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Abstract
Introduction:  Medication  reconciliation  (MC)  is  one  of  the  main  strategies  to  reduce  medication
errors in  care  transitions.  In  Spain,  several  guidelines  have  been  published  with  recommenda-
tions for  the  implementation  and  development  of  MC  aimed  at  the  adult  population,  although
paediatric  patients  are  not  included.  In  2018,  a  study  was  carried  out  that  led  to  the  subsequent
publication  of  a  document  with  criteria  for  selecting  paediatric  patients  in  whom  CM  should  be
prioritised.
Objectives:  To  describe  the  characteristics  of  paediatric  patients  most  likely  to  suffer  from
errors of  reconciliation  (EC),  to  confirm  whether  the  results  of  a  previous  study  can  be  extrap-
olated.
 multicentre  study  of  paediatric  inpatients.  We  analysed  the  CE
mance  of  the  CM  on  admission.  The  best  possible  pharmacothera-
t  was  obtained  using  different  sources  of  information  and  confirmed
tient/caregiver.
Methodology:  Prospective,
detected  during  the  perfor
peutic history  of  the  patien
by an  interview  with  the  pa
DOI of original article: https://doi.org/10.1016/j.anpedi.2023.10.004
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Results:  1043  discrepancies  were  detected,  544  were  identified  as  CD,  affecting  317  patients
(43%). Omission  of  a  drug  was  the  most  common  error  (51%).  The  majority  of  CD  were  associated
with drugs  in  groups  A  (31%),  N  (23%)  and  R  (11%)  of  the  ATC  classification.  Polymedication  and
onco-haematological  based  disease  were  the  risk  factors  associated  with  the  presence  of  CD
with statistical  significance.
Conclusions:  The  findings  of  this  study  allow  prioritisation  of  CM  in  a  specific  group  of  pae-
diatric patients,  favouring  the  efficiency  of  the  process.  Onco-haematological  patients  and
polymedication  are  confirmed  as  the  main  risk  factors  for  the  appearance  of  CD  in  the  paediatric
population.
© 2023  Asociación  Española  de  Pediatŕıa.  Published  by  Elsevier  España,  S.L.U.  This  is  an  open
access article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/
4.0/).

PALABRAS  CLAVE
Conciliación  de  la
medicación;
Discrepancia;
Errores  de
medicación;
Transiciones
asistenciales;
Pediatría

Conciliación  de  la  medicación  al  ingreso  en  paciente  crónico  pediátrico:  estudio
multicéntrico

Resumen
Introducción:  La  conciliación  de  la  medicación  (CM)  es  una  de  las  principales  estrategias  para
disminuir los  errores  de  medicación  en  las  transiciones  asistenciales.  En  España  existen  pub-
licadas diferentes  guías  con  recomendaciones  para  la  implantación  y  desarrollo  de  la  CM
orientadas  a  población  adulta,  sin  estar  los  pacientes  pediátricos  incluidos.  En  el  año  2018
se llevó  a  cabo  un  estudio  que  permitió  la  posterior  publicación  de  un  documento  con  criterios
de selección  de  pacientes  pediátricos  en  los  que  priorizar  la  CM.
Objetivos:  Describir  las  características  de  los  pacientes  pediátricos  con  mayor  probabilidad  de
sufrir errores  de  conciliación  (EC),  para  confirmar  si  los  resultados  de  un  estudio  previo  son
extrapolables.
Metodología:  Estudio  prospectivo  y  multicéntrico  con  pacientes  pediátricos  ingresados.  Se
analizaron  los  EC  detectados  durante  la  realización  de  la  CM  al  ingreso.  La  mejor  historia  farma-
coterapéutica  posible  del  paciente  fue  obtenida  utilizando  diferentes  fuentes  de  información
y confirmándose  con  una  entrevista  con  el  paciente/cuidador.
Resultados:  Se  detectaron  1.043  discrepancias,  determinándose  como  EC  544,  afectando  a  317
pacientes  (43%).  La  omisión  de  algún  medicamento  fue  el  error  más  común  (51%).  La  mayoría
de los  EC  se  asociaron  con  los  medicamentos  de  los  grupos  A  (31%),  N  (23%)  y  R  (11%)  de  la
clasificación  ATC.  La  polimedicación  y  la  enfermedad  de  base  onco-hematológica  fueron  los
factores de  riesgo  asociados  a  la  presencia  de  EC  con  significación  estadística.
Conclusiones:  Los  hallazgos  de  este  estudio  permiten  priorizar  la  CM  en  un  grupo  concreto  de
pacientes  pediátricos,  favoreciendo  la  eficiencia  del  proceso.  Los  pacientes  onco-hematológicos
y la  polimedicación  se  confirman  como  los  principales  factores  de  riesgo  para  la  aparición  de
EC en  población  pediátrica.
©  2023  Asociación  Española  de  Pediatŕıa.  Publicado  por  Elsevier  España,  S.L.U.  Este  es  un
art́ıculo Open  Access  bajo  la  licencia  CC  BY-NC-ND  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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atient  safety  is  a  health  care  priority  and  a  key  aspect  of
ealth  care  quality.  Pharmacological  treatment  is  a  com-
lex  process  in  which  medication  errors----understood  as  any
reventable  event  that  may  cause  or  lead  to  inappropri-
te  medication  use  or  patient  harm  while  the  medication
s  in  the  control  of  the  healthcare  professional,  patient,
r  consumer----may  occur.  Medication  errors  have  a  con-
iderable  impact  on  patient  morbidity  and  mortality,  and
 high  proportion  occur  during  care  transitions.  Accord-
ng  to  a  technical  report  of  the  World  Health  Organization
WHO)  published  in  2017,  Medication  Safety  in  Transitions  of
are,1 3%---97%  of  adult  patients  and  22%---72%  of  paediatric

t
(
b

37
atients  had  at  least  one  medication  discrepancy  at  admis-
ion.  In  light  of  this  situation,  the  WHO  has  proposed  a  new
atient  safety  challenge  to  address  three  priority  areas  of
edication,  including  transitions  of  care  and  high-risk  situa-

ions  involving  particularly  vulnerable  patients,  a  group  that
ncompasses  paediatric  patients,2 among  whom  the  inci-
ence  of  potential  adverse  drug  events  (ADEs)  is  3  times
reater  compared  to  adult  patients,3 and  whose  physiology
as  a lower  capacity  to  buffer  the  effects  of  medication
rrors  when  they  occur.
One  of  the  main  strategies  proposed  to  reduce  medica-
ion  errors  in  transitions  of  care  is  medication  reconciliation
MR),  whose  implementation  and  development  is  endorsed
y  many  institutions  and  agencies  at  the  national  and  inter-
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In adherence  to  Organic  Law  3/2018  on  the  protection  of
M.  Cuervas-Mons  Vendrell,  D.P.  Itur

ational  level,  including  the  WHO,4 the  Instituto  para  el  Uso
eguro  del  Medicamento  (ISMP),5 the  National  Institute  for
ealth  and  Care  Excellence  (NICE),6 the  Joint  Commission
n  Accreditation  of  Healthcare  Organizations  (JCAHO),7 the
inistry  of  Health  of  Spain8 or  the  Health  Care  Administra-

ion  of  the  Community  of  Madrid.9

Medication  reconciliation  is  defined  as  the  formal  and
tandardised  process  of  obtaining  an  accurate  and  complete
ist  of  all  drugs  a  patient  is  taking  prior  to  any  care  transition,
omparing  it  with  the  active  prescription  list,  and  analysing
nd  resolving  any  identified  discrepancies  to  guarantee  that
atients  receive  any  medication  required  for  chronic  treat-
ent  as  appropriate  for  their  current  condition  in  addition

o  any  additional  medication  ordered  following  the  care
ransition.10

In  Spain,  several  guidelines  have  been  published  to  assist
n  the  implementation  of  MR,  all  of  which  make  recom-
endations  regarding  the  need  to  establish  a  standardised

ystem  for  the  recording  and  retrieval  of  patient  medication
nd  the  use  of  software  systems  to  facilitate  the  reconcili-
tion  process.11,12 However,  all  these  guidelines  have  been
eveloped  for  the  adult  population,  and  do  not  address  spe-
ific  issues  concerning  paediatric  patients.

As  is  the  case  in  the  adult  population,  strategies  need
o  be  developed  for  the  paediatric  population  to  reach  the
reatest  number  of  patients  and  improve  efficiency  in  the
se  of  health  care  resources.  This  requires  the  selection  of
atients  who  can  benefit  most.  This  selection  can  be  based
n  specific  characteristics  of  the  patient  or  treatment  with
he  potential  to  increase  the  probability  of  an  error.  In  turn,
his  requires  the  identification  of  the  factors  associated  to
he  occurrence  of  reconciliation  errors  (REs)  in  paediatric
atients  to  establish  the  variables  that  would  make  it  pos-
ible  to  select  the  patients  at  highest  risk  of  a  RE  and  serve
s  a  tool  to  introduce  MR  in  other  paediatric  care  facilities.

In  2018,  our  research  group  carried  out  a  project  with
he  aim  of  introducing  a  MR  programme  at  admission
f  paediatric  patients,  including  patients  with  and  with-
ut  underlying  disease  and/or  home  medication,  to  be
mplemented  by  a  hospital  pharmacist.13 In  the  analy-
is  of  the  data  collected  in  this  project,  we  identified
ariables  (polypharmacy  and/or  neurologic  and/or  oncolog-
cal/haematological  underlying  disease)  that  allowed  the
election  of  the  paediatric  patients  at  highest  risk  of  RE  and,
onsequently,  eligible  for  MR  at  admission  to  hospital.14 In
oing  so,  we  guaranteed  MR  in  paediatric  patients  at  highest
isk  of  being  subject  to  REs  during  care  transitions,  opti-
ising  the  use  of  available  resources.  A  study  conducted
y  Iturgoyen  Fuentes  et  al.14 was  the  first  to  yield  crite-
ia  for  the  selection  of  patients  to  be  prioritised  in  the
mplementation  of  MR  in  paediatric  care  facilities  seeking
o  introduce  this  practice.  It  was  an  important  milestone,
iven  the  scarcity  of  the  literature  on  the  subject  of  MR  in
he  paediatric  population  and  the  lack  of  recommendations
or  paediatric  patients  in  existing  MR  guidelines.

Since  these  criteria  were  established  based  on  the  expe-
ience  of  a  single  children’s  hospital,  the  aim  of  our
ulticentre  study  was  to  include  patients  from  other  paedi-

tric  populations  and  with  a  broader  range  of  underlying

iseases  compared  to  the  Iturgoyen  Fuentes  et  al.  study
o  confirm  whether  the  variables  identified  by  the  authors
or  the  purpose  of  selecting  patients  at  highest  risk  of  REs

p
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2
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n  Fuentes,  J.  Arrojo  Suárez  et  al.

re  the  same  independently  of  the  type  of  chronic  disease,
hich  is  why  the  total  number  of  patients  included  in  the
nalyses  of  the  multicentre  study  was  smaller  compared  to
he  analysis  conducted  by  Iturgoyen  Fuentes  et  al.

aterial and methods

rospective  multicentre  study  of  MR  in  the  paediatric  popu-
ation  conducted  in  11  hospitals  in  Spain  with  the  following
nclusion  criteria:  paediatric  patient  with  chronic  disease
nd  admission  during  the  study  period.  Originally,  the  study
eriod  was  going  to  span  11  months,  but  it  was  prolonged  for
n  additional  year  on  account  of  the  COVID-19  pandemic.

We  excluded  patients  admitted  to  inpatient  psychiatric
are,  patients  with  an  estimated  length  of  stay  of  24  h  or
ess,  patients  for  who  we  were  unable  to  interview  the  par-
nt  or  caregiver  and  patients  in  the  emergency  department.

We  collected  data  on  the  following  variables:  date  of
dmission,  date  of  MR,  age,  sex,  reason  for  admission,
nderlying  disease,  drug  allergies  or  intolerances,  number
f  drugs  in  home  medication  regimen  (defining  polyphar-
acy  as  4  or  more  drugs15),  narrow  therapeutic  index  (NTI)
rugs,  herbal  or  homeopathic  medicine,  updating  of  pre-
cribed  medication  in  the  primary  care  prescription  system,
iscrepancies,  number  of  discrepancies  per  patient,  type  of
iscrepancy,  pharmacy  intervention  (PhI),  type  of  PhI,  reso-
ution  of  discrepancy,  drug  involved  in  the  discrepancy  and
roup  of  drugs  involved  in  the  discrepancy.

The  drug  groups  involved  in  discrepancies  were  defined
ccording  to  the  Anatomical  Therapeutic  Chemical  (ATC)
lassification  system  of  the  WHO.

We  documented  the  full  name  of  each  drug,  its  dose,  drug
llergies  or  intolerances,  administration  habits  and  adher-
nce  to  treatment.

To obtain  information  concerning  the  selected  patients
nd  their  pharmacological  treatment,  we  searched  hospi-
al  and  primary  care  electronic  health  records,  medical
eports  from  other  facilities  and  nursing  medication  adminis-
ration  records,  and  conducted  a  clinical  interview  with  the
atient/parent/guardian/caregiver  to  confirm  the  resulting
ndings.

Once  we  had  obtained  pharmacological  treatment
ecords  for  each  patient  selected  for  MR,  we  sought  and
nalysed  potential  discrepancies  between  the  medication
ecords  and  the  medication  prescribed  at  admission  in  the
ontext  of  the  current  clinical  condition  of  the  patient.

The  classification  of  discrepancies  was  based  on  the
efinitions  and  classification  proposed  in  the  consensus
ocument  on  MR  of  the  Sociedad  Española  de  Farmacia
ospitalaria  (Spanish  Society  of  Hospital  Pharmacy,  2009),11

lassifying  them  as  justified  or  unjustified,  of  which  unjus-
ified  discrepancies  were  considered  REs.

The  last  step  involved  the  intervention  by  the  pharmacy,
onsisting  in  the  reporting  the  identified  REs  to  the  clinician
n  charge,  either  by  documenting  it  in  the  electronic  pres-
ription  system  or,  in  the  case  of  important  PhIs,  a  direct
erbal  report.
ersonal  data  and  Regulation  (EU)  2016/679  of  the  European
arliament  and  of  the  Council  of  27  April  2016  Regulation
016/679  on  the  protection  of  confidential  personal  data,

8
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Table  1  Patients  included  by  each  participating  hospital.

Centro  (Ciudad)  n

Hospital  General  Universitario  Gregorio
Marañón  (Madrid)

75

Hospital  San  Joan  de  Deu  (Barcelona)  148
Hospital  Universitario  Puerta  de  Hierro

(Madrid)
16

Hospital  Virgen  de  la  Arrixaca  (Murcia)  45
Hospital  Infantil  Universitario  Niño  Jesús

(Madrid)
68

Complejo  Hospitalario  La  Coruña  (La  Coruña) 38
Hospital  Universitario  y  Politécnico  La  Fe

(Valencia)
40

Hospital  Regional  Universitario  Carlos  Haya
(Malaga)

70

Hospital  Universitario  Vall  d’Hebron
(Barcelona)

80

Hospital  Universitario  Virgen  del  Rocío  (Seville)  87
Complejo  Hospitalario  Universitario  Insular

Materno  Infantil  (Gran  Canaria)
74
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Table  2  Sociodemographic  characteristics  of  the  patients
included  in  the  study.

Characteristic  (N  =  741)
n  (%)

Sex
Female  333  (44.9%)
Male  408  (55.1%)

Median  age  ±  SD  (years)  8.5  ±  5.5  (3.4−13.1)
IQR
I

Age group
Newborn  (0−29  days) 0
Infant  (1  month---1  year) 72  (9.7%)
Preschool-aged  child  (>1−5
years)

219  (29.6%)

School-aged  child  (>5−12
years)

248  (33.5%)

Adolescent(>12−18  years) 202  (27.3%)

Median  number  of  drugs  in
chronic  medication  regimen
(IQR)

4  (3−7)

Polypharmacy  (≥4  drugs)
Yes  471  (63.6%)
No 270  (36.4%)

Drug  allergy/intolerance
Yes  41  (5.5%)
No  700  (94.5%)

NTI  drug
Yes  191  (25.8%)
No 550  (74.2%)

Non-prescription,  herbal  or  homeopathic  medication
Yes 17  (2.3%)
No  724  (97.7%)

Care  setting
Emergency  care 49  (6.6%)
Intensive  care  35  (4.7%)
Inpatient  ward  654  (88.3%)
Other  3  (0.4%)

p
(
(
(

4
t
d

i
g
were  antiepileptic  drugs  (N03  subgroup,  49%),  immunosup-
Total  741

e  assigned  each  patient  a  numerical  code  preceded  by  the
nitials  of  the  participating  centre.

The  data  were  collected  with  the  free  software  REDcap
Research  Electronic  Database  Capture)  y  and  analysed  with
he  SAS  statistical  software  suit,  version  9.4.

We  described  quantitative  variables  with  the  mean  and
tandard  deviation  in  addition  to  other  robust  statistics,  the
edian  and  interquartile  range,  and  the  minimum  and  maxi-
um  values.  To  assess  factors  associated  with  REs,  we  fitted

 binomial  logistic  regression  model  in  which  the  occur-
ence  of  REs  was  a  dichotomous  dependent  variable  and
he  independent  variables  were  those  found  to  be  signi-
cantly  associated  with  REs  in  the  bivariate  analysis.  We
sed  a  stepwise  approach  to  select  the  variables,  reaching

 final  model  that  only  included  significant  variables.  We
resent  the  results  of  the  analysis  in  terms  of  the  odds  ratio
OR)  with  the  corresponding  95%  confidence  interval  (CI).
ll  tests  were  two-tailed  and  P  values  of  less  than  0.05  were
onsidered  statistically  significant.

The  study  was  approved  by  the  Drug  Research  Ethics  Com-
ittee  of  the  hospital  that  the  principal  investigator  was

ffiliated  to.  We  obtained  informed  consent  from  all  the
tudy  participants.

esults

ample  and  participating  centres

he  number  of  patients  included  in  the  study  by  each  par-
icipating  hospital  can  be  found  in  Table  1.

In  addition,  Table  2  summarises  the  sociodemographic
haracteristics  of  the  included  patients.

Most  of  the  741  patients  included  in  the  study  were

dmitted  to  the  general  paediatrics  (28.2%),  paediatric  neu-
ology  (15.6%),  haematology  (11.5%)  and  oncology  (10.3%)
epartments.

p
s
w

37
IQR, interquartile range; NTI, narrow therapeutic index; SD,
standard deviation.

The  most  frequent  type  of  underlying  disease  in  the
atients  included  in  the  study  was  neurologic  disease
27.7%),  followed  by  oncological/haematological  disease
21.2%),  renal  disease  (9.4%)  and  cardiovascular  disease
8.4%).

Nearly  2/3  of  the  sample  (63.3%)  were  treated  with
 or  more  drugs  at  home  (polypharmacy),  compared
o  36.4%  whose  home  medication  ranged  from  1  to  3
rugs.

In  addition,  the  home  medication  of  199  patients  (25.8%)
ncluded  at  least  1  narrow  therapeutic  index  drug.  The
roups  of  drugs  the  patients  were  receiving  most  frequently
ressants  (L04  subgroup,  37%)  and  thyroid  therapy  (H03
ubgroup,  10%).  The  most  frequently  used  active  principles
ere  valproic  acid  (34%),  tacrolimus  (26%)  and  levothyrox-

9
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1. Neurologic 
28.4%

2. Oncological/
haematological 17%

3. Renal 8.8%

4. Cardiovascular 
7.6%

5. Respiratory 
6.3%
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Table  3  Characteristics  of  patients  subject  to  at  least  1
reconciliation  error.

Characteristic  (N  =  317)
n (%)

Sex
Female  144  (45.4%)
Male  173  (54.6%)

Median  age  (years)  ±  SD  (range)  8.4  ±  5.6  (0.1−26.8)

Age group
Newborn  (0−29  days)  0
Infant  (1  month---1  year)  37  (11.7%)
Preschool-aged  child  (>1−5 years) 83  (26.2%)
School-aged  child  (>5−12  years) 109  (34.4%)
Adolescent(>12−18  years)  88  (27.8%)

Median  number  of  drugs  in  chronic
medication  (range)  (min-max)

5  (1−18)

Polypharmacy  (≥4  drugs)
Yes  223  (70.3%)
No 94  (29.7%)

Drug allergy/intolerance
Yes  21  (6.6%)
No 296  (93.4%)

NTI  drug
Yes  81  (25.6%)
No 236  (74.4%)

Non-prescription,  herbal  or
homeopathic  medication
Yes  7  (2.2%)
No 310  (97.8%)

Care  setting
Emergency  care 21  (6.6%)
Intensive  care 9  (2.8%)
Inpatient  ward 286  (90.2%)
Other  1  (0.3%)

NTI, narrow therapeutic index; SD, standard deviation.

Omission of 
a drug 
51.2%

Different dose, 
frequency or 

route of 
administration 28.4%

Wrong drug 
2%

Incomplete 
med ordering 

3.7%

Duplication 2%

Drug documented 
but not given 1%

m

igure  1  Underlying  disease  of  patients  with  at  least  1  rec-
nciliation  error.

ne  (8.4%).  It  is  important  to  take  into  account  that  some
atients  were  taking  more  than  1  narrow  therapeutic  index
rug  concurrently.

eneral  findings  of  the  analysis  of  reconciliation
rrors

etected  discrepancies
 total  of  1043  discrepancies  were  detected.  Of  this  total,
99  were  justified  based  on  the  current  condition  of  the
atient,  clear  documentation  of  the  change  in  the  health
ecords  or  confirmation  by  the  physician  that  the  change
as  intentional  upon  questioning  by  the  pharmacist.  The

emaining  544  were  confirmed  to  be  REs  (52%  of  the  total
iscrepancies).

atients  with  discrepancies
t  least  1  discrepancy  was  found  in  494  patients,  which
orresponded  to  two  thirds  of  the  sample.

In  half  of  the  patients  subject  to  discrepancies,  there
ere  1---3  discrepancies.  The  maximum  number  of  discrep-
ncies  found  in  a  single  patient  was  9  (range,  1---9).

atients  with  reconciliation  errors
he  incidence  of  REs  was  43%  (at  least  1  RE  in  317  out  of
41  patients).  Table  3  summarises  the  characteristics  of  the
atients  subject  to  REs.

A  majority  of  patients  with  at  least  1  RE  were  admitted
o  the  general  paediatrics  (30.1%),  neurology  (15%),  haema-
ology  (9.1%),  surgery  (8.4%)  or  oncology  (7.7%)  wards.

Fig.  1  presents  the  distribution  by  type  of  disease  of
atients  subject  to  REs.
ype  of  reconciliation  errors.  The  most  frequent  type  of
E  was  omission  of  a  drug,  which  amounted  to  51.2%  of  the
otal  REs,  followed  by  the  category  of  ‘‘differences  in  dose,
requency  or  route  of  administration’’,  which  amounted  to
8.4%  of  the  total  (Fig.  2).
rugs  involved  in  reconciliation  errors.  Table  1  presents
he  ATC  groups  of  the  drugs  involved  most  frequently  in  REs.
hey  were  groups  A  (31%),  N  (23%),  R  (11%),  B  (7%),  J  (6%)

nd  H  (5%).  When  it  came  to  specific  subgroups,  the  ones
nvolved  most  frequently  were  antiepileptics  (N03,  12%),
itamins  (A11,  12%)  and  drugs  for  obstructive  airway  dis-
ases  (R03,  8%).

c
o
(

38
Figure  2  Most  frequent  types  of  reconciliation  errors.

Table  4  presents  the  ATC  groups  for  the  drugs  involved
ost  frequently  in  REs.
The  most  frequently  involved  drug  subgroups/active  prin-

iples  were  antiepileptic  drugs  (12.3%),  vitamin  D  (8.6%),
meprazole  (5.1%)  and  trimethoprim  +  sulfamethoxazole

3.1%).

0
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50 10 15 20 25 30 35 40 45 50

Duplication of treatment 2%

Dose interval shorter than indicated 13%

Transcription error 2.4%

Incomplete ordering 3%

Drug not indicated 2.8%

Dose interval longer than indicated 3.2%

Detection of error/discrepancy 7.9%

Incomplete prescription 3.7%

Insufficient dose 13.8%

Excessive dose 9.3%

Chronic medication needed by patient not ordered 45.8%

Figure  3  Most  frequent  reasons  for  

Table  4  ATC  groups  involved  in  reconciliation  errors.

ATC  group  of  drug  involved  in  RE n  %

Group  A  168  31
Group B  37  7
Group C  28  5
Group D  5  1
Group G  8  1
Group H  27  5
Group J 35  6
Group L 19  3
Group M 9  2
Group N 124  23
Group P 2  0.5
Group R 62  11
Group S 8  1
Group V 3  0.5
Diets 9  1
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1  RE,  compared  to  13%  in  the  study  conducted  by  Abu  Farha
ATC, Anatomical Therapeutic Chemical classification system; RE,
reconciliation error.

nalysis  of  pharmacy  interventions

here  were  a  total  of  493  PhIs,  of  which  433  were  accepted
87.8%).  Fig.  3  presents  the  most  frequent  reasons  for  phar-
acy  involvement.
The  most  frequent  reasons  for  intervention  were  ‘‘failure

o  prescribe  chronic  and  necessary  treatment’’  (226  PhIs;
5.8%  of  total)  and  ‘‘insufficient  dose’’  (68  PhIs;  13.8%  of
otal),  which  were  consistent  with  the  two  most  frequent
ypes  of  identified  REs  (omission,  difference  in  dose).

Of  the  493  PhIs  that  took  place,  81  concerned  patient
afety  (18.7%),  212  the  effectiveness  of  treatment  (49%)  and
40  both  safety  and  effectiveness  (32.3%).
When  we  compared  the  demographic  characteristics,
nderlying  disease,  home  medication,  number  of  drugs
n  home  medication  or  inclusion  of  NTI  drug(s)  in  the

e
2
n

38
intervention  by  the  pharmacist.

hronic  medication  regimen  in  the  group  of  patients  not
ubject  to  REs  versus  the  group  subject  to  REs,  we  did
ot  find  statistically  significant  differences  between  the
roups  in  any  variable  except  polypharmacy  and  the  type
f  underlying  disease  (Table  5).  We  found  polypharmacy
n  58.5%  of  the  group  without  REs  compared  to  70.3%
f  the  group  subject  to  REs.  There  was  a  statistically
ignificant  difference  between  patients  with  and  without
olypharmacy  (OR  =  0.59;  P  <  0.0009)  and  in  patients  with
ncological/haematological  underlying  disease  (OR  = 1.59;

 <  0.0172).

iscussion

he  development  and  implementation  of  standardised  pro-
ocols  to  ensure  the  continuity  of  pharmacotherapy  based
n  MR  processes  is  essential  to  coordinate  and  inter-
ene  at  every  critical  point  in  care  transitions,  which
ould  have  a  significant  clinical  impact,  in  addition  to

he  development  of  strategies  for  patient  selection  based
n  risk  or  of  clinical  practice  guidelines  for  medication
econciliation.

In  adult  patients,  patient  age,  polypharmacy,  multi-
orbidity  and  the  use  of  NTI  drugs  are  well-established

isk  factors  for  REs.16---19 In  consequence,  recommendations,
uidelines  and  patient  selection  algorithms  have  been  devel-
ped  to  increase  the  efficiency  of  MR.

To  our  knowledge,  this  is  the  first  multicentre  study  (11
ospitals)  on  MR  at  admission  including  paediatric  patients
ith  chronic  disease.

The  sample  in  our  study  was  substantially  larger  com-
ared  to  other  recently  published  studies  on  MR  in  the
aediatric  age  group.20,21

In  our  study,  43%  of  the  patients  were  subject  to  at  least
t  al.,20 14%  in  the  study  by  Santos  Alcántara  et  al.21 and
2%  in  the  study  by  Coffey  et  al.22 One  of  the  possible  expla-
ations  for  this  difference  is  the  multicentre  design  of  our

1
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Table  5  Assessment  of  the  association  between  study  variables  and  the  probability  of  reconciliation  errors.

Characteristics  No  reconciliation  error  (%)  Reconciliation  error(s)  (%)  P

Sex
Female  44.6  45.4  >0.05
Male 55.4  54.6

Age group
Newborn  (0−29  days)  0  >0.05
Infant (1  month---1  year)  8.3  11.7
Preschool-aged  child  (>1−5  years)  32.1  26.2
School-aged  child  (>5−12  years)  32.8  34.4
Adolescent(>12−18 years) 26.9  27.8

NTI drug
Yes  25.9  25.6  >0.05
No 74.1  74.4

Main underlying  disease
Neurologic  disease  27.1  28.4  >0.05
Gastrointestinal  disease 4.5  5
Renal disease 9.9  8.8
Cardiovascular  disease 9  7.6
Oncological/haematological  24.3  17  0.0182
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NTI, narrow therapeutic index; SD, standard deviation.

tudy,  which  allowed  a  larger  sample  size  and  the  inclu-
ion  of  patients  with  a  broader  range  of  underlying  diseases
nd  treatments  compared  to  patients  managed  in  a  single
entre.

Furthermore,  our  study  considered  patients  with
olypharmacy,  a  criterion  that  was  not  applied  in  the  studies
y  Abu  Farha  et  al.20 (which  included  patients  with  chronic
reatment  with  at  least  1  drug),  Santos  Alcántara  et  al.21

no  restrictions  to  inclusion  based  on  the  number  of  drugs)
r  Coffey  et  al.22 The  application  of  more  restrictive  inclu-
ion  criteria  increases  the  probability  of  bias,  as  described
n  the  studies  by  Stone  et  al.,23 which  only  included  children
ith  medically  complex  disease,  or  by  Rousseau  et  al.,24

onducted  in  patients  whose  chronic  treatment  included  a
inimum  of  4  drugs  or  high-risk  drugs.  As  was  the  case  in  our

ample,  omission  was  the  most  frequently  identified  type  of
E  in  most  previous  studies.  In  developing  a  protocol  to  stan-
ardise  medication  reconciliation  in  health  care  facilities,  it
ould  be  advisable  to  include,  for  every  patient,  the  review
f  potential  omissions  not  justified  by  the  current  condition
f  the  patient.

In  our  study,  cholecalciferol  and  omeprazole  were  2  of
he  active  principles  most  frequently  involved  in  REs,  in
greement  with  the  findings  of  Abu  Farha  et  al.20 In  the
tudy  by  Santos  Alcántara  et  al.,21 conducted  in  the  pae-
iatric  ward  of  a  hospital  in  Brazil,  drugs  in  the  J  group
ere  most  frequently  involved  in  the  REs  identified  in  3  dif-

erent  care  transitions  (admission,  transfers  between  wards
nd  discharge).  In  our  study,  the  J group  was  also  one  of
he  groups  involved  most  frequently  in  REs.  Within  this
roup,  one  of  the  most  frequently  involved  active  principles
as  trimethoprim  +  sulfamethoxazole,  which  was  frequently

sed  in  inappropriate  doses  or  schedules  for  prophylaxis  in
ncological  patients  or  carriers  of  long-term  indwelling  uri-
ary  catheters.

c
c
t
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When  we  analysed  the  risk  factors  associated  with  an
ncreased  risk  of  a  RE,  we  only  found  a  significant  asso-
iation  with  oncological/haematological  underlying  disease
nd  polypharmacy.  In  the  study  by  Iturgoyen  Fuentes  et  al.
onducted  in  a  single  children’s  hospital,14 some  of  the  iden-
ified  predictors  coincided  with  those  identified  in  adult
atients;  for  instance,  school-aged  children  and  adolescents
ere  at  increased  risk  of  REs  compared  to  other  age  groups,

uch  as  preschool-aged  children  (age).  In  addition,  patients
ith  neurologic  or  oncological/haematological  underlying
isease  and  patients  whose  chronic  medication  included
TI  drugs  were  also  at  increased  risk  of  REs  compared  to
hildren  with  other  types  of  underlying  disease  or  whose
hronic  medication  did  not  include  any  NTI  drugs.  The  find-
ngs  of  the  study  conducted  by  Iturgoyen  Fuentes  et  al.14

otivated  us  to  design  a  multicentre  study  to  confirmed
ts  conclusions  in  a larger  sample  including  patients  with

 broader  range  of  underlying  diseases.  We  were  able
o  confirm  that  both  polypharmacy  and  the  presence  of
ncological/haematological  disease  were  associated  with  an
ncreased  risk  of  medication  reconciliation  error.

When  it  came  to  polypharmacy,  our  findings  were  con-
istent  with  those  of  many  studies  in  adult  patients16---19 as
ell  as  studies  in  the  paediatric  population,  such  as  those
y  Coffey  et  al.22 or  Nolt  et  al.25

The  study  by  Condren  et  al.26 found  that  the  difference
n  the  number  of  discrepancies  between  paediatric  patients
ith  medically  complex  chronic  disease  and  those  with  non-
omplex  disease  was  statistically  significant,  with  a  mean
f  5.63  versus  3.77  discrepancies  per  patient  (P  =  0.005).
heir  findings  were  similar  to  those  of  our  study,  in  which
nderlying  oncological/haematological  disease,  generally

onsidered  complex  and  chronic  disease  and  associated  with
omplex  pharmacological  treatment,  was  identified  as  a  fac-
or  associated  with  REs.
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At  the  same  time,  the  paediatric  study  of  Condren  et  al.26

lso  determined  that  the  number  of  drugs  was  a  stronger
redictor  of  discrepancies  in  reconciliation  than  disease
omplexity,  which  can  allow  the  allocation  of  resources
ased  on  the  complexity  of  pharmacological  treatment
s  opposed  to  universal  intervention  in  all  patients  with
hronic  disease.  Thus,  the  number  of  drugs  or  the  level
f  polypharmacy  is  probably  a  more  precise  approach  for
he  stratification  and  identification  of  patients  who  could
enefit  most  from  MR.

onclusion

edication  reconciliation  should  be  a  considered  a  priority
n  children’s  hospitals.  At  the  international  level,  hospital
ccreditation  by  the  Joint  Commission  International  includes
R  among  the  required  safety  standards,  which  is  reflected

n  a  decreased  frequency  of  REs  during  transitions  of  care.20

he  findings  of  our  study  support  that  polypharmacy  and/or
ncological/haematological  disease  are  the  main  variables
o  consider  in  the  prioritisation  of  patients  eligible  for  med-
cation  reconciliation.  Thus,  the  analysis  of  a  sample  that
as  more  heterogeneous  compared  to  the  one  in  the  study
y  Iturgoyen  Fuentes  et  al.14 suggested  that  neurologic  dis-
ase  did  not  have  as  great  an  impact  on  the  incidence  of  REs
s  previously  described.
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