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Objective: To determine the prevalence of reconciliation errors on admission to hospital in the pediatric
onco-hematological population in order to check whether they are similarly susceptible to these reconciliation
errors as adults and to describe the characteristics of the patients who suffer them.
Methods: A 12-month prospective, multicentre study of medication reconciliation on admission in the pediatric
onco-hematological population to assess the incidence of reconciliation errors and to describe the characteristics
of the patients.
Results: Medication reconciliationwasperformed in157patients.At least amedicationdiscrepancywasdetected in96
patients. Of the discrepancies detected, 52.1%were related to patient's new clinical situation or by the physician, while
48.9%weredetermined tobe reconciliationerrors. Themost frequent typeof reconciliationerrorwas the “omissionof a
medication”, followedby “adifferentdose, frequencyor routeof administration”. A total of 77pharmaceutical interven-
tionswere carried out, 94.2% ofwhichwere accepted. In the groupof patientswith a number equal to or greater than 4
drugs in home treatment, there was a 2.1-fold increase in the probability of suffering a reconciliation error.
Conclusions: In order to avoid or reduce errors in one of the critical safety points such as transitions of care, there are
measures such as medication reconciliation. In the case of complex chronic pediatric patients, such as
onco-hematological patients, the number of drugs as part of home treatment is the variable that has been associated
with the presence of medication reconciliation errors on admission to hospital, and the omission of somemedication
was the main cause of these errors.
© 2023 Sociedad Española de Farmacia Hospitalaria (S.E.F.H). Published by Elsevier España, S.L.U. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Estudio multicéntrico de conciliación de la medicación en onco-hematología
pediátrica

r e s u m e n

Objetivo: Determinar la prevalencia de errores de conciliación al ingreso hospitalario en la población pediátrica
onco-hematológica para comprobar si ésta presenta una susceptibilidad similar a la de los adultos para sufrir
estos errores de conciliación y describir las características de los pacientes que los sufren.

Palabras clave:

Conciliación de la medicación
Discrepancia

Farmacia Hospitalaria 47 (2023) T261–T267

DOI of original article: https://doi.org/10.1016/j.farma.2023.06.004.
⁎ Corresponding author.

E-mail address: margarita.cuervasmons@salud.madrid.org (M. Cuervas-Mons Vendrell).

https://doi.org/10.1016/j.farma.2023.07.012
1130-6343/© 2023 Sociedad Española de Farmacia Hospitalaria (S.E.F.H). Published by Elsevier España, S.L.U. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

www.e lsev ie r .es / fa rmac iahosp i ta la r i a

http://crossmark.crossref.org/dialog/?doi=10.1016/j.farma.2023.07.012&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.farma.2023.07.012
mailto:margarita.cuervasmons@salud.madrid.org
https://doi.org/10.1016/j.farma.2023.07.012
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
www.elsevier.es/farmaciahospitalaria


Método: Estudio prospectivo y multicéntrico, de 12meses de duración, de conciliación de medicación al ingreso
en población pediátrica onco-hematológica para evaluar la incidencia de errores de conciliación y describir las
características de los pacientes en los que se producen.
Resultados: Se concilió la medicación de 157 pacientes. En 96 pacientes se detectó al menos 1 discrepancia de
la medicación. De las discrepancias detectadas el 52,1% fueron justificadas por la nueva situación clínica del
paciente o por el médico responsable mientras que el 48,9% se consideraron errores de conciliación. El tipo
de error de conciliación más frecuente fue la «omisión de algún medicamento», seguido por «una dosis,
frecuencia o vía de administración diferente». Se efectuaron un total de 77 intervenciones farmacéuticas, de
las que se aceptaron el 94,2%. En el grupo de pacientes con un número igual o mayor a 4 fármacos en
tratamiento domiciliario se observó un incremento de 2,1 veces la probabilidad de sufrir un error de
conciliación.
Conclusiones: Para evitar o reducir los errores en uno de los puntos críticos de seguridad como son las
transiciones asistenciales, existen medidas, como la conciliación de la medicación. En el caso de los pacientes
pediátricos crónicos complejos, como los pacientes onco-hematológicos, el número de fármacos como parte
del tratamiento domiciliario es la variable que se ha asociado a la presencia de errores de conciliación al ingreso
hospitalario, siendo la omisión de algún medicamento la causa principal de estos errores.

© 2023 Sociedad Española de Farmacia Hospitalaria (S.E.F.H). Publicado por Elsevier España, S.L.U. Este es un
artículo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Aportación a la literatura científica

Este estudio aporta datos sobre la incidencia de errores de
conciliación al ingreso hospitalario de pacientes onco-hematológicos
pediátricos. Analiza además las posibles variables implicadas en la
aparición de este tipo de errores (demográficas, derivadas de la
complejidad del tratamiento…) y realiza un análisis univariante para
determinar el peso que cada una de esas variables pudiera tener sobre
el riesgo de aparición de un error de conciliación.

Los resultados de este estudio permitirán el desarrollo de estrategias
de selección y priorización de pacientes susceptibles de sufrir errores de
conciliación en las transiciones asistenciales. De esta manera los
farmacéuticos implicados en el cuidado de la población pediátrica
onco-hematológica podrán incluir la conciliación de la medicación
como una herramienta más en el proceso de atención farmacéutica de
estos pacientes.

Introduction

The drug utilization process is typically complex and error-prone,
and involves several stages. Medication errors (MEs) are defined as
any preventable event occurring through action, or the lack of action,
at any stage of the of the medication use process, which may or may
not result in harm to the patient.1 Up to 60% of MEs occur during care
transitions.2

According toMedication safety in transitions of care, a technical report
published in 2017 by theWorld Health Organization (WHO),3 between
3 and 97% of adult patients and between 22 and 72% of pediatric
patients experience at least one medication discrepancy on admission.
The report therefore proposes to improve safety in threemain areas, in-
cluding transitions of care, particularly for vulnerable patients. Pediatric
patients play an important role within this category4 as they are ex-
posed to three times more potential adverse events (AEs)5 and are
much less tolerant of MEs than adults.

One of the main strategies proposed to reduce the incidence of MEs
during care transitions is medication reconciliation (MR), a process
whose implementation and development has been promoted by vari-
ous Spanish and international institutions, such as theWHO,6 the Insti-
tute for Safe Medication Practices (ISMP),7 the National Institute for
Health and Care Excellence (NICE),8 the Joint Commission on Accredita-
tion of Healthcare Organizations (JCAHO),9 the Spanish Ministry of
Health,10 and the Health Service of the Community of Madrid.11

MR has been defined as the formal and standardized process of
obtaining a complete list of the medications a patient was taking prior

to the last transition of care, comparing it with the patient's active
prescription, and resolving any discrepancies to ensure that patients re-
ceive themedication required for any chronic conditions theymayhave,
adapted to their current clinical situation.12 The MR process consists of
several stages13 aimed at obtaining a complete list of the medications
a patient is taking. Obtaining this list is a complex endeavor, and is the
key part of the MR process. The rest of the process depends on the
quality of the medication list obtained. A discrepancy is any difference
between the medication a patient was taking at home before the last
transition of care and the medication prescribed in hospital. A discrep-
ancy in itself is not necessarily an error. In fact, most discrepancies
are usually due to the need to adjust the patient's chronic medication
to their new clinical status or to the need for the patient to undergo
tests or procedures with which their usual medication could interfere.
These are known as justified discrepancies. When discrepancies
do not respond to a voluntary adjustment of the medication to the
patient's new clinical situation, they are considered to be reconciliation
errors (REs).

Between 2004 and 2019, more than 300 articles were published on
on-admission MR in adult patients, while only 17 were published in
the pediatric population, and none of them in Spain. Analysis of a repre-
sentative sample of these articles shows that 23%–87% of the adult pa-
tients studied had at least one ME performed on admission. Similarly,
the percentage of pediatric patients who had at least one RE ranged
from 7% to72%.14–17

The risk of error at the different stages of the drug use process is sig-
nificantly higher in the case of complex chronic patients. The manage-
ment of hemato-oncological conditions requires the use of a large
number of drugs, many of which have a narrow therapeutic index, a
large number of drug–drug interactions, and an increased risk of ad-
verse effects, all of which tend to lead to frequent hospitalizations dur-
ing the course of treatment because of complications arising from the
conditions themselves or the treatment regimens required. In this re-
gard, Iturgoyen et al.18 have shown that patients with hemato-
oncologic conditions are at a higher risk of MEs, and should be
prioritised in the medication reconciliation process.

For the above reasons, and considering that the published data on
pediatric patients, albeit much smaller in number, show a similar prev-
alence of REs in children and adults, the present study sought to deter-
mine the prevalence of on-admission REs in a group of pediatric
hemato-oncologic patients to find out whether these patients are as
susceptible to on-admission REs, i.e., whether an MR program for
newly admitted pediatric hemato-oncologic patients could be as useful
in preventing REs as in the adult population.
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Methods

This was a prospective multicenter study on MR carried out in 11
Spanish hospitals with a pediatric hospitalization unit. It lasted
12 months and included pediatric patients with hemato-oncologic dis-
eases aged between 0 and 18 years. Subjects could be admitted at any
time during the course of the study.

Patients who were hospitalized for 24 hours or less, and those for
whom a clinical interview (with them or their carer) was not possible,
or for whom information about their usual treatment could not be
reliably obtained, were excluded from the analysis.

To obtain the required information on the patients' pharma-
cotherapeutic history (PTH), a review of their hospital and primary care
records, as well as of medical and nursing reports from other hospitals,
was carried out. A clinical interviewwas also conductedwith the patients
and/or their carers.

Once sufficient information on each patient's PTH was obtained, an
analysis was made of the potential discrepancies between their usual
medication regimen and the medication prescribed to them on a-
dmission. A comparison was made between each patient's PTH and
the medication prescribed to them on admission, taking into consider-
ation their current clinical situation, the reasons given by the prescrib-
ing physician and the indications associated with the prescribed
pharmacological treatment.

Discrepancies were classified as justified or unjustified according to
the Consensus Document on terminology and classification in medication

reconciliation published by the Spanish Society of Hospital Pharmacists
(2009)13, the latter being considered as REs potentially responsible for
MEs. When a RE was identified, the prescriber was contacted. All such
communications were recorded for subsequent analysis.

The variables examined in the study, in addition to patients' demo-
graphics and place of origin, included the reason for admission and
the unit to which they were admitted; the underlying condition and
any drug allergies or intolerances; medications they were taking (pa-
tients taking four or more home medications were considered

polymedicated); the number of narrow therapeutic index drugs
(NTIDs) used; and any discrepancies found, the type of discrepancies
and the drug involved.

The data werecollected using the free software REDcap (Research
Electronic Database Capture), a web-basedtool for the management,
design and coordination of multicenter clinical trials.

Statistical analysis of the data was performed using the SASce:
sup]® 9.4. statistical package. Quantitative variables were described
using descriptive statistical measures such as mean and median. The
Shapiro-Wilks, the chi-squared test and Fisher's Exact Test were used
as appropriate.

The study was classified as a non-post-authorization study by the
Spanish Agency for Medicines and Medical Devices and was approved
by the Ethics Committee of the lead institution involved in the study.

Results

Description of the study sample

Admission MR was performed on157 patients, whose socio-
demographic characteristics are summarized in Table 1.

General results of medication reconciliation

A total of 186 discrepancies were identified, of which 97 (52.1%)
were considered justified due to the patient's new clinical situation
or on the basis of the treating physician's judgment; 86 (48.9%)
were considered to be due to REs. At least one discrepancy was
found in 96 patients, representing 61% of the total sample. The
maximum number of discrepancies found in a single patient was
6 (range: 1–6).

The prevalence of REswas 34.4% (54 of 157 patientswith at least one
RE). Table 2 shows the characteristics of the patients experiencing with
at least one RE. None of the patients in whom REs were observed used
homeopathic preparations at home.

Table 1

Sociodemographic characteristics of patients included in the study.

Characteristics Total n = 157

Frequency (%)

Sex

Female 74 (47.1%)
Male 83 (52.9%)

Median age (years) ± SD (range) 10.2 ± 5
(0.3–18)

Age groups

Neonates or newborns (0–29 days) 0
Infants/ very young children (1 month- 1 year) 3 (1.9%)
Pre-school-aged children (N1 year–5 years) 46 (29.3%)
School-aged children (N5 year–12 years) 61 (38.9%)
Teenagers (N12 years–18 years) 47 (29.9%)

Median number of medicines in the patient's usual treatment ± SD (range) (minimum – maximum) 4 ± 2.6 (1–16)
Polymedicated (≥4 drugs)

Yes 86 (54.8%)
No 71 (45.2%)

Narrow therapeutic index drugs

Yes 10 (6.4%)
No 147 (93.6%)

Over-the-counter, phytotherapeutic or homeopathic preparations

Yes 155 (98.7%)
No 2 (1.3%)

Coming from the same autonomous region

Yes 126 (80.3%)
No 31 (19.7%)

Admitted to:

Emergency department 12 (7.6%)
Critical care unit 4 (2.5%)
Hospitalization unit 141 (89.8%)

SD: standard deviation.
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The most common type of RE was “omission of a drug” (38.2%),
followed by “error in the frequency or route of administration of a
drug” (23.6%). Other REs included «incomplete prescription»
(1.1%), «wrong drug» (2.2%) and «therapeutic duplication» (1.1%).
Some REs could not be classified in these categories because they
were due to more than one cause. Fig. 1 shows the types of REs
identified.

The anatomical areas or pharmacological groupsmost frequently in-
volved in REs were: WHO ATC codes A (alimentary tract and metabo-
lism) (31%), N (nervous system) (25%), R (respiratory system) (20%)
and J (anti-infectives for systemic use) (13%). By subgroup, themost fre-
quently implicated drugswere thosewith codes R03 (drugs for obstruc-
tive airway diseases) (12%), N03 (antiepileptics) (11%) and J01
(antibacterials for systemic use) (11%), followed by A2 (drugs for

Types of reconciliation errors
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Fig. 1. Types of reconciliation errors.

Table 2

Characteristics of patients with reconciliation errors.

Characteristics Total n = 54

Frequency (%)

Sex

Female 26 (48.1%)
Male 28 (51.9%)

Median age (years ± SD (range) 9.6 ± 4.9
(0.5–18)

Age groups

Neonates or newborns (0–29 days) 0
Infants/ very young children (1 month–1 year) 1 (1.9%)
Pre-school-aged children (N1 year−5 years) 15 (27.8%)
School-aged-children (N5 years−12 years) 23 42.6%)
Teenagers (N12 years–18 years) 15 (27.8%)

Median number of medicines in the patient's usual treatment ± SD (range) (minimum – maximum) 4 ± 2.9 (1–13)
Polymedicated (≥4 drugs)

Yes 36 (66.7%)
No 18 (33.3%)

Narrow therapeutic index drugs

Yes 6 (11.1%)
No 48 (88.9%)

Coming from the same autonomous region

Yes 41 (75.9%)
No 13 (24.1%)

Admitted to:

Emergency department 7 (13%)
Critical care unit 1 (1.9%)
Hospitalization unit 46 (85.2%)

SD: standard deviation.
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acid-related disorders) (9%), A11 (vitamins) (8%), (psycholeptics) (7%)
and N06 (psychoanaleptics) (5%).

Analysis of the pharmaceutical interventions performed

A total of 77 pharmaceutical interventions (PIs) were performed. In
94.2% of these, the attending physician admitted to having incurred an
RE. The different types of PI performed are shown in Fig. 2. The most
common PIs were: «start of treatment» (32.5% of the total) and «dose
change» (31.2% of the total). These PIs coincided with the two most
common REs recorded (omission of a drug and use of a different dose).
Of the 77 PIs performed in total, 16 were related to safety (19.8%), 42
were related to effectiveness (51.9%) and 23were related to both safety
and effectiveness (28.4%).

Univariate analysis

A comparative analysis was performed between patients with and
without REs in terms of their demographic characteristics, their usual
treatment, the number of home medicines they were taking and the
NTIDs they were taking. Only the variable “number of home medica-
tions” showed statistically significant differences between patients
with andwithout REs. A total of 48.5% of patients without REs were tak-
ing four or more home drugs as compared with 66.7% in the groupwith
REs (p= 0.0424). Patients taking four or moremedicines at homewere
found to be 2.1 times more likely to experience REs.

Discussion

MEs are among themost frequent causes of injuries and preventable
harm in the health systems of theworld over. Patient safety is of upmost
importance in clinical practice.MEs can occur at any stage of the drug
utilization process with a greater impact in specific environmentslike

the inpatient setting. This could be attributed to the locationof severe
and acute clinical cases and the application of complex drug regimens.
Adverse drug events aremore likely to affect young children and elderly
patients.

In 2017, the WHO initiated the “Medication without harm” scheme
under its third Global Patient Safety Challenge. The program comprised
several measures to ensure safe pharmacological practices and reduce
the incidence of severe preventable medication-related harm.

Several studies have shown that on-admission MR in adult hemato-
oncologic patients is effective in identifying and addressing MEs and
problems related to medication.19–21 In particular, Damlien et al.19

found at least one discrepancy in 80% of patients, and Kraus et al.20 re-
ported an incidence of 63.6%. In the current study, at least one discrep-
ancy was found in 61% of patients.

In a study involving144 hemato-oncologic pediatric patients, Schuch
et al.22 found a 14% incidence of REs,with 43%of polymedicatedpatients
experienced at least one RE. The higher percentages found in the pres-
ent study (49% of REs and 68% of polymedicated patients with at least
one RE) could be due to the fact that the percentage of polymedicated
patients in Schuch et al. was lower compared to these series (36% vs.
55%).

In their study on hospitalized adult hemato-oncologic patients,
Moghli et al.23 found a slightly higher incidence of REs than our study
in pediatric patients (66.3% vs. 49%). This may be due to the fact that
the mean number of drugs used by patients in Moghli et al. was 6.5 as
comparedwith 5.1 in this study. Themost common type of RE inMoghli
et al.23 was omission, with themajority of errors ocurring in drugs clas-
sified under the ATC code A (alimentary tract and metabolism). These
findings are consistent with the outcomes of our study.

Son et al.21 identified that the most frequent PIs were related to the
treatment duration and to the requirement to add an extra drug (due to
the most frequently detected REs in our study, i.e., omission of a drug).
Likewise, the most common RE identified by Schuch et al. 22 was the
omission of a drug.

Damlien19 and Kraus20 found a correlation between the amount of
medication patients habitually use and the occurrence of discrepancies.
In our study, we identified a statistically significant correlation between
the number of drugs taken by patients at home and the incidence of REs.

The study's most striking revelation was the overwhelming preva-
lence of homeopathic/phytotherapeutic preparations available over
the counter in our sample (99%). This highlights the crucial role that
pharmacists play in reviewing the pre-admission treatments of such pa-
tients and identifying potential interactions between these products
and the prescribed treatments provided during their hospital stay.

The results of this study may be valuable to hospital pharmacists in-
volved in the area of pediatrics, specifically hemato-oncologic pediat-
rics, as they may help them in the improved selection of
polymedicated patients on admission and facilitate the reconciliation
of their medication.

One of the strengths of this study is its multicenter design, covering
Spain comprehensively and reducingpotential risks from patient
managementduring transitions of care across different regions of the
country. However, the COVID-19 pandemic presented the main limita-
tion by occasionally hindering both the reconciliation process and pa-
tient interviews, resulting in the potential loss of patients.

This study revealed the existence of a significant amount of involun-
tary discrepancies, which could lead to REs upon admission. Most of
these REs related to homemedication being omitted from hospital pre-
scriptions. Our findings emphasize the necessity ofimplementing new
approaches to medication management during admission to decrease
the occurrence of REs.
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The performance of similar studies, but including complex pediatric
patients suffering from diseases other than cancer, could offer valuable
insights in determining whether the results of this analysis can be gen-
eralized to the entire pediatric patient population.

Contribution to the literature

This study sheds light on the incidence of on-admission reconcilia-
tion errors amongpediatric hemato-oncologic patients. It also investi-
gates the potential variables, either demographic or resulting from the
complexity of the treatment, that could be associated to the appearance
of such errors. A univariate analysis is presented to determine how each
variable may influence the occurrence of REs. The results of the study
may guide the development of strategies for selecting and prioritizing
patients at risk of REs during care transitions. This would allow pharma-
cists working with hemato-oncologic patients to incorporate REs into
the pharmaceutical care protocol.
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