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NORMAS DE PUBLICACION

NORMAS DE PUBLICACION EN LA REVISTA

Politica editorial

La revista Farmacia Hospitalaria es el 6rgano de expresion de la Sociedad Espafiola de
Farmacia Hospitalaria (SEFH). Publica articulos en espafiol o inglés relacionados con la
terapia farmacoldgica y el desarrollo profesional de la especialidad a la que representa.

Los articulos deben enviarse a la revista a través del sistema online de gestion. Los
manuscritos deben elaborarse siguiendo las recomendaciones del Comité Internacio-
nal de Directores de Revistas Médicas en su Ultima version (disponible en http:/www.
icmje.org), y ajustarse a las normas aqui presentadas. La falta de consideracion de estas
instrucciones, ademds de producir un retraso en el proceso editorial, puede causar el
rechazo del trabajo.

Igualmente, la falta de adherencia de los trabajos presentados a las instrucciones
recogidas en este documento causard la devolucion del trabajo a sus autores para que
subsanen las deficiencias encontradas antes de proseguir con el proceso editorial.

Los articulos que se remitan deben ser originales e inéditos y no habran sido publica-
dos con anterioridad ni estar en evaluacién en ninguna otra revista.

Todos los manuscritos se someteran a un proceso estandarizado de revision ané-
nima «por pares». EI comité editorial remitird a los/as autores/as el informe de los/as
revisores/as, que también sera andnimo, y al que deberan contestar de acuerdo con
las recomendaciones que se les indiquen. Posteriormente se confirmard la aceptacion
del manuscrito. En todo caso, el comité editorial se reserva el derecho de rechazar
los originales que no juzque apropiados, asi como proponer las modificaciones que
considere oportunas. Las cartas al director pueden ser aceptadas directamente por el/la
directorala, previo informe del comité editorial. Los/as autores/as que consideren muy
importante la rapida publicacion de su trabajo deberan indicarlo expresamente en la
carta de presentacion, justificindolo adecuadamente. A juicio del comité editorial de la
revista estos trabajos tendran un proceso de revision preferente. Los juicios y opiniones
emitidos en los articulos, asi como los posibles errores o falsedades, son responsabilidad
exclusiva de los/as autores/as.

Todos los articulos aceptados quedan como propiedad de Farmacia Hospitalaria y,
por tanto, de la SEFH, y no podran ser reproducidos en parte o totalmente sin su per-
miso. Los/as autores/as ceden, en el supuesto de publicacion, de forma exclusiva los
derechos de edicion, reproduccion, distribucion, traduccion y comunicacion publica (por
cualquier medio o soporte sonoro, audiovisual o electronico) de su trabajo. El comité
editorial de Farmacia Hospitalaria podra incluir el articulo en los indices nacionales e
internacionales o bases de datos que considere oportuno. Para ello, se adjuntard una
carta de cesion de derechos en el momento del envio del trabajo a través del sistema
online de gestion de manuscritos.

Tipos y extension de los articulos

Ediitorial. Puede ser de caracter cientifico o de cardcter profesional referente a aspec-
tos relacionados con los 6rganos de gestion de la SEFH, con los comités de la revista, te-
mas actuales de la farmacia hospitalaria o de la terapéutica en general. También puede
publicarse un editorial previa solicitud de los/las autores/as interesados/as y valoracion
por el comité editorial (se recomienda consultar previamente con el editor/a jefe de la
revista).

Original. Trabajo de investigacion cuantitativa o cualitativa relacionado con cualquier
aspecto de la investigacion en el campo de la farmacia hospitalaria.

Este tipo de articulo debe incluir un texto antes de la introduccion en el que se expli-
que qué aporta el estudio realizado a la literatura cientifica, con el fin de ofrecer a los/
las lectores/as una vision general del contenido mas relevante, (ver procedimiento de
envio, sequndo documento, aportacion a la literatura cientffica).

Original breve. Trabajo de la misma caracteristica que el original, que por sus condi-
ciones especiales y concrecion, puede ser publicado de manera mas abreviada.

Revisién. Trabajo de revision, preferiblemente mediante metodologfa sistematica,
con o sin meta-anadlisis, sobre temas relevantes y de actualidad para la farmacia hos-
pitalaria.

Articulo de opinidn. Los trabajos publicados en esta seccion pueden ser encargados
por el comité editorial o remitidos espontaneamente por los/las autores/as. Todos los
trabajos recibidos para esta seccion seran sometidos a revision por el comité editorial,
y si procede son enviados a revisores/as externos/as. Salvo que se indique de forma
expresa, no representara la postura oficial del comité editorial de la revista ni de la SEFH.

Cartas al director. Tendrd cabida en esta seccion cualquier comunicacion breve que
comente:

o Casos clinicos que describan nuevos acontecimientos adversos a medicamentos,

nuevas interacciones, efectos paraddjicos, comportamientos farmacocinéticos

atipicos, evaluacion de la efectividad de tratamientos o cualquier otro hallazgo
«relevante» basado en un caso.

¢ Comentarios sobre una publicacion previamente aparecida en la revista. Tendran
preferencia y se publicardn de forma més répida las cartas que hagan referencia a
articulos aparecidos en el niimero anterior.

o Comentarios sobre la linea editorial de la revista, el desarrollo de la especialidad,
cuestiones relativas al sistema sanitario, a la investigacion y al desarrollo de nuevos
farmacos, 0 a noticias de actualidad cientifica, siempre que tengan un claro interés
para la farmacia hospitalaria.

Extension orientativa de los articulos

Tipo de articulo Resumen Texto Tablas y figuras  Referencias
Editoriales 2.000 palabras 1 10
Originales Estructurado 250 palabras  3.500 palabras 6 30
Originales breves  Estructurado 150 palabras  2.000 palabras 3 15
Revision Estructurado 300 palabras  6.000 palabras 6 150
Opinion 250 palabras 2.000 palabras 2 15
Cartas al director 400 palabras 1 5

Eventualmente se podrd incluir, en la edicion electronica, una version més extensa o informacion adicional

NORMAS DE PRESENTACION

Aspectos formales del articulo

Farmacia Hospitalaria publica articulos en espafiol y en inglés. Cuando el articulo
esté en inglés, antes de su envio a la revista debe ser revisado por una persona anglo-
parlante y, en todo caso, ha de incluir tanto un resumen en espafiol coma en inglés.

El texto debe presentarse en formato Word, con un interlineado de 1,5 en todas sus
secciones, margenes de 2 centimetros y con las paginas numeradas en la parte inferior
derecha. Se evitara el uso de abreviaturas en el titulo y en el resumen del trabajo. La
primera vez que aparezca una abreviatura en el texto debe estar precedida por el tér-
mino completo a que se refiere, excepto en el caso de unidades de medida. Estas se
expresaran preferentemente en Unidades del Sistema Internacional. Las cifras decimales
se separan de las unidades mediante una coma y los millares se indican mediante un
punto. En los articulos en inglés se deberd sequir la puntuacion correspondiente (unida-
des mediante un punto y millares con una coma).

Recomendaciones para la publicacion

Farmacia Hospitalaria se adhiere a los «requisitos de uniformidad para manuscritos
enviados a revistas biomédicas» elaborados el Comité Internacional de Editores de Re-
vistas Médicas, en su edicion més actual, cuyo texto oficial se encuentra disponible en:
http:/Awww.icmje.org/

Para la publicacion de sospechas de reacciones adversas a medicamento se deberan
sequir las directrices promulgadas por el Sistema Espafiol de Farmacovigilancia de Me-
dicamentos de Uso Humano; texto disponible en: http:/www.aemps.gob.eshvigilancia/
medicamentosUsoHumano/docs/guidelines-traducidas-2007.pdf

A la hora de redactar articulos sobre farmacoeconomia se deberé sequir el Con-
senso sobre Criterios en Economia de la Salud; texto disponible en: http:/hdl.handle.
net/1871/23210/

Para realizacion de ensayos clinicos hay que considerar las normas dictadas por la
Agencia Espafiola de Medicamentos y Productos Sanitarios, disponible en: http:/www.
aemps.gob.es/investigacionClinica/medicamentos/ensayosClinicos.htm; y figurar en el
registro espafol de estudios clinicos (el cédigo de identificacion debe hacerse constar
en el articulo de publicacion).

Guias para la publicacion de disefios especificos
Farmacia Hospitalaria recomienda sequir la gufa STROBE (STrengthening the Reporting
of OBservational studies in Epidemiology) para la publicacion de estudios observaciona-



les (transversales, casos y controles, y cohortes), disponible en: hitp:/Awww.strobe-state-
ment.org/; CONSORT (Consolidated Standards of Reporting Trials) para los ensayos clini-
cos, disponible en: http:/www.consort-statement.org/; TREND (Transparent Reporting
of Evaluations with Nonrandomized Designs) para los estudios de intervencion no alea-
torizados, disponible en: http:/www.cdc.gov/trendstatement/; STARD (STAndards for
the Reporting of Diagnostic accuracy studies) para articulos sobre pruebas diagndsticas;
disponible en: http:/www.stard-statement.org/ y PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) para revisiones sistematicas y meta-analisis,
disponible en: hitp:/Awww.prisma-statement.org/. Para mds informacion sobre informes
relacionados con la investigacion sanitaria puede consultarse el sitio Web de EQUATOR
Network, centro de recursos para la presentacion correcta de informes sobre estudios
de investigacion sanitaria (http:/www.espanol.equator-network.org/homey).

Adherencia a recomendaciones éticas

Los estudios enviados, en caso de que se hayan realizado con personas o animales,
deberan haber sido evaluados y autorizados previamente por comités de investigacion o
de ensayos clinicos y confirmar que se adhiere a los principios bésicos de la Declaracion
de Helsinki de la World Medical Association (texto disponible en: http:/www.wma.net/
es/20activities/10ethics/10helsinki/).

En especial se deberd informar que los datos de pacientes se han obtenido tras la firma
de un consentimiento informado cuando éste sea necesario. Del mismo modo, los auto-
res deberan declarar que se han sequido los protocolos establecidos por sus respectivos
centros sanitarios para acceder a los datos de las historias clinicas a los fines de poder
realizar este tipo de publicacion con finalidad de investigacion/divulgacién para la co-
munidad cientifica. Todas estas condiciones deben figurar clara y detalladamente en el
apartado de Métodos.

Cuando se presenten trabajos que analicen sospechas de reacciones adversas, debera
indicarse que tales han sido comunicadas al Sistema Espafiol de Farmacovigilancia de
medicamentos de uso Humano (SEFV-H). Para llevar a efecto tal notificacion se podra
utilizar el portal http://www.notificaRAM.es

PROCEDIMIENTO DE ENVIO

Los articulos deben remitirse por via electronica a través de la direccion Web http:/
www.aulamedica.es/gdcr/index.php/fhvindex, donde se encuentra toda la informacién
necesaria para realizar el envio. A través de esta pagina Web también podra realizar un
sequimiento del estado del articulo.

Los articulos se introduciran en el sistema en varios archivos:

o Primer documento que incluird la pagina del titulo, carta de presentacion, declara-
(6n de autorfa, financiacion, agradecimientos y conflicto de interés.

» Segundo documento con el cuerpo del texto (resumen y palabras clave, abstract y
keywords, introduccion, métodos, resultados, discusion, bibliograffa, tablas y pies
de figura).

o Figuras.

En el sistema de envio online se encontrardn instrucciones mds detalladas.

Proceso de revision: Siempre que se sugiera efectuar modificaciones en los articulos,
los autores deberan remitir junto a la nueva version del articulo una explicacion detalla-
da de las modificaciones realizadas, las sugeridas tanto por los informes de los expertos
consultados como por el comité editorial de la revista.

Primer documento

Pagina del titulo: Contendra el tftulo del trabajo, los autores y su filiacion, el autor
responsable del manuscrito y su direccion, y el nimero de palabras de los resimenes
y del manuscrito.

El titulo deberé describir adecuadamente el contenido del trabajo y ser lo mas con-
ciso posible, en una sola frase (en general, no mas de 15 palabras). Se deben evitar los
acronimos, codigos y simbolos que no sean de uso comun.

Debe figurar una traduccion fidedigna del titulo al inglés.

Los autores indicaran el nombre (sin abreviar) con uno o dos apellidos. Posteriormen-
te y en linea inferior, se indicaré el servicio o departamentos a los que pertenecen y la
institucion correspondiente. No se indicard el grado académico ni la categoria profesio-
nal de los/las autores/as. Es importante tener en cuenta los requisitos de autoria grupal.
Farmacia Hospitalaria recomienda a los autores que definan su «apellido bibliogréfico»
mediante el uso de un sélo apellido o de los dos apellidos unidos por un guion, para
evitar confusiones en las bases de datos bibliograficas. Aquellos autores que envien el
manuscrito con dos apellidos deben tener en cuenta que Farmacia Hospitalaria publi-
card los dos apellidos en la cabecera del articulo y enviaré a las bases de datos en las
que estd indexada la referencia con los dos apellidos, no haciéndose responsable de las
posibles confusiones en la citacion posterior del autor.

El autor responsable de la correspondencia deberd estar claramente indicado, junto
a su direccion profesional o particular completa, incluyendo nimero de teléfono y co-
rreo electronico. Las direcciones postal y electronica figuraran en la primera pagina del
articulo si fuera publicado.

Recuento de palabras, indicando por separado el nimero de palabras del resumen
en espafiol y en inglés, y el nimero de palabras del texto principal (sin incluir la primera
péagina, el resumen/abstract, la bibliografia, las tablas ni las figuras).

Carta de presentacion: Debe incluirse un parrafo acerca de cudl es el mensaje princi-
pal, su aportacion al conocimiento previo, la originalidad y la relevancia del trabajo. La
carta de presentacion debe indicar:

o El tipo de articulo, sin perjuicio de la decision final del comité editorial de la revista.

o Que el trabajo no ha sido publicado previamente, ni se encuentra en proceso de
revision en ninguna otra revista.

o Que se han obtenido las adecuadas autorizaciones para la reproduccion de ma-
terial ya publicado (si s el caso) y que se entregardn a la editorial toda vez que el
trabajo haya sido aceptado para publicacion.

o Indicacion y justificacion, si procede, de la necesidad de un proceso rdpido de
publicacion por la especial actualidad de la investigacion o la rapida obsolescencia
de los datos.

Ademés, debe dejar constancia del cumplimiento de las normas de la revista, y si hu-
biera trabajos que pudieran ser considerados publicacion redundante se deberd explicar
en este apartado, asf como cualquier otra eventualidad que pueda ser de interés para
el/la editor/a jefe de Farmacia Hospitalaria.

Declaracion de autoria: En este apartado se incluird un parrafo donde se especifique
claramente cudl ha sido la contribucion de cada uno/una de los autores/as, tanto en el
trabajo como en la elaboracién del articulo. Los requisitos de uniformidad para la pre-
sentacion de manuscritos a revistas cientificas establecen que las autorias deben basarse
en la contribucion sustancial, que debe darse simultaneamente a:

o La concepcion y el disefio del trabajo, 0 a la recogida de datos, o al andlisis y la

interpretacion de los datos.

o La escritura del articulo o su revision critica con importantes contribuciones inte-
lectuales.

o L3 aprobacion de la version final para su publicacion.

Deben cumplirse todas estas condiciones, ya que la participacion exclusiva en la
busqueda y la obtencion de fondos, en la recogida de datos o en el andlisis estadistico,
por ejemplo, no justifica la autorfa, ni tampoco la supervision general del trabajo. Elfla
autor/a responsable debe asequrar que todas las personas incluidas cumplen realmente
los criterios de autorfa, y que no se excluye a nadie que también los cumpla.

Financiacion: Reconocimiento de las ayudas econdmicas y materiales que haya po-
dido tener el estudio, e indicar el organismo, la agencia, la institucion o la empresa, y
el nimero de proyecto, convenio o contrato. En caso de no contar con financiacion
externa se hara constar «Sin financiacion».

Agradecimientos: Seccion donde deben aparecer, si procede, las personas que no
retinen todos los requisitos de autoria, pero que han facilitado la realizacion del estudio
0 del articulo. También es un lugar aceptable para citar personas o instituciones que
han apoyado el estudio con trabajo o con fondos. Todas las personas mencionadas en
la seccion de agradecimientos deben conocer y aprobar su inclusion en dicha seccion.

Conflicto de interés: Todos los articulos que se envien a Farmacia Hospitalaria deben
contener una declaracion de los posibles conflictos de intereses de cada una de las
personas firmantes. Los conflictos de intereses pueden ser laborales, de investigacion,
econdmicos o morales. Los/las autores/as, al enviar el manuscrito, deben indicar por es-
crito si existe alguno de estos conflictos. Elfla editor/ jefe podrd requerir a los/las autores/
as que esta declaracion de conflictos se amplie o detalle al maximo cuando lo considere
oportuno. De la misma manera, si no hay ningtn conflicto de intereses deberan hacerlo
constar explicitamente «Sin conflicto de interés». La inclusion de esta informacion es
requisito indispensable en todos los tipos de articulos anteriormente descritos para ser
considerados por parte del comité editorial.

Segundo documento (cuerpo del articulo)

Resumen: En consonancia a las normas de Farmacia Hospitalaria, algunos trabajos
deben contener un resumen (ver apartado sobre tipos y extension de los articulos).
Cuando se requiera un resumen estructurado, sus apartados seran: objetivo, método,
resultados, conclusiones. El resumen se debe caracterizar por: 1) poder actuar como
sustituto del texto si no se dispusiera de €l; 2) estar desarrollado en términos concre-
tos, mencionando los puntos esenciales del articulo; 3) no incluir citas bibliograficas,
materiales 0 datos no mencionados en el texto; 4) no deberan utilizarse abreviaturas.

Palabras clave: Debajo del resumen se incluirdn de tres a diez palabras clave que
identificaran el contenido del trabajo para su inclusion en fndices y bases de datos. Salvo



imposibilidad, deberan coincidir con los términos del Mediical Subject Headings (MeSH)
propuestos por la U.S. National Library of Medicine, disponibles en: http://www.ncbi.
nim.nih.gov/mesh.

Abstract y keywords: Encabezando nueva pagina se incluira la traduccion al inglés
del resumen y las palabras clave, con idéntica estructuracion y orden.

Aportacion a la literatura cientifica: En los articulos originales se incluira un breve
texto en el que se explique lo qué aporta el estudio, con el fin de ofrecer a los/las lec-
tores/as una vision general del contenido mas relevante. En este texto no debe copiarse
literalmente el contenido del resumen. No contendra abreviaturas.

Es recomendable incluir la siguiente informacién:

o Describir en un pérrafo de 200 caracteres como méximo qué aporta el estudio

realizado al conocimiento ya existente.

o Afadir un sequndo parrafo (también de 200 caracteres como maximo) en el que
se planteen las implicaciones de los resultados obtenidos, para la practica, la inves-
tigacion, las politicas o la farmacia hospitalaria en general.

Introduccion: Serd lo més breve posible, tratando de justificar la necesidad del tra-
bajo que se presenta. Conviene centrar el problema con datos actuales. Debera citarse
solamente la bibliografia indispensable, segun criterios de actualidad y relevancia en
relacion con los fines del estudio. No se incluiran datos o conclusiones del trabajo que
se publica. EI Ultimo parrafo de la introduccion describird el objetivo (o los objetivos)
del trabajo.

Meétodos: Se indicard el ambito donde se ha realizado la investigacion, el periodo
0 duracion, las caracteristicas de la serie estudiada, el criterio de seleccion empleado y
las técnicas utilizadas, describiendo con precision como se llevd a cabo el estudio, tipo
de disefio utilizado, criterios de inclusion y exclusion, pautas de tratamiento, andlisis
estadistico, etc., y proporcionando los detalles suficientes para que la experiencia pueda
repetirse sobre la base de la informacion aportada. Deberan identificarse los medica-
mentos o sustancias quimicas que se han utilizado, la(s) dosis y via(s) de administracion.

En el caso de as revisiones es muy recomendable describir la busqueda bibliogréfica
realizada, los criterios de inclusion y exclusién de los trabajos, el método de evaluacion
de la calidad de las evidencias encontradas y las técnicas de valoracion del resultado
que se considera.

Es importante sequir las quias y recomendaciones que proponen las normas de Far-
macia Hospitalaria.

Resultados: Describen los hallazgos obtenidos con los materiales y métodos referi-
dos, detallandose tanto los hallazgos positivos como los negativos. Los datos pueden
mencionarse en el texto 0 en forma de tablas o figuras. No deben repetirse en el texto
los datos de las tablas o figuras. Se resaltaran o resumiran sélo las observaciones impor-
tantes, en linea con el objetivo del estudio.

Discusion: Debe interpretar los resultados, resaltando los aspectos nuevos e impor-

tantes del estudio y las conclusiones que de ellos se derivan. Debe relacionar las obser-
vaciones que se describen con otros estudios pertinentes. Los autores pueden exponer
sus propias opiniones sobre el tema. Se debe discutir: el significado y la aplicacion
practica de los resultados; las consideraciones sobre una posible inconsistencia de la
metodologia y las razones por las cuales pueden ser validos los resultados; la relacion
con publicaciones similares y comparacion en las dreas de acuerdo y desacuerdo, y las
indicaciones y directrices para futuras investigaciones.
Por otra parte, debe evitarse que la discusion se convierta en una revision del tema y
que se repitan los conceptos que hayan aparecido en la introduccién. Tampoco deben
repetirse los resultados del trabajo. Se evitaran las afirmaciones gratuitas y las afirma-
ciones no apoyadas en los datos.

Tablas: Se presentaran en hojas aparte que incluiran:

o Numeracion de la tabla con nimeros arabigos, que se citara en el texto en orden

correlativo.

o Titulo de la tabla en la parte superior y abreviaturas o siglas en la parte inferior.

o Una sola tabla por hoja.

o Cada columna debe llevar un encabezamiento. El contenido deberd ser autoex-
plicativo y los datos que se incluyan no deben repetirse ni en el texto ni en otras
tablas o figuras. La revista admitira tablas que ocupen hasta un maximo de una
pagina de Farmacia Hospitalaria. Por tanto, en el caso de tablas muy extensas,
se dividiran en varias partes, indicando en cada una de ellas que se trata de una
continuacion.

o Cuando se haya efectuado un estudio estadistico, se indicara a pie de tabla la
técnica empleada y el nivel de significacion, si no se hubiera incluido en el texto
de la tabla.

Pies de figuras: Apartado, tras las tablas, donde incluir las leyendas de las figuras,

indicando el ntimero que les corresponde en caracteres ardbigos.

Bibliografia: La bibliografia se presentara segun el orden de aparicion en el texto,
tablas o figuras, con la correspondiente numeracion correlativa en caracteres arabigos.
En los casos en que la cita se cologue junto a un signo de puntuacion, la cita precedera
al signo. En el texto, los numeros iran en formato superindice. La bibliograffa se remitira
como texto estandar, nunca como notas al pie o notas finales. No se aceptaran los codi-
gos especificos de los programas de gestion bibliografica. Aunque en las bases de datos
no aparezcan tildes, las citas de revistas en castellano sf las llevaran.

Se citaran s6lo aquellos trabajos que tengan relacion con alguna seccion del manus-
crito, siendo responsabilidad de los autores la adecuada revision bibliografica del cono-
cimiento previo en el tema de su investigacion. Los revisores consideraran especialmente
que toda la bibliograffa relevante ha sido valorada.

Las comunicaciones personales y los datos no publicados no se citardn, sino que
se hara referencia a ellos en el texto. Los originales aceptados, pero aln no publica-
dos, pueden incluirse en las citas bibliogréaficas, especificando el nombre de la revista,
sequido por «aceptado para su publicacion y la fecha de aceptaciony. En caso de ar-
ticulos publicados previamente en formato electronica debe indicarse la fecha de esa
publicacion.

El formato y estilo de citacion debe sequir rigurosamente los «requisitos de uniformi-
dad para manuscritos enviados a revistas biomédicas», disponible en: http:/Awww.nim.
nih.gov/bsd/uniform_requirements.html.

Las abreviaturas de las revistas se ajustaran a las de la US National Library of Medici-
ne, pagina Web de consulta: http:/www.ncbi.nim.nih.gov/nImcatalog/journals, cuando
se trate de una revista no incluida en esta base de datos se pondrd el nombre completo
de la revista, sin abreviar.

Pueden consultar algunos ejemplos segun el tipo de documento que vaya a ser cita-
do al final de este documento.

Figuras

Incluiran todo tipo de material no tabular (morfologfa, algoritmos, histogramas, gra-
ficas, etc.) y se citaran en el texto en orden correlativo. Se remitiran con resolucion
suficiente y alta calidad, con una flecha indicando la parte superior si no contienen
texto. Las leyendas o pies de figuras se escribiran en hoja aparte dentro del archivo
del articulo, tras las tablas, indicando el nimero que les corresponde en caracteres
arabigos. En el caso de fotografias de pacientes, estaran realizadas de forma que éstos
no sean identificables.

Ejemplos segun el tipo de documento que vaya a ser citado:
1. Articulo original o revision:

Autor/es. Titulo. Abreviatura internacional de la revista. Afio;volumen(nimero):pagi-

na inicial-pagina final (sin repetir las decenas, centenas, etc.)

o Renterol, Iniesta C, Urbieta E, Madrigal M, Pérez MD. Causas y factores asocia-
dos a los errores de conciliacion en servicios médicos y quirrgicos. Farm Hosp.
2014;38(5):398-404.

o Sirvent M, Calvo MV, Pérez-Pons JC, Rodriguez-Penin |, Marti-Bonmati E, Vz-
quez A, et al; Grupo de Nutricién Clinica de la SEFH. Buenas précticas para
el uso sequro de las bolsas tricamerales de nutricion parenteral. Farm Hosp.
2014;38(5):389-97.

2. Articulo original o revision en suplemento:

* Monje Agudo P, Borrego lzquierdo Y, Robustillo Cortés MA, Jiménez Galan R, Cal-
vo Cidoncha E, Morillo Verdugo R. Encuesta de valoracion de la satisfaccion de
los pacientes con la atencion farmacéutica recibida en las consultas de farmacia
hospitalaria: Proyecto EVASAF. Farm Hosp. 2013;37(Supl 1):S1-7.

3. Articulos pendientes de publicacion:

» QOlivera-Fernandez R, Fernandez-Ribeiro F, Pifieiro-Corrales G, Crespo-Diz C. Ad-
herencia a tratamientos antineoplasicos orales. Farm Hosp. (pendiente de publica-
cion, aceptado octubre 2014).

4. Libros y monografias:

Autor/es. Titulo. Edicion. Lugar de publicacion: editorial; afio.

o Waugh E. Retorno a Brideshead. 5% ed. Barcelona: Tusquest editores; 2005.

» Girona Brumos L, coordinadora. Introduccion a las interacciones farmacolégicas.
1% ed. Madrid: Sociedad Espanola de Farmacia Hospitalaria; 2013.

5. Capitulo de libro:

Autor/es. Titulo del capitulo. En: Director/es o Coordinador/es del libro. Titulo del

libro. Edicién. Lugar de publicacion: editorial; afio.

o Aldaz Pastor A, Porta Oltra B. Interacciones farmacoldgicas de la terapia onco-
6gica. En: Girona Brumos L, coordinadora. Introduccion a las interacciones far-
macolégicas. 1 ed. Madrid: Sociedad Espafiola de Farmacia Hospitalaria; 2013.
p. 132-83.



6. Informe cientifico o técnico:

Autor/es. Titulo del informe. Lugar de publicacién: organismo, agencia editora o
patrocinadora; afo.

o Codex Alimentarius Commission, joint FAO/WHO food standards programme,
twenty-seventh session. Report of the tenth session of the codex committee on
meat hygiene. Geneva, Switzerland: Food and Agriculture Organization (FAO) and
World Health Organization (WHO); 2004. ALINORM 04/27/16.

7. Tesis doctoral:

Autor. Titulo. Edicion. Lugar de publicacion: editorial; afio.

o Provenza Bernal N. Caracterizacion y estudio de estabilidad de férmulas magistra-
les liquidas de administracion oral. Barcelona: Departamento de Farmacia i Tecno-
logia Farmacéutica, Universidad de Barcelona; 2014.

8. Documentos legales:

Titulo del documento legal. Nombre de la publicacion, nimero, (fecha de publicacion).

¢ Real Decreto 175/2001, de 23 de febrero, por el que se aprueban las normas de
correcta elaboracion y control de calidad de formulas magistrales y preparados
oficinales. Boletn Oficial del Estado, n° 65, (16 de marzo de 2001).

9. Material electronico:

Articulo original o revision de revista digital:

Autor/es. Titulo. Abreviatura internacional de la revista [revista en Internet]. Ao
[fecha de consulta];volumen(ntimero):péagina inicial-pagina final (sin repetir las decenas,
centenas, etc.)*. Disponible en: URL (no poner punto final para evitar errores al copiar
la URL)

*En caso de no tener paginado se indica el nimero aproximado de pantallas

o Rentero L, Iniesta C, Urbieta E, Madrigal M, Pérez MD. Causas y factores asociados
a los errores de conciliacion en servicios médicos y quirdrgicos. Farm Hosp [revista
en Internet]. 2014 [citado 5/11/2014];38(5):398-404. Disponible en: http://www.
sefh.es/th/141_pdf002vol38n5.pdf

o Rentero L, Iniesta C, Urbieta E, Madrigal M, Pérez MD. Causas y factores asociados
a los errores de conciliacién en servicios médicos y quirdrgicos. Farm Hosp [revista
en Internet]. 2014 [citado 5/11/2014];38(5):[aprox 10 pantallas]. Disponible en:
http:/www.sefh.es/fh/141_pdf002vol38n5.pdf

Monografia en Internet:

Autor/es. Titulo [monograffa en Internet]. Edicion. Lugar de publicacion: editorial;
afio [fecha de consulta]. Disponible en: URL (no poner punto final para evitar errores
al copiar la URL)

o Delgado O, Gentia M, Ibarra O, Morillo R, coordinadores. Modelo de Seleccion y
Atencion Farmacéutica de Pacientes Cronicos de la Sociedad Espafiola de Farma-
cia Hospitalaria [Monografia en Internet]. Madrid: Sociedad Espafiola de Farmacia
Hospitalaria; 2013 [citado 6/11/2014]. Disponible en: http://www.sefh.es/bibliote-
cavirtual/Cronicos/AF_INFORME_PACIENTE_GESTION_SANITARIA.pdf

Pdgina Web:

Autor/es. Titulo de la pagina [pagina Web]. Lugar de publicacion: Editor; Fecha de
creacion [Fecha de actualizacion; Fecha de consulta]. Disponible en: URL (no poner
punto final para evitar errores al copiar la URL)

o Health & Human Services. NIH US National Library of Medicine [pagina Web].
Bethesda, MD: US National Institutes of Health; 10/10/1993 [20/10/2014;
07/11/2014]. Disponible en: http:/Awww.nlm.nih.gov/

Base de datos en Internet:

Institucion/autor. Titulo [Base de datos en Internet]. Lugar de publicacion: Editor,
Fecha de creacion [Fecha de actualizacion; Fecha de consulta]. Disponible en: URL (no
poner punto final para evitar errores al copiar la URL)

o US National Library of Medicine. Medical Subject Headings (MeSH) [Base de

datos en Internet]. Bethesda, MD: US National Institutes of Health; 01/09/1999
(08/09/2014; 07/11/2014]. Disponible en: http:/Awww.nlm.nih.gov/mesh/
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EDITORIAL

MAPEX: mirar profundo, mirar lejos

Ramoén Morillo Verdugo!, Javier Sdez de la Fuente? y Miguel Angel Calleja Hernandez3

'Especialista en Farmacia Hospitalaria. Facultativo Especialista de Area. Unidad de Gestion Clinica de Farmacia. Hospital
Universitario de Valme. Sevilla. ?Especialista en Farmacia Hospitalaria. Facultativo Especialista de Area. Servicio de Farmacia.
Hospital Infanta Leonor, Madrid. 3Especialista en Farmacia Hospitalaria. Director UGC Farmacia Hospitalaria Interniveles e
Intercentros de Granada, Granada. En representacion del grupo de trabajo del Proyecto “Mapa Estratégico para la Atencion

Farmacéutica la paciente Externo SEFH. MAPEX”. Espafia.

Contacto directo con el paciente, integracion en el
equipo multidisciplinar y control de la eficiencia de los
tratamientos'. Mas de 15 afos después de la publicacién
de las primeras recomendaciones para realizar un mo-
delo de Atencién Farmacéutica al paciente VIH+, cuyo
marco se ha extendido y asimilado por parte del resto
de patologias atendidas en el &mbito de las consultas
externas (CE) de los servicios de Farmacia Hospitalaria,
aquellos retos siguen estando plenamente vigentes.

Sin embargo, como no podia ser de otra manera, el
contexto ha cambiado radicalmente en todos los senti-
dos, tenemos un marco farmacoldégico mas complejo,
un nuevo marco asistencial e, incluso, un nuevo marco
social. Hoy dia el numero de pacientes que atendemos
en CE se ha quintuplicado en muchos hospitales. Des-
graciadamente, los recursos tanto humanos como es-
tructurales y tecnologicos no han crecido en paralelo.
Tampoco el ambito legal nos ha ayudado a consolidar y
blindar nuestras actividades, salvo excepciones?.

A titulo individual, muchos farmacéuticos han desa-
rrollado un “modelo” de Atencion Farmacéutica (AF)
centrado en el medicamento y en el seguimiento farma-
coterapéutico con una concepcién episddica, que pioriza
la primera visita y los cambios de tratamiento?®.Las causas
que lo explican son muchas, pero podriamos destacar
fundamentalmente las siguientes: baja persistencia de
los farmacos prescritos, problemas de adherencia por
las formas farmacéuticas disponibles en un inicio, que
obligaban a pautas posoldgicas complejas y consecuente
aparicion de resistencias (en determinadas patologias),
importante y frecuente aparicién de efectos adversos asi
como la nula formacién e informacién sobre los trata-

* Autor para correspondencia.

mientos y/o las patologias por parte de los pacientes. Por
otra parte, la mayoria de las presentaciones comercial-
mente disponibles, frecuentemente envases de un mes y
el elevado coste de los mismos (que “invita” a dispensar
cantidades minimas para el control del gasto), han contri-
buido a generar, lo que podriamos denominar un modelo
CMO (costes-medicamento-organizacion) en CE.

En esta linea, el ldgico dinamismo y avance de nuestra
profesion ha hecho que algunos entornos asistenciales
se hayan adaptado segun sus posibilidades, lo cual sien-
do positivo, ha generado una critica variabilidad asisten-
cial que como minimo, ha de considerarse una debilidad
en nuestro modelo profesional y no garantiza nuestra
contribucion a obtener los mejores resultados de salud
en nuestros pacientes*>.

Por tanto, es momento de confirmar que ese modelo
ha “tocado techo” y es necesario transformarlo, desde
dentro, volviendo a dar un nuevo enfoque, con respues-
tas profesionales homogéneas, con pilares mas solidos,
rafices mas profundas y enfrentdndonos a los nuevos re-
tos que se nos presentan en la actualidad®®.

Es evidente la necesidad de nuestra participacion: tra-
tamientos complejos en patologias delicadas que requie-
ren de pacientes activos y formados para su autocuidado
fuera del entorno protegido y controlado del hospital,
pérdidas de efectividad por mala adherencia o persis-
tencia; iatrogenia debida a interacciones evitables en
regimenes de polifarmacia revisables o elevado impacto
econémico de estos medicamentos que obligan a una
cuidadosa gestion y a optimizar los resultado al maximo.

Si bien la necesidad de cambio es clara y evidente, la
estrategia a seguir para afrontar el reto y poder dar las
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respuestas oportunas, es aun un campo en el que pro-
fundizar. Parece claro que el dmbito de actuacion requie-
re un radio de accion que incluye el nivel micro (entornos
locales), meso (organismos politicos o decisiones a nivel
legal) y macro (identificando y actuando las tendencias
en salud que van a influir en los proximos afnos en nues-
tra actividad). Por otra parte, los instrumentos, procesos
y resultados que vamos buscando en este nuevo mo-
delo de actividad, situan, ineludiblemente, al paciente
como centro de nuestra actividad. La orientacion a las
necesidades, tanto individuales como poblacionales, la
eficiencia, la calidad técnica, la implicacién y correspon-
sabilizacion, la accesibilidad y la integracion profesional,
deben ser elementos clave de este nuevo modelo que,
siguiendo las siglas del anterior también vamos a llamar
CMO, pero cuyas siglas cambian radicalmente su signifi-
cado (capacidad-motivacion-oportunidad).

El modelo de trabajo que hasta ahora hemos segui-
do se apoyaba de forma excesiva en el medicamento,
obviando la singularidad de cada paciente. Esta concep-
cion, implicitamente, centraba adicionalmente nuestro
enfoque en la busqueda de la intervencion individual. En
el momento actual no podemos obviar que los pacientes
son y tienen necesidades diferentes (ello constituye el
primer pilar del nuevo modelo®, independientemente de
que su medicacion prescrita sea la misma y que, ade-
mas, los factores que afectan a sus necesidades no solo
estan relacionados con la farmacoterapia prescrita, sino
gue son otros factores (educacionales, del estado cogni-
tivo-funcional, demogréficas, de utilizacion de recursos
sanitarios, etc) los que deben ser tenidos en cuenta a
la hora de centrarnos en aportar mas valor a aquellos
pacientes que mas necesidades tienen. Surge, por tanto,
la necesidad de estratificar o segmentar a nuestra pobla-
Cion para ser capaces de organizar y priorizar recursos.
De esta manera, pasamos de un modelo centrado en el
medicamento a un modelo centrado en el paciente.

El refuerzo de la “motivacién farmacoterapeutica”
en nuestros pacientes, entendida como la capacidad de
alinear objetivos a corto plazo con objetivos a largo pla-
zo, es otro de los pilares del nuevo modelo. Sin duda,
en la pérdida de esta motivacion, que puede condicio-
nar los resultados en salud, aparecen dos elementos, la
adherencia y la identificacion, prevenciéon y manejo de
los efectos adversos, sobre los que acumulamos amplia
experiencia y que no debemos olvidar ni delegar. Adicio-
nalmente, la identificacion y mejora de la satisfaccion y
calidad de vida de los pacientes que atendemos son dos
aspectos clave sobre los que seguir trabajando, profun-
damente, a partir de ahora. Para conseguir ser compe-
tentes en estas funciones es imprescindible disponer del
mejor conocimiento posible, y de las mejores habilidades
para aplicarlo. Esto configura el sequndo pilar del nuevo
modelo.

Cuando el nuevo milenio asomaba e intentdbamos
afrontar la llegada de internet y la telefonia moévil pocos

eran los que podian imaginar la revolucién que teniamos
a las puertas. Las nuevas tecnologias y su universaliza-
cion han generado una transformacién social que, 16gi-
camente, tiene efecto en el &mbito de la salud Por una
parte, internet ha conseguido un acceso a la informa-
cion mas directo y rapido para la poblacién, incluida la
informacién sanitaria, a pesar de que como ya es cono-
cido, esto tiene también sus riesgos (“infoxicacion”, in-
formacion de baja calidad u obsoleta etc) Pero, por otra
parte, nos ha hecho enfrentarnos a un nuevo paciente,
mucho mas informado y mas demandante, generando,
por tanto, un enfoque menos paternalista y mas partici-
pativo de nuestra profesion.

Otra de las caracteristicas que relne estas nuevas
tecnologias es la inmediatez, surgiendo asf el concepto
“oportunidad”, entendido como estar cerca del pacien-
te cuando este lo necesite y para eso, sin duda, tanto las
tecnologias de la informacién y la comunicacion (TIC's)
como las tecnologias del aprendizaje y el conocimiento
(TAC’s) son fundamentales. En este apartado esta todo
por hacer, desde colaborar en la implantacion de su uso
rutinario en CE, la integracion en los sistemas de infor-
macioén y aplicaciones de los sistemas de salud, definir
los criterios que deben reunir para ser usadas en nuestro
entorno hasta desarrollar y difundir los programas de
educacion sanitaria que mejoren la eficiencia de nues-
tras actuaciones. Tenemos que olvidar pues, la idea de
gue la Atencién Farmacéutica se realiza con el pacien-
te fisicamente presente y en el centro hospitalario, para
pensar que podemos llevar a cabo nuestra actividad no
en el hospital sino desde el hospital y no de forma “epi-
sodica” sino “continuista”, no solo conforme a nuestras
necesidades, sino sobre todo a las del paciente. La posi-
bilidad de tomar decisiones en “tiempo real” nos permi-
tira, sin duda, ser mucho mas eficientes de lo imaginado
hasta ahora.

Si tenemos claro que uno de los pilares del nuevo
modelo es el enfoque centrado en el paciente, con una
mirada siempre multidisciplinar, para lo que precisamos
como segundo pilar, alcanzar niveles excelentes en cuan-
to a conocimientos. El tercero de los pilares va a ser, sin
lugar a dudas, la evaluacion de resultados en salud. En
este sentido, si ya empezamos a estar familiarizados con
términos como 2.0y apps, demos la bienvenida al 3.0, al
Real World Data y al Big Data, porque van a formar parte
de nuestro dia a dfa en los afios venideros.

Alcanzar las mas altas cotas de excelencia profesional
a la que podemos aspirar requiere una mirada profunda
sobre qué estamos haciendo y, sobre todo, qué cami-
no queremos recorrer y a dénde queremos llegar. A ese
reto, en nuestra sociedad, le hemos puesto un nombre,
proyecto MAPEX “Mapa estratégico para la Atencién
Farmacéutica al paciente Externo”, que hemos empe-
zado en 2015 pero que tiene un recorrido amplisimo.
Este proyecto encierra una nueva filosofia profesional y
estamos seguros de que, con la aportacién de todos,
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como una de las claves para el éxito, esta iniciativa nos
va a ayudar a resolver la situacién actual, transformar
nuestro enfoque asistencial y abrirnos las puertas de un
nuevo futuro lleno de oportunidades.
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Abstract

Objective: to analyze the impact of Pharmacy Intervention (Pl),
within the healthcare team who manages elderly multi-pa-
thological patients, regarding the evolution of Drug Related
Problems (DRPs) and Negative Outcomes Associated with Me-
dication (NOMs). To estimate the prevalence of DRPs, NOMs,
and Potentially Inappropriate Prescriptions (PIPs), and the drugs
involved, considering the characteristics of their healthcare lo-
cation.

Method: multicenter, prospective study, on >65-year-old
patients with multiple pathologies, either institutionalized
or hospitalized. The Pharmacist reviewed the chronic
medication of the patient in order to detect DRPs and
NOMs, and issued recommendations to the physician
responsible for the patient, and this intervention was
subsequently evaluated. DRPs and NOMs were classi-
fied according to the Third Consensus of Granada. The
STOPP/START Criteria were used for PIP detection. The
primary variables were: number of Pls conducted and
accepted by the physician.

Outcomes: 338 patients were included, and 326 (96.4%)
presented some DRP. 1089 DRPs were detected, with 983 PIs
suggested for their solution, and 651 (69.9%) of these were
accepted. Pls solved 58.9% of DRPs, and an association was
found between Pl and the solution for the DRP (p<0.001). Pls
were more accepted in institutionalized than in hospitalized
patients (p=0.002), by physicians with a higher specialization
(p<0.001) and when they involved quantitative safety NOMs
(p=0.042). The STOPP/START Criteria detected 65% of PIPs,
and more PIPs not associated with these criteria were found in
institutionalized than in hospitalized patients (p<0.001).
Conclusions: pharmacy Intervention within the multidiscipli-
nary team can solve in a significant way both DRPs and NOMs
in elderly multi-pathological patients, and thus help to improve
the quality of their pharmacological therapy. This is the first

* Autor para correspondencia.

Impacto de la Intervencién Farmacéutica en el
tratamiento del paciente mayor pluripatolégico

Resumen:

Objetivo: analizar el impacto de la Intervencién Farmacéuti-
ca (IF), dentro del equipo asistencial que atiende al paciente
mayor pluripatolégico, en la evoluciéon de los Problemas Rela-
cionados con la Medicacién (PRM) y los Resultados Negativos
asociados con la Medicacién (RNM). Estimar la prevalencia de
PRM, RMN vy Prescripciones Potencialmente Inadecuadas (PPI),
y farmacos implicados, considerando las caracteristicas de su
ubicacion asistencial.

Meétodo: estudio multicéntrico, prospectivo, de intervencion,
en pacientes mayores de 65 anos pluripatoldgicos, institucio-
nalizados u hospitalizados. El farmacéutico revisé la medica-
cion cronica del paciente para detectar PRM y RNM y emitio
recomendaciones al médico responsable del paciente, valoran-
do posteriormente el efecto de dicha intervencion. Los PRM y
los RNM se clasificaron seguin el Tercer Consenso de Granada.
Para la deteccion de PPI se utilizaron los Criterios STOPP/START.
Las variables principales fueron: nimero IF realizadas y acepta-
das por el médico.

Resultados: se incluyeron 338 pacientes, presentando 326
(96,4%) algln PRM. Se detectaron 1.089 PRM, proponiéndo-
se para su resolucion 933 IF y aceptandose 651(69,9%). Las
IF resolvieron 58,9% de los PRM, encontrandose asociacion
entre la IF y la resoluciéon del PRM (p<0.001). Las IF fueron
mas aceptadas en pacientes institucionalizados que en hospi-
talizados (p=0,002), por médicos con mayor especializacion
(p<0,001) y cuando implicaban RNM de seguridad cuantitati-
va (p=0,042). Los criterios STOPP/START detectaron el 65% de
las PPI, encontrandose mas PPI no relacionadas con estos cri-
terios en institucionalizados que en hospitalizados (p<0,001).
Conclusiones: la IF en el equipo interdisciplinar logra resolver
de forma significativa los PRM y RNM en el paciente mayor
pluripatolégico, contribuyendo a mejorar la calidad de su far-
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multicenter clinical trial with these characteristics that has been
conducted in Spain.
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Introduction

The inappropriate prescription of medications in el-
derly patients with chronic conditions is a very prevalent
situation, which is associated with a higher risk of adver-
se events, morbi-mortality, and an increase in healthcare
use’.

The situation gets even worse when the chronic pa-
tient is also multi-pathological, defined as the co-exis-
tence of two or more chronic diseases lasting one year
or more, and requiring continuous medical care and/or
restricting their daily activities, and presenting a higher
tendency towards disability and death, with the subse-
quent higher use of resources?.

Drug Related Problems (DRPs) are the cause for 6 to
30% of admissions to hospital in elderly patients?, but
are also generated during hospitalization (from 2 to
50%), primarily due to the prescription of unnecessary
or contraindicated drugs, overdosing, or excessive dura-
tion of treatments*>.

Therefore, treatment for these chronic patients should
be periodically reviewed in depth, in order to adapt it to
their prognosis, the evolution of their clinical situation,
and their functional, cognitive, social and spiritual situa-
tion, with the objective to improve their quality of life, to
reduce poly-pharmacy, to optimize treatment outcomes
in patients, and, thus to achieve a rational use of medi-
cations®”’.

A prescription is considered potentially inappropriate
(PIP) when the risk of suffering adverse effects is superior
to its clinical benefit, particularly when there is evidence
of therapeutic alternative options that are safer and/or
more effective. PIPs also include the use of drugs with
higher frequency or duration than indicated, the use of
drugs with a high risk of interactions, and use of du-
plicate drugs or drugs within the same class, as well as
the lack of use of beneficial drugs, which are clinically
indicated, but often not prescribed to elderly patients for
different reasons®®.

PIP adequacy can be assessed through explicit and
implicit methods. Among the explicit methods, we can
highlight Beers' Criteria, and the STOPP-START Criteria.
The MAI index is one of the main implicit methods, and
ACOQVE is a mix of explicit-implicit methods. The STO-
PP-START Criteria'® originated in Ireland on 2008, and
have been endorsed by the European Union Geriatric

macoterapia. Es el primer estudio multicéntrico de estas carac-
teristicas realizado en Espafa.
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Medicine Society. The STOPP Criteria present a higher
association between PIPs detected and the development
of ARDs (Adverse Reactions to Drugs)'". In this sense,
Gallagher et al found that the STOPP criteria identified a
significantly higher proportion of patients who required
hospitalization as a result of a DRP associated with a PIP
(11.5%) vs. Beers' Criteria (6%)'2.

The objective of Pharmaceutical Care for the elder-
ly patient is not always to achieve “a cure”, but it also
includes aspects as important as preventing dependen-
cy or encouraging self-sufficiency, thus improving their
quality of life'>. Different studies have confirmed that the
incorporation of the Pharmacist to the healthcare team
responsible for managing elderly patients will translate
into a reduction in Negative Outcomes Associated with
Medication (NOMs)'3'4. Moreover, the highest benefits
were achieved when the pharmacist worked in the set-
ting of a multidisciplinary team, either at hospital outpa-
tient level or in socio-sanitary centres'. Pharmaceutical
Care can also be very beneficial for multi-pathological
patients, because they present a higher risk of suffering
an inadequate pharmacological treatment due to con-
tinuous healthcare transitions and the large number of
drugs they must take’®.

Therefore, the objective of this study has been to
analyze the impact of Pharmacist Intervention within the
healthcare team managing elderly patients with multiple
pathologies who are hospitalized and/or institutionali-
zed, in terms of DRP and NOM evolution.

The secondary objectives have been: to estimate the
prevalence of DRPs, NOMs and PIPs in multi-pathological
patients, to determine the drugs more frequently invol-
ved in overall DRPs, NOMs and PIPs, and in terms of the
characteristics of the healthcare setting (hospital or so-
cial healthcare centre), and to compare the level of DRPs,
NOMs and PIPs in multi-pathological patients, in terms
of the characteristics of their healthcare setting.

Methodology

A multicenter, prospective, intervention clinical trial,
with patients >65-year-old with multiple pathologies,
institutionalized or hospitalized in the centres involved
in the study. Patients were considered multi-pathological
when they presented chronic conditions as defined in
two or more clinical categories within the classification
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adopted in the second edition of the Integrated Health-
care Process (PAl) for multi-pathological patient care'”.

The study was conducted under the direction of a
Work Team at a national level, and involved Hospital
Pharmacy Units with pharmacy specialists who managed
elderly multi-pathological patients hospitalized in hospi-
tals for acute or chronic patients, or institutionalized in
social care centres (SCCs).

The exclusion criteria were: patients >65-year-old
with no information about their chronic pharmacologi-
cal treatment before admission to the hospital or centre,
re-admissions during the period of the study, patients
for whom the Pharmacist had been involved previously
in any aspect of their pharmacological therapy, and pa-
tients on palliative care.

The sample size was estimated assuming a reduction
in the DRP rate from 35% to 20%, an 80% power, and
a 5% significance level. Therefore, the total number of
patients needed was 308; but assuming a 10% rate of
losses, the sample size was increased to 336 patients.
Previously to this study, a pilot study was conducted in
order to validate the proposed methodology and its fea-
sibility in each centre.

At hospital, the selection of subjects was conducted
through consecutive sampling based on the list of daily
admissions. In SCCs, patients were incorporated conse-
cutively according to their admission.

Within the first 24-48 hours after admission, the
Pharmacist obtained from each patient the list of chronic
medication and other required variables; to this aim, he/
she reviewed all documents available according to each
centre (clinical record, admission report, primary care or
residence report, medication list or bag supplied by the
patient, etc.). Whenever necessary, the patient and/or
their carer were interviewed.

After this, the chronic treatment for each patient
was thoroughly evaluated, with the objective of de-
tecting DRPs and NOMs, and conducting any relevant
Pharmacist Intervention (Pl). This Pl involved issuing a
recommendation to the medical team responsible for
the patient, based on the best clinical judgment by the
Pharmacist, assisted by the recommendations provi-
ded by the CheckTheMeds® program, with information
about any DRP and NOM detected, and the actions to
be conducted in order to solve them. Subsequently (at
discharge in the case of hospitals, and when treatment
had been reviewed by the medical team in the case of
institutionalized patients), the Pharmacist assessed the
effect of said PIs on the number of DRPs solved, as well
as the level of acceptance by the physician.

DRPs and NOMs were classified according to the Third
Consensus of Granada'®, identifying problems in terms
of safety, necessity, and effectiveness associated with
said prescriptions. All PIPs detected were classified wi-
thin a DRP type. The STOPP/START Criteria were used as
a tool for PIP detection.

The primary variables were: the number of Pls con-
ducted, and the number of Pls accepted by the medical
team.

The secondary (independent) variables collected
were: demographical (age, gender), type of centre, spe-
cialty of the physician responsible for the patient, clinical
variables, Charlson Index'® within the first 24-48 hours,
multi-pathological classification'”, number of molecules
(chronic patient treatment) and description of the mole-
cule, number of Pls, and number and types of DRPs and
NOMs.

The following DRPs were considered:

— Interaction.

— Contraindication.

— Non-adequate dose.

— Non-adequate dosing regimen.

— Non-adequate duration.

— Non-indicated medication.

— Insufficiently treated diagnosis/symptom.
— Duplication.

— No treatment compliance.

— Non-effective medication.

— Medication with low therapeutic utility.
— Other health problems affecting treatment.
— Prescription errors.

- Likelihood of adverse effects.

The NOMs considered were the following:
— Necessity (N):
o Effect of a non-indicated medication (N1).
e Necessary medication not prescribed (N2).
— Safety (S).
¢ Quantitative safety (QS).
¢ Non-quantitative safety (NQS).
— Effectiveness (E).
e Quantitative effectiveness (QE).
¢ Non-quantitative effectiveness (NQE).

All data were entered into an electronic data collec-
tion system designed for this study.

Statistical Analysis

A descriptive analysis was conducted of the demogra-
phic variables and data collected from the participants.
Qualitative variables were expressed through propor-
tion, and quantitative variables through mean or me-
dian value. Their fit to normal distribution was evaluated
through the Kolmogorov-Smirnov or Shapiro-Wilk Test,
according to their size.

A bivariate analysis was conducted between insti-
tutionalized patients and hospitalized patients. Either
Chi-Square Test or Fisher's Exact Test was used for qua-
litative variables, according to the frequencies observed.
The non-parametric Mann-Whitney U Test was used for
non-parametric variables, because no variables in the
institutionalized patient arm fitted a normal distribution.
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In order to evaluate the acceptance of the interven-
tions independently of any influence by potential factors
of confusion, a backward stepwise binary logistic regres-
sion was conducted, adjusted by plausibility. The crite-
rion for model entry and exit into the model was 0.05
and 0.10, respectively. Goodness of fit was assessed ac-
cording to the Hosmer-Lemeshow Test, and OR was ex-
pressed with its relevant 95% Confidence Interval. The
bilateral significance of statistical tests was evaluated for
a level below 5%. The entire analysis was conducted
with the IBM SPSS Statistics v19.0 statistical software.

Previously to conducting the study, and according to
the protocol submitted to the Hospital Committee for
Research and Clinical Trials (CRCT), patients were ade-
quately informed, both orally and in writing, and in-
formed consent was obtained in case they accepted to
participate.

Data treatment was conducted according to the Or-
ganic Law 15/1999, dated December, 13th, on Personal
Data Protection.

Outcomes

There were 26 centres participating in the study: 18
hospitals and 8 SCCs. Out of an initial selection of 386
patients, 338 patients were included in the study: 287
hospitalized patients and 51 institutionalized patients.
The list of participants in the study appears in Annex 1.

The basal characteristics of patients included in the
study are shown in table 1: 54.4% (n=184) were wo-
men, with a median age of 84.6 years'.

Regarding the defining categories of multiple patho-
logies, the overall number of patients and distribution
according to their setting is collected in table 2. The mul-
ti-pathology profile was different between hospitalized
and institutionalized patients, with neurological diseases
and chronic osteoarticular disease more frequent in the
latter.

90.6% of hospitalized patients were managed by
specialist physicians, with a more specific training in

Table 1. Characteristics of Patients

multi-pathological patients (Geriatrics, Internal Medici-
ne) vs. 13.7% of institutionalized patients (p<0.001)
(Table 3).

From 338 patients studied, 326 (96.4%) presented
some type of DRP, but no significant differences were
found between hospitalized and institutionalized pa-
tients (95.1 and 100%, respectively).

For the solution of those 1,089 DRPs detected, 933
Pls in total were proposed, and 651 (69.9%) of these
were accepted by the medical team. Out of these, 641
facilitated the solution of the DRP, while 2 were not able
to solve the DRP, or solved it but with consequences, and
there was an unknown outcome in the rest; and there-
fore, Pls achieved the solution in 58.9% of DRPs, and an
association was found between the Pl and the DRP so-
lution (p<0.001). More interventions were conducted in
SCCs than in hospitals (93.8% and 84.3% respectively;
p=0.005); and the acceptance of intervention was also
higher (77% and 68.4% p=0.037).

Distribution by type of DRP is collected in table 4.
Hospitalized patients presented more DRPs in terms of
diagnosis and/or undertreated symptoms, and less DRPs
regarding prescription errors and non-indicated medica-
tion vs. institutionalized patients (p<0.001).

Those drugs with higher involvement in DRPs appear
in table 5; the most frequent in the hospital setting were
those for cardiovascular treatment, and the most fre-
quent in SCCs were psychotropic drugs.

Regarding NOMs, the most frequent were for Safety
(50.5%), followed by Necessity (43.9%), and there were
statistically significant differences between hospitalized
and institutionalized patients (Table 6).

The STOPP/START Criteria allowed the detection of
65% of all PIPs, and there were more PIPs not associated
with these criteria in SCCs than in hospitals, p<0.001
(Table 7).

Among those STOPP Criteria more frequently found
(Table 8), the main ones were those associated with
the cardiovascular system, class duplication, and those
associated with the Central Nervous System and psy-

o Total Hospitalized Institutionalized
Characteristics p
N=338 N=287 (84.9%) N=51 (15.1%)

Gender

Female 184 (54.4%) 153 (53.3%) 31 (60.8%) S

Male 154 (45.6%) 134 (47.6%) 20 (39.2%)
Age: median, (IQR) 84.6 (10) 85 (19) 84 (10) 0.991
Age-adjusted Charlson: median, (IQR) 7 (3) 7 (3) 7 (8) 0.568
Number of chronic conditions: median, (IQR) 3 (1 3(1) 3(1) 0.270
Number of medications: median, (IQR) 94 9 (4) 9 (5) 0.808
Number of DRPs: median, (IQR) 3(2 3(2) 3(2) 0.863

IQR: Interquartile Range.
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Table 3. Type of Physician

. Total Hospitalized Institutionalized
Type of Physician
N % N % N %
Geriatrician 150 44.4 143 49.8 7 13.7
Internal Medicine Specialist 117 34.6 117 40.8 0 0
Primary Care Physician 6 1.8 1 0.3 5 9.8
General Practitioner 33 9.8 1 0.3 32 62.7
Other Specialists 32 9.4 25 8.8 7 13.8
TOTAL 338 100% 287 100% 51 100%
Table 4. Types of DRP
Total Hospitalized Institutionalized
DRP p
N % N % N %
Contraindication 55 5.10 53 5.70 2 1.20 0.011
Insufficiently treated diagnosis / symptom 410 37.50 385 41.50 25 15.40 p<0.001
Non-adequate dose 138 12.60 113 12.20 25 15.40 0.569
Duplication 51 4.70 45 4.90 3.70 0.522
Non-adequate duration 19 1.70 14 1.50 5 3.10 0.186
Prescription errors 6 0.60 0 0.00 6 3.70 p<0.001
Interaction 77 7.10 58 6.30 19 11.70 0.013
Medication with low therapeutic utility 3 0.30 3 0.30 0 0.00 0.999
?h‘;’:;ergf‘f;'c"jtmf;"at'°"' or with low 10 0.90 7 0.80 3 190  0.178
Non-indicated medication 77 7.10 51 5.50 26 16.10 p<0.001
Other health problems affecting treatment 16 1.50 11 1.20 3.10 0.077
Non-adequate dosing regimen 26 2.40 23 2.50 1.90 0.785
Likelihood of adverse effects 201 18.50 164 17.60 37 22.80 0.129
TOTAL 1089 100.00 927 100.00 162 100.00

Chi-Square Test or Fisher's Exact Test used according to the conditions of application.

Table 5. Drugs more frequently involved in DRPs

Institutionalized

Drug Total (%) Hospitalized (%) (%)
Antiaggregants (ASA, clopidogrel) 10.3 10.9 7.1
Statins (Atorvastatin, simvastatin) 8.7 9.8 2.6
ACE Inhibitors (Enalapril, Ramipril) 6.7 7.4 2.6
PPIs (Omeprazol, Pantoprazol) 5.7 4 10.9
Diuretics (furosemide, spironolactone) 3.9 4.3 1.9
Betablockers (carvedilol, bisoprolol) 3.4 3.8 -
Metformin 3.3 3.6 -
Acenocoumarol 2.9 3.1 1.9
Calcium /cholecalciferol 2.4 2.5 1.9
Benzodiazepines (Lorazepam, alprazolam) 1.4 1.2 45
Risperidone, haloperidol, clomethiazole) 1.3 1.2 4.5
Antidepressants (clomipramine, trazodone, escitalopram) - 7.1

ASA: acetylsalicylic acid; ACE inhibitors: Angiotensin Converting Enzyme Inhibitors; PPIs: Proton Pump Inhibitors.
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Table 6. Types of NOM

Total Hospitalized Institutionalized
NOM p
N % N % N %
([\g‘zfceecstsIc?]Z ; rl:lt?n,\-/ilndicated medication) 116 (e 83 it 33 AL <0.001
?‘Negfesss'gyr yzrgg\iﬂation not prescribed) 362 33.2% 343 37.0% 19 11.70%  <0.001
Quantitative Efficacy NOM 34 3.1% 26 2.8% 8 4.90% 0.150
Non-quantitative Efficacy NOM 27 2.5% 23 2.5% 4 2.50% 0.999
Quantitative Safety NOM 234 21.5% 167 18.0% 67 41.40% <0.001
Non-quantitative Safety NOM 316 29.0% 285 30.7% 31 19.10% 0.003
TOTAL 1089 100% 927 100% 162 100%
Chi-Square Test or Fisher's Exact Test used according to the conditions of application.
Table 7. Types of PIP
Total Hospitalized Institutionalized
PIP N % N % N % P
START 392 36.0% 369 39.8% 23 14.2% <0,001
STOPP 316 29.0% 287 31.0% 29 17.9% 0,001
Non applicable 381 35.0% 271 29.2% 110 67.9% <0,001
TOTAL 1089 100% 927 100% 162 100%
Chi-Square Test.
Table 8. Types of STOPP PIP
Total Hospitalized Institutionalized
Type p
N % N % N %
A. Cardiovascular System 97 30.7% 87 30.3% 10 34.5% 0.645
B. CNS and Psychotropic Drugs 44 13.9% 34 11.8% 10 34.5% 0.003
C. Gl System 29 9.2% 27 9.4% 2 6.9% 0.999
D. Respiratory System 1 0.3% 1 0.3% 0 0% 0.999
E. Musculoskeletal System 37 11.7% 37 12.9% 0 0% 0.034
F. Urogenital System 8 2.5% 8 2.8% 0 0% 0.999
G. Endocrinology System 28 8.9% 28 9.8% 0 0% 0.091
o, 0 32 10 3% 0 0w oay
I. Analgesics 13 4.1% 12 4.2% 1 3.4% 0.999
J. Duplicated medication class 49 15.5% 43 15.0% 6 20.7% 0.421
TOTAL 316 100% 287 100% 29 100%

Chi-Square Test or Fisher’s Exact Test used according to the conditions of application.

chotropic drugs. The most prevalent were: the use of
acetylsalicylic acid at doses over 150mg, loop diuretics
as first line treatment for hypertension, prolonged use
of benzodiazepines with long half-life and neuroleptic
drugs as hypnotic drugs, antimuscarinic drugs with pros-
tatism, PPIs at treatment doses for over eight weeks, and

non-steroid anti-inflammatory drugs (NSAIDs) with mo-
derate-severe hypertension.

Regarding START Criteria (Table 9), once again tho-
se associated with the cardiovascular group were the
most frequent, followed by those in the endocrinology
system. The most relevant would be: indication to ini-
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Table 9. Types of START PIP

Total Hospitalized Institutionalized
Type p
N % N % N %

A. Cardiovascular System 171 43.6% 161 43.6% 10 43.5% 0.989
B. Respiratory System 36 9.2% 35 9.5% 1 4.33% 0.710
C. Central Nervous System 7 1.8% 1.9% 0 0% 0.999
D. Gl System 6 1.5% 5 1.4% 1 4.33% 0.306
E. Musculoskeletal System 28 7.1% 27 7.3% 1 4.33% 0.999
F. Endocrinology System 144 36.8% 134 36.3% 10 43.5% 0.489
TOTAL 392 100% 369 100% 23 100%

Chi-Square Test or Fisher's Exact Test used according to the conditions of application.

tiate treatment with an ACE inhibitor in chronic cardiac
failure, with statins in patients with cardiovascular risk
factors and/or diabetes mellitus, or with platelet antiag-
gregants in diabetic patients with risk factors.

The logistic regression factor showed that Pl accep-
tance was significantly influenced by type of centre, phy-
sician specialty, and the type of NOM associated with the
problem causing the intervention. Therefore, Pls were
more accepted in SCCs than in hospitals (p=0.002), by
physicians with a higher degree of academic specializa-
tion in elderly patients (p<0.001), and when they invol-
ved quantitative safety NOMs (p=0.042).

Discussion

Elderly multi-pathological patients are characterized
by their clinical complexity and a higher need to use the-
rapeutic resources. Besides multiple morbidity, other as-
pects must be taken into account in their approach, such
as the presence of disabilities (functional, psychological,
cognitive), the existence of geriatric syndromes, their so-
cial situation and their values or beliefs, which leads to
pharmacological treatment becoming very complex®.

This reality can be assessed in the present study: the
median number of chronic medications per patient has
been 9, and 96.4 of patients presented some DRP, with
a prevalence of 3.3 DRP/patient. Even though there is a
great variability within bibliography?, our data are simi-
lar to those found by other authors in chronic patients,
and with outcomes ranging between 3.5 to 3.7 DRP/
patient (98.6%) in the institutionalized population?22324
and 2.1 to 2.9 DRP/patient (81%) in hospitalized pa-
tients?>:26.27,

Pharmacist Intervention integrated in the multidiscipli-
nary team managing elderly multi-pathological patients
has achieved a significant 59.7% reduction in DRPs and
NOMs associated with medication, equal to what other
authors have published '3>2427 Pharmacist involvement
in patient’s pharmacological therapy is perceived as an
effective method to improve their care. The best results
are obtained when the clinical pharmacist reviews phar-

macological therapy actively, in a structured way, and
within the context of a multidisciplinary approach'>2228,
This sum of efforts is essential in the case of elderly and
poly-medicated patients, who will typically present com-
plex treatment regimens, multiple comorbidities, and
other factors of risk of medication-associated morbidity
related with patients, their setting, and the health sys-
tem?®.

The impact of Pl has been of 69.9%, measured as
the degree of acceptance of these interventions by the
healthcare system; and the solution for DRPs and NOMs
was achieved in 98.5% of them, which indicates a high
effectiveness of the intervention. Other studies have
achieved similar acceptance rates in institutionalization
centres, 66% and 77 %?222°, or more dispersed, between
50% and 90%, in elderly hospitalized patients'?’, or
60% in multipathological patients?. This higher or lower
acceptance for Pls could be explained by the model of
communication used: the situations in which there is a
direct communication with the healthcare team will lead
to a higher acceptance than those models that use in-
direct contact between professionals, through written
notes or messages?'22,

Our study has identified healthcare setting, physician
specialty and type of NOM as those factors having an
impact on the acceptance or lack of acceptance for the
interventions. Thus, the acceptance of Pls among pa-
tients in SCCs was higher than in hospitalized patients,
because there is a higher level of integration of the Phar-
macist within the multidisciplinary team, and there is a
more comprehensive and integrated approach for the
chronic situation and patient setting?, as well as a more
direct communication between these professionals. Re-
garding physician specialties, Geriatricians have shown
the highest acceptance, probably because of their higher
awareness of the STOPP/START Criteria for PIPs used in
treatment assessment, which allowed the identification of
65% of DRPs*. Regarding type of NOM, those classified
as “quantitative ineffectiveness” were the least accepted.
These NOMs were associated with insufficient dosing of
medication. A possible cause could be that the physician
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responsible for treatment gave priority to treatment safe-
ty, assessing the adverse effect profile and its indication. A
heavy patient load could also lead to make occasional fast
decisions; and the complexity in these patients could have
left this NOM in a secondary position.

NOM distribution followed a similar pattern to that
described in the bibliography about patients with similar
characteristics; the majority of NOMs more frequently
detected were for Safety, followed by Necessity'3431,
The most frequent DRPs also coincided with those pu-
blished by other authors; thus, most interventions were
associated with the indication, dosing, and likelihood of
adverse effects; though some other studies have found
a higher number of interactions 2222427,

One common characteristic among those DRPs more
prevalent in our study (insufficiently treated diagnosis or
symptom, likelihood of adverse effects, and non-ade-
guate dose) has been that they could have been pre-
vented, and this is a fact with coincides with what has
been collected by other authors®'. The prevalence profi-
le by type of DRP observed in hospitalized patients has
been different to the profile for institutionalized pa-
tients; thus, hospitalized patients presented more DRPs
regarding contraindication and insufficiently treated
symptoms than patients in institutions. This could be ex-
plained by the different approach in patient healthcare
during hospital admission, more focused on looking for
a solution for the acute clinical situation which led to
hospitalization. On the other hand, for institutionalized
patients, healthcare is focused in patients and their chro-
nic follow-up, and therefore more DRPs were detected
regarding prescription errors, interactions, and non-indi-
cated medication.

The drugs more widely involved in those DRPs detec-
ted were: antiaggregants, statins, ACE inhibitors and PPIs,
and this situation coincided with the profile of multiple
pathologies in the patients studied. The use of PPls wi-
thout clinical indication is worth highlighting; the mas-
sive use of these drugs could lead to the development
of adverse effects, as detected by other authors??432. On
the other hand, the drugs more widely involved among
patients in institutions were psychotropic drugs, given the
highest prevalence of neurological disease. Other authors
have also found a major number of DRPs associated with
the use of psychotropic drugs, though, unlike our study,
they have detected a higher number of DRPs associated
with the use of laxatives and painkillers 2224,

A 65% of those DRPs detected were identified after
the application of the STOPP/START Criteria for PIPs. The
use of these criteria in our setting has been mostly pro-
moted by Geriatricians in the hospital care setting ™. This
could explain the fact that a higher number of DRPs not
associated with these criteria have been found in insti-
tutionalized patients than in hospitalized patients. But
another cause for this, as pointed out by Galvan-Ban-
queri et al, could be that multi-pathological patients

present such a level of complexity that their pharmaco-
logical therapy will require a comprehensive and multi-
dimensional approach, using a combination of different
strategies, and establishing adequate objectives for the
patient’s situation?°.

The majority of patients included in the study in the
hospital setting came from the Geriatrics and Internal
Medicine Department, as these are the hospital units
with higher involvement in care for elderly multi-patho-
logical patients, who are the object of the present study.

From a statistical point of view, the sample of pa-
tients analyzed has been enough to detect a reduction
in the DRP rate of at least 15%. Therefore, the reduction
observed in the DRP rate (41.1%) can be attributed to
Pharmacy Intervention rather than to hazard.

Regarding study limitations, it must be stated that the
centre and its type of dependency, relationship and/or
integration (particularly in the case of CAS, Centres for
Care and Follow-up) with the healthcare structures of
each Autonomous Community may have represented a
limitation in terms of information availability, which may
have determined the inadequate assessment of some of
the STOPP/START Criteria in patients. At the same time,
clinical records are not computerized in some centres,
they are not shared with the health system either, and
clinical information about patients at admission is often
incomplete regarding diagnosis and health problems.
These are common difficulties found in studies con-
ducted on the institutionalized population?*, and could
explain our lower rate of PIP detection, particularly by
STOPP Criteria (29% STOPP), compared with what has
been published by other authors: 64.2%2” and 55.5%3.

There is a mixed evidence of the impact of Pharma-
cist Intervention on health outcomes, quality of life, or
cost-efficacy, probably because these are multifactorial
variables, and they are not sensitive enough to deter-
mine the impact of Pharmacist Interventions' 4. This
study has not measured the impact of the interventions
conducted upon health outcomes, but it lays the foun-
dations for future research, and for delving into the role
of the Pharmacist in the therapeutic approach for these
complex patients, who are increasingly more numerous
in all National Health System settings.

Summing up, the present paper is the first multicenter
study conducted in Spain where Pharmacist Intervention,
together with the medical team responsible for the elderly
multi-pathological patient, allows solving to a significant
degree those DRPs and NOMs associated with medication
and, therefore, it helps to improve the quality of pharma-
cological therapy in this type of patients.

Annex I: List of participants in the study

1. JJ. del Pozo Ruiz. Hospital San Juan de Dios (Leon).
2. B. Santos Ramos , M.D. Toscano Guzman; J. Cotrina
Luque. Hospital U. Virgen del Rocio (Seville).
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3.

4.

10.

11.

12.

13.

14.

15.

16.
17.

18.
19.

20.
21.
22.
23.
24.
25.

26.

E. Delgado Silveira , M. Mufioz Garcia. Hospital U.
Ramon y Cajal (Madrid).

B. Rubio Cebrian, M. Manes Sevilla; I. Gasanz Gari-
cochea. Hospital U de Mostoles (Madrid).

. MP. Casajus Lagranja, C. Gbmez Baraza. Hospital U.

Miguel Servet (Zaragoza).
MS. Albifiana Pérez. Hospital Arquitecto Marcide
(Ferrol).

. AA. Iglesias Iglesias. Hospital de Manacor (Mana-

cor).

N. Roméan Gonzalez. Hospital San Juan de Dios (Te-
nerife).

MJ. Otero Lopez. Laura Gémez Rodriguez. Comple-
jo Asistencial U. de Salamanca.

E. M. Fernandez , J. F. Peris. RPMD Torrente (La Ca-
fada, Valencia).

G. Morla Clavero. Capio Hospital Universitari Sagrat
Cor.

F. Gutiérrez Suela, G. Valls Borruel. H. Sagrat Cor
(Martorell, Barcelona).

P. Gémez Rivas. Hospital San Juan de Dios (Zarago-
za).

E. Martinez Bernabé, J. Gonzalez Martinez. Hospital
Comarcal de Blanes (Gerona).

P. Bravo José; C. Saez Lled. RPMD de Burriana (Cas-
tellén), RPMD “Alto Palancia” (Segorbe, Castellon)
M. Marin Marin. Clinica Universitaria de Navarra.
M. Garcia-Mina Freire. Residencia La Vaguada (Pam-
plona).

S. Saqués Nadal. Hospital C. del Ripollés (Gerona).
J. Hernandez Martin; M. Correa Ballester. H. San
José and Residencia Javalambre.

M. I. Segui Gregori. H. Virgen de los Lirios (Alcoy,
Alicante).

E. Fernandez Garcia. Complejo Asistencial de Soria.
C. Lopez Cabezas. Hospital Clinic (Barcelona).

J. Bilbao Aguirregomezcorta. Hospital San Eloy (Ba-
racaldo, Biscay).

N. Carrasco Fons. Hospital de Viladecans (Barcelo-
na).

D. Ruiz Poza and S. Terré Ohme. Hospital Sant Jau-
me de Calella.

F. Verdejo Reche. Complejo Hospitalario Torrecarde-
nas (Almeria).
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Abstract

Introduction: oral chemotherapy is increasingly used in Onco-
logy. It has important advantages. such as patient comfort. but
it also brings new challenges which did not exist with the in-
travenous therapy. Some of these drugs have interactions with
food. leading to changes in their bioavailability. As they are
drugs of narrow therapeutic margin. this can lead to altera-
tions in their efficacy and/or toxicity.

Objectives: A. Assessing the level of knowledge on the admi-
nistration of oral cytostatics that present restrictions with meals
(drugs that have to be taken with/without food) among the
outpatients. B. Minimizing the incorrect administration and the
risk of food-drug interactions. providing patients with infor-
mation as to how and when drugs have to be administrated.
Methods: once the oral cytostatics with food restrictions were
identified. we asked the patients in treatment about the infor-
mation they had received from the doctor and the way they
were taking the medication. We provided those who were
taking the drug incorrectly with the right information. In the
following visit. it was confirmed if the patients that had been
previously taking the cytostatic incorrectly. were taking them in
a correct way (intervention accepted/not accepted).

Results and conclusions: 40% of the patients interviewed used
to take the drug incorrectly. We detected a great diversity de-
pending on the dispensed drug. 95% of the 39 interventions
made were accepted. The data obtained suggest the need to
reinforce the information that the patient receives. It is impor-
tant to make sure that the patient understands how and when
the oral cytostatic should be administered.

* Autor para correspondencia.
Correo electronico: sarasolo_@hotmail.com (Sara Santana Martinez).

Recibido el 21 de febrero de 2015; aceptado el 23 de abril de 2015.

Administracion de citostaticos via oral: interacciones
farmaco-alimento

Resumen

Introduccion: el uso de citostaticos orales estd cada vez mas
extendido en oncologia. Presenta ventajas importantes, como
la comodidad para el paciente, pero también supone nuevos
retos que no se planteaban con la terapia intravenosa. Algunos
de estos farmacos presentan interacciones con los alimentos,
dando lugar a cambios en su biodisponibilidad. Al tratarse de
farmacos de estrecho margen terapéutico, pueden dar lugar a
alteraciones en su eficacia y/o toxicidad.

Objetivos: evaluar el nivel de conocimiento sobre el modo de
administraciéon por parte de los pacientes que acuden a la con-
sulta de pacientes externos de oncohematologia del hospital
de aquellos citostaticos orales que presentan alguna restric-
Cion respecto a su consumo con alimentos (deben tomarse o
bien en ayunas. o bien con alimentos). Minimizar al maximo la
administraciéon incorrecta de los citostaticos dispensados y el
riesgo de que se produzcan interacciones con los alimentos,
proporcionando informacién a los pacientes acerca del modo
correcto de administracion.

Material y métodos. una vez identificados los citostaticos ora-
les con restricciones respecto a su consumo con alimentos,
ademas de la informacion aportada por farmacia, se pregunto
a los pacientes la informacion que habian recibido por parte
del médico acerca de como debia administrarse el farmaco, el
modo en que se lo tomaban finalmente y, en caso de no hacer-
lo adecuadamente, se les reforzé la informacion pertinente. En
el siguiente ciclo se confirm¢ si efectivamente el paciente se lo
administraba correctamente, en caso de hacerlo previamente
de forma incorrecta (intervencién aceptada/no aceptada).
Resultados y conclusiones: un 40% de los pacientes entrevis-
tados se administraban el farmaco incorrectamente. Los resul-
tados muestran una gran diversidad en funcion del farmaco
dispensado. Se realizaron un total de 39 intervenciones, que
fueron aceptadas en un 95%. Los datos obtenidos sugieren la
necesidad de reforzar la informacion que el paciente recibe mas
alla de la primera visita para asegurarnos de que ha compren-
dido las condiciones en las que el farmaco debe administrarse.

DOI: 10.7399/fh.2015.39.4.8883
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Introduction

In recent years, with the objective of making chemo-
therapy administration easier, the most active lines of on-
cologic research have directed their efforts towards the
development of oral cytostatic agents (Halfdanarson and
Jatoi, 2010). Currently, the administration of oral chemo-
therapy represents a major focal point among Oncolo-
gists, as shown in the increase of oral cytostatics available
during recent years (Stuurman et al, 2013). According to
a 2010 estimate by the National Comprehensive Cancer
Network (NCCN), an alliance of the 25 leading oncolo-
gy centres in the world, by 2013 the oral administration
of cytostatics will have reached a 25% of all cytostatic
agents administered (Halfdanarson and Jatoi, 2010).

Therefore, even though the majority of antineoplastic
treatments are still administered parenterally, oral admi-
nistration is becoming firmly established within first line
treatments for certain carcinomas, as is the case of cape-
citabine for metastatic colorectal cancer, because it has
been demonstrated that disease free survival and overall
survival, as well as toxicity profiles, are not different to
those of intravenous treatments (Cassidy et al., 2011),
and there is an additional convenience in oral adminis-
tration, and the risk of intravenous administration is
avoided. That is why the new oral antineoplastic drugs,
with mechanisms of action based on blocking new the-
rapeutic targets or metabolic pathways, represent a the-
rapeutic alternative in constant growth.

Despite representing a very appealing treatment alter-
native, it is also associated with new challenges which
can occasionally restrict its use. The convenience of the-
se treatment regimens for outpatients is a fact, because
it does not compromise clinical outcomes; but we must
not forget that these drugs have a narrow therapeutic
margin, and are often administered in combination with
other agents with similar characteristics, and subject to
potential interactions with other drugs or food-drug in-
teractions (DFIs). On the other hand, the pharmacody-
namic characteristics of drugs can vary over time as a
conseguence of concomitant treatments or eating ha-
bits (Ruggiero et al., 2012).

Drug-Food Interactions

The administration of oral antineoplastic drugs with
meals can cause major variations in drug bioavailability
(Ruggiero et al., 2012). These changes, which can lead
to a reduction in therapeutic activity or an increase in
adverse effects, are particularly important in this type of
drugs, which present a narrow therapeutic margin.

PALABRAS CLAVE
Quimioterapia oral; Interaccién farmaco-alimento;
Atencion farmacéutica
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The direct effects of interactions between diet and
oral cytostatics are primarily of pharmacokinetic nature,
while their indirect effects would be pharmacodynamic
(Jiménez Torres et al., 2009). Pharmacokinetic interac-
tions due to the concomitant administration of food and
drugs are the most common, and will lead to alterations
in drug absorption, distribution, metabolism, and excre-
tion (Singh and Malhotra, 2004). These pharmacokinetic
effects have an impact on drug bioavailability, and the-
refore can have a significant effect on the pharmacody-
namic properties of the antineoplastic drug, in terms of
toxicity and/or efficacy. And because bioavailability has
been defined as the amount of drug which reaches the
bloodstream and causes a therapeutic effect (Ruggiero
et al., 2012), it will be directly affected by the way of ad-
ministration of the drug. Therefore, optimal bioavailabi-
lity is essential for cytotoxic agents, because a prolonged
exposure to them is key for their antineoplastic activity.

On the other hand, and generally speaking, all pa-
tients won't have an identical response to the same type
of DFI (Zhang et al., 2005), and therefore pharmacoki-
netic modifications must be analyzed considering the li-
kelihood that some types of food, by altering the activity
of transport or metabolizing enzymes, could modify the
antineoplastic response to these drugs (Singh y Malho-
tra, 2004), and the genetic variability in the enzymatic
systems for each individual must also be taken into ac-
count. Therefore, such as occurs with drug-drug interac-
tions, the clinical significance of DFIs can present a high
variability, low prevalence (1% of the total) and low or
no severity in 40% of cases, moderate in 50%, and se-
vere in less than 10% of all DFIs (Jefferson, 1998).

And even though bioavailability studies are a compo-
nent in the early stages of clinical development of me-
dications with oral administration, DFIs are not clearly
defined, classified and characterized in the case of oral
antineoplastic drugs (Couris et al., 2000). However, their
clinical importance has currently started to become ac-
knowledged, and it has been considered to study them
with the same methodology which supports clinical trials
(Valle et al., 2005), because it provides the best scienti-
fic evidence in early stages (Kuppens et al., 2007). Un-
fortunately, the information available about more than
three hundred food-drug interactions that have been
described has not been based on this level of evidence
(Jiménez Torres et al., 2009).

Legal regulations for new oral medications, and parti-
cularly for those with narrow therapeutic index, demand
the demonstration of lack of effect on their efficacy and
safety profiles by their intake jointly with food, as well as
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information about the pharmacokinetic, pharmacodyna-
mic or pharmacogenetic origin of these situations, and
their scope in the different population groups. Thus, the
FDA recommends conducting bioavailability studies on
oral medications, taken with and without food, in order
to demonstrate that both administration situations are
bioequivalent (FDA, 2003). However, the extent of mo-
dification of pharmacokinetic response does not always
determine, either linear or proportionally, the severity of
the pharmacodynamic modification; and in this sense, it
is accepted that pharmacodynamic response or clinical
relevance are less documented than pharmacokinetic
modifications. Besides, in case that no bioequivalence
could be demonstrated, it must be explained that these
changes in the drug won't translate into pharmacody-
namic changes in patients, or interfere with the efficacy
and safety profile of the treatment. Indeed, there are
some examples of drugs which can illustrate this situa-
tion: in the case of gefitinib, a mean increase in Cmax
(maximum plasma concentration of the molecule) of
37% will only translate into a 6% increase in adverse
effects in patients (Jiménez Torres et al., 2009). Overall,
DFIs present with high variability in their clinical respon-
se, which makes it difficult to associate them with treat-
ment failure or toxicity in patients.

Despite the low incidence and apparent low clinical
relevance of DFls, it is important to understand and con-
trol the administration of this type of drugs by patients,
in order to identify potential causes leading to lack of
efficacy by the drug, and consequently its poor efficiency
and/or development of toxicity which might represent
the discontinuation of medication, or placing the pa-
tient’s life at risk.

Materials and methods

Design of the study

Experimental intervention study conducted in a third
level hospital during the period from April to September,
2013. A bibliographic search was conducted for relevant

Table 1. Correct / incorrect administration of cytostatic agents

articles, focused on identifying those publications on
drug-food interactions with oral chemotherapy, starting
with the question “DFls with marketed oral antineoplas-
tic drugs” in the PubMed database, and using the fo-
llowing key terms: “antineoplastic agents, food effect,
oral chemotherapy, food-drug interaction, pharmacoki-
netics”. At the same time, there was a review of the
product specifications for all oral antineoplastic drugs
dispensed to hospital outpatients, and the potential in-
teractions with food for each one of them was analyzed,
using the following databases: Drugs, Bot Plus, Micro-
medex, Pubmed, UpToDate, and the AEMPS On-Line
Drug Information Centre.

A database was created with those drugs which pre-
sented some type of food restriction, and the most re-
levant consequences of the incorrect administration of
these drugs regarding food (increase or reduction in
AUC, Cmax, bioavailability...) (Table 1).

Data collection

The information which formed the basis for develo-
ping this study was obtained through normalized inter-
views with patients who came to collect their medica-
tion to the Onco-Haematologic Outpatient Unit. In the
interview, patients were asked about the information
they had received from the physician about drug admi-
nistration, and the way they were taking it and, in case
this was incorrect, the Pharmacist provided correct infor-
mation about the way of administration, according to
drug interactions. In a subsequent visit by the patient to
the Outpatient Unit (the following course of treatment),
it was confirmed if those patients that had been pre-
viously taking the cytostatic incorrectly, were now taking
it in a correct way (intervention accepted/not accepted).

Sample Population and Study Period

Patient selection was conducted with the Landtools®
computer program, through its Outpatient Dispensation
module used at the Onco-Haematological Outpatient
Unit of the Hospital Pharmacy. All those patients on

Drug Correct adm.

Incorrect adm.

Consequences

Abiraterone Before meals

With food

Increase in AUC (x10) and Cmax (x17)

Capecitabine With food (30 min)

Before meals

Information not available

Erlotinib Before meals With food Increase in F (60-100%)

Etoposide Before meals With food Information not available

Lapatinib Before meals With food Increase in F (x4)

Nilotinib Before meals With food Increase in Cmax (112%) and AUC (82%)
Pazopanib Before meals With food Increase in AUC (x2) and Cmax (x2)
Temozolamide Before meals With food Reduction in AUC (9%) and Cmax (33%)

AUC: Area under the curve of plasma concentrations. F: Bioavailability. Cmax: Maximum plasma concentration.
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treatment with oral antineoplastic agents who presen-
ted some type of food restriction were included.

The data collection period was of 6 months, starting
on April 2013 and ending up on September, 2013. Pa-
tients who failed to attend the unit for drug collection
during that period were interviewed by telephone, in
order to confirm whether the intervention had been ac-
cepted or not.

Study variables

The main variables in the study were the way of admi-
nistration by patients, the information received from the
prescribing specialist, and the acceptance of pharmacist
intervention.

The information provided by the prescribing physician
about the manner of administration of the drug regar-
ding meals, and the way of drug administration by the
patient, were considered correct when they coincided
with the recommendations in the product specification
or in different databases.

It was considered that the intervention by the phar-
macist was accepted when it corrected the way of ad-
ministration of medication in those patients in which an
incorrect way of drug administration had been detected.

The independent variables studied were sociodemo-
graphic and clinical (gender, age, diagnosis), administra-
tive (hospital unit, prescribing physician) and in terms of
medication (drug dispensed).

Statistical analysis of outcomes

The descriptive study of the sample was conducted
with the SPSS 18.0 statistical analysis program. Outco-
mes were expressed as percentages, as these are quali-
tative variables.

Methodological design limitations

For the study to clarify the real scope of DFIs and the
conseguences of an incorrect administration of medica-
tion, it would be necessary to take into account clinical
variables, or to monitor the levels of the drugs involved.

Outcomes

In total, 97 patients were interviewed (54% male,
46% female), with a median 65-year-age, ranging from
32 to 88 years. Approximately half of patients (50.51%)
were over 65-year-old.

Among those drugs dispensed at the unit, the fo-
llowing antineoplastic drugs with use restricted with
meals were detected: abiraterone, capecitabine, erloti-
nib, etoposide, lapatinib, nilotinib, pazopanib, and te-
mozolamide. Out of these, only one (capecitabine) had
to be administered within 30 minutes after a meal. The
seven remaining drugs had to be administered without
food; that is to say, one hour before or two hours after

any food intake (Delgado et al., 1997). Among the most
frequent consequences of incorrect administration of the
drug, there was an increase in the area under the curve
of plasmatic concentrations (AUC), bioavailability (F) and
maximum plasmatic concentration (Cmax), which occu-
rred with abiraterone, erlotinib lapatinib, nilotinib, and
pazopanib. A reduction in AUC and Cmax was also pos-
sible, such as happened with temozolamide.

Two of the drugs, capecitabine and etoposide, had no
specific information about the consequences entailed by
their incorrect administration.

According to the information collected in the product
specifications for capecitabine, its administration with
food reduces its speed of absorption, but only modifies
to a minimal extent the value of AUC of its active meta-
bolites. On the other hand, the current safety and effica-
cy data described in its product specifications are based
on its administration with food; and therefore, that is
how it is recommended to administer the drug.

Regarding etoposide, the oral bioavailability of the
drug shows a significant variation among patients. Its
product specifications state that it is preferable to ad-
minister the etoposide capsules on an empty stomach.
On the other hand, there are studies suggesting that, at
least when the doses administered are equal to 100mg
or higher, the presence of food does not interfere signifi-
cantly with the drug bioavailability (Harvey et al., 1985).

Regarding the oral cytostatic agents collected by pa-
tients at the Hospital Outpatient Unit, the main one is
capecitabine, which represents 74.23% of the whole,
followed by lapatinib (9.28%), abiraterone (6.19%), te-
mozolamide (3.09%), erlotinib, nilotinib and pazopanib,
with 2.06% respectively, and etoposide (1.03%) (Fig. 1).

Regarding the diagnosis presented by patients, colon
cancer is the main one with 45.36% of the whole sam-
ple, followed by breast cancer (22.68%), rectal cancer
(10.33%) and prostate cancer (6.18%) (Fig. 2).

In terms of the hospital unit where the oral chemothe-
rapy agent was prescribed, 89.80% of the whole pres-
cription was conducted in Medical Oncology, followed
by Radiotherapeutic Oncology (5.10%), Hematology
(3.06%) and Urology (2.04%) (Fig. 3).

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0% g e
& & &
RG &

SIS

v &

X\
<(§\0

Figure 1. Distribution by drug dispensed.
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Figure 3. Distribution by Hospital Department.

Out of the whole number of patients interviewed,
60% took their medication according to the indications
regarding meals in the product specifications, vs. 40%
who took it incorrectly (Fig. 4).

From all the patients who took their medication inco-
rrectly, 77% were patients on treatment with capecita-
bine; that is to say, these patients did not take the drug
within 30 minutes after a meal. Then, 8% were patients
on treatment with lapatinib and temozolamide respec-

tively, followed by abiraterone (3%), erlotinib (3%) and
pazopanib (3%). No patients taking nilotonib or etopo-
side incorrectly were detected (Fig. 5).

Therefore, 39 interventions were conducted in that
percentage of patients in which incorrect administration
of drugs was detected (40%), explaining /reminding to
them the correct way of administration. From the whole
number of interventions conducted, there was a 95%
rate of acceptance among patients (Fig. 6).

The acceptance of the interventions, classified by each
drug for which an incorrect administration was detected,
appears in Figure 7. The only drugs for which interven-
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Figure 5. Distribution by drugs incorrectly administered.
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Figure 6. Acceptance of interventions conducted.
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Figure 4. Manner of drug administration.

Figure 7. Acceptance of interventions for the different drugs.
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tions were conducted and not accepted were capecitabi-
ne (with a 97% acceptance rate) and lapatinib (acceptan-
ce rate: 67%). The reason for lack of acceptance of the
intervention was that the patient on treatment with ca-
pecitabine had no breakfast and, therefore, she could not
take the drug after the first meal of the day. In the case
of the patient with lapatinib, she decided to continue ta-
king the medication with food, because she complained
of stomach discomfort when she took it before breakfast.

In the rest of drugs, there was a 100% acceptance
rate.

When asked about the information received from the
physician about how to take their medication (Fig. 8),
88.33% of patients on treatment with abiraterone
answered that they had been given correct information
during their visit, while 16.67% reported that they had
received no information about it.

In the case of capecitabine, 56.94% of patients had
received correct information. From the remaining pa-
tients, 34.72% had received incorrect instructions (ta-
king the drug before breakfast, half an hour after meals,
or before meals), while 8.33% claimed that they had
received no information about the correct way of admi-
nistration.

Regarding erlotinib, with only two patients on treat-
ment, we found that one of them was taking it correctly,
exactly as it had been explained to him in the unit, while
the other one had received wrong information (taking it
after meals).

Regarding lapatinib, 66.67% of patients had received
correct information, 22.22% had received wrong infor-
mation and took it with food, and 11.11% claimed that
they had not been informed about it at the hospital unit.

In the case of etoposide, the only patient on treat-
ment had received correct instructions. It was the same
for nilotinib, with two patients on treatment.

On the other hand, one of the two patients on pazo-
panib was taking it correctly, just as it had been explai-
ned to him, while the other one was taking it incorrectly
(with meals), following the instructions received.

Finally, 2 of the 3 patients on treatment with temozo-
lamide claimed that they had received the correct infor-

mation, while one patient said that he had not received
any information about it at the hospital unit.

Discussion

Data obtained about the way of drug administration,
and information received from the prescribing physician,
suggest the need to reinforce the information received
by patients, and ensuring that they have understood the
circumstances under which the drug must be adminis-
tered.

We have detected an important proportion of pa-
tients who were unaware of the correct way of admi-
nistration for those oral cytostatics collected from our
hospital unit which presented some type of restriction
regarding meals (40%). Coinciding with other studies
to this respect, we have assessed that medications are
occasionally prescribed without taking into account the
level of understanding or cooperation by patients (Leal
et al., 2004). The outcomes obtained in our study are
slightly worse than those described in a previous study
conducted in our country, which analyzed the level of
knowledge by patients collecting medication from the
Hospital Pharmacy, and which showed 69% of patients
with a high level of knowledge, 28.6% with an inter-
mediate level, and 2.4% with a low level of knowledge
about the drugs dispensed (Santos-Pérez et al., 2012). In
our study, the data obtained have varied depending on
the drug dispensed. While some patients had received in
their majority the correct information (abiraterone, nilo-
tinib, etoposide), in other cases the information received
by a major proportion of patients had been incorrect, or
they claimed that they had not been informed (capeci-
tabine, erlotinib, lapatinib, pazopanib, temozolamide).

Once the correct information on administration had
been provided, the majority of patients took their drug in
the correct way (95%). According to other published pa-
pers, the involvement by pharmacists in patient training
during the administration of medication and discharge
from hospital leads to a significantly lower number of
medication errors (Hodgkinson et al., 2006). Even thou-
gh the existing evidence about non-hospitalized patients
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Figure 8. Information provided by the pres-
cribing physician.
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is not conclusive (Hodgkinson et al., 2006), the data ob-
tained in our study show good results linked with the
need to reinforce the information received by patients
about the conditions under which the drug should be
administered. This would encourage a reduction in the
development of drug-food interactions, and therefore
increase the efficacy and safety of the therapy.

Finally, it is necessary to highlight the importance and
need for multidisciplinary work alongside other special-
ties, such as Medical Oncology, Radiotherapeutic Oncolo-
gy, Hematology, Urology, and another group of healthcare
professionals such as nurses, in order to select the infor-
mation that will be provided to patients, which should be
simple, truthful and direct. It will be essential to reinforce
these administration recommendations in subsequent vi-
sits, and to confirm the correct administration.
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Abstract

The dosage of antineoplastic drugs has historically been ba-
sed on individualized prescription and preparation according
to body surface area or patient’s weight. Lack of resources and
increased assistance workload in the areas where chemothe-
rapy is made, are leading to the development of new systems
to optimize the processing without reducing safety. One of the
strategies that has been proposed is the elaboration by dose
banding. This new approach standardizes the antineoplastic
agents doses by making ranges or bands accepting a percen-
tage of maximum variation. It aims to reduce processing time
with the consequent reduction in waiting time for patients; to
reduce errors in the manufacturing process and to promote
the rational drug use. In conclusion, dose banding is a suitable
method for optimizing the development of anticancer drugs,
obtaining reductions in oncologic patients waiting time but wi-
thout actually causing a favorable impact on direct or indirect
costs.

KEYWORDS
Antineoplastic agents; Administration and dosage; Neoplasms;
Quality control
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Introduction

The dosing for antineoplastic drugs used for treatment
of oncological conditions is typically calculated by using
two anthropometric parameters’: body surface or weight
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Dose banding aplicado a la elaboracion de
antineoplasicos: una revisiéon narrativa de la literatura

Resumen

La dosificacién de los farmacos antineoplasicos se ha basado
histéricamente en la prescripcion y elaboracion individualizada
segun la superficie corporal o peso del paciente. La falta de
recursos y el aumento de la carga asistencial en las areas de
elaboracién de quimioterapia estan propiciando que se desa-
rrollen nuevos sistemas que optimicen la elaboracién sin redu-
cir la seguridad. Una de las estrategias que se ha propuesto
es la elaboracién mediante dose banding. Este nuevo enfoque
estandariza las dosis de antineoplasicos en rangos o bandas
aceptando un porcentaje de variacion maxima. Pretende redu-
cir los tiempos de elaboracién con la consiguiente reducciéon
de los tiempos de espera de los pacientes, disminuir los errores
en la elaboracién y fomentar el uso racional de los farmacos.
En definitiva, el dose banding es un método adecuado para la
optimizacion de la elaboracién de antineoplasicos, obteniendo
reducciones del tiempo de espera de los pacientes oncolégi-
cos, aunque sin llegar a causar un impacto favorable sobre los
costes directos o indirectos.

PALABRAS CLAVE
Antineoplésicos; Administracién y dosificacion; Neoplasias;
Control de calidad
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kilos, except for some specific cases such as carboplatin
dosing, which is estimated according to patients’ renal
function and the target Area Under the Curve (AUC) va-
lue, or those antineoplastic agents with fixed dose, such
as some tyrosine kinase inhibitors. This historical approach
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requires each antineoplastic intravenous mixture to be
prepared in an individualized manner for each patient.

In most cases, chemotherapy cycles are administe-
red out of hospital, and require previous assessment of
blood test and renal and liver function, together with
other indicators of the clinical situation of the patient,
by the Oncologist. This premise is opposed to preparing
the mixture before patients attend hospital; that is to
say, in a scheduled way. Therefore, the preparation and
dispensing of the antineoplastic mixture to Day Hospitals
has become a constant challenge for the units in charge
of Intravenous Mixture in Hospital Pharmacies.

This situation creates two negative consequences:
longer waiting time for patients at Day Hospital, and a
higher level of demand for the Pharmacy staff members,
who must validate, prepare and dispense drugs with
such complex and dangerous management as antineo-
plastic agents, in the briefest time possible?.

In recent years, there has been some questioning
about the scientific validity of traditional algorithms for
individualized dosing, based on body weight and sur-
face'34. This fact, together with the acceptance by all
professionals involved that a certain flexibility is possible
in cytostatic dosing without a significant impact on heal-
th outcomes, has been combined with the advantages
of preparation by lots in a new approach called dose
banding.

Concept of dose banding

According to the definition by the NECN® (North of
England Cancer Network), dose banding is a system
whereby, through agreement between all professionals
involved in the oncological pharmacotherapeutical pro-
cess, the intravenous cytostatic drug doses are rounded
up or down with the aim to standardize the preparation
of antineoplastic drug mixtures, and conduct it under
protocol to the highest extent possible®.

It is recommended that the maximum variation be-
tween the exact dose prescribed and the adjusted dose
will not be more than 5-10%, either above or below,
within some margins which must be previously defined
and agreed upon by consensus. The use of dose ban-
ding to standardize doses within this variation limit is
now considered an acceptable practice, with pharmaco-
kinetic studies supporting its similarity>®.

The concept of dose banding started in the United
Kingdom, where it is widely used in order to supply anti-
neoplastic mixtures to oncohematology outpatients. The
first experience was conducted by Baker and Jones’ in
1998, applying this concept to the preparation of me-
thotrexate and 5-fluorouracil. They introduced this sys-
tem in their hospital as a measure to reduce the long
waiting times for Day Hospital patients. As the dose for
these two drugs is calculated by body surface, they de-
cided to create 0.05 m? intervals; thus, all patients with

a body surface between 1.80 and 1.85 m? would recei-
ve the same standard dose of 1125 mg. Therefore, the
maximum variation between the prescribed dose and
the prepared dose would never be more than 5%. Baker
and Jones’ reached the conclusion that they could use
this system in order to prepare 95% of mixtures of these
two cytostatic agents. They pointed out that, with dose
banding, they reduced waiting times and the volume of
waste materials generated during preparation, and they
optimized resources in the Chemotherapy Unit.

Models

Since the first experience by Baker and Jones’, pre-
paration through dose banding has been gradually de-
veloped and implemented. Currently there are two well
differentiated models of implementation in an Antineo-
plastic Preparation Unit.

British Model

This model was the first to be developed and used in
healthcare practice. It is widely followed in the United
Kingdom, where it is the cytostatic dosing system used
in over 50 hospitals?.

This model is based in the preparation of low and fixed
dose bags or syringes. Following this model, after the
prescription of an antineoplastic drug, the adequate num-
ber of bags or syringes would be dispensed until the tar-
get dose was completed. The maximum number of bags
or syringes cannot be more than three per dispensing.
The maximum recommended dose variation between
prescribed dose and dispensed dose is 5%; though it is
accepted that in some specific cases, such as cytostatic
monoclonal antibodies, it can reach 10%.

French Model

As a result of the British experience, a French group
started to study and implement dose banding in French
hospitals with good results. The difference with the Briti-
sh model is that no low and fixed dose bags and syringes
are prepared; instead, total standard doses are prepared.
Thus, only one syringe or bag is dispensed for each me-
dical prescription. The authors claim that with this model
there is a reduction in the nursing staff workload at Day
Hospital, and any potential mistakes in administration
are avoided®.

This French Model is supported by various pharmaco-
kinetic studies® to accept 10% validations between the
prescribed and the dispensed dose; some of them will
even accept a maximum 20% . In these studies, no sig-
nificant variations have been confirmed between body
surface calculation and dose banding for a maximum
10% variation.

The British dose banding model is present in a higher
number of hospitals, and there are more articles and
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Table 1. Dose banding regimen for 5-fluorouracil
by Baker and Jones”

5-Fluorouracil 600 mg/m?

Body Fipal dose -
A Calculated  with ofose Variation
2 dose (mg) banding (%)
(m?) (ma)
1.4 840 875 4
1.45 870 875 1
(5 900 900 0
1.55 930 900 3
1.6 960 1000 4
1.65 990 1000 1
1.7 1020 1025 0
1.75 1050 1025 2
1.8 1080 1125 4
1.85 1110 1125 1
1.9 1140 1125 1
1.95 1170 1125 4
2 1200 1250 4

guidelines published about it. However, its complex dis-
pensing and a higher likelihood of administration errors
at Day Hospital make it inadvisable. The French model
reduces dispensing complexity and mistakes associated
with administration; therefore, currently it represents the
first option in order to develop a dose banding model.

Advantages and drawbacks

In order to understand the advantages and drawbac-
ks presented by this new system of drug preparation,

Table 2. Dose banding regimen following the English Model?

surveys have been conducted where healthcare profes-

sionals were asked about their opinion. Two publications

stand out: the one by Plumridge?in 2001, who asked

Hospital Pharmacists, and the one by Kaestner'" in 2009,

who asked prescribers.

In the survey by Plumridge?, conducted in the Uni-
ted Kingdom, questionnaires were applied to Oncolo-
gy Pharmacists in 13 hospitals where the dose banding
system had been implemented for cytostatic prepara-
tion. Those pharmacists interviewed supported una-
nimously the preparation with this system, pointing
out that it reduced the pressing speed with which
Pharmacy staff must prepare individualized antineo-
plastic doses. The authors support that an increase in
workload within an aseptic environment was creating
significant stress in the staff involved in preparation in
many hospitals. The respondents perceived that dose
banding reduced complaints by Hospital Day nurses,
by prescribers, and by patients regarding long waiting
times. The support by Oncologists to this system was
classified as High by approximately 70% of Pharma-
cists included in the survey. Besides, the respondents
identified the following key supporting factors for
dose banding:

— Reduction in complaints by nurses and Oncologists
regarding the extent of time from receiving a pres-
cription in the Hospital Pharmacy and the availability
of the cytotoxic drug.

— Reduction in pressure on the Pharmacy staff.

Reduction in complaints by patients due to waiting

times at Day Hospital.

— Reduction in medicine waste by incomplete usage of
vials when preparing individual doses.

— Higher likelihood of re-using the mixture prepared if
its administration is cancelled.

Antineoplastic drug and

Bandliangelimg) Band range (mg)

Standard syringes or bags (mg)

Number of syringes or
bags to be dispensed

Fluorouracil

500-1000 50 250, 300, 400, 500, 600, 1000 1-3
1100-1500 100

Cyclophosphamide

500-1000 50 250, 300, 400, 500, 600, 1000 1-3
1100-1800 100

Methotrexate

50-100 5 15, 50, 55, 60, 80 1-2
Doxorubicin

50-120 5 10, 15, 20, 40, 50 1-3
Epirubicin

50-200 5 10, 15, 20, 40, 50, 100 1-4
Leucovorin 5 10, 25 40 o

25-50 5
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Lower cost through preparation by lots and reduction
in time of preparation.

— Preparation by lots facilitates the incorporation and
standardization of quality controls in the finished pro-
duct.

— Dose banding implementation requires its acceptan-
ce by all professionals involved in the pharmacothe-
rapeutical process, including prescribers. There was
a published study about the survey on dose banding
conducted among chemotherapy prescribers, inclu-
ding clinical oncologists and haematologists from the
United Kingdom (Table 3). Questionnaires were vali-
dated with quantitative and qualitative elements, and
mailed to 1,104 prescribers throughout the United
Kingdom; 387 responses were received (35%). Many
of the participants were concerned about delays in
outpatient chemotherapy associated with the indi-
vidualized preparation of antineoplastic drugs; 81%
were aware of the dose banding system, and 63%
reported that it was implemented in their hospital, to
a higher or lower extent.

There were some differences in opinion regarding
the maximum dose variation allowed in dose banding
regimens. Maximum deviations of <5% and <10% were
supported by 52% and 40% of respondents, respecti-
vely. There was also support for the use of dose banding
with monoclonal antibodies used in Oncology, such as
trastuzumab.

On the other hand, there are certain disadvantages
associated with the use of this system. The first reason
mentioned by those opposing this system refers to an in-
crease in variability. When prescribing a cytostatic dose,
it is assumed that there will be a random variability in
measuring the patients’ weight and height, the use of a

limited number of decimals in prescription, the volume
of cytostatic within the vial, the volume of the dilution
bag, and the skill of the person responsible for prepara-
tion in terms of transferring the liquid from one contai-
ner to another. Dose banding adds on one more rate of
variability to the dose which will ultimately be adminis-
tered to the patient.

In the surveys by Plumridge? and Kaestner'', the ma-
jority of opposing opinions refer mainly to the increase
in total variability for the dose prescribed, and the lack of
clinical freedom at the time of deciding the dose admi-
nistered to the patient. Prescribers highlighted the need
for further clinical evidence in order to confirm that the-
re are no differences in therapeutic outcomes between
individual dosing and standardized doses.

Finally, there is a drawback which would limit the im-
plementation of this system in the majority of hospitals
in our setting. A large part of the electronic programs
for cytostatic prescription have no specific function to
round up body surface or final dose. Therefore, if this
was implemented, it should be done manually by the
prescribers or oncology pharmacists, with the significant
increase in workload and risk of mistakes entailed.

Types of dose banding

There are two main types of dose banding that can
be used:

Adjusted by body surface

The patient’s body surface area is rounded to the first
decimal place. For example, for a 600mg/m? dose of
5-fluorouacil in a patient of 1.61 m?, the body surface
would be adjusted to 1.60 m?, and the final dose to be
prepared would be 950 mg (Table 4).

Table 3. Outcomes obtained by Kaestner’s Survey among prescribers in the United Kingdom''

Question Yes No Don’t know M

answered

Do you have any concern about waiting time for outpatients? 281 (74%) 93 (25%) 5(1%) -

Have you ever heard about dose banding? 308 (81%) 71 (19%) - -

Does your hospital use dose banding? 238 (36%) 83 (22%) 20 (5%) 38 (10%)

Do you think that it is reasonable to use dose banding? 308 (81%) 10 (3%) 55 (15%) 6 (2%)

Do you think there are benefits in the use of dose banding? 349 (92%) 4 (1%) 7 2%) 19 (5%)

What do you think would be the maximum deviation allowed

from the individualized dose?

<5% 197 (52%) 7 2%)

<10 % 150 (40%)

<15 % 8 (2 0/0)

Other 17 (4%)

Do you find it acceptable to use dose banding with

antineoplastic drugs not currently using body surface for dosing?

Carboplatin 203 (54%) 79 (21%) 70 (18%) 27 (7%)

Monoclonal antibodies 232 (61%) 37 (10%) 72 (19%) 38 (10%)
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Table 4. Dose banding regimen for 5-fluorouracil using the English model and based on body surface as recommended by

the NECN?®
5-Fluorouracil dosing (mg/m?)
B3A 300 370 400 425 500 600
1.4 400 500 550 600 700 850
1.5 450 550 600 650 750 900
1.6 500 600 650 700 800 950
1.7 500 650 700 700 850 1000
1.8 550 700 700 750 900 1100
1.9 550 750 750 800 950 1150
2.0 600 750 800 850 1000 1200

Adjusted by final dose

The final dose obtained is rounded up with a pre-de-
fined interval. For example, for a 600mg/m2 dose of
5-fluorouacil in a patient of 1.61 m?, 966 mg should be
administered. As this value falls in the 926 to 975 mg
range, the final adjusted dose would be 950 mg (Ta-
ble 5).

In practical terms there are no significant differences
between both methods. Adjustment by body surface is
more widely implemented in the British System, becau-
se it is perceived as more compatible with daily clinical
practice’.

Antineoplastic agents most suitable for
dose banding

Not all antineoplastic drugs are suitable for prepara-
tion through this system. Three factors can be mentio-
ned as determinant for a cytostatic agent to be adequa-
te for preparation according to dose banding'®:

— Stability of the preparation in dilution
— Frequency of prescription
— Number of bands required

All publications coincide in mentioning as the key
determinant the physical, chemical and microbiologi-

cal stability of the cytostatic in dilution®. According to
some publications, they should have an expiry of over 30
days®, although mixtures with an expiry of over 15 days
are typically accepted?.

Besides stability, an essential requirement in order to
apply this system for cytostatic preparation is that these
should be mixtures typically prescribed. In the article by
Pouliquen™ it is recommended to implement it only in
those mixtures with over 250 preparations per year, that
is to say, around 5 prescriptions per week.

Dose standardization is very troublesome in those
drugs with different strengths. Many bands or standard
doses would be required for these drugs, so that their
preparation had a good cost-benefit. The least different
strengths the cytostatic has, the most beneficial this pre-
paration system will be.

Summing up, dose banding implementation would
only be recommended in those cytostatic agents with
stability in dilution, a high frequency of prescription, and
when five bands or less can cover at least 60% of the
prescriptions for said cytostatic agent®.

The medications that would currently meet these cri-
teria and could be prepared according to the guidelines
by the NECN?® for preparation with this system are:

— 5-Fluorouracil
— Cyclophosphamide
— Doxorubicin

Table 5. Dose banding regimen for 5-fluorouracil 600 mg/m? based on final dose?

Dose range Range Standardized dose Maximum variation ~ Maximum variation
(mg) (mg) (mg) (mg) (%)
676-725 50 700 25 4
726-775 50 750 25 3
776-825 50 800 25 3
826-875 50 850 25 3
876-925 50 900 25 3
923-975 50 950 25 3
976-1025 50 1000 25 2
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Epirubicin
Gemcitabine
Methotrexate
Carboplatin
Oxaliplatin

On the other hand, there has been a wide discussion
about the application of dose banding in monoclonal
antibodies used in oncohaematology''. It is considered
that there are no reasons why this type of drugs would
not benefit of dose banding preparation, as long as they
meet those requirements previously described for tradi-
tional antineoplastic drugs®.

Application in special populations

There are certain populations in which the dose ban-
ding system would not be recommended, due to their
specific characteristics®:

Paediatric patients. The application of dose banding

in paediatric oncohaematology is not prohibited a

priori. However, some authors>®'2 do not recommend

it, due to the following reasons:

e More complex dosing. The dose used in treatment re-
gimens may depend on more than one variable (wei-
ght and body surface and age).

e High interindividual variability between weight and
age.

e Smaller doses would require narrower bands, which
would not be effective for preparation by lots.

e Lower population.

— Patients with cachexia or obesity: Dose banding
would not be recommended for patients with extre-
me weight (under 45 kilos or over 100 kilos).

— Patients included in clinical trials. Though some cli-
nical trial protocols allow dosing with dose banding,
this is not allowed in most cases, so it should not be
implemented in this population.

Improvements in treatment
efficacy

The majority of published studies coincide that using
dose banding for cytostatic preparation leads to a reduc-
tion in patients’ waiting time>'%'3> and there is a lower
number of mistakes in preparation’s.

However, it is not still completely clear if there is any
reduction in direct and indirect costs'®. According to the
British Health Agency, it is estimated that the introduc-
tion of dose banding would have a minimal impact on
the total cost of oncological medicine®. However, there
could be a reduction in indirect costs for staff and ma-
terials. The guidelines by the English NECN® recommend
an investment in dose banding as the first measure to
promote savings in Hospital Pharmacies. In a pharma-
coeconomic study'®, the cost for each millilitre of anti-

neoplastic drugs purchased was calculated before and
after dose banding implementation; and this practice
reduced the cost for antineoplastic purchase to a signifi-
cant extent. The authors claim that dose banding imple-
mentation together with an adequate system of dispen-
sing and traceability could ensure a high percentage of
re-use of returned mixtures, with the resulting savings.

In any case, the economic impact would depend on the

drugs chosen, their frequency of prescription, and the

particular characteristics of each hospital. For this rea-
son, the outcomes of published studies cannot be extra-
polated to other centres.

It is unquestionable that dose standardization throu-
gh dose banding would entail major improvements for
an Intravenous Mixture Unit:

— Preparation by lots could be conducted. This pros-
pective approach would represent savings in time of
preparation, a better utilization of clean rooms in the
afternoon shift, and a reduction in preparation mis-
takes.

— It would also represent a major advance in the trai-
ning of the unit for preparation for third parties.

— The automation of preparation and the implemen-
tation of quality controls would be facilitated in the
future.

— It could represent major savings due to a wider recy-
cling of the mixtures returned by hospital wards.

The primary objective of standard preparation by dose
banding is to reduce waiting times for oncology patients
in Day Hospital. However, there are other simpler strate-
gies which should be considered before implementing
dose banding:

— To conduct medical assessment visits the day before
administration of the chemotherapy cycle'.

— To develop a computer system which prioritizes anti-
neoplastic preparations and is synchronized with the
Day Hospital agenda’®.

— To prepare mixtures in a scheduled manner before
confirmation by the prescriber, accepting a proportion
of losses by cancelation,

Conclusions

The implementation of a preparation and dispensing
system based on dose banding in a Unit for Antineoplas-
tic Mixture Preparation could be an option to consider in
order to reduce waiting times in Day Hospital, as long as
other less complex strategies have been previously tried.
The following secondary benefits can be expected: a re-
duction in preparation mistakes, a better re-utilization of
returned mixtures, and probably final savings in direct
and indirect costs. However, the limitation in the com-
puter system for individualized electronic prescription
represents a current barrier for its implementation and
development in the majority of centres.
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On the other hand, the reduced evidence available

and its low quality in terms of outcomes obtained make
it necessary to develop more studies in order to confirm
the advantages of this preparation system.
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Eculizumab en recién nacido con
sindrome hemolitico urémico
atipico: a propésito de un caso

Eculizumab for atypical hemolytic
uremic syndrome in newborn:
a case report

Sr. Director:

El sindrome hemolitico urémico (SHU) es una entidad
clinica definida por la triada anemia hemolitica tromboti-
ca microangiopética no inmune (hemoglobina <10g/dL,
esquistocitos, test de Coombs negativo), trombocitopenia
(recuento de plaquetas <150 x 10%L) e insuficiencia renal
aguda'?. La mayorfa de los casos (90%) son consecuencia
de una infeccién por Escherichia coli productora de toxina
Shiga u otros gérmenes productores de verotoxina dando
lugar a lo que se conoce como SHU tipico. Raramente se
produce el SHU atipico? (SHUa), por desregulacion de la via
alternativa del sistema del complemento, determinada por
mutaciones o polimorfismos que disminuyen o aumentan
la actividad de proteinas reguladoras del complemento.
Como consecuencia, se produce dafio endotelial y feno-
meno de microangiopatia trombdtica (MAT) sistémica’.

Clasicamente, el tratamiento de eleccién recomen-
dado para el SHUa consistia en el recambio plasmético
(RP), con el objetivo de aportar dosis elevadas de protei-
nas reguladoras del complemento funcionales y eliminar
inhibidores solubles del complemento disfuncionales en-
ddégenos, anticuerpos antifactor H y factores inflamato-
rios/trombogénicos que participan en el dafio endotelial
e hiperagregacion plaquetaria®.

La FDA y la EMA aprobaron eculizumab como trata-
miento de primera linea de SHUa. El eculizumab es un an-
ticuerpo 1gG2/4x monoclonal humanizado recombinante
gue se une especificamente a la proteina del complemen-
to C5 con gran afinidad, bloqueando la escisién en C5a'y
C5b e impidiendo la generacion del complejo C5b-9 del
complemento terminal. La consecuencia de dicha accion
es una reduccién rapida y sostenida de la microangiopatia
trombotica mediada por el complemento*.

Descripcion del caso

Recién nacido varon de 38 semanas de gestacion
y 2.130 g ingresado en UCI neonatal por edemas ge-

E*A0 0]
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neralizados tratados con perfusion de furosemida (1,5
mg/kg/hora) e hiperbilirrubinemia que no responde a
triple fototerapia y seroalbUmina. Tras realizarse una
exanguinotransfusion al segundo y tercer dia de nacer,
se observa empeoramiento del edema, hipertensién
arterial mantenida con cifras de 140/98 mmHg admi-
nistrandose hidrazalina (hasta 0,2 mg/kg) y perfusion
continua de labetalol (hasta 0,8 mg/kg/hora), elevacién
progresiva de los niveles de urea (de 62 a 146 mg/dL;
valores referencia (VR):8-26 mg/dL ) y creatinina (de
1,7 a 2,8 mg/dL; VR: 0,31-0,98 mg/dL) acompafado
de trombocitopenia (de 60 a 25 10A3/uL; VR:125- 450
10A3/ul) ya existente al nacimiento (48 1073/ plL) y
anemia hemolitica con presencia de esquistocitos y
coombs directo negativo ( la Hb pasa de 12,5g/dL a
7,8g/dL, y el Hto de 36% a 22,6%). A pesar del fallo
renal agudo no se inicia dialisis peritoneal debido a diu-
resis entre 2,5-4,5 mg/kg/hora.

Al noveno dia de nacimiento se administra plasma
por hemolisis persistente. Se transfundieron concen-
trados de plaquetas en seis ocasiones y hematies en
tres. PCR de citomegalovirus y parvovirus B19 negativa.
El estudio genético-molecular de la via alternativa del
complemento mostrd resultados normales y confirmé
ausencia de mutaciones en genes del factor H, | y MCP,
asi como en haplotipos de los genes CFH y MCP. Pese a
ello y quedando pendiente el ADAMS 13, se diagnos-
tica SHUa por la sintomatologia presentada y se inicia
tratamiento con eculizumab. Tras la primera dosis de
300 mg se observa una rapida respuesta en 48h al des-
aparecer la hemolisis y la tendencia a la trombopenia
(la Hb se normaliza pasando de 8,5 a 12,4 g/dL y la
cifra de plaguetas aumenta de 25 a 51 10A3/ulL), in-
crementandose el débito urinario y desapareciendo los
edemas, pudiendo retirarse el tratamiento diurético. El
descenso de los marcadores renales fue insidioso hasta
alcanzar las 48h post-tratamiento a partir de las cuales
pasd a ser rapido y sostenido. Mejoraron las cifras de
creatinina (3,44 a 1,9 mg/dL) y urea (156 a 102 mg/
dL). La LDH descendio de 1640 a 625 U/L (valores al 7°
y 11° dia de nacimiento respectivamente) (VR con 4 -
10 dias de edad : 545-2000 U/L);VR con 10 dias - 24
meses de edad: 180 - 430 U/L). Con la segunda dosis
una semana mas tarde se obtuvieron valores de urea de
55 mg/dL, creatinina de 0,84 mg/dL y LDH de 288 U/L.
A partir de entonces el eculizumab se administrd cada
3 semanas con evolucion favorable. Durante el trata-
miento se asocié amoxicilina clavulanico como medida
profilactica frente al meningococo.
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Comentario

El SHUa constituye una enfermedad grave, de mal
pronostico y elevada morbimortalidad. A pesar de los
espectaculares avances de estos Ultimos afios, existe to-
davia un 30-40% de pacientes en los que se desconoce
el gen o genes responsables de una posible susceptibili-
dad genética y en los que no se detecta la presencia de
anticuerpos antifactor H, por lo que es posible que otros
genes de complemento no analizados todavia puedan
ampliar la lista de genes asociados con el SHUa.

El prondstico del SHUa es sombrio pese al tratamien-
to intensivo recomendado con RP y medidas de soporte
vital. Considerando las dificultades técnicas de la rea-
lizacién de RP en pacientes pediatricos (por el tamafo
corporal), asi como sus potenciales complicaciones, Jo-
sep M Campistol et al.? en su documento de consenso
recomiendan, ante una sospecha fundada de SHUa, el
uso precoz de eculizumab como tratamiento de eleccién
de primera linea en esta poblacién, evitando la realiza-
cion de RP.

Nuestro paciente presentaba la triada caracteristica del
SHUa por lo que se pautd RP con el que no obtuvo nin-
guna mejoria. Ante esta situacion se inicié eculizumab.
Segun ficha técnica®, en pacientes con SHUa pediatricos
menores de 18 afios, la pauta posoldgica de eculizumab
se calcularfa en funcién del peso corporal iniciando tra-
tamiento a partir de los 5 kg. Hay descritos pocos casos
de utilizacién de eculizumab en neonatos, ademas de
éste 567, En todos los casos, la pauta de mantenimien-
to de 300 mg cada 3 semanas con eculizumab ha sido
adecuada para regular el sistema de complemento y con
ello la MAT. Dado a que los ensayos clinicos no recogen
pacientes de estas caracteristicas, estas experiencias nos
pueden servir para considerar al eculizumab como una

posible terapia de primera linea en recién nacidos mien-
tras se investigan otras opciones terapéuticas nuevas.
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Intoxicacién por vancomicina

en un paciente con sindrome de
secrecion inadecuada de hormona
antidiurética y diarrea

Vancomycin intoxication in

a patient with inappropriate
antidiuretic hormone syndrome and
diarrhea

Resumen

La vancomicina es un antibiético empleado en infecciones por
bacterias gram-positivas con un modelo farmacocinético bicom-
partimental. Su monitorizacién ha permitido establecer rangos
terapéuticos (10-20 mg/L) que evitan la nefrotoxicidad y la oto-
toxicidad debidas a niveles supraterapéuticos, asi como la in-
eficacia y apariciéon de resistencias por niveles subterapéuticos.
La nefrotoxicidad por vancomicina en monoterapia a dosis
habitual segun patégeno y regimenes tipicos (dosis habitual:
15-20 mg/kg/12 h) es poco frecuente y generalmente reversi-
ble. Ademas, la monitorizacion de sus concentraciones plas-
maticas permite lograr concentraciones en rango terapéutico
que facilitan un uso seguro y efectivo del farmaco. La hipoper-
fusion renal puede producir dafo prerrenal, provocando una
elevacion de los niveles de creatinina sérica, con la consiguiente
disminucion de la eliminacién del antibiotico y nefrotoxicidad.
Presentamos un caso de nefrotoxicidad no esperada por van-
comicina en un paciente con sindrome de secrecion inadecua-
da de hormona antidiurética paraneoplasico asociado.

PALABRAS CLAVE
Intoxicacion; Vancomicina; Sindrome; Secrecion; Inadecuada;
Hormona; Antidiurética; Diarrea

Abstract

Vancomycin is an antibiotic used for infections by gram-positi-
ve bacteria with a two-compartment pharmacokinetic model.
Its monitoring has an established therapeutic range (10-20
mg/L) to prevent nephrotoxicity and ototoxicity due to supra-
therapeutic levels, and inefficiency and development of resis-
tance by subtherapeutic levels.

Nephrotoxicity for vancomycin monotherapy at standard do-
ses according to pathogen and typical regimens (usual dose:
15-20 mg/kg/12 h) is rare and usually reversible. Moreover,
monitoring plasma concentrations allows to achieve concen-
trations within therapeutic range to allow safe and effective
drug use. The renal hypoperfusion can cause pre-renal dama-
ge, resulting in elevated levels of serum creatinine, resulting in
decreased antibiotic elimination and nephrotoxicity.

We report a case of unexpected vancomycin nephrotoxicity in
a patient with syndrome Inappropriate antidiuretic hormone
secretion associated paraneoplastic.

KEYWORDS
Intoxication; Vancomycin; Syndrome; Secretion; Inadequate
hormone; Antidiuretic; Diarrhea

Introduccion

La vancomicina es un antibiético glicopéptido bacte-
ricida empleado en infecciones por bacterias gram-po-
sitivas (incluidas Staphylococcus aureus y Streptococcus
epidermidis meticilin-resistentes)’. Sigue un modelo far-
macocinético bicompartimental, con una semivida de
eliminacion (t, ,) de 6-12 horas y un volumen de distri-
bucion de 0,4-1 L/kg?.

El indice farmacocinético-farmacodindmico mas Util
para predecir la efectividad del tratamiento es AUC/CMI
(érea bajo la curva de concentracién-tiempo/concentra-
cibn minima inhibitoria), sin embargo, al ser un indice
gue no siempre es posible calcular, se recomienda moni-
torizar concentraciones valle?.

El European Committee on Antimicrobial Susceptibility
Testing (EUCAST) fija para Staphylococcus aureus y Strep-
tococcus epidermidis la relacion AUC,,/CMI>400 para
alcanzar concentraciones plasmaticas de vancomicina en
rango terapéutico® recomendando concentraciones valle
de vancomicina superiores a 10 mg/L siempre y cuando
CMI=1 mg/L, o entre 15-20 mg/L para CMI>2 mg/L"4>.

Caso clinico

Varén de 82 afios de edad que acude al Servicio de
Urgencias por: disnea, aumento de expectoraciéon vy
somnolencia. Como antecedentes personales relevantes
presenta: hipertension arterial, diabetes mellitus, fibrila-
cion auricular paroxistica, sindrome Guillen-Barré y car-
cinoma epidermoide orofaringeo T3NOMO con Sindro-
me de Secreciéon Inadecuada de Hormona Antidiurética
(SIADH) paraneoplasico asociado, pendiente de inicio de
radioterapia radical. Su tratamiento habitual consta de
acido acetilsalicilico 100 mg, lorazepam 1 mg, silidosina
8 mgy omeprazol 20 mg, todos ellos en Unica toma dia-
ria; (tolvaptan suspendido tras ultimo ingreso).

El paciente ingresa diagnosticado de neumonia bilo-
bar por broncoaspiraciéon asociada a hiponatremia hi-
poosmolar (sodio: 101 meg/L (rango normalidad (R.N.)
135-145 meg/L), Osmolalidad 210 mOsm/kg (R.N. 280-
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300 mOsm/kg). Presenta disfagia intensa y sangrado
asociado a tumoracién faringea planificAndose gastros-
tomia e iniciando nutricion parenteral por via periférica,
tratamiento antibidtico empirico con meropenem 1000
mg/8 h y reposicién de natremia mediante sueroterapia
(252 meq de sodio en 500 mL de suero salino fisiolo-
gico 0,9% cada 12 horas); posee funcién renal normal
(MDRD-4 IDMS: > 60 ml/min/1,73m?).

A su ingreso en Medicina Interna, se objetiva mejoria
clinica y analitica (sodio: 130 meg/L), y el Servicio de Ne-
frologia valora SIADH paraneoplasico con buena respuesta
a reposicion natrémica mediante sueroterapia que se sus-
pende. Se reinicia tratamiento a dosis bajas de tolvaptan
para evitar correcciéon en exceso (7,5 mg/24 h) y posterior-
mente se aumenta a dosis habitual de 15 mg/24 h. Presen-
ta sindrome febril sin foco claro, inicidandose tratamiento
empirico con cefepime 2000 mg/12 h, vancomicina 1000
mg/12 h'y oseltamivir 75 mg/12 h. Se solicitan hemocul-
tivos que resultan positivos para Streptococcus epidermi-
dis meticilin-resistente, sensible a vancomicina (CMI = 2
mag/L), por lo que se mantiene el tratamiento antibiético
considerando bacteriemia por catéter, que se retira. Se rea-
liza ecocardiograma transtoracico descartando endocardi-
tis. Posteriormente los hemocultivos son negativos.

Tres dias después del inicio del tratamiento, se aumen-
ta dosis de vancomicina a 1250 mg/12 h por persistencia
de picos febriles, PCR: 9,6 mg/dL (R.N: 0,0-0,5 mg/dL) y
procalcitonina: 4.01 mcg/L (R.N: 0,0-0,5 mcg/L). A los
dos dias se extraen nuevas concentraciones plasmaticas,
siendo aun inferiores (8,4 pg/mL) (se valora la posibilidad
de error en la extraccion de la muestra o en la exactitud
y precision de la medida), por lo que se realiza estudio
farmacocinético para la prediccion de dosis mediante
estimacion bayesiana, utilizando el programa PKS® (Ab-
bott Base Pharmacokinetic System, Abbott Diagnostics),
calculando una t,, de 6.4 h y realizando un incremento

de dosis a 1000 mg/8 h.

Se aflade metronidazol oral 500 mg/8 h al tratamien-
to debido a persistencia de diarrea por Clostridium diffi-
cile, y dos dias después se objetiva empeoramiento de la
funcion renal debido a pérdidas digestivas, provocando
fallo pre-renal con hiponatremia (sodio: 115 meg/L), que
preceden a la elevaciéon de los niveles de creatinina hasta
2,46 mg/dL y elevacion de concentraciones plasmaticas
pre-dosis de vancomicina hasta 43,1 pg/mL, por lo que
se suspende tratamiento. Se desarrolla fallo renal agudo
y se alcanzan valores de creatinina de 5,07 mg/dL en
los dias posteriores a la suspension del tratamiento con
vancomicina intravenosa. Nueve dias después de la sus-
pension, su eliminacion sigue siendo muy lenta, con una
t,, de 132 hy alcanzandose una concentracion plasma-
tica de 25,5 pg/mL. No se alcanzan concentraciones por
debajo del rango terapéutico hasta 15 dias después de
suspender el tratamiento antibidtico.

El Servicio de Nefrologia suspende nutricién enteral
para evitar favorecer la diarrea, y realiza nueva correc-

cion natrémica, mediante suspension del tratamiento
con tolvaptan, aumento de sueroterapia y forzado de
diuresis (aproximadamente 3000 mL/dia) para eliminar la
vancomicina plasmatica. Se administra vancomicina por
gastrostomia, por persistencia de diarrea por Clostridium
difficile a pesar de tratamiento con metronidazol oral.
Posteriormente el paciente presenta hipertension, con
diuresis muy abundante y agua libre muy positiva pro-
duciendo situacion de hipernatremia (sodio: 157 meg/L)
a pesar de suspension de tolvaptan, por ello se reducen
sueros salinos para aumentar el agua libre. Ademas pre-
senta acidosis metabdlica que se corrige con bicarbona-
to, y alcalosis respiratoria realizandose radiografia de t6-
rax por sospecha de derrame pleural izquierdo. Debido a
persistencia de concentraciones plasmaticas elevadas de
vancomicina e hipernatremia se reajusta sueroterapia y
se afiade desmopresina.

Finalmente se consigue resolucién de la bacteriemia
asociada a Streptococcus epidermidis meticilin-resisten-
te, férmula hematoldgica normal y afebril tras resolucion
de la intoxicacion por vancomicina, resolucién paulatina
del episodio de diarrea, recuperacion de la funcién renal
y natremia, reintroduciéndose dieta enteral por gastros-
tomia y terapia radioterapica (36 sesiones), suspendién-
dose metronidazol y vancomicina oral.

Comentario

La situacion de insuficiencia renal aguda y la elevacion
de las concentraciones plasmaticas de vancomicina en
nuestro paciente fue de etiologia multifactorial, como
resultado del tratamiento con tolvaptan (15 mg/24 h)
gue produce un aumento de la excrecion de agua libre,
y que habria coincidido con la situacion pierde-sal, de-
plecion de volumen por diarrea y reduccién de la sintesis
paraneoplasica de ADH. Este conjunto de factores po-
drian haber aumentado las concentraciones plasmaticas
de vancomicina hasta valores toxicos, produciendo dete-
rioro de la funcién renal.

La nefrotoxicidad por vancomicina se debe al aumen-
to de la proliferacion de las células epiteliales del tubulo
proximal renal, mediante estimulacién del consumo de
oxigeno y aumento de ATP, actuando como estimulante
oxidativo de la fosforilacion y produciendo necrosis del tu-
bulo proximal por estrés oxidativo?. Ademas, afecta a la re-
gion medular de la nefrona destruyendo los glomérulos®.

Normalmente la nefrotoxicidad por vancomicina en
monoterapia con dosis y regimenes habituales seguin pa-
tégeno vy localizacion de la infeccion es poco frecuente y
generalmente reversible, aunque concentraciones supe-
riores a 10 mg/L se asocian a un mayor riesgo?’, no re-
lacionandose con concentraciones maximas. Ademas, la
hipoperfusion renal puede producir dafio pre-renal, pro-
duciendo elevacion de los niveles de creatinina sérica?.

Pacientes complejos, como es nuestro caso, necesitan
un estrecho control y monitorizacion frecuente de con-
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centraciones plasmaticas de vancomicina, que puedan
anticipar el aumento de su concentracion y posterior al-
teracion de la funcion renal.
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Usos del micofenolato de mofetilo
en condiciones distintas de las
autorizadas: nefritis lapica

Off-lable uses of mycophenolate
mofetil: lupus nephritis

Sr. Director:

Tal y como definieron Garcia-Sabina A, et al.’, el uso
de medicamentos en indicaciones no aprobadas en sus
fichas técnicas (indicaciones off-label) es comun en la
practica clinica hospitalaria. Dentro del listado analiza-
do por estos autores, merece una mencion especial el
micofenolato de mofetilo (MMF), profarmaco del acido
micofendlico (AMF), ya que ha ascendido en los ultimos
anos en la busqueda de su lugar dentro del arsenal te-
rapéutico, como agente inmunosupresor ahorrador de
corticosteroides

La indicacion aprobada por la Agencia Europea del
Medicamento (EMA) y la Agencia Espafiola del Medica-
mento y Productos Sanitarios (AEMyPS) es la profilaxis
del rechazo agudo de trasplante en pacientes someti-
dos a transplante alogénico renal, cardiaco o hepatico,
en combinacién con ciclosporina y corticosteroides?. Sin
embargo, la realidad clinica pone de manifiesto que este
farmaco se esta utilizando en indicaciones no autoriza-
das en ficha técnica, por extensién de las indicaciones de
un farmaco a otras «relacionadas» con las aprobadas en
su ficha técnica.

El acceso al MMF y al AMF en estos casos esta regu-
lado por el Real Decreto 1015/20093 que regula la dis-
ponibilidad de medicamentos en situaciones especiales,
como el uso de medicamentos en condiciones distintas
de las autorizadas. Dentro de este procedimiento, jue-
gan un papel muy importante las Comisiones de Far-
macia y Terapéutica, ya que deben valorar la evidencia
cientifica que apoye el uso de los farmacos.

Se deben definir los criterios de uso, pues si éste cons-
tituye una alternativa terapéutica mas eficaz y/o segura,
puede ser de eleccion, independientemente de que su
uso esté o no recogido en su ficha técnica. En cualquier
caso, el uso fuera de ficha técnica de medicamentos
exige disponer de una minima evidencia cientifica que
avale su uso'.

Se realiz6 un estudio observacional y retrospectivo so-
bre un grupo de 109 pacientes mayores de edad, que
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recibieron al menos una dosis de MMF &6 AMF entre el
ano 2003 y 2013. Se consultaron las historias clinicas
proporcionadas por el Servei d’Atencio Primaria Barce-
lonés Nord i Maresme a través del programa informa-
tico de historia clinica compartida y receta electrénica
(e-Cap), y se registraron los resultados en una tabla Ex-
cel. Se evalud la prevalencia del uso off lable de MMF
y AMF. A partir de los resultados obtenidos, se realizé
una revision bibliogréfica con la patologia méas prevalen-
te (Nefritis Lupica), consultando Uptodate, Pubmed, Trip
Data Base, Cochrane Plus, y el portal de la American Co-
llege of Rheumatology (ACR).

La evidencia disponible en cuanto a eficacia y seguri-
dad del uso del AMF y MMF en indicaciones no aproba-
das es limitada. Las guias de la ACR referentes a Nefritis
Lupica publicadas en 1999 no inclufan en su esquema
terapéutico el MMF. El tratamiento de la NL habia esta-
do limitado hasta entonces a la utilizacion de dosis altas
de corticosteroides en combinacion con dos inmunosu-
presores: Ciclofosfamida (CF) en la fase de induccién,
y Azatioprina en la fase de mantenimiento. Los efectos
adversos de la CF (infecciones, infertilidad, neoplasias,
entre otros) llevaron a la busqueda de alternativas tera-
péuticas, como el MMF.

La ACR, en base a los datos los ensayos clinicos y
metaanalisis publicados hasta el momento, y segun las
clases histoldgicas definidas en 2003 por la Sociedad In-
ternacional de Nefrologia y Patologia renal, determiné
en 2012 nuevos esquemas terapéuticos que posicionan
el MMF en un lugar alto de eficacia/seguridad*

Los objetivos del tratamiento de la NL, que afecta apro-
ximadamente al 50% de los pacientes con lupus eritema-
toso sistémico, son lograr una remision completa de la en-
fermedad, mantener la funcién renal, reducir la incidencia
de exacerbaciones, controlar la proteinuria y factores de
riesgo cardiovascular, evaluar y maximizar la adherencia
terapéutica, realizar farmacovigilancia de los medicamen-
tos administrados y evaluar el riesgo de infecciones®.

Actualmente existen 4 revisiones sistematicas y 6 me-
taandlisis recogidos en el Documento de consenso del
Grupo de Enfermedades Autoinmunes Sistémicas de la
Sociedad Espafnola de Medicina Interna y de la Sociedad
Espanola de Nefrologia®, que combinan y resumen los re-
sultados de los estudios en los que se han comparado CF
y Azatioprina con MMF, y que demuestran que el MMF
presenta un mejor perfil de efectos secundarios con una
menor incidencia de leucopenia y de amenorrea.

En fase de induccion, los primeros ensayos clinicos de-
mostraron superioridad estadistica del MMF en eficacia,



CARTAS AL DIRECTOR

Farm Hosp. 2015;39(4):222-223 - 223

pero los resultados no fueron consistentes por la hetero-
geneicidad del disefio y el reducido tamafio de muestra.
Por ello, se realizé el estudio ALMS (afo 2009), el mayor
hasta la fecha con 370 pacientes incluidos, que ha dado
lugar a que en los metandlisis mas recientes se concluya
que el MMF es similar en términos de eficacia a la CF en
la fase de induccién, con un mejor perfil de seguridad.
Por ello MMF es actualmente prescrito como tratamien-
to de primera linea, especialmente en edad fértil°.

En la fase de mantenimiento, los estudios MANTAIN
(afio 2010)’ y ALMS (ano 2011)8, demostraron equiva-
lencia y superioridad respectivamente del MMF vs. Aza-
tioprina, aunque no se han realizado aun metaanalisis
gue puedan reforzar estos resultados®.

La dosis 6ptima de MMF 6 AMF para los regimenes
de induccion y mantenimiento, la duracién total del tra-
tamiento, la utilidad de la monitorizacion y el uso del
MMF en combinacién con otros inmunosupresores, son
areas de investigacion que permitiran definir la forma
de utilizar el MMF para el tratamiento de la NL. El uso
de farmacos no autorizados en enfermedades autoin-
munes se entiende como un eslabon de la cadena asis-
tencial, dando lugar al desarrollo de competencias del
farmacéutico hospitalario. El farmacéutico hospitalario y
el médico prescriptor deben trabajar conjuntamente en
la busqueda de la méxima evidencia y en la protocoliza-
cion activa, con el fin de conseguir la méaxima eficacia al
menor riesgo.
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Hemos leido con interés el articulo escrito por Redon-
do Capafons et al. sobre el impacto de la crisis econo-
mica en la actividad de un Comité Etico de Investigacion
Clinica. Creemos oportuno puntualizar algunos aspectos
relacionados con las normativas vigentes que dicho arti-
culo no recoge, con el fin de completar ciertos aspectos
de la discusion.

En el estudio se comparan dos periodos: precrisis
(2003-2007) y crisis (2008-2012). Durante el segundo
periodo los estudios observacionales (EO) evaluados por
un Comité Etico de Investigacién Clinica (CEIC) dupli-
caron su numero, manteniéndose e incluso incremen-
tandose la actividad del mismo a pesar de una marcada
disminucion de ensayos clinicos. Los autores sostienen
como las causas mas probables de este aumento, la sen-
cillez y coste de los EO desde el punto de vista logistico y
econémico y la labor formativa y asesora del CEIC sobre
los investigadores para someter los proyectos a conside-
racion del mismo'.

Siendo conscientes de los problemas que puede en-
trafar la generalizacion de los resultados a partir de la
actividad de un unico CEIC, pensamos que la hipdte-
sis de un mayor sometimiento de EO a la consideracién
del CEIC podria deberse a dos causas: 1) el aumento
del nimero de estudios que se someten al dictamen de
un CEIC por labor formativa y asesora del CEIC, como
indican los autores y 2) la incorporacion a la actividad
del CEIC de estudios que previamente no se sometian
al dictamen del CEIC con motivo de un cambio en la
legislacion.

ELAE
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Respecto a la primera posible causa, durante el pe-
riodo precrisis se enviaban al CEIC el 99% de los EO
gue la normativa exigia que fuesen evaluados por un
CEIC2.

Dado el estrecho margen de mejora, no parece que
un aumento del cumplimento de la normativa (por la-
bor formativa y asesora del CEIC u otras causas) en el
periodo de crisis explique totalmente el incremento de la
actividad observada en el CEIC.

Respecto a la segunda posible causa, cabe destacar
gue coincidiendo con el periodo de crisis, se publicé la
Orden SAS 3470/2009 y a partir de ese momento fue
obligatoria la clasificacion por parte de la Agencia Espa-
fiola de Medicamentos y Productos Sanitarios (AEMPS),
de todos los estudios observacionales que recogen in-
formacion sobre medicamentos. Ademas se establecid
gue el dictamen favorable de un CEIC, fuese un requisito
obligado para los estudios EPA, pero también para los
estudios que recogen informaciéon sobre medicamentos,
pero éstos no son objeto de estudio (categoria No-EPA)>.
Es posible que con motivo de este cambio legislativo, los
EO de categoria NO-EPA que no habian sido objeto de
regulacién previa y que probablemente no se sometfan a
la evaluacion de un CEIC, se incorporasen a la actividad
del CEIC a partir de ese momento.

Por ultimo, la disminucién de las fuentes de financia-
cién publicas durante la crisis ha afectado a los fondos
disponibles para la realizacién de cualquier tipo de inves-
tigacion biomédica. Sin embargo, el nimero absoluto de
ensayos clinicos autorizados en Espafia ha permanecido
estable con pequefas fluctuaciones durante la crisis y
el numero de EO clasificados ha aumentado (Figura 1).
Una explicaciéon posible para ello seria el reemplazo de
la fuente de financiacion publica por fuentes de finan-
ciacion privadas tal y como observan Redondo Capafons
et al en su articulo’. Por otra parte, desconocemos el
numero de estudios multicéntricos llevados a cabo en
el periodo de crisis, y que podrian influir en la actividad
del CEIC.

En conclusion, pensamos que la explicacion mas fac-
tible para explicar gran parte del aumento de la activi-
dad del CEIC durante el periodo de crisis, mas alla del
menor costo que supone el desarrollo de EO, puede ser
el efecto que la normativa publicada en 2009 tuvo en
la incorporacién a la actividad del CEIC de estudios que
previamente no se sometian la evaluacion alguna (en es-
pecial estudios No-EPA). Por otra parte es previsible que
en un futuro se observe una disminucién en la actividad
del CEIC con motivo de la publicacién del Real Decreto
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Figura 1. Numero absoluto de ensayos clinicos autorizados y estudios observacionales clasificados por la AEMPS durante el periodo

2003-2012.

577/2013, que establece /a evaluacion de los aspectos
éticos por un solo CEIC y el reconocimiento del dictamen
por el resto de CEIC, evitdndose la reevaluacion (duplica-
cion de tareas) de estudios®.

Las opiniones expresadas en este trabajo son respon-
sabilidad de los autores por lo que no reflejan necesa-
riamente el punto de vista de los organismos en los que
trabajan.

Abreviaturas

EPA-SP: Estudio posautorizacion observacional con
medicamentos, de seguimiento prospectivo.

EPA-AS: Estudio posautorizacion observacional con
medicamentos, de seguimiento prospectivo,

financiado con fondos publicos o promovidos por la
Administracion sanitaria.

EPA-LA: Estudio posautorizacién observacional con
medicamentos, de seguimiento prospectivo,

requerido por una autoridad competente como con-
dicién a la autorizacion de un medicamento.

EPA-OD: Estudio posautorizacion observacional con
medicamentos, con otros disefos (transversal, retros-
pectivo).

No-EPA: Estudio observacional no posautorizacion.
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