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Abstract

Background:  Medication  reconciliation  errors,  also  known  as  unintentional  discrepancies,  are
frequent  during  admission,  especially  in  chronic  patients,  and  have  impact  in safety.  Educational
interventions  can  be a  reduction  strategy.
Material  and  Methods:  Quasi-experimental  study,  before-after  design.  Participants  were
chronic  patients  admitted  into  hospitalization  services.  Medication  reconciliation  was  con-
ducted  at  admission.  The  intervention  consisted  of  a  training  to  each  prescribing  physician
with study  contents  and  printed  educational  material.  To  study  the  association  between  inter-
vention and  change  of  frequency  of  unintentional  discrepancies  was  made  a  logistic  regression
model,  adjusting  for  selected  variables.
Results:  A  sample  of  54  patients  was  studied  in each  stage.  In  the  first  stage  it  was  observed  that
42,6%  of  patients  had  at  least  one  unintentional  discrepancy.  After  intervention  the  proportion
of patients  with  at  least  one  unintentional  discrepancy  decreased  to  24,1%  (P = ,041).  In  both
stages, omission  was  the main  category  of  unintentional  discrepancy.  The  significant  reduction
after  the intervention  is maintained  by  controlling  for  variables  such  as emergency  admission
and pre-admission  service.
Conclusions:  Incidence  of  unintentional  discrepancies  in admission  is high  in  chronic  hospi-
talised patients  and  can  be reduced  through  an  educative  strategy.
© 2021  Published  by  Elsevier  España,  S.L.U.  on  behalf  of  Asociación Española  de  Pediatŕıa.
This is an  open  access  article  under  the  CC BY-NC-ND  license  (http://creativecommons.org/
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Reduccion  de errores  de conciliacion  en  pacientes  cronicos  pediatricos  mediante  una

estrategia  educativa

Resumen

Introducción:  Los  errores  de conciliación,  o  discrepancias  no  justificadas  (DNJ),  son  frecuentes
durante la  admisión  a  hospitalización  de  los  pacientes  pediátricos  crónicos  y  tienen  impacto  en
la seguridad.  Las  intervenciones  educativas  podrían  ser  una  estrategia  para  su reducción.
Pacientes  y  métodos:  Estudio  cuasi  ---  experimental,  diseño  antes  ---  después  en  pacientes  cróni-
cos  pediátricos.  Se realizó  en  una primera  etapa,  la  conciliación  de los  medicamentos  prescritos
tras la  admisión  hospitalaria,  y  se  calculó  la  frecuencia  de pacientes  con  al  menos  una  DNJ.  La
intervención  educativa  consistió  en  una  formación  a  cada  médico  con  los conceptos  de  concil-
iación de  la  medicación,  los  resultados  de  la  primera  etapa  y  una infografía  que  se  distribuyó
en las  áreas  de  prescripción.  En  una  segunda  etapa,  se  procedió  de  la  misma  forma  que  en  la
primera etapa.  Para  estudiar  la  asociación  entre  la  intervención  y  el  cambio  en  la  frecuencia  de
DNJ se  realizó  un modelo  de regresión  logística,  ajustando  por  covariables.  Se  utilizó  un nivel
de significación  del  5%.
Resultados:  Se  estudió  una  muestra  de 54  pacientes  en  cada  etapa.  En  la  primera,  un 42,6%
de los  pacientes  presentó  al  menos  una  DNJ.  Tras  la  intervención  la  proporción  se  redujo  a  un
24,1%  (P  = ,041).  En  ambas  etapas  la  omisión  fue  la  principal  categoría  de  DNJ.  La  reducción
significativa  tras  la  intervención  se  mantuvo  al  controlar  por  variables  como  ingreso  por  urgencia
y servicio  de  preadmisión.
Conclusiones:  La  frecuencia  de DNJ  en  la  admisión  es  alta  en  pacientes  crónicos  hospitalizados
y puede  ser  reducida  mediante  una  estrategia  educativa.
© 2021  Publicado  por  Elsevier  España,  S.L.U.  en  nombre  de  Asociación Española  de  Pediatŕıa.
Este es  un  art́ıculo  Open  Access  bajo  la  licencia  CC BY-NC-ND  (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

Introduction

Medication  errors  (MEs)  are  one  of  the most  common  sources
of  drug  adverse  events  in hospital-based  care,1 and  an
important  proportion  of  them  emerge  during  transitions
of  care,  such  as  admission,  transfer  within  the  hospital
or  discharge.2,3 Medication  discrepancy  is  defined  as  any
difference  between  the  medication  use  history  and  the  med-
ication  orders  following  a  transition  of care.2 On one  hand,
intended  discrepancies  correspond  to  an intentional  deci-
sion  by  the  prescriber,  whether  documented  or  not, to  add,
change  or  discontinue  a  drug.  On  the other,  unintended
discrepancies  correspond  to  reconciliation  errors  (REs).4

Medication  reconciliation  is a formal  process  by  which  health
care  professionals,  in cooperation  with  patients,  ensure
complete,  appropriate  and  accurate  information  about med-
ication  by  producing  the ‘‘best-possible  medication  history’’
(BPMH)  for  the  purpose  of  prescribing  medication  at  the
given  transition.5 The  World  Health  Organization  and  the
International  Joint  Commission  consider  addressing  recon-
ciliation  problems  a priority  due  to  their  significant  impact
on  patients  and  health  care systems.6,7

The  paediatric  population  is  particularly  vulnerable  to
drug  adverse  events,  which  may  be  even  more  frequent  in
this  age  group  compared  to  adults.8 In  recent  years  there  has
been  an  increase  in the  number  of children  with  chronic  dis-
ease,  who  may  be  more  vulnerable  and have  more  complex
medical  needs,9 and  it is  fair  to  assume  that  in  this context,

there  is  a higher  risk  of  reconciliation  errors,10,11 especially
in  patients  who  are  taking  many  drugs  before  admission.12 A
systematic  review  on  the subject  that  combined  the infor-
mation  of  10  paediatric  studies  found that  the  proportion  of
patients  with  unintended  discrepancies  on admission  ranged
from 22%  to  72%.13

Some  of  the factors  that  facilitate  the emergence  of  REs
are  the lack  of  integrated  electronic  health  records  systems,
lack  of  knowledge  of  patients  regarding  their  own  medica-
tion,  low literacy  of patients  or  parents  or  legal  guardians,
and  documentation  deficiencies  in  health  records.12,14,15 The
lack  of  training  of  physicians  in  matters  concerning  drug
safety,  especially  in  problems  associated  with  transitions
of  care,  could  be remedied  with  educational  interven-
tions.  These  may  be simpler  than  other  interventions  and
achieve  changes  in prescription  practices.16 Collaborative
educational  interventions  aimed  at  reducing  REs  have  been
evaluated  and  found  to  be successful  in adult  patients  in
developed  countries,17,18 but  few  studies  have  evaluated
educational  interventions  in  countries  where  the issue  of
medication  reconciliation  has  not  been  addressed  through
public  health  policies.  Furthermore,  there  is  a  dearth  of
data  regarding  the  frequency  of  REs  in the chronically  ill
paediatric  population.  In  light of  all  of  the above,  we  con-
ducted  a  study  with  the  aim  of  establishing  the frequency
of  unintended  discrepancies  on  admission  in  chronically  ill
paediatric  patients  and  evaluate  changes  in  unintended  dis-
crepancies  following  an educational  intervention.
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Sample and methods

We conducted  a  pre-  post-intervention  quasi-experimental
study.19 In  the  initial phase,  we  measured  the  frequency  of
unintended  discrepancies  on  hospital  admission  (phase  1, 8
weeks:  May---June  2018),  followed  by  the  intervention  (July)
and a  second  phase  during  which  we  evaluated  the  same
variables  studied  in the initial  phase  (phase  2,  7 weeks:
August---September  2018).  The  study  was  conducted  in the
medical-surgical  (Med  Surg) inpatient  units  of  the  Hospital
Pediátrico  Dr. Exequiel  González  Cortés  (HEGC)  in the  Santi-
ago  Metropolitan  Region  in  Chile,  which  comprise  a total  of
119  beds.

We  included  patients  aged  less  than  18  years  admit-
ted  on  weekdays  to inpatient  units  from  the emergency
department,  the outpatient  speciality  clinics  (OSCs)  of  the
hospital  or health  care  facilities  outside  the  hospital,  who
had chronic  disease  as  defined  by  Huynh  et al.20 and  had
been  taking  at least  1 drug  for at  least  3 months  for treat-
ment  of  a  specific  disease  at the time  of  the  interview.
We  recorded  the  primary  diagnoses  referring  to  the  chronic
diseases  using  the  codes  of  the  International  Statistical  Clas-
sification  of  Diseases,  10th  revision  (ICD-10).21

Intervention.  We  implemented  the  intervention  after  the
completion  of  phase  1. The  intervention  consisted  in a train-
ing  for  all  prescribers,  delivered  in a group  format  by  2
of  the  researchers  during  working  hours.  Physicians  that
were  unable  to  attend  received  the training  individually  at
a  later  time.  The  training  consisted  of  a single  15-minute
face-to-face  session  in the  form  of  a  class,  and  there  was
no  evaluation  of  the knowledge  acquired  at the  end of
the  session.  The  contents  covered  by  the training  were:
1)  definition  of  the problem;  2) objectives  and  methods  of
the  proposed  intervention;  3) presentation  of  the results  of
phase  1;  4)  recommendations  to avoid  reconciliation  errors.
At  the  end of  the training,  some  time  was  devoted to  ques-
tions  and  answers  and  to  discuss  what  had  been  learned.  In
addition,  an  infographic  with  the  contents  of  the training
was  produced  and  displayed  in the room  where  physicians
wrote  the  prescriptions.  We  considered  that  the  interven-
tion  was  completed  once  all the  medical  staff  had  undergone
training.

To  obtain  the BPMH,  we  collected  information  regard-
ing  previous  prescriptions  from  4  sources:  interview  with
the  parents/legal  guardians  (at  the  time  of  inclusion  in the
study),  internal  documentation  of outpatient  pharmacy  ser-
vices,  last  medical  prescription  received  by  the parent/legal
guardian  and  patient  records.  The  researcher  responsible
for  data  collection  was  not  involved  in  the  care  of the
patients  under  study  and  did not  communicate  with  pre-
scribers,  except  to  resolve  discrepancies.  We  compared  the
BPMH  with  the prescriptions  made  in hospital  within  24  h
of  admission  to  Med  Surg  services.  We identified  unintended
discrepancies  (UIDs),  which  were  considered  REs, by  review-
ing  the  clinical  records  and  consulting  with  the prescriber
to  differentiate  them  from  intended  adjustments.  We  cat-
egorised  REs  based on  the  type  of  drug involved  according
to  the  Anatomical  Therapeutic  Chemical  (ATC) classification
system  group  and  on  the  potential  of  the error  to  reach  and
harm  the  patient  according  to  the  established  severity  cat-
egories  (from  A to  I).22 We  categories  discrepancies  by  type
as  ‘‘omission’’  (lack  of  a  necessary  chronic  medication),
‘‘change  in dose,  route  or  frequency  of  administration’’
(the  prescription  of  the chronic  medication  was  maintained
but  its  dosage  was  changed  by  mistake)  and ‘‘addition  of
unnecessary  medication’’  (initiation  of  medication  that  the
patient  did  not  need  on  the  current  transition  and  that  the

prescriber  believed  was  part of the  chronic  medication  of
the  patient).  To  prevent  misclassification  bias, each  discrep-
ancy  was  reviewed  by  a multidisciplinary  group  consisting  of
2  pharmacists,  1  midwife  and 1  nurse,  none  of  which  was
involved  in the care of  the patients  under  study.

Statistical  analysis

We calculated  the necessary  sample  size  for  a 95%  level  of
confidence  (two-tailed)  and  a  power  of  80%, assuming  a  60%
reduction  in the frequency  of  patients  with  at least  1 UID
from  an initial  estimated  percentage  of  45%20 and  a  10%  loss
to  follow-up,  which  was  of  52  patients  in  each  of  the phases.

We  have  expressed  continuous  data  as  mean  ±  standard
deviation  (SD)  if they  were  normally  distributed  and other-
wise  as  median  and  interquartile  range  (IQR).  To  assess  the
differences  between  phases,  we  used the  Student  t-test  for
normally  distributed  variables  and  the Mann-Whitney  U test
for  those  not  following  a normal  distribution.  When  it  came
to  categorical  variables,  we  expressed  them  as  percent-
ages  and  assessed  for  the  presence  of significant  differences
between  groups  using  the  �

2 test.
We  calculated  the frequency  of  patients  with  at  least

1  UID  in  each phase.  To analyse  the  association  between
the  intervention  and changes  in the  frequency  of  UIDs,
we  fitted  a  logistic  regression  model  adjusting  for covari-
ates  selected  based  on  the previous  literature,12,15 including
age,  sex,  educational  attainment  of  the  interviewed  par-
ent/legal  guardian,  preadmission  clinic  (HEGC  vs  another
hospital/primary  care  system),  admission  via  the  emergency
department,  number  of medications  before  admission  and
number  of medications  added  upon  admission.  We  con-
ducted  univariate  analyses  to  assess  the  association  of  these
variables  and  IUD.  If the univariate  analysis  yielded  a  P-value
of  less  than  .25,  we  included  the  variable  as  explana-
tory  variable  in the logistic  regression  model,  and  we  then
selected  the  final  model  based in the significance  of  the
covariates,  choosing  the most parsimonious  model  with  the
fewest  predictor  variables  applying  the  Akaike  Informa-
tion  Criterion  (AIC)23 and  the  Bayesian  information  criterion
(BIC).24 We  compared  the  pre-  and post-intervention  phases
by  calculating  odds  ratios  (ORs),  which  we  considered  sta-
tistically  significant  if the  corresponding  95%  confidence
interval  (CI)  did  not contain  the  value 1.

We  analysed  the data  with  the  software  STATA® (serial
number  301406367260).  We  defined  statistical  significance
as  a P-value  of less  than  .05.

Ethical  aspects

The study  was  approved  by  the  Research  Ethics  Committee
of  the Department  of  Health  of  the South  Metropolitan  Area
(SSMS),  and  we  obtained  signed  written consent  and assent,
as  applicable,  for  participation  of the  patients  in the study.

Results

Participants

The  study  included  a  sample  of  54  patients  in the  preinter-
vention  period  (phase  1) and  a  sample  of  54  patients  in the
post-intervention  period  (phase  2) (Table  1). There  were  no
losses  in  any  of the groups.  The  patients  aged  2---12 years
predominated  in both  phases  (70.4%  of  the  total  in phase

240



Anales  de Pediatría  94  (2021)  238---244

Table  1  Characteristics  of the 108  patients  enrolled,  comparing  the  two  phases  of  the  study.

Phase  1 (n  =  54)  Phase  2 (n  = 54)  P

Age  (years),  median  (IQR) 3.2  (1.7−8.9) 2.9  (1.1−6.8)  .1936
Sex, n  (%)  .5640

Male 26  (48.1%)  29  (53.7%)
Female  28  (51.9%)  25  (46.3%)

[0,1---4]
Primary  diagnosis,  n  (%)  .744

Diseases of  the respiratory  system  20  (37%)  22  (40.7%)
Neoplasm  11  (20.4%)  9  (16.7%)
Diseases of  the nervous  system 10  (18.5%) 7  (13%)
Diseases of  the genitourinary  system 3  (5.6%) 8  (14.8%)
Diseases of  the musculoskeletal  system  and  connective
tissue

3 (5.6%) 2  (3.7%)

Congenital malformations,  deformations  and
chromosomal  abnormalities

3  (5.6%)  2  (3.7%)

Other 4 (7.4%)  4  (7.4%)
[0,1---4]
Educational  attainment  of parent/guardian,  n  (%)  .511

Primary education  7 (12.9%)  9  (16.7%)
Secondary  education  32  (59.3%)  26  (48.1%)
Higher education  15  (27.8%)  19  (35.2%)

[0,1---4]
Preadmission  services,  n  (%)  .837

HEGC 37  (68.5%)  36  (66.7%)
Another  hospital/PC  17  (31.5%)  18  (33.3%)

[0,1---4]
Admission  via  emergency  department,  n  (%)  .667

Yes 38  (70.4%)  40  (74.1%)
[0,1---4]
Number of  comorbidities,  median  (IQR)  1 (1−3)  1.5  (1−3)  .7722
Number of  prescribed  drugs  before  admission,  median

(IQR)

3 (1−4)  3  (1−6)  .2365

Number of  drugs  prescribed  on admission,  media  de (IQR) 5  (4−7) 4  (4−8)  .1298

HEGC, Hospital Pediátrico Dr. Exequiel González Cortés; IQR, interquartile range; PC, primary care.

1 and  66.7%  of  the total  in phase  2).  What  we  considered
the  primary  diagnoses  for  the purpose  of  the study  belonged
in  the  ICD-10  categories  of  diseases  of the respiratory  sys-
tem,  neoplasms,  diseases  of  the  nervous  system  and diseases
of  the  genitourinary  system,  with  no  statistically  significant
differences  in their  distribution  between  phases  (Table 1).

During  the  2  phases,  a  total  of  15  paediatrics  residents
and  24  paediatricians  were  on staff  in the Med  Surg  units,  all
of  who  were  active  in both  phases  save  for  3 residents  that
were  only  involved  in phase  1. All  prescribers  participated
in  the  educational  intervention.  The  total  number  of beds
was  the  same  during  both  phases,  with  an  occupancy  of  92%
in  phase  1 and 95%  in phase  2.

The  interviews  with  the  patients  and parents/legal
guardians  were  the  main  source  of information  (with  100%
participation  in both  phases).  Other  sources  were  used  to
supplement  the  information  obtained  in the  interview  in
68.6%  of patients  in phase  1 and  34.9%  of patients  in phase
2.  Based  on the BPMH,  the total  number  of  drugs  prescribed
to the  patients  before  admission  was  180  for the  54  patients
in  phase  1  and  223 for  the 54  patients  in phase  2 (Table  2).
The  drugs  prescribed  most  frequently  were fluticasone  (11
prescriptions),  trimethoprim/sulfamethoxazole  (10),  salbu-
tamol  (8)  and  valproic  acid  (8) in  phase  1, and  fluticasone

(14),  salbutamol  (14),  budesonide  (10),  cetirizine  (7)  and
trimethoprim/sulfamethoxazole  (7)  in phase  2. The  total
number  of drugs  prescribed  in  hospital  within  24  h of  admis-
sion  to  the  Med Surg  unit  was  296 in phase  1 and  336  in phase
2.  The  comparison  of  these  prescriptions  with  those  docu-
mented  in the  BPMH  resulted  in the  identification  of  a total
of  117 discrepancies  in phase  1,  of  which  36  were  UIDs.  In the
post-intervention  period,  we  found  a  total  of  100  discrepan-
cies,  of  which  17  were  UIDs. The  group  of drugs  involved
most frequently  in  UIDs  in phase  1 were  drugs  acting  on  the
respiratory  system  (R),  amounting  to  26.2%  of  the total,  a
percentage  that  decreased  to  10.8%  after  the intervention
(Table  2).

We determined  that in phase  1, 37.1%  of  medication
errors  could have  caused  harm  (categories  E  through  H)
and  1.9%  could  have  been  fatal.  In phase  2,  18.5%  had the
potential  to  cause  harm  and  none  had  the potential  to cause
death.  Omission  was  the most  frequent  type  of UID in  both
phases,  and we  did not  find an  association  between  the edu-
cational  intervention  and  the  distribution  of  the different
types  of  UID  (P = .132)  (Table  3).

In  phase  1, we found  at  least  1  UID  in 42.6%  of  patients,
and  we  observed  a statistically  significant  decrease  to 24.1%
in  this percentage  after the  intervention  (P = .041).  The
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Table  2  Distribution  by  ATC  group  of  the  403  drugs  recorded  in  the  BPMH  and  percentage  in  each  group  with  at least  1 UID  in
each phase.

ATC  group  Name  of  ATC  group  Phase  1  (n =  180)  Phase  2 (n  =  223)
UIDs,  n (%  of the group  with  at least  1  UID)

A  Alimentary  tract  and  metabolism  7 (19.4%)  7  (13.5%)
B Blood  and  blood  forming  organs  2 (16.7%)  0  (0%)
C Cardiovascular  system  1 (8.3%)  1  (4.8%)
D Dermatologicals  1 (33.3%)  0  (0%)
G Genito-urinary  system  and  sex  hormones  0 (0%)  1  (50%)
H Systemic  hormonal  preparations,  excluding  sex

hormones  and insulins
2  (20%)  0  (0%)

J Antiinfectives  for  systemic  use 3  (20%) 0  (0%)
L Antineoplastic  and  immunomodulating  agents 2  (20%) 0  (0%)
M Musculoskeletal  system  0 (0%)  0  (0%)
N Nervous  system  7 (20%)  1  (3.5%)
P Antiparasitic  products,  insecticides  and

repellents
0  (0%)  0  (0%)

R Respiratory  system  11  (26.2%)  7  (10.8%)
S Sensory  organs  0 (0%)  0  (0%)
V Various  0 (0%)  0  (0%)

TOTAL  36  (20%)  17  (7.6%)

ATC, Anatomical Therapeutic Chemical Classification System; BPMH, best possible medication history; UID, unintended discrepancy.

Table  3  Distribution  of  the  types  of  UID  in  the 2 phases  of  the  study.

Phase  1  (n  = 36) Phase  2 (n = 17)

% (n)  95%  CI %  (n) 95%  CI

Omission  69.4%  (25)  51.9−83.7  94.1%  (16)  71.3−99.9
Change in  dose,  route  or  frequency  of  administration  27.8%  (10)  14.2−45.2  5.9%  (1) 0.15−28.7
Addition of  unnecessary  medication  2.8%  (1) 0.07−14.5  0%  (0)  ---

CI, confidence interval; UID, unintended discrepancy.

Table  4  Final  logistic  regression  model  that  included  the factors  with  an  independent  association  with  the  presence  of  UID.

Variable  OR  95%  CI P

Admission  via  emergency  department  .023
No 1
Yes 3.48  1.18−10.25

[0,1---4]
Preadmission services  .086

HEGC 1
Another  hospital/PC  0.43  0.16−1.12

[0,1---4]
Intervention .030

No 1
Yes 0.38  0.16−0.91

Constant 0.39  0.15−0.56

CI, confidence interval; HEGC, Hospital Pediátrico Dr. Exequiel González Cortés; PC, primary care; OR, odds-ratio; UID, unintended
discrepancy.

mean  number  of  UIDs  per  patient  in phase  1  was  0.67  ±  0.95,
compared  to 0.32  ±  0.69  after  the intervention  (P  = .031).
The  post-intervention  decrease  in the frequency  of  patients
with  at  least  1 UID  continued  to  be  statistically  significant
after  controlling  for variables  such  as  admission  via  de emer-

gency  department  or  preadmission  services  (OR,  0.38;  95%
CI,  0.16−0.91; P  = .03) (Table  4). Admission  via  the emer-
gency  department  was  a significant  risk  factor  (OR,  0.48;
95%  CI, 1.18−10.25;  P  =  .023)  (Table  4).
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Discussion

In  our  study,  we  observed  that  an  educational  strategy
achieved  a reduction  of 43%  in  the  proportion  of  chronically
ill  paediatric  patients  with  at least  1  UID  on  admission  to  hos-
pital,  as  well  as  a  52%  decrease  in the mean  number  of  UIDs
per  patient.  We  ought  to  highlight  the considerable  magni-
tude  of  this  problem  in our  sample.  As  our  findings  suggest
and  stated  by  the  World  Health  Organization,6 reconcilia-
tion  errors  are  common  and  therefore  a  significant  concern
for  health  care institutions.  In  Chile,  the  health  record  sys-
tems  of  hospitals  in the  public health care system  are not
usually  part  of  integrated  systems  allowing  access  to  accu-
rate  information  about  medication  when patients  transition
from  primary  care  or  hospital  outpatient  speciality  clinics.
Also,  the  public  health  authorities  have not  made  medica-
tion  reconciliation  processes  and  resources  mandatory  in  the
country.

It  is  known  that  the  fragmentation  of  health care  sys-
tems  and  the  scarce  communication  between  levels  of care
increase  the  risk  of UIDs.25 This,  in combination  to  the  high
probability  of  medical  errors  in complex  chronic  patients,10

explains  the substantial  proportion  of UIDs  found  in  the  ini-
tial  phase  of  our  study. Despite  all these  risk  factors,  our
new  educational  strategy  achieved  a  reduction  in UIDs  by
addressing  a single  element  out of  the  broad  range  of  con-
tributing  factors,  which was  the awareness  of care  teams  of
this  problem.

Some  of  the interventions  found  the  reduce  UIDs  include
the  taking  of the  BPMH  by  a pharmacist,  the use  of  infor-
mation  and  communication  technologies,  a  multidisciplinary
approach  to care  delivery  and educational  interventions
aimed  at  prescribers.26,27 Issues  related  to  drug safety,  such
as  medication  reconciliation,  are barely  addressed  in the
educational  curricula  of  the various  health  care  professions.
Interventions  and strategies  must  be  undertaken  to  ensure
competence  of  health  care  professionals  in  this area  in  order
to  prevent  drug adverse  events.28,29 Continuing  education
of  health  care professionals  and  the passive  dissemination
of  information  by  means  of  presentations  and  print  mate-
rials  are approaches  that  can  change  behaviour  of  medical
providers30,31 and  were  the key to  the success  of our educa-
tional  intervention.  Another  strength  of  the intervention  was
that  it  was  developed  based  on  the information  collected  in
phase  1,  along  the lines  of  the auditing  and  feedback  strate-
gies  that  have  been  proven  to  achieve  changes  in behaviour
in  health  care  professionals.32

In phase  1, there  was  a high  proportion  of  patients  with
at  least  1  UID  that  was  consistent  with  previous  studies.13

As  reported  in  the  literature,  a high  proportion  of UIDs
had  the  potential  to  harm patients,  and  omissions  were  the
most frequent  type  of  UID.20,33 When  it came  to  the sever-
ity  of  the  error,  our  findings  were  similar  to  those  of Tam
et  al.  (2005),  who  based  on  the  data  from  6 studies  (n  =  588
patients)  estimated  that  11%---59%  of medication  errors  on
admission  were  clinically  relevant.34 Previous  studies  that
implemented  educational  interventions  observed  a  similar
impact  on  UIDs  in  adult  patients,17,18 and it  appears  that
making  these  trainings  mandatory  for  the staff  is  needed  to
achieve  this  beneficial  effect.35

We found  a reduction  in the  frequency  of  UIDs  per  drug
in  most  ATC  groups  after  the intervention.  Since  the most
frequent  type  of UID was  omission,  we  believe  that  the train-
ing  may  have  motivated  prescribers  to take  an appropriate
medication  history,  actively  seeking  to  identify  chronic  med-
ications.  Since  we  did  not  have  separate  records  for  each  of
the  prescribers,  we  were  unable  to evaluate  the impact  of

the  intervention  at the  individual  level,  which  would  have
allowed  us to  understand  the  mechanism  of  its  effect  and
optimise  its  future  impact  through  its  redesign.

One  of  the strengths  of  the study  is  the  method  used
to  detect  UIDs,  which  was  based on  standardised  proce-
dures  endorsed  by  international  drug safety  groups.6,36 The
review  of  each  UID  by  a multidisciplinary  team  and  the  pre-
vious  training  of  the  raters  improved  the accuracy  of  UID
detection  process.  Another  strength  was  the  inclusion  of
several  covariates  in the  multivariate  model  and  that  the
strength  of  the association  was  maintained  after  adjusting
for  these potential  confounders.  Another  salient  finding  was
that  despite  a  higher  occupancy  in  phase  2 for reasons  that
we  were  unable  to  determine,  the  effect  of  the intervention
was  maintained.  It  is  known  that  increases  in  the  workload  of
prescribers  are  associated  with  an increased  risk  of  adverse
events.37 It  would be worth  conducting  future  studies  to
elucidate  the impact  of  workloads  on the magnitude  and
direction  of  the  effect  of  the  intervention.

As  is  the case  of  any  study  on  this subject,  our  study  had
certain  limitations38:  it is  possible  that  despite  the  genera-
tion  of  comparable  groups,  unknown  factors unrelated  to  the
intervention  could  explain  the reduction  in  UIDs,  such  as  the
complexity  of  the medication  regimens  of  the patients  under
study, among  others.  Also, although  at  least  1 month  in each
phase  was  a  winter  month,  (a month  with  a high  number  of
admissions  due  to  respiratory  illness),  we  cannot  rule out the
potential  influence  of  seasonality  in the difference  observed
between  phases.  In addition,  the assumptions  made  for  the
sample  size calculation  differed  from  the actual  observa-
tions,  which  may  entail  a loss  of  statistical  power  in the
study,  and  therefore  future  studies  with  larger  samples  are
necessary  to  corroborate  our findings.

The  proposed  intervention  is  simple,  reproducible,
requires  few resources  and  does not  depend  on  the presence
of  an  established  process  of  medication  reconciliation  in the
given  health  care  facility.  In  addition,  it  underscores  the
importance  of  adequate  history  taking  to  pursue  an  objec-
tive  and  complete  medication  history.  Any  institution  that
seeks  to  address  this  issue  should  assume  that this  problem
exists  and  that  the implementation  of the educational  strat-
egy  will  improve  care processes  regardless  of  whether  the
problem  is or  not first  measured  in the  institution.

In  conclusion,  the  implementation  of an educational
intervention  achieved  a  reduction  in unintended  discrepan-
cies  in prescription  in  hospitalised  paediatric  patients  with
chronic  disease.  A significant  proportion  of  unintended  dis-
crepancies  could  have produced  harm.

Funding

The  authors  did not receive  any  external  funding  to  carry
out  this  study.

Conflicts  of interest

The  authors  have  no conflicts  of  interest  to  declare.

References

1. Bates DW.  Frequency, consequences and prevention of adverse
drug events. J  Qual Clin Pract. 1999;19:13---7.

2. Cornish PL, Knowles SR, Marchesano R,  Tam V,  Shadowitz S,
Juurlink DN, et al. Unintended medication discrepancies at the
time of  hospital admission. Arch Intern Med. 2005;165:424---9.

243

http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0005
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0010


C.  González,  G. González,  J.C. Plaza-Plaza  et  al.

3. Wong JD,  Bajcar JM, Wong GG, Alibhai SMH, Huh J-H, Cesta A,
et al. Medication reconciliation at hospital discharge: evaluat-
ing discrepancies. Ann Pharmacother. 2008;42:1373---9.

4. Hellström LM, Bondesson Å, Höglund P, Eriksson T. Errors in med-
ication history at hospital admission: prevalence and predicting
factors. BMC Clin Pharmacol. 2012;12:9.

5. Sponsler KC,  Neal EB, Kripalani S. Improving medication safety
during hospital-based transitions of care. Cleve Clin J Med.
2015;82:351---60.

6. World Health Organization. High 5s: Standard operating pro-
cedures. Available from: http://www.who.int/patientsafety/
topics/high-5s/en/.

7. Greenwald JL, Halasyamani L, Greene J, LaCivita C, Stucky
E, Benjamin B, et  al. Making inpatient medication reconcilia-
tion patient centered, clinically relevant and implementable: a
consensus statement on key principles and necessary first steps.
J Hosp Med. 2010;5:477---85.

8. Conn RL, Kearney O, Tully MP, Shields MD, Dornan T. What
causes prescribing errors in children? Scoping review. BMJ Open.
2019;9:e028680.

9. Climent Alcalá FJ, García Fernández de Villalta M, Escosa García
L, Rodríguez Alonso A, Albajara Velasco LA. Unidad de niños con
patología crónica compleja. Un modelo necesario en nuestros
hospitales. An Pediatr (Barc). 2018;88:12---8.

10. Sánchez Rodríguez A. El enfermo con pluripatología: la necesi-
dad de una atención integral coordinada. Med Clin (Barc).
2005;125:12---3.

11. Bell CM, Brener SS, Gunraj N,  Huo C, Bierman AS, Scales
DC, et al. Association of  ICU or hospital admission with unin-
tentional discontinuation of medications for chronic diseases.
JAMA. 2011;306:840---7.

12. Feldman LS, Costa LL, Feroli ER, Nelson T, Poe SS, Frick KD,
et al. Nurse-pharmacist collaboration on medication reconcili-
ation prevents potential harm. J  Hosp Med. 2012;7:396---401.

13. Huynh C, Wong ICK, Tomlin S, Terry D, Sinclair A, Wilson K, et al.
Medication discrepancies at transitions in pediatrics: a review
of  the literature. Paediatr Drugs. 2013;15:203---15.

14. Makaryus AN, Friedman EA. Patients’ understanding of their
treatment plans and diagnosis at discharge. Mayo Clin Proc.
2005;80:991---4.

15. De Winter S,  Vanbrabant P, Laeremans P, Foulon V, Willems L,
Verelst S, et al. Developing a decision rule to optimise clini-
cal pharmacist resources for medication reconciliation in the
emergency department. Emerg Med J. 2017;34:502---8.

16. Kamarudin G, Penm J,  Chaar B, Moles R. Educational interven-
tions to improve prescribing competency: a  systematic review.
BMJ Open. 2013;3:e003291.

17. Varkey P, Cunningham J, O’Meara J, Bonacci R,  Desai N, Sheeler
R. Multidisciplinary approach to inpatient medication recon-
ciliation in an academic setting. Am  J  Health Syst Pharm.
2007;64:850---4.

18. Chan AHY, Garratt E, Lawrence B, Turnbull N,  Pratapsingh P,
Black PN. Effect of  education on the recording of medicines on
admission to hospital. J Gen Intern Med. 2010;25:537---42.

19. Sedgwick P. Before and after study designs. BMJ.
2014;349:g5074.

20. Huynh C, Tomlin S, Jani Y,  Solanki GA, Haley H, Smith RE, et  al.
An evaluation of the epidemiology of medication discrepancies
and clinical significance of  medicines reconciliation in children
admitted to hospital. Arch Dis Child. 2016;101:67---71.

21. World Health Organization. International statistical classifica-
tion of  disease and related health problems Tenth Revision
(ICD-10). 10th rev Geneva: World Health Organization; 1992.

22. Delgado Sánchez O,  Anoz Jiménez L, Serrano Fabiá A, Nicolás
Pico J.  Conciliación de la medicación. Med  Clin (Barc).
2007;129:343---8.

23. Akaike H. A new look at the statistical model identification. IEEE
Trans Autom Control. 1974;19:716---23.

24. Schwarz G. Estimating the dimension of  a model. Ann Stat.
1978;6:461---4.

25. Barnsteiner JH. Medication Reconciliation. In: Hughes RG,
editor. Patient Safety and Quality: An Evidence-Based Hand-
book for Nurses [Internet]. Rockville (MD): Agency for
Healthcare Research and Quality (US); 2008. Available from:
http://www.ncbi.nlm.nih.gov/books/NBK2648/

26. Kwan JL, Lo L, Sampson M, Shojania Kg. Medication reconcili-
ation during transitions of care as a patient safety strategy: a
systematic review. Ann Intern Med. 2013;158 5 Pt 2:397---403.

27. Mueller SK, Sponsler KC, Kripalani S,  Schnipper JL. Hospital-
based medication reconciliation practices: a systematic review.
Arch Intern Med. 2012;172:1057---69.

28. Wegner W, Pedro ENR. Patient safety in care circumstances:
prevention of adverse events in the hospitalization of  children.
Rev Lat Am Enfermagem. 2012;20:427---34.

29. World Health Organization, Available from: Patient Safety
Workshop. Learning from error. Geneva: World Health
Organization; 2008 https://www.who.int/patientsafety/
activities/technical/vincristine learning-from-error.pdf

30. Smith WR. Evidence for the effectiveness of  techniques to
change physician behavior. Chest. 2000;118 2 Suppl:8S---17S.

31. Giguère A, Légaré F, Grimshaw J, Turcotte S,  Fiander M,
Grudniewicz A, et  al. Printed educational materials: effects
on professional practice and healthcare outcomes. Cochrane
Database Syst Rev. 2012;10:CD004398.

32. Ivers N, Jamtvedt G, Flottorp S, Young JM, Odgaard-Jensen J,
French SD, et al. Audit and feedback: effects on professional
practice and healthcare outcomes. Cochrane Database Syst Rev.
2012:CD000259.

33. Conroy S. Medicines reconciliation: do we know which
medicines children are taking? Arch Dis Child. 2016;101:65---6.

34. Tam VC, Knowles SR, Cornish PL, Fine N, Marchesano R, Etchells
EE. Frequency, type and clinical importance of medication his-
tory errors at admission to hospital: a systematic review. Can
Med Assoc J.  2005;173:510---5.

35. Lea M, Barstad I,  Mathiesen L, Mowe M,  Molden E. Effect of
teaching and checklist implementation on accuracy of medica-
tion history recording at  hospital admission. Int J Clin Pharm.
2016;38:20---4.

36. Salanitro AH, Kripalani S, Resnic J, Mueller SK, Wetterneck TB,
Haynes KT, et al. Rationale and design of  the Multicenter Med-
ication Reconciliation Quality Improvement Study (MARQUIS).
BMC Health Serv Res. 2013;13:230.

37. Weissman JS, Rothschild JM, Bendavid E, Sprivulis P, Cook EF,
Evans RS, et al. Hospital workload and adverse events. Med
Care. 2007;45:448---55.

38. Ho AMH, Phelan R, Mizubuti GB, Murdoch JAC, Wickett S,  Ho
AK, et al. Bias in before-after studies: narrative overview for
anesthesiologists. Anesth Analg. 2018;126:1755---62.

244

http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0015
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0020
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0025
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0025
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0025
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0025
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0025
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0025
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0025
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0025
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0025
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0025
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0025
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0025
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0025
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0025
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0025
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0025
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0025
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0025
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0025
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0025
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0025
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0025
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0025
http://www.who.int/patientsafety/topics/high-5s/en/
http://www.who.int/patientsafety/topics/high-5s/en/
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0035
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0040
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0045
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0050
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0050
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0050
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0050
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0050
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0050
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0050
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0050
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0050
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0050
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0050
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0050
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0050
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0050
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0050
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0050
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0050
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0050
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0050
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0050
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0050
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0050
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0050
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0050
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0055
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0060
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0065
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0070
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0070
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0070
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0070
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0070
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0070
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0070
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0070
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0070
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0070
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0070
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0070
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0070
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0070
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0070
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0070
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0070
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0070
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0070
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0070
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0070
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0070
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0070
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0070
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0075
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0080
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0085
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0090
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0095
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0095
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0095
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0095
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0095
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0095
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0095
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0095
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0095
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0095
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0100
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0105
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0105
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0105
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0105
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0105
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0105
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0105
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0105
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0105
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0105
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0105
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0105
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0105
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0105
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0105
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0105
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0105
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0105
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0105
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0105
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0105
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0105
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0105
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0105
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0105
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0105
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0105
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0110
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0115
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0115
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0115
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0115
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0115
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0115
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0115
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0115
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0115
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0115
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0115
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0115
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0115
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0115
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0115
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0115
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0115
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0115
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0115
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0115
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0120
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0120
http://www.ncbi.nlm.nih.gov/books/NBK2648/
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0130
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0135
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0135
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0135
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0135
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0135
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0135
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0135
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0135
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0135
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0135
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0135
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0135
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0135
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0135
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0135
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0135
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0135
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0135
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0135
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0135
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0135
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0135
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0135
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0135
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0135
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0140
https://www.who.int/patientsafety/activities/technical/vincristine_learning-from-error.pdf
https://www.who.int/patientsafety/activities/technical/vincristine_learning-from-error.pdf
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0150
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0150
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0150
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0150
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0150
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0150
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0150
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0150
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0150
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0150
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0150
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0150
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0150
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0150
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0150
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0150
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0150
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0150
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0150
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0150
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0150
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0155
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0160
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0165
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0165
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0165
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0165
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0165
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0165
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0165
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0165
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0165
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0165
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0165
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0165
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0165
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0165
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0165
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0165
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0165
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0165
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0165
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0165
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0170
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0175
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0180
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0185
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190
http://refhub.elsevier.com/S2341-2879(21)00016-8/sbref0190

	Reduction of reconciliation errors in chronic pediatric patients through an educational strategy
	Introduction
	Sample and methods
	Statistical analysis
	Ethical aspects

	Results
	Participants

	Discussion
	Funding
	Conflicts of interest
	References


