  33.4%

CO 46  13.3%

Coumarins  13  3.6%

Valproate  7  2%

Iron 5  1.4%

Methemoglobinizing  drugs 4  1.1%

Oral hypoglycaemics 3  0.8%

Opioids

Dextromethorphan  17  4.8%

Codeine  3  0.8%

Methadone  1  0.2%

Morphine  1  0.2%

Beta-blockers  3  0.8%

Calcium-channel  blockers 2  0.5%

Organophosphates  2  0.5%

Methanol  2  0.5%

Propylene  glycol  1  0.2%

Cholinergics  1  0.2%

Unknown (suspected

poisoning  +  neurological

depression)

4  1.1%

The  appropriateness  of  antidote  administration  was
determined  in terms  of  adherence  to  the  recommenda-
tions  for  the  use  of  antidotes  in paediatric  poisonings  by
the  Asociación  Española  de  Pediatría  (Spanish  Association  of
Paediatrics)  and the  Sociedad  Española  de  Urgencias  de  Pedi-
atría  (Spanish  Society  of Paediatric  Emergency  Medicine,
[SEUP]),  specified  in the third  edition  of the  Manual  de intox-

icaciones  en  Pediatría.3 For  each case,  we  considered  the
clinical  state  of  the  patient  recorded  in the  emergency  room
record,  the results  of  complementary  tests,  and  the  risk-
benefit  assessment  (expected  antidote  effect,  coingestion
of  other  toxins,  disease  history,  allergies,  etc.).

We  analysed  the  data  with  the  SPSS  software  version  20.
The  majority  of the variables  were  nominal  and dichoto-
mous,  and have been  expressed  as  percentages,  absolute
frequencies,  and  means.

Results

In  the  period  under  study  there  were  1728  cases  of  sus-
pected  poisoning,  accounting  for  0.4%  of  emergency  room
visits.  Of all cases  of  suspected  poisoning,  353  (20.4%) cor-
responded  to  exposure  to  toxins  for  which  an antidote  exists.
The  toxins  involved  in these  cases  are listed  in  Table  1.  The
toxins  observed  most  frequently  were paracetamol,  benzo-
diazepines,  and  carbon  monoxide  (CO).

Sixty-seven  patients  (3.9%  of  patients  with  suspected  poi-
soning)  were  given  at least one antidote.  Antidotes  were
administered  in  19.0%  of the  353  cases  of  exposure  to  a
substance  for  which  an antidote  was  available.

The  patients  who  received  an antidote  had  a median  age
of  9.5  years  (interquartile  range:  3---14.6  years),  and  the

majority  were  male  (50---74.6%).  Exposure  was  accidental  in
most  cases  (56---83.6%),  although  there  was  suicidal  intent
in  8 cases  (11.9%),  and  recreational  use  in  3  (4.5%).  The
most  frequent  route  of  exposure  was  inhalation  (46---68.6%),
followed  by ingestion (19---28.35%).

Eight  different  antidotes  were  used.  The  one used  most
frequently  was  100%  oxygen,  which  was  given  to  46  patients
with  suspected  CO  poisoning;  followed  by NAC,  administered
intravenously  to  10  patients  with  acetaminophen  intoxi-
cation;  and  then  flumazenil,  given  to  four  patients  with
various  levels  of decreased  consciousness.  Of  these  four
patients,  one was  a  male  adolescent  presenting  with  agi-
tation  and  symptoms  of  alcohol  poisoning  who  had  received
a  supratherapeutic  dose  of intravenous  midazolam  before
arriving  to  the  hospital.  Upon  arrival  to  the hospital,  he
had  a  Glasgow  Coma  Scale  score  of  6  and  respiratory
depression.  He  was  given  flumazenil  after  which  the coma
reversed  and  the agitation  symptoms  resumed.  Another
patient  was  a 17-month-old  child  with  suspected  poison-
ing in the context  of  abuse  who  presented  with  ataxia  and
progressive  decrease  in the level  of  consciousness.  Since
opioids  and  benzodiazepines  were detected  in his  urine  by
means  of  semiquantitative  immunofluorescence  testing,  his
level  of  consciousness  worsened,  and he  developed  hypoven-
tilation,  he  was  given  naloxone  followed  by  flumazenil,
and  responded  to  the  latter.  The  remaining  patients  who
received  flumazenil  were  two  adolescents  with  a significant
decrease  in the level  of consciousness  and no  respiratory
abnormalities  in the context  of suspected  benzodiazepine
poisoning.

Naloxone  was  given  to  three  patients  with  decreased
level  of  consciousness  and suspected  poisoning.  Two  of  them
had  respiratory  compromise,  and the third  received  nalox-
one  as  a therapeutic  test in the  context  of  a  mild  decrease  in
the  level  of  consciousness  of  unknown  source.  Two  of  these
patients  were  given  two  antidotes:  one  received  naloxone
and  flumazenil  (child  with  progressive  coma,  hypoventila-
tion,  and  semiquantitative  detection  of  benzodiazepine  and
opioid  substances  in urine),  and  the  other  naloxone  and
bicarbonate  (patient  with  suspected  ingestion  of multiple
substances,  access  to  opioids  and  tricyclic  antidepressants,
and  electrocardiographic  abnormalities).

Desferrioxamine  was  given  in two  cases  of iron  poisoning
with  metabolic  acidosis  and high  serum  iron  levels.  Vitamin
K  was  used  in two  patients;  one received  it intravenously
after  ingesting  a  rodenticide,  and  another  through  the oral
route  following  ingestion  of  an oral  anticoagulant.  Lastly,  a
patient  with  toxic  levels  of  valproate  and  neurological  signs
was  given  carnitine.  Since 2 antidotes  were  given  in two
cases,  there  were a  total  of  69  antidote  administrations.

Based  on  the  current  recommendations  for  antidote
administration  in children,  antidotes  were  used correctly
in 66  of  the  69  administrations  (95.6%).  Administration  was
not  indicated  in  a  patient  with  rodenticide  exposure  (Klerat
Bloc®: 4-hydroxycoumarin)  and  no  clinical  or  laboratory
abnormalities  that  received  intravenous  vitamin  K, and in
two  patients  who  received  flumazenil  in the context  of
decreased  level  of  consciousness  without  respiratory  or  cir-
culatory  depression.

We  observed  the following  side  effects  after  antidote
administration:  agitation  in  1 patient  following  flumaze-
nil  administration,  and  decreased  prothrombin  index
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Table  2  Administered  antidotes,  appropriateness  of  administration,  and  observed  side  effects.

Administered  antidote  Appropriateness  of  administration  Side  effects

N  = 69  %  of  patients  N  = 69  %  of  each  antidote’s

administrations

%  of  each  antidote’s

administrations

Oxygen  46  66.6%  46  100%  0 0%

NAC 10  14.5%  10  100%  1 10%

Flumazenil  4 5.8% 2 50%  1 25%

Naloxone 3 4.3% 3 100%  0 0%

Desferrioxamine  2 2.9% 2  100%  0 0%

Vitamin K 2  2.9% 1  50% 0  0%

Carnitine 1 1.4% 1  100% 0  0%

Bicarbonate  1 1.4% 1 100%  0 0%

(prothrombin  index  = 59.5%)  in a  patient  given  intravenous
NAC.  The  incidence  of  adverse  events  for  all  instances
of  antidote  administration  was  2.9%:  10%  corresponded  to
the  use  of  NAC  and  25%  to the  use  of flumazenil.  Table  2
summarises  the characteristics  of  the 69  antidote  adminis-
trations  in  the  PED  for the  67 patients.

Before  arrival  to  the  hospital,  seven  patients  received
an  antidote  other  than  oxygen  either out-of-hospital  or  in
a  referring  facility.  The  most  frequently  used  antidote  was
flumazenil  (five  cases,  in  one of  them  in combination  with
naloxone).  The  two  remaining  patients  were given  hydroxy-
cobalamin  and  NAC,  respectively.  Since  we  had no  clinical
data  on  the  previous  state  of  these  patients,  we  could  not
assess  whether  the  administration  of these  antidotes  was
appropriate.

In  the  subset  of  patients  exposed  to  a toxin  that could
be  treated  with  an  antidote,  there  was  no  case  in which  the
antidote  indicated  was  not  administered.

Patient  outcomes  were  generally  favourable.  Of  all
patients  given  an antidote,  40.3%  (27)  required  admission
to  the  hospital.  A  3-year-old  child  who  had  inhaled  smoke  in
a  fire  died  after  receiving  and not  responding  to  advanced
cardiopulmonary  resuscitation,  100%  oxygen,  and  hydroxy-
cobalamin.

Discussion

Antidote  administration  in paediatric  poisonings  is  infre-
quent  and,  from  what  we  observed  in our  sample,  adheres
to  the  recommendations.

The  literature  on  the  use  of  antidotes  in the  paediatric
population  is  scarce,  and  we  believe  that  this  study  is  the
first  that  analyses  the  appropriateness  of  antidote  adminis-
tration  in  a  Spanish  PED.

According  to  the  data  of  the Grupo  de  trabajo  de  Intoxica-
ciones  (Intoxication  working  group)  of  the SEUP,  in a  total  of
349  cases  of  suspected  intoxication  seen  in 51  PEDs  between
2008  and  2011,  an antidote  was  given  in  18  cases  (5.1%).3 The
rate  of antidote  administration  in our  sample  was  slightly
lower  (3.8%),  and  closer  to the rate  reported  by  the Ameri-
can  Association  of Poison  Control  Centres  (AAPCC).  The  2011
annual  report  of  the  AAPCC  noted  that  an  antidote  was  given
in  1.5%  of  the cases of  suspected  intoxication  in  patients
younger  than 20 years.4

The  three  studies  show  a similar  distribution  in the most
frequently  used  antidotes:  oxygen,  NAC,  and  naloxone  in the
study  of  the Grupo  de Trabajo  de Intoxicaciones  (Poisoning
working  group)  of  the SEUP;  oxygen,  NAC,  and  flumazenil
(followed  by  naloxone)  in  our  study;  and NAC,  naloxone,
and  flumazenil  in the  AAPCC  report.  It is  important  to  con-
sider  that  the AAPCC  study  did not  include  oxygen  among
the  antidotes,  a  fact that  may  account  for  the lower  rate  of
antidote  administration  it reported.

We  could  not analyse  the possible  differences  in antidote
administration  in  the adult  and  the paediatric  populations,
as  our  study  was  conducted  in  a maternity  and  children’s
hospital.  However,  Aguilar  et  al.,  who  analysed  the use  of
antidotes  in two  hospitals  in Catalonia  in 2006,  allow  us to
make  this comparison.  Their  study  included  an urban  tertiary
hospital  for  adults  with  a referral  region  similar  to  ours,  and
where  6.6%  of  the patients  seeking  services  for exposure  to
a  toxin  were  given  an  antidote.  The  most frequently  used
antidotes  were  flumazenil,  naloxone,  and  oxygen.5

The  lower  rate  of antidote  administration  in  the pae-
diatric  population  could  be  due  to  the fact that  in  most
children  seen  for  suspected  poisoning,  exposure  is uninten-
tional  and  does  not  reach toxic  levels.  Also,  as  observed  in
our  study,  exposure  in most  children  involves  substances  for
which  there  is  no  specific  antidote  (79.6%  of  cases  in our
sample).

Regarding  the  appropriateness  of  antidote  administra-
tion,  the results  showed  that  in most  cases antidote
administration  adhered  to  current  recommendations.  Their
use  was  not  clearly  indicated  in only three  cases,  and  no  con-
traindications  for  the  administered  antidote  were  found  in
the  clinical  histories  of any  of  the  patients.  Flumazenil  was
used  to  treat  benzodiazepine-induced  coma  without  respi-
ratory  depression  in  two  of  the three  cases of  non-indicated
administration.

Flumazenil  is  one  of the  most controversial  antidotes
used.  On  one  hand,  the  prognosis  for  benzodiazepine  intox-
ication  is  generally  good,  and  on  the other,  lowering  the
seizure  threshold  can  trigger  convulsions,  especially  in
the most  susceptible  patients  (previous  history  of  convul-
sions,  or  coingestion  of  other  epileptogenic  substances).
For this reason,  it is  recommended  exclusively  in cases  of
pure  benzodiazepine  poisoning  in  which  supportive  mea-
sures  are not  enough.6,7 To  avoid  iatrogenic  complications
due  to  this  antidote,  there  are quality  indicators  for  the
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management  of  poisoning  cases  in adults  and  children
specifically  meant  to  monitor  the correct  administration  of
flumazenil.8,9

A  few  recent  studies  show  that  the  incidence  of convul-
sions  associated  to  flumazenil  administration  is very  low,
particularly  in  children.  In the  study  by  Kreshak  et  al,  none
of  the  83 paediatric  patients  given  flumazenil  had  convul-
sions  that could  be  attributed  to  the antidote.10 This  study,
which  included  13  patients  exposed  to  epileptogenic  sub-
stances,  suggests  that  the safety  profile  of flumazenil  is
better  in  children  than  in adults.  However,  the sample  was
too  small  to  justify  a change  in  the recommendations.  On
the  other  hand,  Veriaiah et  al.11 reported  that  a single
convulsive  episode  occurred  in 1  of  the 80  patients  with  poi-
soning  treated  with  flumazenil.  In  this case,  the  patient  had
ingested  a  mix of  benzodiazepines  and  neuroleptics.  Other
patients  who  received  flumazenil  despite  having  ingested
multiple  toxic  substances  (not  proconvulsant)  or  a previous
(but  not  recent)  history  of  convulsions  did not  experience
any  adverse  effects.  Therefore,  the authors  considered  that
patients  with  multiple  poisoning  without  involvement  of
proconvulsant  substances  and  a non-recent  history  of  con-
vulsions  may  be  included  in the low-risk  group  for  treatment
with  flumazenil.

In  our  study,  none  of  the patients  given  flumazenil  were
at  the  risk  of  developing  convulsions,  nor  had  any, but
one  patient  developed  psychomotor  agitation  that  could  be
attributed  to  the administration  of  the  antidote.  Thus,  this
was  the  antidote  whose  use  was  not indicated  most  fre-
quently,  as  well  as  the antidote  with  the  highest  rate  of
side  effects.  Consequently,  it must  be  used with  caution,
and  should  not  be  administered  if it  is  not  clearly  indicated
or  if there  are  any  contraindications.

We  also  identified  the  intravenous  administration  of  vita-
min  K  for  prophylaxis  in a child  aged  1  year  and  11 months
that  may  have ingested  coumarin  who  had no  bleeding  and
had  normal  serial  laboratory  tests.  International  recommen-
dations  indicate  administration  of  vitamin  K  for  treating  the
unintentional  ingestion of small amounts  of  anticoagulant
just  in  the  cases  with  bleeding  or  abnormal  International
Normalised  Ratio  values.  Also,  since  intravenous  adminis-
tration  of  vitamin  K  may  cause  anaphylactoid  reactions,12---14

administration  by  the oral  route  is  recommended  if the
patient  is stable.15---17

The  work  of  Aguilar  et  al. also  analyses  the appropriate-
ness  of antidote  administration  in emergency  departments.
Their  study  found  that  in  89.5%  of administrations,  the  used
antidote  was  specifically  indicated  to  reverse  the  effects
of  the  toxic  substance.  Albumin  and  flumazenil  were  the
antidotes  administered  most  frequently  without  a  clear
indication.5

The  side  effects  observed  in this study  included  agita-
tion  secondary  to  flumazenil,  and a  decrease  in prothrombin
index  in  association  with  NAC  administration.  This  decrease
in  prothrombin  index  has  been  reported  before,  although  its
mechanism  is  not  well  understood.18 This  effect  is  transient,
and  is  a  possibility  that  must  be  considered  in the interpreta-
tion  of  isolated  clotting  disturbances  in patients  with  para-
cetamol  poisoning  when  there  are no  other  signs  of  hepa-
totoxicity.  Parenteral  use  of  NAC  has  also  been associated  to
anaphylactoid  reactions  with  an incidence  that  ranges  from
3.7%  to  23% in  different  studies.18,19

A recent  study  analysed  the development  of  side  effects
in  660 adult  patients  with  paracetamol  poisoning  that
received  parenteral  NAC.20 Adverse  reactions  developed  in
12.4%  of patients.  The  most  frequent  reaction  was  vomi-
ting  (3.5%  of all  patients  who  received  NAC), followed  by
allergic  reactions  that  ranged  from  urticaria  (2.4%)  to  bron-
chospasm  (0.9%)  and  hypotension  (0.15%).  More  than  60%  of
adverse  reactions  in this  study  occurred  during  infusion  of
the  loading  dose.

There  is  strong  evidence  that  the  risk  of  allergic  reac-
tions  is  associated  with  the  infusion  rate  of  NAC,  so it
is  recommended  that  the  initial  dose  be  given  over  1 h.
There  are  also  descriptions  of  cases  of  seizures  due  to  dilu-
tional  hyponatraemia  in young  children  due  to  the high
dilution  volume established  for  standard  dosage.19 Thus,
dilution  volume  should be adjusted  to  the weight  of  the
patient.

When  it comes  to  the  rest  of  the antidotes  used  in our
sample,  considerable  side  effects  have  been reported  for
naloxone  and desferrioxamine.  Naloxone  can  cause  a  variety
of  cardiorespiratory  alterations  in  children  that  range  from
tachypnoea,  tachycardia,  and hypertension  to  pulmonary
oedema,21 and  even  cardiac  arrest  in  extremely  preterm
neonates.22 One  of the adverse  effects  associated  to  des-
ferrioxamine  is  development  of  acute  respiratory  distress
syndrome  in patients  in whom  desferrioxamine  infusion  con-
tinues  beyond  24  h.23---25

This  study  has  limitations.  Since it  is  a retrospective
study,  we  have  to  assume  that  there  are  missing  data
that  were  not  recorded  at the  time  of  service.  We  con-
sidered  that  antidote  administration  had  no  side  effects
if  none were  recorded  in the medical  history  or  detected
by  the complementary  tests  performed.  Thus,  it is  possible
that  there  were  mild  effects  that were  not  documented.
Likewise,  retrospective  data  collection  poses  challenges
in  the identification  of cases  treated  with  oxygen  before
arrival  to  the hospital,  as  it is  common  that this inter-
vention  is  not  properly  documented  in  clinical  histories,
and  it doesn’t  allow  us  to  assess  the appropriateness  of
prehospital  antidote  administration.  To  perform  such  an
assessment,  it  would be necessary  to conduct  a prospec-
tive  study  that  gathered  data  on  the  patients’  transfer  to
the hospital.

Also,  this is  a single-centre  study  and  its results  can-
not  be generalised.  A  multi-centre  study  would  allow  a
broader  assessment  of antidote  use  in paediatric  emergen-
cies,  although  we  also  believe  that  each  centre  needs  to  be
analysed  individually  to identify  poor  practices  in care  and
to  implement  the measures  needed  for  improvement.

In  conclusion,  although  antidotes  are  rarely  administered
in this  PED, in most  cases  their  use  adheres  to  current  recom-
mendations  and  does  not  cause  significant  adverse  effects.
Still,  we must  emphasise  that  flumazenil  should  only  be  used
in  cases  of  pure  benzodiazepine  poisoning  with  respiratory
depression  refractory  to  supportive  care, as  in all  other  cases
the  risk  of  potential  side  effects  may  outweigh  the potential
benefits  of  its  administration.
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cias de Pediatría. Antídotos en intoxicaciones pediátricas. In:
Mintegi S, editor. Manual de intoxicaciones en Pediatría. 3rd
ed. Madrid: Ergon; 2012. p. 406---54.

4. Bronstein AC, Spyker DA, Cantilena LR, Rumack BH, Dart RC.
2011 Annual Report of  the American Association of Poison Con-
trol Centers’ National Poison Data System (NPDS): 29th annual
report. Clin Toxicol. 2012;50:911---1164.

5. Aguilar R,  Soy D, Nogué S. Utilización y coste de los antído-
tos en dos servicios de urgencias hospitalarios. Emergencias.
2009;21:276---82.

6. Marraffa JM, Cohen V, Howland MA. Antidotes for toxicologi-
cal emergencies: a practical review. Am J Health Syst  Pharm.
2012;69:199---212.

7. Seger DL. Flumazenil --- treatment or toxin. J  Toxicol Clin Toxi-
col. 2004;42:209---16.

8. Nogué S, Puiguriguer J,  Amigó M. Indicadores de calidad para
la asistencia urgente de pacientes con intoxicaciones agudas
(Calitox-2006). Rev Calidad Asistencial. 2008;23:173---91.

9. Martínez L,  Mintegi S,  Molina JC, Azkunaga B. Calidad de la aten-
ción recibida por los pacientes pediátricos con una intoxicación
aguda en Urgencias. Emergencias. 2012;24:380---5.

10. Kreshak AA, Tomaszewski CA, Clark RF, Cantrell FL. Flumaze-
nil administration in poisoned pediatric patients. Pediatr Emerg
Care. 2012;28:448---50.

11. Veiraiah A, Dyas J,  Cooper G, Routledge PA, Thompson JP.
Flumazenil use in benzodiazepine overdose in UK: a ret-
rospective survey of NPIS data. Emerg Med  J. 2012;29:
565---9.

12. Wjasow C, McNamara R.  Anaphylaxis after low dose intravenous
vitamin K. J  Emerg Med. 2003;24:169---72.

13. Fiore LD, Scola MA, Cantillon CE, Brophy MT. Anaphy-
lactoid reactions to vitamin K. J  Thromb Thrombolysis.
2001;11:175---83.

14. Jethava A, Mathew J, Dasanu CA. Anaphylactic reactions with
intravenous vitamin K:  lessons from the bedside. Conn Med.
2012;76:549---50.

15. Watt BE, Proudfoot AT, Bradberry SM, Vale JA. Anticoagulant
rodenticides. Toxicol Rev. 2005;24:259---69.

16. Kearney TE. Vitamin K1 (phytonadione). In: Olson KR, editor.
Poisoning and drug overdose. 5th ed. California: McGraw-Hill;
2007. p. 993---5.

17. Howland MA. Antidotes in depth: vitamin K. In: Flomenbaum
NE, Goldfrank LR, Hoffman RS, Howland MA, Lewin NA, Nelson
LS, editors. Goldfrank’s toxicologic emergencies. 8th ed. New
York: McGraw-Hill; 2006.

18. Sandilands EA, Bateman DM. Adverse reactions associated with
acetylcysteine. Clin Toxicol. 2009;47:81---8.

19. Marzullo L. An update of  N-acetylcysteine treatment for
acute acetaminophen toxicity in children. Curr Opin Pediatr.
2005;17:239---45.

20. Yamamoto T, Spencer T,  Dargan P, Wood D. Incidence and
management of N-acetylcysteine-related anaphylactoid reac-
tions during the management of acute paracetamol overdose.
Eur J Emerg Med. 2014;21:57---60.

21. Hasan RA, Benko AS, Nolan BM,  Campe J,  Duff J, Zureikat GY.
Cardiorespiratory effects of  naloxone in children. Ann Pharma-
cother. 2003;37:1587---92.

22. Deshpande G, Gill A. Cardiac arrest following naloxone in an
extremely preterm neonate. Eur J  Pediatr. 2009;168:115---7.

23. Atas B, Caksen H, Tuncer O,  Oner AF, Kirimi E, Akbayram S. Acute
respiratory distress syndrome due to overdose desferrioxamine:
report of  a child. Med  J  Malaysia. 2005;60:91---3.

24. Ioannides AS, Panisello JM. Acute respiratory distress syndrome
in children with acute iron poisoning: the role of  intravenous
desferrioxamine. Eur J Pediatr. 2000;159:158---9.

25. Tenenbein M, Kowalski S, Sienko A, Bowden DH, Adamson IY.
Pulmonary toxic effects of continuous desferrioxamine admin-
istration in acute iron poisoning. Lancet. 1992;339:699---701.

http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0005
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0010
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0010
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0010
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0010
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0010
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0010
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0010
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0010
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0010
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0010
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0010
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0010
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0010
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0010
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0010
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0010
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0010
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0010
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0010
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0010
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0010
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0010
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0010
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0010
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0010
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0010
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0015
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0020
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0025
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0025
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0025
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0025
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0025
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0025
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0025
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0025
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0025
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0025
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0025
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0025
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0025
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0025
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0025
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0025
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0025
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0025
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0025
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0025
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0025
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0025
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0025
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0025
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0025
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0030
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0030
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0030
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0030
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0030
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0030
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0030
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0030
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0030
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0030
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0030
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0030
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0030
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0030
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0030
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0030
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0030
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0030
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0030
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0030
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0030
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0030
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0030
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0030
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0030
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0030
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0030
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0035
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0035
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0035
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0035
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0035
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0035
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0035
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0035
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0035
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0035
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0035
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0035
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0035
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0035
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0035
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0035
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0035
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0035
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0035
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0035
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0035
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0040
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0040
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0040
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0040
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0040
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0040
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0040
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0040
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0040
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0040
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0040
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0040
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0040
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0040
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0040
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0040
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0040
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0040
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0040
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0040
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0040
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0040
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0040
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0040
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0040
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0040
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0040
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0040
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0045
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0050
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0050
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0050
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0050
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0050
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0050
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0050
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0050
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0050
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0050
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0050
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0050
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0050
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0050
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0050
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0050
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0050
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0050
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0050
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0050
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0050
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0050
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0050
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0050
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0050
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0050
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0055
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0060
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0060
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0060
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0060
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0060
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0060
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0060
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0060
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0060
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0060
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0060
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0060
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0060
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0060
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0060
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0060
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0060
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0060
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0060
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0065
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0065
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0065
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0065
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0065
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0065
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0065
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0065
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0065
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0065
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0065
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0065
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0065
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0065
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0065
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0065
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0065
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0065
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0065
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0065
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0065
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0065
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0065
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0070
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0070
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0070
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0070
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0070
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0070
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0070
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0070
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0070
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0070
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0070
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0070
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0070
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0070
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0070
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0070
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0070
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0070
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0070
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0070
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0070
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0070
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0070
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0075
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0075
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0075
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0075
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0075
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0075
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0075
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0075
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0075
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0075
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0075
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0075
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0075
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0075
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0075
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0075
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0075
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0075
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0075
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0075
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0075
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0075
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0075
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0075
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0075
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0080
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0085
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0090
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0090
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0090
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0090
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0090
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0090
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0090
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0090
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0090
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0090
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0090
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0090
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0090
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0090
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0090
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0090
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0090
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0095
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0095
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0095
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0095
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0095
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0095
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0095
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0095
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0095
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0095
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0095
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0095
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0095
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0095
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0095
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0095
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0095
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0095
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0095
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0095
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0095
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0095
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0095
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0100
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0105
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0110
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0110
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0110
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0110
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0110
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0110
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0110
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0110
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0110
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0110
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0110
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0110
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0110
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0110
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0110
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0110
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0110
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0110
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0110
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0110
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0110
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0110
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0110
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0115
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0120
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125
http://refhub.elsevier.com/S2341-2879(14)00066-0/sbref0125

	Antidote use in a paediatric emergency department
	Introduction
	Materials and methods
	Results
	Discussion
	Conflicts of interest
	References


