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Abstract

Objective: To identify the different types of cytostatic prescription

errors in adult and paediatric oncohaematological patients in our

hospital and to propose strategies for improvement.

Methods: Longitudinal, prospective, observational study in which

prescriptions for antineoplastics from the haematology and paediatric

oncohaematology departments were validated over a 15-month period.

The types of error were classified in accordance with the terminology

and taxonomy published by Otero and cols in the document

“Medication errors: standardisation of terminology and classification.”

Eleven variables were recorded. Amongst other parameters, the

following were determined: percentage of overall error, percentage

of error in type of prescription, percentage of service error, percentage

of pharmaceutical intervention, and level of acceptance.

Results: A total of 92 errors were recorded which corresponded to

1.4% of the total prescriptions. The most significant errors were:

incorrect dose (28.2%), incorrect duration (21.7%), incorrect volume

and/or inadequate vehicle (16.3%), and in 1 case a prescription was

made up where the patient was allergic to the specific cytostatic drug

prescribed. Eighty-one point eight percent of prescription errors were

made manually. In the haematology department a 0.9% error was

recorded, as was a 3.5% error in paediatric oncohaematology. Both

the rate of pharmaceutical intervention and its level of acceptance

were 100%.

Key words: Medication errors. Prescription errors. Cytostatic drugs. Quality

control. Quality improvement. Oncohaematology. Paediatrics.

Validación farmacéutica y detección de errores 

de prescripción de antineoplásicos en pacientes

oncohematológicos

Objetivo: Identificar los distintos tipos de error de prescripción de

citostáticos en pacientes oncohematológicos adultos y pediátricos

de nuestro hospital y proponer estrategias de mejora.

Métodos: Estudio observacional longitudinal prospectivo en el que

se validaron las prescripciones médicas de antineoplásicos proce-

dentes de Hematología y Oncohematología Pediátrica durante 15

meses. Se clasificaron los tipos de error atendiendo a la terminolo-

gía y taxonomía publicadas por Otero et al en el documento “Erro-

res de medicación: estandarización de la terminología y clasifica-

ción”, recogiéndose 11 variables. Entre otros parámetros se determi-

naron: porcentaje de error global, por tipo de prescripción y

servicios, así como de intervención farmacéutica y grado de acepta-

ción.

Resultados: Se detectaron un total de 92 errores correspondientes

al 1,4% del total de prescripciones, y los de mayor frecuencia fue-

ron: dosificación incorrecta (28,2%), duración incorrecta (21,7%) y

volumen y/o vehículo inadecuados (16,3%). Además se detectó

una orden de tratamiento de un paciente pediátrico alérgico al ci-

tostático prescrito. El 81,8% de órdenes con error se prescribieron

de forma manual. En Hematología se obtuvo un 0,9% de error y en

Oncohematología Pediátrica un 3,5%. Tanto el índice de interven-

ción farmacéutica como su grado aceptación fueron del 100%.

Palabras clave: Errores de medicación. Errores de prescripción. Fármacos

citostáticos. Control de calidad. Mejora de calidad. Oncohematología. Pedia-

tría.

INTRODUCTION

The National Coordinating Council for Medication Error Reporting
and Prevention defines medication errors (ME) as “any preventable
incident which may cause harm to the patient or lead to
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inappropriate use of medications.” These incidents may be related
to professional practice, products, procedures, or systems including
errors in prescribing, communicating, labelling, bottling, naming,
preparing, dispensing, distributing, administering, educating,
following-up, and using.1

An error may be incurred at any stage in the drug treatment
process for Antineoplastic ME, a high risk drug,2 (while
prescribing, transcribing, preparing, and administering).
Prescription errors are described as one of the most significant
reasons for ME, and antineoplastics are among the most implicated
of drug treatment groups.3 In any medication stage, there can be
serious consequences for patients due to toxicity and at times a
narrow therapeutic margin.

Our group, the Spanish Group for the Development of
Oncological Pharmacology (GEDEFO), developed a consensus
document for preventing ME in chemotherapy, and in this, the
minimal information the prescription should contain is
communicated.4 With this, pharmaceutical validation could be
considered an essential process for detecting possible prescription
errors.

The objective of this study is to identify different types of
cytostatic prescription errors for haematological patients and for
Paediatric Oncohaematology patients in our hospital, and to
propose improvement strategies.

METHODS

The study was carried out in a tertiary university hospital with
1306 beds, and antineoplastics preparation was centralized in the
pharmacy department.

All prescriptions were validated by a single pharmacist (by
using the Oncofarm® computer program, where chemotherapy
protocols which are unanimously agreed upon by the prescribing
clinical departments and used in the centre may be accessed),
who collected data, contacted the doctor, and designated the type
of error.

Prescriptions from Medical Oncology were not included because
their review, validation, and preparation for subsequent dispensation
are carried out in a different building within the hospital complex
and by a different team of pharmacists.

A longitudinal, prospective, observational study was designed
with 15 months of duration (May 1, 2006 to August 31, 2007,
except July 2006). Data collection was carried out using specific
forms designed for such a study. Detection of each ME meant
that the prescribing doctor would be contacted and a pharmaceutical
intervention would be done before preparation and dispensation.
To assign the type of error, the terminology and taxonomy
published by Otero et al5 (who used the Ruiz-Jarabo research
group) were used. This was published in the document “Medication
Errors: Standardisation of Terminology and Classification.”

Also, the type of prescription (manual or printed), location,
age, and sex of patients were recorded. The number of treatment
orders (TO), validated prescriptions, patients, ME, error

opportunities, error frequency, pharmaceutical interventions, and
percentage of successful interventions were recorded.

The omission of anthropometrical data was not considered, nor
was ME related to supportive therapy prescriptions. The omission
of the type or volume of vehicle was not considered an error.

RESULTS

During the study period, a total of 3755 TO were reviewed, and
6741 chemotherapy prescriptions were validated (prescription =
each distinct cytotoxic active ingredient indicated on the treatment
order), which correlated to a total of 252 patients (217 adults and
35 paediatric patients) treated by the Haematology Department
(86.1% of prescriptions) and by Paediatric Oncohaematology.
Fifty-three point three percent of prescriptions were for inpatients,
and the rest were for outpatients.

For adult inpatients, there was a prescription error rate of 43%
and 18% for outpatients (overall error rate of 61%).

Thirty-eight point six percent of patients were children ≤16
years (median, 4 years [1-16]), and the rest had a median age of
51 years (18-85). Fifty-six point eight percent of the TO errors
were prescribed to male patients.

A total of 92 ME were detected (1.4% of total prescriptions).
The percentage of errors by department was 0.9% for Haematology
and 3.5% for Paediatric Oncohaematology. Error frequency was
calculated as that of Alcácera et al,6 and a value of 0.12 was
recorded. The number of opportunities for error was 74 151.

Table shows the types of errors analyzed and their distribution,
and errors corresponding to incorrect dosage, treatment duration,
and inadequate volume are significant because of their frequency. 

Dosage errors were distributed into 3 levels: overdosage (65.5%),
underdosage (15.3%), and extra dosage (19.2%).

The antineoplastic most frequently seen with errors was
vincristine, both due to omission (25%) and dosage (19.2%);
followed by intravenous cytarabine and teniposide (16.6%,
respectively); and actinomycin-D, bortezomib, and mitoxantrone

Table. Type of Medication Errors and Their Distribution

Type of Error Number of Errors Percentage of Errors

Incorrect dosage 26 28.26

Treatment duration 20 21.73

Volume 13 14.13

Dose or medicine omission 12 13.04

Administration frequency 8 8.69

Administration speed 4 4.34

Wrong patient 3 3.26

Wrong medication 2 2.17

Vehicle 2 2.17

Incorrect treatment plan 1 1.08

Route of administration 1 1.08

Total 92 100
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(11.5%, respectively). An erroneous prescription of Escherichia

coli asparaginase given to a child allergic to this cytostatic was
detected. This was particularly significant given its potential
seriousness.

ME due to incorrect treatment duration reached 21.7%, and
75% of these should have been shorter treatment duration.

Errors due to the type and/or volume of vehicle constituted
16.3% of total errors. Low volume was prescribed in 60% of
cases.

Eighty-one point eight percent of treatments in Haematology
were prescribed in manual format, and 100% were prescribed in
Paediatric Oncohaematology.

Pharmaceutical intervention was carried out in 100% of
cases after error detection, and 100% of these were accepted
by the prescriber. With classification based on seriousness of
harm caused, all errors were classified in category B (error
with no harm), according to the Ruiz-Jarabo et al5 classification.
Errors were detected and resolved in the pharmacy department
before preparation and dispensation, and patients were not
impacted.

DISCUSSION

In our study, only the ME detected in parenteral cytostatic
prescriptions from the departments of Haematology and Paediatric
Oncohaematology were taken into account, and ME which could
have been taken from Medical Oncology were not taken into
account, due to a different distribution of functions and the physical
structure where these are carried out.

Because of these factors, it would be appropriate to compare
our study with others which analyze similar populations and
use a similar taxonomy and methodology7-10 (some of these
studies also do not include errors detected in supportive
therapy).

Our error frequency is lower than that obtained by Aguirrezabal
et al,10 but even though they used the same methodology for
calculation, they considered the omission of anthropometric data,
the doctor’s signature, diagnosis, and also patient location as
errors, all of which were not considered errors in this study.
Regarding error percentages found in Paediatric Oncohaematology,
our study found similar data to those by Cilveti-Sánchez et al7

for paediatric patients.
Regarding error distribution by type, erroneous dosage was the

most frequent ME and was inferior to that found by other
authors.8,10,11 Secondly, errors of incorrect treatment duration
were similar to that found by Goyache et al,11 and errors related
to volume and/or inadequate vehicle were fewer than those found
by other authors.7,10,12

For prescription type, an inferior percentage of errors was seen
for outpatient haematological patient prescriptions than for inpatient
prescriptions. This could be because we have worked with
prescribing clinics in Haematology Outpatient Services in the
preparation of pre-printed TO which facilitated the prescription

process. This analysis was not carried out on Paediatric
Oncohaematology, considering they only produced manual
prescriptions.

Regarding international publications, Gandhi et al13 carried
out a prospective study which identified and classified ME for
adult and paediatric oncohaematological outpatients, and obtained
errors in 3% of medications. Our study included outpatients and
inpatients (adults and paediatric patients), and found an inferior
percentage of errors.

Although the percentage of prescriptions in the Haematology
Department, along with its percentage of errors compared with
total prescriptions was superior to that of Paediatric
Oncohaematology, it is important to point out that the percentage
of errors per department was superior in Paediatric
Oncohaematology, adding particular relevance to the interventions
made in paediatrics.

Data collection, contact with the prescribing doctor, and error
classification were always carried out under the same criterion
by the same pharmacist, and this was carried out during a long
follow-up period in which a high number of prescriptions were
validated. These aspects could favourably influence internal
validity of the study. Furthermore, the study included the
oncohaematological paediatric population, for whom there are
few similar studies carried out in our specialty. 

The carrying out of these types of studies can be highly useful
for identifying factors for improving quality in the prescription
of cytostatics. Although the overall percentage of errors is
relatively low (1.4%), it is apparent that through the
pharmaceutical validation process, certain errors have been
prevented from reaching the patient. Therefore this validation
process could be regarded as an essential step within the overall
system of prescription, preparation, and administration of
antineoplastics in the hospital. 

In Haematology, a system of electronic prescription has been
established as an improvement strategy and for avoiding detected
errors.2 Its use would be beneficial if expanded to other involved
departments and if subsequent studies were carried out for
comparison of results.
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