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RESUMEN

Antecedentes

En el 2008 el Institut Catala de la Salut (ICS) implementd en su Estacion Clinica de trabajo ECAP
unos Sistemas de Ayuda a la Toma de Decisiones Clinicas (SADC) a nivel de prescripcidn con el

objetivo de mejorar la seguridad clinica en el uso de medicamentos, el PREFASEG y el Self Audit.

El PREFASEG genera automaticamente avisos on-line al facultativo cuando detecta algun posible
Problema Relacionado con la Medicacién (PRM). En el momento del alta de un nuevo
tratamiento valora la idoneidad del tratamiento, de manera individualizada para el paciente, en
funcién de: los medicamentos activos, las caracteristicas demograficas (edad y sexo), y sus
condiciones clinicas (patologias, variables bioquimicas), a la vez que proporciona una

recomendacion terapéutica.

El Self Audit facilita a los médicos la posibilidad de revisar sistematicamente algunos PRM de sus
pacientes, en el momento que lo consideren oportuno. Facilita la busqueda de pacientes con
alguin problema farmacolégico relacionado con los medicamentos que tiene prescritos,
facilitando la gestion del cambio y / o suspensién de la medicacidn desde la herramienta. De
esta manera se sistematizan algunos aspectos de la revisidon de la medicacion de los pacientes,

a partir de un ejercicio de evaluacion profesional.

El objetivo del presente estudio fue analizar y presentar los principales resultados derivados del
uso del PREFASEG y del Self Audit en la atencidn primaria (AP) de Cataluia. En el caso del Self
Audit, también se analiza el efecto de un indicador de seguridad incentivado sobre los resultados

obtenidos.

Método:

Estudio descriptivo transversal que analiza los avisos relacionados con los PRM detectados por

PREFASEG vy Self Audit durante los afios 2016, 2017 y 2018 en la AP de Cataluiia.

Se analizaron el niumero de los distintos avisos de PRM generados por PREFASEG vy Self Audit,
los farmacos implicados y la aceptacién o rechazo de la recomendacién dada desde la

herramienta. En el caso de PREFASEG un aviso se considerd “aceptado” cuando no se prescribio
9



el medicamento que generd el aviso on-line. En el caso de Self Audit, un aviso se considerd
“resuelto” cuando se dio de baja el medicamento que generaba el PRM o bien cuando se resolvioé

la condicidn clinica que lo generaba.

Los principales avisos de PRM estudiados fueron: duplicidades terapéuticas, alertas de seguridad
de la Agencia Espafiola del Medicamento, fdrmacos desaconsejados en geriatria y pacientes

polimedicados con PRM de elevada relevancia clinica.

Se analizaron las prescripciones de 6.411 médicos de AP del ICS que utilizan el ECAP y presentan

sus servicios a 5.8 millones de catalanes a través de 288 equipos de AP.

Resultados:

A nivel de PREFASEG, en los 3 anos estudiados, se analizaron 67.2 millones de nuevas
prescripciones, de las cuales el PREFASEG generd 4.379.866 avisos (1 por cada 15 altas de
tratamiento). La aceptacion fue de 1.222.159 avisos (28%); se aceptaron 1 de cada 4 avisos. Las
interacciones farmacoldgicas y las duplicidades terapéuticas fueron los avisos con mayor
deteccion, representando el 40% (1.691.886) y el 30% (1.436.721) del total de avisos,
respectivamente. Los principales grupos farmacoldgicos implicados en los avisos de seguridad
fueron los antiinflamatorios no esteroideos (AINE) y los Inhibidores Sistema Renina Angiotensina

(ISRA).

A nivel de Self Audit, el analisis global mostré una resolucién de los PRM inferior al 10%.
Estudiando los 3 tipos de PRM de alta relevancia clinica vinculados al indicador de seguridad
incentivado (duplicidades, alertas de seguridad de la AEMPS y de polimedicados con PRM de
alta relevancia clinica) se observé en conjunto una resolucion del 41% en 2016 (17.358), del 21%

en 2017 (11.304) y del 20% (8.135) en 2018.

Conclusion:

PREFASEG es una herramienta que parece contribuir a evitar la generacién de potenciales PRM
de seguridad y el Self Audit ayuda a reducir PRM de seguridad existentes en la HC de manera
sistematica, obteniendo mejores resultados en los PRM vinculados a un indicador de seguridad
incluido en los incentivos de los médicos de AP. No obstante, es importante mejorar estos SADC
para lograr incrementar el grado seguimiento de los avisos y, con ello, mejorar la seguridad de

los pacientes.

10
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INTRODUCCION

Uso de medicamentos en las ultimas décadas

En las ultimas décadas, el consumo de farmacos ha ido aumentando en todo el mundo,
especialmente en los paises altamente desarrollados, lo que ha generado que los pacientes
estén mas expuestos a los farmacos y a sus posibles efectos adversos. Ademas, el uso simultaneo
de varios medicamentos, la polifarmacia’(Bushardt RL et al 2008), se ha convertido en una

234y la multimorbilidad®. Los médicos,

practica habitual debido al envejecimiento de la poblacién
a menudo, tratan cada enfermedad de sus pacientes de manera individual sin tener en cuenta
la multimorbilidad®’. Aunque la polifarmacia puede ser necesaria y adecuada en algunos casos?,
aumenta el riesgo de errores de medicacidn y efectos adversos® %1112 | as revisiones periddicas

de la medicacién son especialmente provechosas en los pacientes con polifarmacia®.

La Comisidn Europea en uno de sus informes indicaba que entre el 3 y el 10% de las causas de
ingresos hospitalarios entre 2012 y 2014 eran los efectos adversos a medicamentos (EAM) (2.5-
8.4 millones anuales), y que entre el 2.1 y el 6.5% de los pacientes hospitalizados
experimentaron algin EAM (1.8- 5.5 millones anuales)®. Ante esta realidad, desde los ultimos
afios de la década de 1990, la seguridad clinica del paciente se ha convertido en una prioridad
de los sistemas sanitarios'® '°, Varias iniciativas han situado la necesidad de una nueva cultura
de la seguridad en el entorno sanitario y politico® 17 18 Para ello ha resultado esencial definir
actuaciones para evitar, prevenir y mejorar los efectos adversos o lesiones derivadas de los
procesos de atencidn sanitaria que sean prevenibles (puesto que algunas reacciones adversas

son inherentes al tratamiento, y no pueden ni evitarse ni minimizarse).

No hay que perder de vista que el 50% de los acontecimientos adversos relacionados con errores
de medicacién son evitables. En Espaiia, el estudio ENEAS realizado en la Atencidn Especializada
(AE) demostré que el 42.8% de los eventos adversos eran evitables y que mas de un tercio de
estos eventos adversos estaban relacionados con la medicacion *°. Posteriormente en el estudio
APEAS ?°, realizado en la Atencidon Primaria (AP) se observé una prevalencia del 10% de eventos
adversos, de los que el 48% estaban relacionados con la medicacion. De ellos, poco mas de la
mitad correspondia a errores en la prescripcion de medicacion y el resto a reacciones adversas

a los medicamentos.

12



Otro de los factores que favorece la aparicién de problemas relacionados con los medicamentos
esta relacionado con la fragmentacion del sistema sanitario. El paciente va moviéndose dentro
del sistema y es atendido por diferentes niveles asistenciales: atencién primaria, atencion
especializada, atencién a las urgencias, centros socio-sanitarios y residencias geriatricas.
Ademas, nuestro sistema de salud se orienta a la atencion de las enfermedades, como
condiciones individuales, lo que redunda en dificultades para ofrecer una atencién mas integral
a los pacientes con multimorbilidad® 2! 22, Son diversos los autores que defienden que estos

pacientes reciben una atencién fragmentada, incompleta, ineficiente e ineficaz? .

Contexto de los inicios de los Sistemas de Ayuda a la toma de decisiones clinicas (SADC)

Afortunadamente, en paralelo a este incremento del consumo de farmacos poblacional y a sus
implicaciones, se ha producido un importante avance en el desarrollo de tecnologias aplicadas
al ambito sanitario. Han sido diversas las organizaciones internacionales (Institute of Medicine,
Joint Commission on Accreditations of Healtcare Organizations, National Quality Forum...) que
han impulsado que las nuevas tecnologias de la informacidn y la comunicacion (TIC) se
orienten a mejorar la calidad asistencial, la seguridad y el coste-efectividad en el cuidado del

paciente.

En 1999 el informe técnico ‘To err is human’ del Institute of Medicine (US) ** puso de manifiesto
la necesidad de desarrollar las nuevas tecnologias de la informacién (TIC) para reducir los errores
médicos. Asi distintos informes posteriores, afirmaban que el registro electréonico de la actividad
asistencial propio de la historia clinica electrénica (HCE), junto con la integracién en dicha HCE
de sistemas de ayuda en la toma de decisiones clinicas (SADC), contribuirian a mejorar la calidad

para el sistema sanitario?* 25 26 27 28,

En esta linea, los SADC empezaron a implantarse a finales de la década de los 90, siendo Estados
Unidos el maximo exponente de ese desarrollo® (Ozdas A y Miller RA 2007). Se esperaba una
implantacién rdpida al contar con el apoyo de las autoridades estadounidenses, sin embargo la
complejidadades y las dificultades en los desarrollos tecnoldgicos enlentecieron la

implantacién3© 3L,
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En Espafia, la implantacién de los SADC llegd mas tarde y se produjo de forma lenta y muy
heterogénea en los diferentes territorios del estado y en los distintos niveles asistenciales.
Actualmente existe amplia variabilidad en los SADC implantados en los diferentes hospitales del

estado espafiol y en los distintos centros de atencidn primaria.

Definicidn y caracteristicas generales de los SADC

En la literatura cientifica encontramos diversas definiciones de SADC a lo largo de los afios 32 33,

Segun Kawamoto et al 20053, un SADC seria cualquier sistema electrénico disefiado para ayudar
a latoma de decisiones clinicas, que tiene en cuenta las caracteristicas del paciente para generar
una evaluacién especifica de éste y asi poder proporcionar una recomendacion para ser valorada
por los clinicos. Otros autores, definen los SADC como aplicaciones informaticas que integran
informacidn sobre medicamentos y datos relacionados con los procesos clinicos de los pacientes
para generar un aviso o alerta de manejo clinico® 3°. Estos sistemas combinan de manera
inteligente el conocimiento clinico y la informacion de los pacientes presentando
recomendaciones al profesional adecuado, en el momento apropiado y proporcionando

recomendaciones especificas acorde con las caracteristicas del paciente 3¢ %7,

Estos sistemas pueden incorporarse en cualquiera de las etapas del proceso de atencion
sanitaria, como el diagndstico, el tratamiento o prevencién, asi como pueden dirigirse a
cualquier profesional del equipo asistencial (médicos, enfermeros, farmacéuticos...). No
obstante, cabe destacar el avance de los SADC en el drea del medicamento, pudiendo actuar en
la seleccion de farmacos, en la prescripcion y conciliacién de la medicacién, en la validacion
sanitaria y dispensacion, en la administracidon del medicamento y en el seguimiento terapéutico
del paciente®” (ver figural). Algunos autores defienden que los SADC dirigidos a la fase inicial de
prescripcidon pueden ser los que mayor impacto tienen en la mejora de la seguridad de los
pacientes®. Ademds, la integracién de los SADC en la historia clinica electrénica (HCE), ha
permitido dotar las historias de sefales interactivas que alertan a los profesionales ante
situaciones de riesgo para el paciente?, favoreciendo la mejora del proceso de prescripciényy la

seguridad clinica de los pacientes3d 384041,
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Figura 1. Aplicacién de los SADC en el area del medicamento

¢;Doénde actian?

La literatura cientifica evidencia que los beneficios de los SADC son multiples** 344, asi diferentes

estudios defienden que contribuyen a mejorar la dosificacion y la seleccién de farmacos, la
realizacion de actividades preventivas, la indicacién de pruebas, la disminucidn de la morbilidad.

Algunos autores apuntan que también ayudan a mejorar los resultados de calidad asistencial®.

En términos generales, los principales beneficios esperados de los SADC integrados en la HCE se

podrian resumir en los siguientes puntos:

- Disminuir los errores derivados de la practica asistencial

- Mejorar la seguridad en la prescripcion farmacolégica

- Aumentar el tiempo dedicado a la atencidn al paciente en la consulta

- Mejorar la adherencia a las guias de practica clinica

- Mejorar el registro clinico

- Disminuir el tiempo de aplicacion de las nuevas evidencias cientificas (que se estima
que es de 5 afios)

- Facilitar la conciliacién entre niveles asistenciales

- Reducir los costes sanitarios y las hospitalizaciones

Segun Osheroff ¥, para que los SADC sean Utiles y eficientes es indispensable garantizar que se
cumplan los “5 rights” o “5 verdades”:
= Informacidn correcta.

- Persona/profesional correcto.

Formato de la intervencién correcto.

Via de comunicacién correcta.

Momento correcto en el flujo de trabajo.
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En contraposicidn, el principal riesgo asociado a los SADC se define como ‘fatiga mental
experimentada por los facultativos que se enfrentan a numerosos alertas i avisos’. Con la carga
de trabajo actual del personal sanitario, es imprescindible controlar el nimero de avisos que se
pueden generar, proporcionar informacion atil, precisa y con una recomendacién clara de Ia
actuacidn a realizar. La emisidn excesiva de alertas en situaciones clinicas irrelevantes puede
llevar a una “alert fatigue” o “saturacion de alertas”, ya que la interrupcidn continua del flujo
de trabajo del prescriptor conduce a una mayor omisién global de las alertas, omitiendo incluso
aquellas consideradas mas importantes?® 47 4 49 para disminuir el riego de fatiga de alertas es
necesario aumentar la especificidad de los avisos, no interrumpir innecesariamente el flujo de

trabajo y dar la informacién de forma clara.

Los SADC enfocados a nivel de prescripcidn se pueden clasificar en base a diferentes criterios. Si
atendemos al momento de aparicién del aviso o alerta en el proceso asistencial, segin la
clasificacién de Chaffee®, encontramos SADC de tipo pasivo o activo. Los pasivos requieren de
activacion voluntaria por parte del profesional y el usuario tiene la opcién de acceder o no a la
informacidn, en cambio los activos generan avisos de forma automatica frente a unas
determinadas condiciones. Por otra parte, los avisos o alertas pueden tener caracter informativo
o promover la interrupcién de una accidn, como puede ser evitar la prescripcion de un
medicamento®.. Kupperman GJ et al °?, definieron dos tipos de SADC: los basicos y los avanzados.
Los SADC basicos generan avisos relacionados uUnicamente con la medicacién que toma el
paciente como, por ejemplo: alergias, interacciones entre fdrmacos, dosis maximas o minimas,
duplicidades farmacoldgicas. Los SADC avanzados generan avisos teniendo en cuenta las
caracteristicas clinicas (variables clinicas, diagnésticos) y demograficas (edad, sexo) de los
pacientes. Como SADC avanzados también nos encontramos protocolos y guias de practica

clinica informatizadas® >* *

qgue permiten seleccion y dosificacion de farmacos seguln
comorbilidades. Segun algunos autores®®, los SADC avanzados proporcionan una mayor

proporcidn de alertas clinicamente relevantes que los sistemas basicos.
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Definicidn y caracteristicas de los SADC de Catalufa: PREFASEG y SELF AUDIT

Ante la necesidad de mejorar la seguridad en el uso de medicamentos, el Institut Catala de la
Salut (1CS), entidad publica que presta servicios de salud en AP al 85 % de la poblacidn
catalana, en el 2008 empez6 a disefiar y desarrollar un conjunto de SADC con el objetivo de
facilitar a los profesionales la toma de decisiones en el ambito de la prescripcion y mejorar la

seguridad en el uso de medicamentos.

Los SADC desarrollados desde el ICS para la atencidn primaria de salud comparten las siguientes

caracteristicas:

e dan soporte a la totalidad de médicos de medicina de familia (n= 6.400) y equipos
de AP (n = 288) del ICS. EIl ICS da cobertura en AP al 85% de la poblacidn catalana
(5.8 millones de habitantes).

e estdn integrados en la estacidn clinica de trabajo de AP, llamada ECAP, que utilizan
el 100% de los facultativos de AP del ICS

e interaccionan con el conjunto de la informacidn clinica y asistencial presente en la
historia clinica informatizada de los pacientes facilitando la individualizacién de les
recomendaciones generadas.

e actlan en la fase de la prescripcion farmacolégica.

e detectan varios tipos de Problemas Relacionados con la Medicacion (PRM) de
diferentes grupos farmacoldgicos.

e se han disefiado e implementado con la colaboracién de un grupo multidisciplinar
de profesionales y teniendo en cuenta las necesidades de los clinicos usuarios.

e las recomendaciones terapéuticas facilitadas se basan en la evidencia cientifica
disponible y en el consenso clinico.

e los contenidos clinicos que generan las alertas o avisos se actualizan periddicamente
por un grupo de expertos en base a las nuevas evidencias cientificas disponibles en
cada momento.

e tienen trazabilidad interna que permite evaluar su utilizacion mediante indicadores
especificos, explotables y faciles de interpretar.

e se han adaptado a los requisitos del Sistema de Recepta Electrénica de Cataluia.
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e se realizan actividades formativas continuas para los médicos, por parte de los
farmacéuticos y farmacélogos de AP, para trasladar las novedades relacionadas con
las herramientas y fomentar la resolucién de problemas relacionados con la

medicacion a través de éstas.

Caracteristicas generales de PREFASEG:

El PREFASEG, siglas de PREscripcion FArmacéutica SEGura, es una herramienta informatica que
actua de forma interactiva alertando a los clinicos de problemas relacionados con la seguridad
en el uso de los medicamentos en el mismo momento que el profesional esta dando de alta un
tratamiento. Se trata de una herramienta que genera avisos de forma automatica frente a unas
determinadas condiciones, por lo que se clasifica de SADC de tipo activo. Asi cuando desde la
estacion clinica ECAP el médico da de alta un nuevo medicamento, se verifica on-time y de
manera individualizada la idoneidad del tratamiento en funcién del historial clinico y terapéutico

del paciente *’.

El médulo escanea el nuevo medicamento con las otras prescripciones activas, con las
caracteristicas del paciente (edad, sexo) y con las condiciones clinicas (problemas de salud
registrados y valores de variables bioquimicas) informadas en la historia clinica del paciente. El
PREFASEG interactua con el profesional a través de una pantalla emergente, agrupando los
avisos de seguridad y proporcionando informacién sobre los riesgos para la salud y dando las
orientaciones terapéuticas pertinentes en cada caso. Las recomendaciones que se dan
promueven evitar generar esa prescripcion, por lo tanto, se pueden definir como SADC
interruptivos. De esta forma, la herramienta ayuda a evitar la generacién de nuevos PRM. Este
funcionamiento por avisos automaticos se ha demostrado tener mayor impacto en la reduccién

de PRM *2,

El PREFASEG esta integrado en el ECAP y también funciona en las consultas externas de los

hospitales que utilizan el médulo de prescripcion .NET (30% de los hospitales de Catalufia).

Para explicar el funcionamiento de PREFASEG vamos a suponer que el médico prescribe un
nuevo farmaco para el paciente. En ese instante se activa PREFASEG que realiza una valoracion

on-time de la prescripcidn, comprueba que es segura para el paciente y que no le supone un
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potencial riesgo para su salud. Esta evaluacidn se realizard considerando los diferentes PRM que

detecta la herramienta:

(1) Interacciones farmacoldgicas

(2) Duplicidades terapéuticas

(3) Farmacos desaconsejados en geriatria

(4) Contraindicaciones con una alerta de seguridad publicada por la Agencia Espafiola del
Medicamentos y Productos Sanitarios (AEMPS)

(5) Contraindicaciones por problemas de salud y/o variables clinicas

(6) Teratdgenos en embarazadas

(7) Combinaciones de farmacos anticolinérgicos

(8) Antecedentes de hipersensibilidades o alergias (sospechas, no confirmadas)

(9) Reacciones adversas a medicamentos

Para llevar a cabo esta comprobacion se tienen en cuenta los siguientes datos:
- La prescripcidn activa que este paciente ya tiene en su historial.
Los diagndsticos o problemas de salud activos del paciente.
Algunas variables clinicas con valores alterados.

La edad y/o sexo del paciente.

En caso de producirse algln aviso de seguridad asociado al alta de medicamento, se muestra al
médico los avisos correspondientes (incluyendo el riesgo para el paciente y la alternativa
terapéutica) para que decida:

Continuar con el alta de producto

Cambio de producto
Los avisos de seguridad sobre los potenciales PRM se muestran al médico de forma simple y

amigable en una Unica pantalla para una rapida comprension.

De cada aviso se muestra la siguiente informacion en pantalla (ver figura 2):
e Icono de gravedad (dos grados, alerta moderada y alerta grave)
e Maedicamento y principio activo origen o causante del aviso (que se esta dando de alta)
e [Medicamento y principio activo en conflicto] o [Edad] o [Problema de salud] ...
e Riesgo para el paciente

e Alternativa terapéutica
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En la figura 2 se muestra un ejemplo de pantalla ante la casuistica del alta de un producto

desaconsejado para pacientes mayores de 75 afios.

Figura 2. Pantalla de PREFASEG con los elementos informativos

["plsio00 1. PREFASEG (Prescripdi Farmachutica Segura) o S|
. Patient name (gender, age) Health identification number
3""?";'"95 —_— ATARAX 25MG 50 COMPRIMIDOS RECUBIERTOS CON PELICULA [HIDROXIZINA, CLORHIDR:  usersuport 5 «€t= ';UBEES‘E'O"
atabase PREFASEG ALERT ox
I =
Alert type -
YPE 3 RUG NOT RECOMMENDED

Gravity ——3 ! Notrecommended for patients over 75 years of age
Effect: Anticholinergic effects. Dizziness, drowsiness, sedation, confusion, hypotension,

< Risk to the
hyper excitability, dry mouth, blurred vision, urinary retention, glaucoma precipitation, patient
tachycardia, palpitations, photosensitivity reactions. Tolerance when used as hypnotics
Thet’&]lp?lltlc gludar?ce: Preferably use 2nd generation non-anticholinergic antihistamines & Mg
(cetirizine, loratadine).

. ) . ) alternative
o Avoid using them for long periods (more than a week). )
Difernidramine could be used in acute cases of severe allergic reaction.

Il SERIOUS ALERT
! MODERATE ALERT

PREFASEG Information Cancel prescription | | Continue prescription

! |

The doctor may accept the notice
or continue with the prescription

Notice criteria
document

Es posible que haya mds de una alerta: puede pasar que un producto genere dos o mas
potenciales problemas de seguridad diferentes en el momento de darlo de alta, de forma que

se informa al médico de todos los avisos que se produzcan (ver figura 3).
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Figura 3. Pantalla ejemplo de PREFASEG con varios avisos de seguridad y su recomendacién

terapéutica

LOSARTAN PENSA 25MG 28 COMPRIMIDOS RECUBIER PELICU [LOSARTAN] Suport a 'usuari &4

ALERTES PREFASEG

INTERACCIO POTENCIALMENT GREU

Il ESPIRONOLACTONA ALTER 25MG 50COMP RECUB EFG
Efecte produit: Augment del risc d'hiperkalémia.
Orientacid terapéutica: S'ha dintentar evitar-ne I'is concomitant. Si és necessaria
I'administracié simultania, cal monitorar els nivells de potassi sobretot en pacients de risc
(diabétics, alteracions renals)

TRACTAMENT REDUNDANT
I RAMIPRIL RATIOPHARM 2,5MG 56 COMPRIMIDOS [RAMIPRIL]
Efecte produit: Risc de toxicitat

n Alerta greu

! Alerta moderada

Informacio Prefaseg Cancel-lar prescripcié Continuar prescripcié

Cada aviso detectado en PREFASEG queda registrado como “datos de auditoria”, con la
informacidon (“atributo”) de si ha sido aceptada o si se ha continuado con la prescripcién del

producto.

La explotacion de estos datos permite conocer si hay avisos mds aceptados que otros y asi ir

mejorando la definicién de contenidos para adaptarla a la realidad asistencial.

El PREFASEG esta compuesto de un nucleo de célculo en PL/SQL Oracle en el que se han
optimizado los cdlculos que acceden a tablas de contenidos clinicos, con una minima interface
visual para la comunicacidn de avisos de seguridad desarrollada en Developer Forms, la misma
tecnologia que la estacidn clinica de trabajo. De esta forma el look&feel de las pantallas de avisos

es la misma que ECAP y se consigue una integracion maxima.

Los contenidos clinicos de los avisos de PRM fueron definidos y consensuados, tal y como indican

algunos autores 3133 %8

, por un grupo multidisciplinar de profesionales expertos del ICS (médicos
de atencién primaria, farmacéuticos y farmacdlogos clinicos). Periédicamente se revisan y
actualizan los contenidos acordes con la evidencia cientifica disponible y mas actualizada en
cada momento, como ejemplo se incluyen para farmacos desaconsejados en geriatria las
referencias a criterios mas actuales Stopp/Start y Beers. Los contenidos son editables en

cualquier momento y se actualiza desde una plataforma especifica de mantenimiento llamada
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‘Know How’. Cada aviso de PRM se clasifica en relevancia clinica alta (icono de color rojo) o
media-baja (icono de color naranja), siguiendo las recomendaciones de algunos autores *°.

(Paterno MD, et al. 2009)

Caracteristicas generales de SELF AUDIT:

El Self Audit es un sistema informatico integrado en la HCE que facilita a los médicos la
posibilidad de revisar sistemdticamente algunos PRM de sus pacientes, en el momento que lo
consideren oportuno. La herramienta facilita la bisqueda de pacientes con algin problema
farmacolégico relacionado con los medicamentos que tiene prescritos, facilitando la gestién del
cambio y / o suspensidn de la medicacion. De esta manera se sistematizan algunos aspectos de

la revision de la medicacion de los pacientes, a partir de un ejercicio de evaluacién profesional®.

Se trata de un SADC de tipo pasivo ya que requiere de activacién voluntaria y el médico debe
acceder para visualizar la informacidn que proporciona. Por lo tanto, no altera el flujo de trabajo

61 62

en la consulta y es el profesional que decide el momento mas adecuado para revisar los

pacientes con PRM. El Self Audit esta disponible Unicamente para la atencién primaria de salud.

Los PRM son definidos por un grupo de profesionales expertos del ICS. Cada afio se revisa el
contenido de los PRM de acuerdo con la informacidn cientifica disponible y, por este motivo, un
mismo tipo de PRM puede variar de un afo a otro. Cada PRM se clasifica en relevancia clinica

alta (marcados con icono color rojo) o baja (marcados con icono color amarillo).

Ligado al Self Audit de prescripcidon, en 2008 se disefidé un indicador de seguridad -que
seleccionaba algunos PRM clinicamente mas relevantes- y que se incentivé para los médicos de
AP del ICS y se incluy6 en el programa de pago por objetivos. Con este indicador se pretendia
fomentar la cultura de la seguridad en el uso de medicamentos y potenciar la utilizacion del Self

Audit.

Para explicar el funcionamiento de la herramienta hay que tener en cuenta que hay diversas
maneras de acceder al Self Audit. Una de ellas es desde la agenda de visitas del dia, donde junto
al nombre de los pacientes aparece un icono de color que marca aquellos que tienen alguin
problema relacionado con los medicamentos prescritos en la HCE, por si el médico desea

aprovechar la visita para revisar la medicacion (ver pantalla 1). La otra forma de acceder es desde
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un menu principal del ECAP, donde se accede al listado de todos los pacientes de su poblacién

asignada que estdn afectados por algun tipo de PRM (ver pantalla 2).

Pantalla 1

s Aot dusiats o
Dades cliniques if prOves Prescripcid Agenda pacifnts vacllnes Catidlegs alfres aluda doculldentacié Supost
£ "
Dades de fusuari D
?he—- HMis. Hom Cognomi Cognom2 Sexe Edat T.Vis. EtiquetaVis PLint.
5 i b F 10:16 HGRD Aona e uann D 7 WV VALDAR =
mr 1223 SANDRA o o P
Adreca: CRASA 1, o
= 1225 JAUME H sz ©P
SSveoRel r 1226 LAURA o 32 P
13 1230 MATLDE D & cpP
Serveldo Sabt: Cataakit r 1235 JauuE H & P
r 1240 OSCAR H 8 P
~ 1245 JAUME H 54 CP
_ 13 1249 MGRD D 7 W VALDAR
& r
| r
~ Tipus de recerca r
L[ & yases an £f Tom32020 2] r )
agfosc ilpl- w | 'c
Mom [ . E
‘Cognams E
Tor r
Zon r
Sexs - 'E
P _[ r
weap | — | r
uss I— r B8
Recordataris Aetat: T Teur TG 7
Nieo de placardentificacs: [ | P ooms Laura HERNANDEZ MARTHEZ D 36 PLAMEDC,  Pacients amb tractamar = | [ [_]
§i on Ia recerca només informeu I PWooms Lavra HERMANDEZ MARTHEZ D 38 PLAMEDIC.  Substbuck per equivak *® _gj
una part del nom o cognoms, =]
cl que poses un % al final ™ oworne Laura HERMANDEZ MARTHEZ D 38 PLAMEDC.  SUBSTITUCK PEREQU . [[o# EI
Becerca | lova Conselts | Coment visita: Recordatons. Presencials
Recuperar dades de MRCA 2 2 I 4 ijﬂ
.—\

|2 ECAP 10.0.0 - Connexié: CAP SALT

Pantalla 2

ABS SALT ANGELS PONS MESQUIDA P416UAPM

ol

Dades clinigues iT prOves

E =N % Activa

| Dades defusuari  £ctivacié model autonom infermera

v+l Agenda paciEnts vaclnes Catdlegs altres alJuda docuMentacid Suport

Ll Pl

o et | 2 |l

: v Eoautavie 7=
CIP: HEMA1811024003 SEif au‘t SE;E m;‘ "::7' :‘:S;:; Feint -
Tract. tipus Del pacient
o - D 3 cCP
Adreca: RB GENERALTAT 25, A, Srups dusuaris i e .
17220 - SANT FELIU DE G oRdre de Tractament
. HERNANDEZ MARTINEZ D 38 cP
Tel: 820534 historial Earmacoterapéutic ABAR ESTUDILLO 0 s cp
SEECREILE Bl Bd med. i p sanit. CASAS ESTEVE H 54 cP
UAB: OSCARUABNOTOCAR  productes per diabétics ¥ | sANMARTN CANO H 46 CP
BRI traspas prescripcions entre col-legials CASAS ESTEVE H 54 CP
€. UAB: CAP SALT |
= canVi codi producte ABRIL DE HARO D 7 WV  VALDAR
= E colsulta canvi codi cataleg
«consulta Interaccions principi actiu
— Tipus de recerca ————————— .
consulta Interaccions Entre productes
% Vistes dia - || 10/03/2020 " —
— = Guia Terapéutica
Agjosc _Ii _IF n_hf' Eavorits
Nom l— tasQues pendents prescripcid
Cognoms. reCepta electrdnica 3
ler Llistats >
Zon Dispensacid residéncies »
Sexe = TAD 3
crP 4 Autoritzacid nous Anticoagulants orals
HCAP Sol. Finangament de producte exclos
uss | = 5
Recordatoris setual: [“3  Totak[ 5
Namero de placaridentificacis: | l_.mmma LAURA HERMANDEZ MARTINEZ D 38 PLA MEDIC. Pacients amb tractamer_~ | [[-)
Sien la recerca només informeu W owrns Lavra HERNANDEZ MARTINEZ D 38 PLAMEDIC.  Substiucit per equivale 3¢ | |
una part del nom o cognoms, , &
cal que poseu un % al final I 010719 LAURA HERNANDEZ MARTINEZ D 38 PLA MEDIC. SUBSTITUCIO PEREQU o[ #| 57
Vistes Resoltes | —
Becerca Uova Consulta || Coment. visita: Recordatoris Presencials _ Total
=
R de IRCA 2 3 5 i 9
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Una vez se ha accedido al Self Audit el programa muestra la pantalla principal (pantalla 3), en la
cual se visualiza un esquema con los diferentes tipos de PRM que se identifican. En cada tipo de
PRM, entre paréntesis, se especifica el nimero de pacientes afectados. Al clicar encima de un
PRM, en la parte derecha de la pantalla se visualiza una breve descripcién del contenido. El
botén “Caracteristicas del informe”, da acceso a un documento donde se especifican
detalladamente los criterios predeterminados para la deteccién de esos pacientes. Una vez el
médico ha seleccionado un informe concreto, pulsando el botdn “Ver” tendra acceso a la

relacion de incidencias de sus pacientes, tal y como se muestra en la pantalla 4.

Pantalla 3
@ﬂ)h‘gom - Self-Audit en 1a prescripcid ﬂ
Consulta per pacients  Sortir
Informes o i Manual d'usuari @  Suport a usuari &4
r Descripcio de l'informe
= 1) Sequretat

; . Alertes de seguretat
| Tractaments redundants (2 pacients)

[} Contraindicacions Medicament - Problema de salut (2 pacients) | Deteccié de pacients amb prescripcions actives de principis actius que tenen una
"J Alertes de seguretat (2 pacients) alerta de seguretat de TAEMPS.

"_l Altres avisos de seguretat (0 pacients)

"_l Alertes d'adequacio (0 pacients)

"_l Revizio de durades de tractament (0 pacients)
[} Polimedicacit (0 pacients)

"_l Farmacs desaconsellats en geriatria (0 pacients)

"_l Necessitat de gastroproteccio en geriatria (0 pacients)

"_l Combinacions de farmacs anticolinérgics (1 pacients) Caracteristiques dels informes |
"_l Medicacio evitable (0 pacients) :

=110 Organitzatiu [
u Excés de receptes segons pauta (0 pacients) HIEISEEIE

L TOTS
=1\ Eficigncia j

"_i Substitucio per EFG o preu menor (0 pacients)
' Veure Sortir |

"_i Substitucio per equivalents terapéutics (0 pacients)

ACC Ver: 2600372018

En la pantalla 4 se visualiza la relacidon de pacientes (CIP) con algin PRM vy el detalle. Clicando
sobre el simbolo de HC, el médico accede a la Historia Clinica Compartida de Catalufia donde
podra consultar toda la informacidn clinica del paciente. Desde esa misma pantalla el médico
tiene la opcién de ‘caducar’ el medicamento o ‘cambiar’ por otro. Clicando sobre la ‘i
informativa el programa proporciona el detalle del riesgo y la recomendacién terapéutica a

seguir (pantalla 5).
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Pantalla 4

Bmidg999: Se-Audit en la prescripeit

x|
PONS MESQUIDA, ANGELS - Alertes de seguretst (2 pacients] - Data 05082018 Ver 2T0A2015
Bevisat cle PacientPrincipl actiy EdatMedicament Moy =
ue Favac FARRE] Recordatori 64
atre professonal [N tvA8RADNA HOROGCLORURD WABRADNA COMBD 514G 55 COMPRIM RECUB PELIC (BLIST Caducar Canviar
we vis VILA Recordatori &7
Atre protessonal DICLOFENAC SO0KC DICLOFENACD NORMON S0MG 40 COMPRMDOS GASTRORA Caducar Canviar
Pantalla 5
{29 fokfg999: Risc i alternativa

Risc/Efecte produit:

inhibicid del 2eu metabolisme.

Alternativa/Recomanacio;

hstﬁ contraindicada I"associacid de ivabradina amb verapamil o dittiazem. EIl verapamil i el
dittiazem produeixen un augment dels nivells plasmatics d'ivabradina (increment de I"AUC de 2
a 3 vegades) i un descens addicional de la freqliéncia cardiaca de 5 bpm, secundari a una

Suspendre un dels dos farmacs.

Ademas, hay la posibilidad de generar un ‘recordatorio’ para reservarse un espacio en la agenda

en el mismo dia o en algin dia préximo para revisarse con tiempo ese paciente con PRM

(pantalla 6).

Pantalla 6
Emmsw Self-Audit en |a prescripcid o
PONS MESQUIDA, ANGELS - Alertes de seg 2 -Data Ver: 2710672018
Revisat  CIP Pacient/Principi actiu EdatiMedicament Nou = |
HC FAVA( Recordatori 64
Atre professional [ vA5RADNA HDROCLORURD ABRADINA COMBIX SMG 58 COMPRM RECUB PELIC (BLIST Caducar Canviar
HC VIBA Recordatori 67
i . ]
atre professional [N i da Recordata x| [ 40 COMPRIMDOS GASTRORA Caducar Canviar
o [ - e
Pacient FAVADS
Tous  REV_PPF

Moty ALERTES DE SEGURETAT

Colegiat 1(

Data Activacié  10/03/2020

PLA MEDIC

<

Revisades

Excel ACC [P0010] UsuariFBKACC Sortir
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Cuando el médico haya revisado el paciente y considere que su tratamiento es el correcto, haya
0 no cambiado algin medicamento de su prescripcidn, deberda marcar la casilla naranja y la

incidencia quedara sombreada en verde y registrada la accidn en la HC.

Las acciones realizadas en Self Audit sobre la prescripcién quedan registradas y son explotables

para su seguimiento.

Contenidos clinicos de PREFASEG Y SELF AUDIT

En términos generales, para dotar de contenido clinico y farmacoldgico el PREFASEG y Self Audit

se siguid la siguiente metodologia:

Fase 1. Busqueda bibliografica. De los diferentes PRM abordados en PREFASEG y Self Audit se
procedio a realizar una busqueda bibliografica a través de la base de datos Pubmed, revisando
los articulos nacionales e internacionales que se consideraron mas relevantes y que mejor se
adaptaban a nuestro entorno sanitario. Se consideraron las advertencias de seguridad incluidas
en las Guias de Practica Clinica del ICS

(http://ics.gencat.cat/ca/assistencia/coneixement-assistencial/guies-de-practica-clinica/).

Fase 2. Consenso con el grupo de expertos. Se realizd una revisién de la bibliografia, se
seleccionaron los grupos farmacoldgicos a intervenir y se definieron los mensajes que
acompafiaban los avisos dirigidos al médico prescriptor. Cada aviso de PRM se clasificaba en
relevancia clinica alta (icono de color rojo) o media-baja (icono de color naranja), siguiendo las
recomendaciones de algunos autores > (Paterno MD, et al. 2009). Los avisos rojos reflejaban
situaciones de contraindicaciones absolutas recogidas asi en sus fichas técnicas o en la literatura

consultada. Los avisos de color amarillo eran considerados precauciones en las fichas técnicas.

Fase 3. Adaptar el contenido clinico a los formatos de tablas necesarios para cargar en el
programa informdtico de PREFASEG y Self Audit, es decir, traduccién a un lenguaje legible
informdaticamente. El contenido clinico se traspasd a los programas desde unas tablas de
configuracién en Excel, y para ello fue necesario la codificacidn de los principios activos segun la

clasificacion ATC (Sistema de Clasificacién Quimica Anatomicoterapéutica) y la codificacion de
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los problemas de salud segun el CIE-10 (Clasificacion Internacional de Enfermedades). Para
trabajar los contenidos, se construyeron agrupaciones de ATC o agrupaciones de problemas de
salud. Para definir y configurar cada tipo de aviso se podian utilizar agrupaciones de ATC y en

algunos casos era posible la combinacidn de varios atributos, tal y como se refleja en la tabla 1.

Tabla 1. Atributos combinables en la configuracién de cada aviso de PREFASEG

Tipo de PRM

Atributos combinables en la configuracién de

cada PRM

Interacciones

= Agrupaciones de principios activos por ATC

Duplicidades terapéuticas

= Agrupaciones de principios activos por ATC

Alertas de seguridad de la AEMPS

= Edad

= Agrupaciones de principios activos por ATC
=  Agrupaciones de problemas de salud

= Dosis del principio activo ATC que genera

el aviso

Desaconsejados en geriatria

Contraindicaciones por problemas de

salud

Contraindicaciones por variables

clinicas

Teratdgenos en embarazadas

= Edad

=  Agrupaciones de ATC

= Agrupaciones problemas de salud

» Etiquetas de variables clinicas (Filtrado

Glomerular y potasio)

Combinaciones de farmacos

anticolinérgicos.

= Agrupaciones de ATC

Antecedentes de alergias o
hipersensibilidades (sospechas, no

confirmadas)

= Agrupaciones de ATC

Reacciones adversas a medicamentos

=  Agrupaciones de ATC

PREFASEG vy Self Audit comparten la mayoria de PRM de seguridad que generan avisos. En la

tabla 2 se describen los principales PRM de seguridad detectados por ambas herramientas.
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Tabla 2. Descripcion de los PRM de seguridad que detectan PREFASEG y Self Audit

Tipo de PRM seguridad

Breve descripcion

Contraindicaciones con
alerta de seguridad

AEMPS

Avisos en pacientes que tienen alguna contraindicacién con
algin medicamento que tenga una alerta relevante de
seguridad de la Agencia Espafiola del Medicamento y Productos
Sanitarios (AEMPS). Dependiendo de la alerta se consideran
parametros de edad del paciente, problemas de salud activos,

dosis del farmaco y/o otros medicamentos prescritos.

Contraindicaciones por

problemas de salud

Avisos en pacientes que tienen alguna contraindicacién de
medicamento por algin problema de salud de patologia

cronica.

Farmacos desaconsejados

por edad

Avisos en pacientes mayores de 75 anos que tienen medicacion
inapropiada, con un perfil beneficio-riesgo mas desfavorable

por su edad 3 64 65,

Duplicidades terapéuticas

Avisos en pacientes que llevan la prescripcidn no beneficiosa de
dos 0 mas medicamentos con el mismo principio activo (sélo o
en combinacién) o con la misma accién farmacolédgica de

manera simultanea en el tratamientos de un paciente.

Interacciones

(s6lo en PREFASEG)

Avisos en pacientes en que uno de los medicamentos que toma
simultaneamente con otro/s puede modificar la intensidad
(aumento o disminucién) del efecto habitual o genera la
aparicién de efectos diferentes al esperado (subterapéuticos,

terapéuticos o toxicoldgicos).

Duraciones inadecuadas

de algunos tratamientos

Avisos en pacientes con tratamientos que superan la duracién
recomendada en ficha técnica y para la cual no hay evidencia
cientifica que el beneficio de su utilizacién sea superior a los

riesgos.

Combinaciones de
elevada carga

anticolinérgica.

Avisos en pacientes con tratamientos concurrentes de un

antiespasmadico urinario y algin otro farmaco con actividad

anticolinérgica significativa® .
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Algunos tipos de PRM diferentes entre los dos SADC son las alergias y las interacciones, que
generan avisos en PREFASEG pero no se hacen busquedas de pacientes con estos PRM en Self
Audit. Respecto el PRM de alergias se considerd que tenia sentido clinico avisar en el momento
que se generaba un nuevo tratamiento. El PRM de interacciones esta pendiente de desarrollo
tecnolégico en Self Audit. Otros contenidos, como los PRM relacionados con duraciones
inadecuadas de tratamientos, son diferentes en ambas herramientas, Self Audit identifica
duraciones inadecuadas de tratamientos de larga duracidn, como doble antiagregacion con
duraciones superiores a 12 meses y PREFASEG, desde febrero 2019, genera algunos avisos de

duraciones inadecuados de tratamientos agudos.

En base a la clasificacién de Kupperman GlJ et al >, algunos avisos de Self Audit y PREFASEG se
considerarian avisos de tipo basicos, que detectan PRM relacionados con los medicamentos, y
otros como las contraindicaciones o los medicamentos con alertas de seguridad de la AEMPS se
podrian considerar avisos de tipo avanzado, ya que tienen en cuenta caracteristicas del paciente
como problemas de salud activos y/o algunas variables clinicas como el potasio y el filtrado
glomerular. En la figura 4 se diferencian los PRM detectados por las herramientas en base a si

son de tipo basico o avanzado.

Figura 4. Clasificacion de los PRM en bdsicos o avanzados

PRM relacionados con las PRM relacionados con la
caracieristicas del paciente prescripcion activa del paciente

» Contraindicaciones por problemas desaludy/o e Interacciones farmacologicas

variables bioguimicas - .
q e Duplicidades terapeuticas

* Contraindicaciones con Alertas de seguridad de

la AEMPS * « Combinaciones fcs anticolinérgicos
« Férmacos desaconsejados en geriatria » Revision de duraciones de tratamientos
» Medicamentos teratdgenos (embarazo) * Medicacion evitable
« Teratogeno en edad fértil * Alergias

» Avisos en edad pediatrica

*Agencia Espaficla del Medicamente y producios sanilaros
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Disefio e implementacion de PREFASEG y Self audit

Tal como se describe en Bonada N et al®®, en el disefio e implementacién de los SADC deben
considerarse 3 etapas: constitucidon de un equipo de trabajo multidisciplinar, definicidn de las

caracteristicas funcionales y, monitorizacién y seguimiento del funcionamiento de los SADC.

Etapa 1. Constitucidn de un equipo de trabajo multidisciplinar

313338 para el disefio, implantacién, mantenimiento

Tal como apuntan diversas publicaciones
y seguimiento de los SADC es imprescindible la creacion de un equipo de trabajo
multidisciplinar. Con estas premisas la unidad de farmacia del ICS que ha liderado y coordinado
desde el inicio los proyectos de PREFASEG y de Self Audit, creé en el 2007 dos grupos de trabajo
pluridisciplinares formados por médicos de AP, farmacéuticos de AP y profesionales
informaticos. Un grupo definia las necesidades a desarrollar en el PREFASEG y el otro grupo se
encargé del disefio y definicién del Self Audit. Después de unos afios desde la implantacion de

los SADC en la HC, estos grupos se unificaron y se han responsabilizado de actualizar y

consensuar la informacidn y los avisos que se muestran en PREFASEG y Self Audit.
Etapa 2. Definicion de las caracteristicas funcionales

En su articulo Bonada N et al destaca que para poder disefiar e implantar un SADC es necesario
disponer de los siguientes requisitos:

e Prescripcion Electrénica Asistida.

= Historia Clinica informatizada.

- Sistema informatico capaz de reconocer/interpretar los datos clinicos necesarios para crear

los criterios de decision.

Con esas premisas, el disefio de los SADC debe contemplar fundamentalmente 4 parametros:
los datos fuente, los “triggers” o parametros de alerta, las intervenciones y las alternativas a
ofrecer’® 7, A modo de ejemplo, cogiendo el tipo de PRM de contraindicaciones, los pardmetros
a tener en cuenta serian:

* Datos fuentes: medicamentos contraindicados en alguna patologia

* Trigger: los problemas de salud que generan provocan el aviso (diagndsticos)

* Intervencién: aviso on-line o por listado para evitar la prescripcion o darla de baja

* Alternativa: mensaje de aviso que se proporciona desde el SADC pudiendo dar tratamiento

opcional concreto.
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En el disefio del Sofware de PREFASEF y de Self Audit se tuvieron en cuenta que fueran sistemas
intuitivos, faciles de usar, Utiles para los usuarios, que estuvieran integrados en el flujo de

trabajo y que no importunardn sin motivo a los profesionales 72 73,

Etapa 3. Monitorizacién y seguimiento del funcionamiento

Los avisos generados por el PREFASEG y Self Audit quedan identificados internamente en la HCE
del paciente. Las acciones realizadas en los SADC sobre la prescripcidn quedan registradas y son

explotables para su seguimiento.

A nivel de PREFASEG, cada mes se acumulan las alertas generadas y aceptadas a través de la
herramienta en un repositorio informatico. Anualmente se analiza el conjunto de datos a través
de las extracciones informaticas de las bases de datos del ECAP. Para poder evaluar el impacto
clinicoy la eficiencia de la herramienta es imprescindible la monitorizacion de todos los aspectos
relacionados con la generacién de las alertas. También es fundamental para la mejora de los

contenidos clinicos que la alimentan.

El Self Audit también tiene un sistema interno de trazabilidad de las actuaciones realizadas. Las
busquedas de pacientes predefinidas desde la herramienta generan unas estadisticas semanales
que permiten monitorizar el nimero de PRM de cada tipo en un momento dado en todos los

pacientes del ICS.

McCoy AB et al?® exponen que para evaluar el correcto funcionamiento de los SADC se
requiere monitorizar la idoneidad de la alerta en el contexto clinico del paciente, la
aceptacion de las alternativas propuestas por el sistema o tiempo de respuesta hasta la

consecucién del cambio promovido.

Ligado al seguimiento y la monitorizaciéon de los avisos generados por Self Audit, y con la
finalidad de fomentar la cultura de la seguridad del paciente, desde la Unidad de farmacia de

AP del ICS, se disefid un indicador de seguridad que se explica mas adelante.
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Del analisis de la monitorizacion y el seguimiento del funcionamiento se obtiene informacién

para mejorar los SADC. Serd esencial monitorear aspectos como los siguientes:

e I|doneidad avisos (momento aparicidn, informacidn aporta, alternativas).
e Aceptacion avisos (omision, relevancia clinica omisidn, recomendaciones aceptadas).

e Tiempo de respuesta (tiempo hasta conseguir cambio promovido).

Para un adecuado seguimiento del funcionamiento y aceptacion de los SADC es importante que
se disefien indicadores especificos, se evaluen y se devuelva un feedback a los profesionales
usuarios de estas herramientas. En esta linea, relacionado con el seguimiento y la
monitorizacion de los avisos generados por Self Audit, desde la Unidad de farmacia de AP del

ICS, se disefid un indicador de seguridad.

Indicador de seguridad incentivado ligado a avisos de seguridad de Self Audit

Ligado al SelfAudit de prescripcidon, en 2008 se disefidé un indicador de seguridad -que
seleccionaba algunos PRM clinicamente mds relevantes- y que se incentivé para los médicos de
Atencién Primaria del ICS y se incluyé en el programa de pago por objetivos. Con este indicador
se pretendia fomentar la cultura de la seguridad en el uso de medicamentos y potenciar la

utilizacion del Self Audit.

El indicador de seguridad en el uso de medicamentos, se incluyd por primera vez en la Direccién
por Objetivos (DPO) de los médicos de Atencion Primaria del ICS en el afio 2008. Con este
indicador incentivado econdmicamente se pretendia fomentar la cultura de la seguridad en el
uso de medicamentos y a la vez potenciar la utilizacién de la nueva herramienta de soporte a la
prescripcidon que se habia implementado en la estacién clinica ECAP en ese mismo afio, el Self

Audit de prescripcion.

El indicador del afio 2008 media una dimensiéon de seguridad incluida en el Self Audit:
duplicidades terapéuticas. Se considerd duplicidad terapéutica la prescripcién no beneficiosa

de dos o mas medicamentos de administracion sistémica con el mismo principio activo y/o la
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misma accién farmacoldgica en el tratamiento de un mismo paciente. Era un indicador que se
media a nivel de Equipo de Atencién Primaria (EAP) y no a nivel individual de cada médico. El
objetivo solicitado para obtener una calificacidn positiva del indicador era reducir el numero de
pacientes con duplicidades terapéuticas en un determinado porcentaje. El porcentaje de
reduccion solicitado se determina a partir del % de duplicidades de partida del EAP, pudiéndose
solicitar una reduccion del 40%, 30%, 20% o ninguna en funcién de los casos basales. Los datos
para la medicién del objetivo se miraban de prescripcidn activa del ECAP. El primer aio se fijé
un basal al iniciar el afio, a partir del cual se determind la meta y se midié la consecucién del

objetivo a finales del ano.

En los afios siguientes, el indicador de seguridad fue cambiando y evolucionando. En 2016, 2017
y 2018, periodo estudiado, la composicién del indicador se sofisticd, tanto en contenido como
en la manera de medirlo. Se fueron haciendo varios cortes de evaluacién durante el afio. El
objetivo solicitado para obtener una calificacién positiva del indicador se establecido en base a
un sistema de percentiles partiendo de los datos de todos los EAP del ICS, no siendo

especialmente estrictos en la meta solicitada.

Los contenidos clinicos que nutren el Self Audit se actualizan anualmente, incluyendo nuevos
contenidos y/o modificando los existentes, esto supone que las incidencias o casos detectados
en las diferentes dimensiones de seguridad pueden ser diferentes de un afo a otro, lo cual hace

qgue no siempre se puedan comparar los resultados entre afos.
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Tabla 3. Resumen definicién indicador anual

Indicador de
PRM incluidos en el indicador
seguridad
N¢ Cortes
Ao Duplicidades Alertas Polimedicados
evaluacion
Incidencias en paciente de > 65 afios
con > 10 medicamentos de tipo:
2: ¢ Duplicidades relevantes
setiembre y + Alertas de seguridad AEMPS
2016 o 53 grupos 13 alertas
diciembre +  Medicacién evitable
e Doble antiagregacion >12 meses
* Calcitonina/ Parathormona > 24m
e Bifosfonatos >5 anys
Incidencias en paciente de > 65 afios
3 con > 8 medicamentos de tipo:
) * Duplicidades relevantes
Junio,
) e Alertas de seguridad AEMPS
2017 | setiembre 56 grupos 13 alertas
*  Medicacion evitable
y
o e Doble antiagregacion >12 meses
diciembre
* Calcitonina/ Parathormona > 24 m
e Combinaciones anticolinérgicos
Incidencias en paciente de > 65 afios
con > 8 medicamentos de tipo:
3 13 alertas * Duplicidades relevantes
o (se elimina «  Alertas de seguridad
junio,
) Ranelato »  Medicacion evitable
2018 | setiembre 56 grupos )
estroncioy * Doble antiagregacion >12 meses
y .
o se incluye » Calcitonina/ Parathormona > 24 m
diciembre o
Canaglifozin) | «  Nijtrofurantoina > 7 dias
»  Dexketoprofen/tramadol > 5 dias
e Combinaciones anticolinérgicos
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e En duplicidades terapéuticas cada afo se incluyen en cada tipo de duplicidad los nuevos
medicamentos que han surgido en el mercado (nuevos ATC). También se pueden crear
nuevos grupos de duplicidades o se pueden modificar - por criterios clinicos- algunos

grupos ya existentes.

e Enla dimensidn de alertas de seguridad de la AEMPS se han ido monitoreando las
contraindicaciones de los farmacos: Aliskireno, Citalopram, Escitalopram, Cilostazol,
Trimetazidina, Raloxifé/ Bacedoxifé, Ranelat d’Estronci, COXIBS, Diclofenac, Aceclofenac,

Ivabradina, Agomelatina, Canaglifozina y triple whammy.

Los principales cambios de contenido fueron durante el 2018, donde se elimind la alerta
del ranelato de estroncio, se afiadié un aviso con canaglifozina y se modificé la definicion
de la alerta de citalopram y escitalopram. La finalidad de estos cambios de contenido tiene
como objetivo intentar ser mads especificos en los casos a detectar y poder definir una

intervencion concreta.

e En la dimension de polimedicados el principal cambio se produjo, en 2017, cuando la
poblacién diana (pacientes polimedicados de 65 afios 0 mas) pasé de tener 10 farmacos a 8,

representando un aumento importante del nimero de casos de la poblacién diana.

Otros cambios también relevantes en esta dimension fueron que en 2017 ya no se incluyd
el PRM relacionado con la duracidn de bifosfonatos > 5 afios y se empezd a monitorear la
combinacion de farmacos anticolinérgicos. En 2018, se afiadio la duracidn de tratamientos

con Nitrofurantoina > 7 dias y Dexketoprofen/tramadol > 5 dias.

Dificultades asociadas a la implantacion y desarrollo de PREFASEG vy al Self Audit

En el disefo, implantacion y desarrollo de los SADC pueden aparecer multitud de barreras y

dificultades que pueden acabar suponiendo ciertas limitaciones:
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Integracion entre sistemas de informacion. La falta de integraciéon e intercambio de
informacidn clinica entre programas informaticos y niveles asistenciales, dificulta la
obtencidn de algunos datos clinicos que se utilizan para generar avisos a través de los
SADC. La integracién de diferentes sistemas implica que estos trabajen conjuntamente
compartiendo los datos clinicos. En el caso de PREFASEG y Self Audit no hay intercambio
de informacidn con los datos registrados en los hospitales, ya que los sistemas informaticos

son completamente independientes y no sincronizan informacién entre ellos.

Dificultad de gestionar la informacion clinica. La informacidn clinica relacionada con un
paciente puede provenir de diferentes bases de datos que gestionan grandes volimenes
de informacion: datos de prescripciéon de medicamentos, datos de laboratorio, datos de
diagndsticos... Los programas informaticos deben tener la capacidad de gestionar grandes
cantidades de informacién de manera agil y dar rapida respuesta a los usuarios. La
utilizacidon de estandares universales como la codificacion ATC para medicamentos o la

codificacién CIE-10 para patologia, facilitan la gestién de la informacién.

Actualizacidn continua de los contenidos clinicos. La evidencia cientifica va cambiando
permanentemente y genera la necesidad de actualizar los contenidos clinicos que nutren
los SADC para que sean utiles a los médicos y transmitan confianza. Eso implica dedicar
recursos profesionales a revisar contenidos de manera rutinaria y disponer de alguna
plataforma de mantenimiento para ser agiles y autdnomos en esa actualizacion. En el caso
de PREFASEG y Self Audit existe un grupo de trabajo que se reline cada dos-tres meses para
revisar, mejorar e ampliar los contenidos clinicos que generan los avisos. También se

dispone de una plataforma de mantenimiento de contenidos.

Coste econémico de mantener y evolucionar los programas. Para que los SADC resulten
utiles a los clinicos y no queden obsoletos, es esencial disponer de personal que mantenga
actualizados los contenidos clinicos, que detecte y defina areas de mejora de los SADC y
que evolucione los programas informaticos adaptandose a las necesidades de los usuarios.

Todo ello representa un coste econdmico que la entidad debe estar dispuesta a asumir.

Falsa seguridad en el uso de medicamentos. Los SADC como PREFASEG vy Self Audit estan
pensados para ayudar a los profesionales a la toma de decisiones clinicas a nivel de
prescripcion, para mejorar la seguridad clinica en el uso de medicamentos. Sin embargo,

las herramientas no pueden avisar de todo, ya sea por limitaciones técnicas o por falta de
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informacidn registrada. En ocasiones los profesionales pueden confiarse en exceso en la
cobertura de seguridad que pueden otorgar los SADC generando situaciones de falsa
seguridad en la prescripcidon de medicamentos. Por ejemplo, en el caso de PREFASEG y Self
Audit no se disponen de avisos de seguridad relacionados con la Medicacion Hospitalaria
de Dispensacién Ambulatoria (MHDA) y por lo tanto no se generan avisos relacionados con

esta medicacion.

e Omisién de los avisos clinicos. La baja aceptacion de los avisos es uno de los efectos no
deseados de los SADC. Las principales razones, recogidas en la bibliografia, por las que hay
una baja respuesta por parte de los clinicos a los avisos estan relacionadas son la gran
cantidad de avisos y la baja relevancia clinica de estos. Los clinicos tienden a obviar los
avisos por falta de especificidad, por falta de contextualizacion del aviso con las

caracteristicas del paciente o por falta de claridad de la recomendacién dada.

Mejoras futuras en el PREFASEG y en el Self Audit

En el futuro, los esfuerzos deben orientarse a salvar las dificultades asociadas a la implantacion
y desarrollo de los SADC. En el caso de PREFASEG y Self Audit los principales requisitos de

mejora detectados se exponen a continuacién:

e Para mejoras en la interoperabilidad e integracidn entre sistemas es necesario:

- Potenciar el intercambio de informacion clinica entre programas informaticos
diferentes y entre niveles asistenciales. En Catalufia existe diversidad de proveedores
de salud y es frecuente que cada uno tenga su sistema informatico especifico y que no

siempre sea facil la sincronizacién de informacidn entre sistemas.

- Normalizar y estandarizar la informacién clinica y asistencial, utilizando una
terminologia médica comun en todos los sistemas. La utilizacién, por ejemplo, de la
codificacion SNOMED CT (Systematized Nomenclature of Medicine- Clinical Terms) 7

permitiria enviar, recibir e integrar informaciéon médica entre diferentes sistemas 7> 76,
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Para mejoras relacionadas con el mantenimiento y actualizacidn de los contenidos se

requiere:

- Aumentar el grado de especificidad de los avisos, para evitar la fatiga de alertas a los

clinicos e incrementar el grado de aceptacion de las recomendaciones.

- Ampliar el contenido clinico, incluyendo avisos relacionados con la medicaciéon MHDA

y la medicacién no financiada.

- Disponer de plataformas de mantenimiento de contenidos mas agiles y flexibles, que

permitan ser auténomos en las actualizaciones sin requerir de intervencion técnica.

Para mejoras a nivel de desarrollos informatico es esencial:

- Incorporar sistemas inteligentes para la gestidn de la informacidn clinica para optimizar
los avisos generados por los SADC. Un ejemplo seria incluir herramientas de
Procesamiento de Lenguaje Natural (PLN) que permitiria obtener informacién incluida
en la historia clinica en formato texto y la estructuraria de forma codificada vy

entendible para los sistemas informaticos 77 78,

- Definir algoritmos agiles para interpretar la informacion y establecer ramas de decision

segln cada caso.

- Agilizar los tiempos de respuestas, rendimiento, permitiendo gestionar un gran

volumen de datos sin que suponga lentitud de respuesta.

- Utilizar un lenguaje informaticos mas novedoso, evolucionado y mas flexible.

- Evolucionar el Look & Feel de PREFASEG vy Self Audit para hacer las herramientas mas

amigables e intuitivas, prestando especial atencién en los aspectos visuales y de

usabilidad.
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- Facilitar sistemas automaticos para la extraccién de la informacidn de trazabilidad y el

seguimiento de la aceptacién de los avisos generados por PREFASEG y Self Audit.

e Para mejoras relacionadas con la difusién del conocimiento se precisa:

- Publicar los datos disponibles de la utilizacion del PREFASEG y Self Audit para compartir

el conocimiento, establecer estrategias de sinergia con otros territorios o paises ”°.

- Definir nuevos estudios sobre: impacto de los SADC sobre resultados en salud,

satisfaccion del paciente y del usuario respecto los SADC.
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HIPOTESIS Y OBJETIVOS
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HIPOTESIS Y OBJETIVOS

Hipétesis del trabajo:

Los SADC incorporados a la HCE del ICS ayudan a evitar la generacion de PRM y reducen los

existentes segun la informacién recogida en las HCE de los pacientes.

Objetivo principal:

Describir las caracteristicas de los SADC incorporados en la HCE de la atenciéon primaria de
Catalufia en el dmbito farmacoterapéutico, asi como analizar su contribucidn para evitar nuevos
PRM en el momento de la prescripcién y analizar |la capacidad de ayudar a reducir el nimero de

pacientes con PRM, contribuyendo a mejorar la seguridad clinica en el uso de medicamentos

Objetivos especificos:

1. Describir las caracteristicas funcionales del Self Audit y del PREFASEG, asi como detallar

las diferentes dimensiones de seguridad que disponen estos SADC.

2. Analizar, en ambas herramientas, los tipos de PRM relacionados con duplicidades
terapéuticas, tratamientos con alguna alerta de seguridad de la AEMPS,
contraindicaciones por problemas de salud, farmacos desaconsejados por edad del
paciente, duraciones inadecuadas de algunos tratamientos, combinaciones de elevada

carga anticolinérgica.

3. Medir la aceptacidn en AP de los avisos de seguridad que aparecen en la HCE a través del

maddulo de seguridad PREFASEG en el momento de realizar una prescripcion.

4. Comparar el uso de PREASEG entre el ambito de atencion primaria y el ambito

hospitalario.

5. Medir la reduccién en el nimero de PRM que se detectan a través de la herramienta de

Self Audit en la AP.

6. Realizar un andlisis descriptivo del uso del PREFASEG y del Self Audit en AP en los
diferentes territorios de Cataluia.
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Identificar el perfil de medicamentos mas frecuentemente implicados en cada PRM.

Analizar el efecto de un indicador asistencial incentivado en la reduccion de los PRM a

nivel de la AP.

Realizar un andlisis temporal de la resolucidn de los PRM detectados a nivel de AP
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MATERIAL Y METODOS
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MATERIAL Y METODO

Métodos:

Se disefié un estudio descriptivo, transversal, que se inicié en enero 2016 y continud hasta

diciembre 2018.

Se desarrollé en el ambito de la AP del ICS, principal entidad proveedora de servicios sanitarios
de Cataluiia, regidn del nordeste de Espaina, que da cobertura a una poblacidn de 5.8 millones
de habitantes de los diferentes territorios catalanes, a los que atiende mediante una red de 288
equipos de AP y 8 hospitales. El ICS es una empresa de caracter publico que cuenta con un total

de 42.374 profesionales que prestan servicios al 80% de la poblacién de Catalufia.

Muestra de estudio:

La muestra estudiada la constituyeron todas las prescripciones de los 6.411 médicos de AP del

ICS (es decir el 100% de la plantilla médica) que utilizaron la HCE durante el periodo de estudio.

Dado que todos los médicos de AP del ICS empleaban el Self Audit y el PREFASEG en su practica
habitual, no se dispuso de un grupo control para establecer una comparacién. Por ello,

analizamos la evolucién de los resultados del uso de las herramientas a lo largo del tiempo.

Variables e indicadores relacionados con PREFASEG

La variable principal del estudio fue el nimero de avisos de PRM generados por PREFASEG. Otra
de las variables estudiadas fue el nimero de avisos aceptados. Un aviso se considero “aceptado”
cuando: el medicamento que generd el aviso de seguridad no se prescribid, por lo que no se dio

de alta ese medicamento en la HC del paciente.

Algunos avisos de PREFASEG van asociados a recomendaciones de seguimiento clinico o de
reduccion de dosis. Por tanto, seguir estas recomendaciones no comporta la retirada del
medicamento que ha generado el aviso. En consecuencia, estos avisos no se han considerado

como avisos aceptados.
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En PREFASEG se definieron los siguientes PRM:

(1) Interacciones farmacoldgicas

(2) Duplicidades terapéuticas

(3) Farmacos desaconsejados en geriatria

(4) Contraindicaciones con una alerta de seguridad publicada por la AEMPS

(5) Contraindicaciones por problemas de salud y/o variables clinicas

(6) Teratdgenos en embarazadas

(7) Combinaciones de farmacos anticolinérgicos

(8) Antecedentes de hipersensibilidades o alergias (sospechas, no confirmadas)

(9) Reacciones adversas a medicamentos

Se analizo el global de avisos de PRM generados y aceptados por PREFASEG. De forma mas
detallada se estudiaron los PRM de seguridad relacionados con duplicidades terapéuticas,
farmacos desaconsejados en geriatria y alertas de seguridad de la AEMPS (agencia reguladora

de medicamentos en Espafia).

Los avisos de PRM de “duplicidades terapéuticas” detectaban pacientes con alguna prescripcion
no beneficiosa de dos o mds medicamentos con el mismo principio activo (solo o en
combinacion) y/o con la misma accidén farmacoldgica. Se abordaron duplicidades de mas de 50
grupos farmacolégicos distintos de uso habitual en la AP. De cada grupo se diferenciaban
“duplicidades relevantes clinicamente” y “duplicidades de ajustes de dosis” (combinaciones
buscadas con un objetivo terapéutico). Dependiendo de la relevancia se generaban avisos

marcados con diferentes colores: rojo (alta relevancia) y naranja (media relevancia).

Durante el periodo de estudio, los avisos de PRM de “alertas de seguridad de la AEMPS”
notificaban contraindicaciones de: “triple whammy”, coxibs, diclofenaco, aceclofenaco,
cilostazol, Ivabradina, agomelatina, escitalopram, citalopram, trimetazidina,
raloxifeno/bazedoxinfeno, ranelato de estroncio, aliskireno y canaglifozina (detalle tabla 4).
Estos avisos se consideraron avisos de alta relevancia porque eran contraindicaciones absolutas,
ademas de tener una alerta de seguridad especifica de la AEMPS y por eso salian con una marca

en color rojo.
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Los avisos de PRM de “farmacos desaconsejados en geriatria” detectaban pacientes mayores de
75 afos que tenian medicacién inapropiada, con un perfil de beneficio-riesgo mas desfavorable
por su edad. La seleccién de medicamentos considerados inapropiado para los ancianos
mayores de 75 afios se basé con los criterios Beers 20154, STOP/START®, Priscus® y EU-PIM&! ,
Estos avisos se mostraban en pantalla como avisos de relevancia media-baja, ya que la literatura

los cataloga como que se deben administrar con precaucién.

Recogida y analisis de datos relacionados con PREFASEG:

Los datos analizados proceden de la estacidn clinica ECAP que alberga la prescripcion activa de
los pacientes, sin embargo, no se han analizado datos de pacientes concretos. El estudio se
restringié a los medicamentos prescritos y financiados por el Sistema Nacional de Salud, y de

uso en la AP.

En enero del 2016 se empezd a extraer informacion sobre los distintos tipos de avisos de PRM
generados por PREFASEG, los cuales quedaban identificados internamente en la HCE del
paciente. Asi se registraron el nimero de avisos de cada PRM generado, los farmacos implicados
en cada aviso y la aceptacién o rechazo del aviso. Cada mes se fueron acumulando los avisos
generados y aceptados por los clinicos en un repositorio informatico. Anualmente se analizaron
el conjunto de datos a través de las extracciones informaticas de las bases de datos del ECAP. La
trazabilidad de los avisos se guardd y organizoé en los servidores informaticos considerando la
estructura organizativa del ICS, es decir diferenciando los territorios sanitarios en que se

organiza la institucion y los diferentes niveles estructurales.

Se realizd un analisis descriptivo de los avisos generados y aceptados de los distintos PRM en los
afios 2016, 2017 y 2018. Inicialmente, el andlisis fue anual porque los contenidos clinicos
cambiaban anualmente. Los cambios de contenidos se dieron por situaciones diversas: inclusion
de nuevos medicamentos comercializados, modificaciones en la definicion de los avisos de PRM
existentes para hacerlos mas especificos, abordaje de mas grupos farmacoldgicos, entre otros.
A pesar de los cambios de contenidos, dado que los datos eran acumulados, también se realizé

un analisis global de los avisos generados y aceptados en los tres afios estudiados.
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Variables e indicadores relacionados con Self Audit

La variable principal del estudio del uso de Self Audit fue el nimero de PRM resueltos. Un PRM
se considerd “resuelto” cuando: (1) el medicamento o los medicamentos que causaron el PRM
se eliminaron de la prescripcion activa del paciente, o (2) el diagndstico se registrd como

resuelto.

Se analizaron los principales tipos de PRM de seguridad detectados por Self Audit, y se
estudiaron mds detalladamente los PRM clinicamente relevantes que habian sido vinculados al
indicador de seguridad incentivado. Este indicador de seguridad incluia 3 PRM: (1) Duplicidades
terapéuticas; (2) alertas de seguridad de la Agencia Espafiola de Medicamentos y Productos
Sanitarios (AEMPS), y (3) polimedicacion en pacientes mayores de 65 afios con algunos PRM

especificos.

El PRM relacionado con las duplicidades terapéuticas detectd pacientes con prescripcion no
beneficiosa de dos o mas farmacos que presentan el mismo principio activo (solo o en
combinacion) y/o la misma accion farmacoldgica. Ademas, se diferenciaron claramente las
“duplicidades clinicamente relevantes” y las “duplicidades de ajustes de dosis” (es decir,
combinaciones buscadas con un objetivo terapéutico), y solo se vincularon al indicador de

seguridad aquellas consideradas relevantes.

Durante el periodo de estudio, las alertas de seguridad de la AEMPS incluian las siguientes
contraindicaciones: El “Triple Whammy”; coxibs, diclofenaco y aceclofenaco; cilostazol;
ivabradina; escitalopram y citalopram; trimetazidina; raloxifeno y bazedoxifeno; ranelato de

estroncio; aliskirén; y canagliflozina.

Tabla 4. Resumen de los distintos criterios de alerta de seguridad de la AEMPS

FARMACO CRITERIOS ALERTA

Citalopram Altas dosis:

- Por encima de 40 mg/dia.

- Por encima de 20 mg/dia en pacientes >65 afios.

- Por encima de 20 mg/dia en pacientes que padezcan disfuncién

hepatica.

Administrado en combinacién con otros farmacos que también

prolongan el intervalo QT del electrocardiograma.
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Escitalopram

Dosis altas (>10 mg/dia en pacientes >65 afios).

Administrado en combinacidn con otros farmacos que también

prolongan el intervalo QT del electrocardiograma.

Aliskiren En pacientes con diagnéstico de diabetes mellitus Il o en
tratamiento con farmacos antidiabéticos.
Administrado conjuntamente con inhibidores de la ECA
Cilostazol En pacientes que padezcan algun problema de salud en el que

esté contraindicado su uso, por ejemplo, hemorragia cerebral,

arritmias ventriculares graves o insuficiencia cardiaca.

O, en tratamiento concomitante con:

- 2 Antiagregantes plaquetarios

- Antiagregante plaquetario y anticoagulante

Trimetazidina

En pacientes con diagndstico de trastornos extrapiramidales y

del movimiento.

Raloxifeno o

bazedoxifeno

En pacientes que padezcan cualquier problema de salud en el
que esté contraindicado, por ejemplo, tromboembolismo
venoso, saco uterino, cancer de endometrio o insuficiencia

hepatica de cualquier grado.

COXIBS

En pacientes que padezcan cualquier problema de salud en el
que esté contraindicado, por ejemplo, cardiopatia isquémica,
enfermedad arterial periférica, enfermedad cerebrovascular,

insuficiencia cardiaca o enfermedad inflamatoria intestinal.

Diclofenaco o

Aceclofenaco

En pacientes que padezcan algun problema de salud en el que
esté contraindicado su uso, por ejemplo, cardiopatia isquémica,
enfermedad arterial periférica, enfermedad cerebrovascular o

insuficiencia cardiaca.

Agomelatina

En pacientes 275 afios de edad.

Ivabradina

Coadministracién con verapamilo.

“Triple Whammy
(AINE + ISRA + diureticos)

En pacientes 2 75 afios o en tratamiento para la diabetes.

Canagliflozina

En pacientes que padezcan algin problema de salud en el que
sea necesario ser mas cuidadoso debido a un mayor riesgo de

amputacion.
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El PRM relacionado con incidencias de polimedicacion detecté pacientes mayores de 65 afios
con 10 o mas medicamentos prescritos (en 2016 o 2017) y con algunos PRM especificos, como
doble antiagregacidon plaquetaria durante mds de 12 meses, combinacién de farmacos
anticolinérgicos, u otros medicamentos evitables. En 2018 cambié el denominador y se definiod

polimedicacién como un paciente con 8 o mas medicamentos prescritos.

Recogida y andlisis de datos relacionados con Self Audit:

Los datos analizados proceden de la estacidn clinica ECAP que alberga la prescripcion activa de
los pacientes, sin embargo, no se han analizado datos de pacientes concretos. El estudio se
restringié a los medicamentos prescritos y financiados por el Sistema Nacional de Salud, y de

uso en la AP.

Mensualmente y de manera automatica se realizd una extraccion de datos de prescripcion activa

que identificaba el nUmero de pacientes con cada tipo de PRM que detectaba Self Audit.

A lo largo de los tres afios analizados (2016, 2017 y 2018) se estudiaron 6 momentos o cortes
transversales de informacién. Dentro de cada afio se calcularon las variaciones en el nimero de
PRM entre los datos considerados basales y los datos finales y asi se establecié el % de variacion.
No se pudieron comparar datos entre diferentes afios porque los criterios que definian la
detecciéon de PRM eran diferentes de un afo a otro y por lo tanto no median lo mismo. Asi, por
ejemplo, si en el PRM de duplicidades en un aio se afiadié un nuevo grupo farmacolégico o bien
se introdujeron mas farmacos en algun grupo de duplicidad existente, eso generd que las
detecciones de duplicidades aumentaran, ya que en afos anteriores no se detectaban esas

duplicidades.

Los datos de las extracciones del mes de abril se consideraron datos basales porque era el
momento en que se habian actualizado los criterios que definian la deteccion de PRM vy se
proponian las metas a alcanzar ligadas al indicador incentivado. Los datos del mes de diciembre
se consideraron los datos finales porque eran los datos del ultimo mes del afio natural y
coincidian con en el ultimo momento o corte de evaluacion del indicador de seguridad. La

diferencia entre el basal y el final nos indicaba el nimero de PRM resueltos respecto el inicio o
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bien el nimero de PRM incrementados. No se siguieron en el tiempo los PRM de pacientes

concretos.

El indicador de seguridad media la variacién de una seleccion de PRM mencionados
anteriormente. El efecto del indicador asistencial incentivado se evaluaba por la reduccion de
los PRM a nivel de la AP durante un afio, que era el tiempo en que el indicador permanecia sin

cambios y que coincidia con la vigencia del contrato de gestién que firmaban los médicos de AP.

Para evaluar el indicador se midid si en unos meses concretos los médicos habian conseguido
llegar a una meta establecida a principios de afio, calculada a partir del dato basal. La meta para
cada médico correspondia a un nimero concreto de PRM menor que el de inicio de afo. En los
afios estudiados hubo 2 o 3 cortes transversales en meses concretos en que la extraccién de
informacidn de los PRM de prescripcidn activa fue evaluada y se midi6 si los médicos habian
conseguido llegar a la meta. En 2016 la evaluacién se realizé en el mes de setiembre y diciembre,
mientras que en el 2017 y 2018 la evaluacion se realizd en el mes de junio, setiembre y

diciembre.
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Abstract

Background: In 2008, the Institut Catala de la Salut (ICS, Catalan Health Institute) implemented
a prescription decision support system in its electronic clinical workstation (ECW), which
automatically generates online alerts for general practitioners when a possible medication-
related problem (MRP) is detected. This tool is known as PREFASEG, and at the time of beginning
a new treatment, it automatically assesses the suitability of the treatment for the individual
patient. This analysis is based on ongoing treatments, demographic characteristics, existing
pathologies, and patient biochemical variables. As a result of the assessment, therapeutic
recommendations are provided. The objective of this study is to present the PREFASEG tool,

analyse the main alerts that it generates, and determine the degree of alert acceptance.

Methods: A cross-sectional descriptive study was carried out to analyse the generation of MRP-
related alerts detected by PREFASEG during 2016, 2017, and 2018 in primary care (PC) in
Catalonia. The number of MRP alerts generated, the drugs involved, and the
acceptance/rejection of the alerts were analysed. An alert was considered "accepted" when the
medication that generated the alert was not prescribed, thereby following the recommendation
given by the tool. The MRP alerts studied were therapeutic duplications, safety alerts issued by
the Spanish Medicines Agency, and drugs not recommended for use in geriatrics. The
prescriptions issued by 6,411 ICS PC physicians who use the ECW and provide their services to

5.8 million Catalans through 288 PC teams were analysed.

Results: During the 3 years examined, 67.2 million new prescriptions were analysed, for which
PREFASEG generated 4,379,866 alerts (1 for every 15 new treatments). A total of 1,222,159
alerts (28%) were accepted. Pharmacological interactions and therapeutic duplications were the
most detected alerts, representing 40 and 30% of the total alerts, respectively. The main
pharmacological groups involved in the safety alerts were nonsteroidal anti-inflammatory drugs

and renin-angiotensin system inhibitors.

Conclusions: During the period analysed, 28% of the prescriptions wherein a toxicity-related
PREFASEG alert was generated led to treatment modification, thereby helping to prevent the
generation of potential safety MRPs. However, the tool should be further improved to increase

alert acceptance and thereby improve patient safety.
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BACKGROUND

According to a European Commission report, 3—10% of hospital admissions between 2012 and
2014 were caused by adverse drug events (ADEs), totalling 2.5-8.4 million cases annually. In
addition, approximately 2.1-6.5% of hospitalised patients experienced an ADE, corresponding
to 1.8-5.5 million annually [1]. Thus, since the late 1990s, patient safety has become a priority
of health systems [2,3], and several initiatives have identified the need for a new culture of
safety in the health and policy environment [4-6]. To achieve this, and according to the
definition of clinical safety, it is essential to define actions to avoid, prevent, and improve
adverse effects or injuries from healthcare processes where possible, since it should be
acknowledged that some adverse events are inherent in treatment, and cannot always be

avoided or minimised.

In this context, the 1999 technical report ‘To err is human’ by the Institute of Medicine (OIM)
highlighted the need to develop new information and communications technologies to reduce
medical errors [2], and, beyond this, prescriptions which could increase the risk of developing
adverse effects. Subsequent reports later affirmed that the electronic record of healthcare
activity that is typical of an electronic health record (EHR), together with the integration of
clinical decision support systems (CDSSs) into these EHRs, should contribute to guaranteeing

quality in the healthcare system [7,8] by helping to reduce preventable adverse effects.

In the scientific literature we find different definitions of a CDSS [9,10]. According to Kawamoto
et al. [11], a CDSS can be considered any electronic system designed to help clinical decision
making, which takes into account the characteristics of the patient to generate a specific
evaluation and provide a recommendation to be evaluated by the practicing clinician. The design
and functionalities of these CDSSs can be very varied. Some authors consider that CDSSs aimed
at the initial prescription phase may have the greatest impact on improving patient safety [12],
while others discuss the fact that integration of a CDSS into the HER renders it possible to provide
patient histories along with interactive signals that alert professionals to situations of risk for
the patient [13]. As a result, the prescription process can be improved and the clinical safety of

patients enhanced [12,14,15].
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CDSSs have been found to bring multiple benefits to patient care [16—19], wherein it has been
reported that they contribute to improving the dosage and selection of drugs, while also
encouraging patients to take part in preventive activities, improving test results, decreasing
morbidity, and improving the quality of care [20]. In contrast, the main risk of CDSSs is the alert
fatigue experienced by physicians who are faced with a multitude of prompts and reminders on-

screen, which can lead to important alerts being ignored [21,22].

The Catalan Health Institute (ICS) is a public entity that provides health services to 80% of the
population of Catalonia. In 2008, in line with promoting the clinical safety of the patient, it
designed and integrated a CDSS into its primary care electronic clinical workstation (ECW) that
made it possible to detect certain medication-related problems (MRPs) online. This CDSS, which
is known as PREFASEG (PREscripcién FArmacéutica SEGura, i.e., safe pharmaceutical
prescription), is a computer tool that acts interactively to alert clinicians to any potential drug
use-related problems during the process of deciding the most appropriate treatment for their

patient.

To understand the means by which PREFASEG functions, we consider the prescription of a new
drug to a specific patient. At the point at which the prescription is requested by the clinician,
PREFASEG is activated and performs an assessment of the prescription to verify that it is safe for
the patient, and that it does not pose a potential risk to their health. This evaluation is carried
out based on the different MRPs detected by the tool, which include: (1) Drug interactions; (2)
Therapeutic duplications; (3) Drugs advised against for use in geriatrics; (4) Contraindications
with a safety alert published by the Spanish Agency for Medicines and Health Products (AEMPS,
Agencia Espanola del Medicamentos y Productos Sanitarios); (5) Contraindications due to health
problems and/or clinical variables; (6) Drugs that are known to be teratogens during pregnancy;
(7) Anticholinergic drug combinations; (8) Patient history of hypersensitivity or suspected
hypersensitivity reactions (suspected, not confirmed); and (9) Adverse drug events. To carry out
this evaluation, a number of factors are taken into account, such as any active prescriptions that
the patient already has on their record, other medical diagnoses or active health problems, the
presence of any clinical variables with altered values, and the age and/or sex of the patient. In
the event of a safety alert being generated following the above evaluation, the corresponding
warnings are shown to the clinician (e.g., the risk to the patient and any therapeutic alternatives)
so that he can decide whether to continue with the prescription or change the medication. These
safety alerts are displayed in a simple manner on a single screen to permit their rapid

consultation and understanding, as shown in Figure 1, which presents an example relating to
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the prescription of a product that is not recommended for patients over 75 years of age. The
information displayed includes the severity icon (two degrees, moderate or severe), the drug or
active ingredient causing the alert, the cause of conflict (i.e., medication or active ingredient
conflict, patient age, or pre-existing health problem), the risk to the patient, and any therapeutic
alternatives. Each MRP alert is classified as either high (red indicator) or medium-low (orange

indicator) clinical relevance, according to previously described recommendations [23].

' plsl001: PREFASEG (Prescripid Farmacaulica Segura) : S|
Patient name (gender, age) Health identification number
dMi'ch'"es —3> (g | ATARAX 25MG 50 COMPRIMIDOS RECUBIERTOS CON PELICULA HIDROXIZINA, CLORHIDR.  usersuport 4 <€~ iuggesmn
atabase PREFASEG ALERT X
Alert type ! =
tvp é DRUG NOT RECOMMENDED

\ 2
Deerecior === ! Not recommended for patients over 75 years of age

severity Effect: Anticholinergic effects. Dizziness, drowsiness, sedation, confusion, hypotension, & Risk to the
hyper excitability, dry mouth, blurred vision, urinary retention, glaucoma precipitation, patient
tachycardia, palpitations, photosensitivity reactions. Tolerance when used as hypnotics
Therapeutic guidance: Preferably use 2nd generation non-anticholinergic antihistamines < Therapeutic

(cetirizine, loratadine).
o) Avoid using them for long periods (more than a week).
Difernidramine could be used in acute cases of severe allergic reaction.

alternatives

[l SERIOUS ALERT
! MODERATE ALERT

PREFASEG Information Cancel prescription I I Continue prescription

| |

Information The doctor may accept the notice

document or continue with the prescription
relating to the

notice criteria

Figure 1. Example PREFASEG screen showing the various informative elements presented by

the tool.

It is also possible that more than one alert is generated by the tool, and in such a case, the

clinician is informed of all warnings associated with the different potential safety issues, as can

be seen in Figure 2.
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[a LOSARTAN PENSA 25 mg 28 FILM-COATED TABLETS [LOSARTAN] Usersupport 4
PREFASEG ALERTS

POTENTIALLY SERIOUS INTERACTION
a SPIRONOLACTONE 25 mg 50 FILM-COATED TABLETS
Effect: Increased risk of hyperkalaemia,

aance

REDUNDANT TREATMENT
B RAMIPRILRATIOPHARM2.5 mg 56 TABLETS [RAMIPRIL]
Effect: Risk of toxicity

B SERIOUS ALERT
! MODERATE ALERT

PREFASEG Information Cancel prescription ’ [ Continue prescription

Figure 2. Example screen of the PREFASEG system with various included safety alerts and

therapeutic recommendations.

Each alert generated by PREFASEG is recorded as "audit data” along with the information related
to whether it has been accepted or whether prescription of the product was continued. The
evaluation of these data allows us to determine if certain types of alerts are accepted to a
greater degree than others, thereby improving the clinical content definitions to adapt the tool
to the healthcare reality. PREFASEG consists of a calculation core in the Oracle PL/SQL, in which
the calculations that access the tables of clinical contents have been optimised, and in which
there is @ minimum visual interface for the communication of safety alerts. This interface was
developed using Developer Forms, which is the same technology employed to produce the ECW.
As a result, the look and feel of the alert screens are comparable to those of the original ECW,

and so maximum integration is achieved.

The contents of the MRP alerts are defined and maintained as described by a multidisciplinary
group of expert professionals from the ICS (i.e., primary care (PC) physicians, pharmacists, and
clinical pharmacologists) according to previous literature [9,24]. The MRP alerts are reviewed
and updated each year according to the available scientific evidence, and as a result, the clinical
content undergoes some changes from one year to the next. For example, references to the

more current STOPP/START and Beers criteria were included in updates for drugs advised
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against for use in geriatrics. Importantly, the clinical content can be revised at any time, and are

updated from a specific maintenance platform known as '‘Know How.'

In general terms, to provide the PREFASEG with clinical and pharmacological content, the

following methodology was followed during its development:
1. Bibliographic search. Initially a bibliographic search was carried out in the PubMed
database for the different MRPs addressed by PREFASEG, wherein national and
international articles that were considered to be the most relevant and best adapted to
our healthcare environment were reviewed. The safety alerts included in the ICS Clinical
Practice Guidelines [25] were also considered.
2. Consensus with a group of experts. Following a literature review, the pharmacological
groups to be included were selected and the messages to be presented to the
prescribing physicians were defined. Each MRP alert was classified as high (red) or
medium-low (orange) clinical relevance, as mentioned above [23]. The red alerts
reflected situations of absolute contraindications, while the orange alerts were
considered precautionary.
3. Adaptation of the clinical content to the table formats necessary for the PREFASEG
computer program. The clinical content was transferred into a computer-readable
language from various configuration tables presented in Excel, and for this purpose, it
was necessary to code the active ingredients according to the Anatomical Therapeutic
Chemical (ATC) classification. Similarly, the various health issues were coded according
to the International Classification of Diseases ICD-10 system. To produce the clinical
contents, ATC groups or groups of health problems were built. Each alert type was then
defined and configured using a combination of various attributes, as outlined in Table 1.

Table 1. Combinable attributes in the configuration of each PREFASEG notice

Type of Alert Combinable attributes in the PREFASEG message

configuration

Interactions =  Active ingredient grouping based on the ATC
Duplicate therapies = Active ingredient grouping based on the ATC
AEMPS safety alerts = Age

=  Active ingredient grouping based on the ATC
=  Grouping based on health problems
= Dose of the active ingredient that generates

the warning

Advised against for use in geriatrics = Age
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Contraindications due to health issues =  Grouping based on the ATC

Contraindications due to clinical ®  Grouping based on health problems

variables = labelling of clinical variables (e.g., glomerular

Teratogens in pregnancy filtration and potassium levels)

Combinations of anticholinergic drugs =  Grouping based on the ATC
Suspicions of hypersensitivity =  Grouping based on the ATC
Adverse drug reactions =  Grouping based on the ATC

The purpose of this study is therefore to describe the principal characteristics of the PREFASEG
tool, the main safety alerts generated by PREFASEG in the Catalan PC system, the degree of
acceptance of these alerts by physicians, and the main pharmacological groups implicated in the

alerts. Furthermore, three of the most frequent alerts are also described in greater detail.

METHODS

A descriptive, cross-sectional study was designed, which began in January 2016 and continued
until December 2018. This study was developed within the scope of the PC system of the ICS,
which is the main entity that provides health services in Catalonia, and which covers a
population of 5.8 million inhabitants of the different Catalan territories through a network of
288 PC teams and 8 hospitals. The ICS is a public company with a total of 42,374 professionals

who provide services to 80% of the population of Catalonia.

Study sample

The sample studied consisted of all prescriptions issued by the 6,411 ICS PC physicians who used
the EHR during the study period.

Variables and indicators

The main variable of the study was the number of MRP alerts generated by PREFASEG. Another
of the variables studied was the number of accepted alerts. An alert was considered "accepted"

when the medicine that generated the safety alert was not prescribed.

Some PREFASEG alerts are associated with recommendations for clinical follow-ups or dose

reductions. Therefore, following these recommendations does not entail the withdrawal of the
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treatment that has generated the alert. Consequently, these alerts are not considered

“accepted” alerts.

Description of the MRPs included in PREFASEG

Box 1 includes the MRPs that are defined in the PREFASEG system (further details can also be

found in Annex 1):

(1) Drug interactions
(2) Therapeutic duplications
(3) Drugs advised against for use in geriatrics

(4) Contraindications with a safety alert published by the Spanish Agency for
Medicines and Health Products (AEMPS, Agencia Espaniola del Medicamentos
y Productos Sanitarios)

(5) Contraindications due to health problems and/or clinical variables
(6) Drugs that are known to be teratogens during pregnancy
(7) Anticholinergic drug combinations

(8) Patient history of hypersensitivity or suspected hypersensitivity reactions
(suspected, not confirmed)

(9) Adverse drug events

The global MRP alerts generated and accepted by PREFASEG were analysed. More specifically,
the safety MRPs related to therapeutic duplications, medicines not recommended for use in

geriatrics, and safety alerts from the AEMPS were examined in greater detail.

The contents of the MRP alerts were defined and maintained as described by a multidisciplinary
group of expert professionals from the ICS according to previous literature [9,24]. The MRP
alerts were reviewed and updated each year according to the available scientific evidence, and
as a result, the clinical content underwent some changes from one year to the next. Each MRP

alert was classified as either high or medium-low clinical relevance, as described above [23].

The MRP alerts corresponding to “therapeutic duplications” detected patients with a non-
beneficial prescription of two or more medicines based on the same active ingredient (alone or
in combination) and/or with the same pharmacological action (further details can be found in
Annex 2). Duplications of more than 60 different pharmacological groups commonly used in PC
were addressed. In each group, “clinically relevant duplications” and “dose adjustments

duplications” (combinations sought with a therapeutic objective) were clearly differentiated.
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Depending on their relevance, alerts marked with different colours were generated, as indicated

above.

During the study period, MRP alerts associated with “AEMPS safety alerts” reported
contraindications for the “Triple Whammy,” COXIBS, diclofenac, aceclofenac, cilostazol,
ivabradine, agomelatine, escitalopram, citalopram, trimetazidine, raloxifene/bazedoxifene,
strontium ranelate, aliskiren, and canagliflozin (further details can be found in Annex 3). These
alerts were considered to be highly relevant because they were absolute contraindications, in
addition to having a specific safety alert originating from the AEMPS, and so they were indicated

in red.

The MRP alerts corresponding to “medicines not recommended for use in geriatrics” detected
patients 275 years of age who had been prescribed inappropriate medication that posed a more
unfavourable risk-benefit profile due to their age. The selection of medications considered
inappropriate for this age group was based on the Beers (2015) [26], EU-PIM (European
Consensus) [27], STOPP/START [28], and PRISCUS [29] criteria (further details can be found in
Annex 1). These alerts were displayed on-screen as alerts of medium-low relevance (i.e., orange

colour) since the literature indicates that they should be administered with caution.
Data collection and analysis

The analysed data were obtained from the ECW that stores the active prescriptions of all
patients; however, data from specific patients were not analysed. The study was restricted to

drugs prescribed and financed by the National Health System for use in the PC setting.

In January 2016, information began to be extracted regarding the different types of MRP alerts
generated by PREFASEG, which were internally identified in the patient's EHR. Thus, the number
of advisories for each MRP generated, the medicines involved in each alert, and the acceptance
or rejection of the alert were recorded. Each month, the alerts generated by the system and
accepted by the clinicians were accumulated in a computer repository. The data set was
analysed annually through computerised extractions from the ECW databases. The alert
traceability was stored and organised on computer servers according to the organisational
structure of the ICS, i.e., with differentiation between the health territories in which the

institution is organised.

A descriptive analysis was carried out of the generated and accepted alerts of the different MRPs

from January 2016 to December 2018. Initially, the analysis was carried out on an annual basis
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because the clinical contents changed annually. These content changes occurred for a number
of reasons, including the inclusion of new marketed drugs, modifications in the definitions of
existing MRP alerts to render them more specific, and the inclusion of additional
pharmacological groups. Despite these content changes, the data were accumulated, and a
global analysis of the alerts generated and accepted during the three-year study period was also

carried out.

RESULTS
General analysis of the MRP alerts generated by PREFASEG

During the period of study, 22.5, 22.3, and 22.4 million new prescriptions were issued in the ICS
PC system in 2016, 2017, and 2018, respectively, while the number of alerts generated by
PREFASEG were 1.17 million in 2016, 1.43 million in 2017, and 1.77 million in 2018. Thus, the
percentage of MRP alerts generated by the tool with respect to the number of new prescriptions

issued were 5% in 2016, 6% in 2017, and 8% in 2018.

The global acceptance of these alerts varied throughout the three years studied, ranging from
31% (362,732) in 2016 to 26% (457,976) in 2018 (see Table 1), which corresponds to 69—74% of
the MRP alerts generated by PREFASEG during the years of study. Analysis of the accumulated
number of alerts issued over the three-year study period (i.e., 4.38 million alerts) gave a 28%

degree of acceptance (i.e., 1.22 million accepted alerts).

Table 2. MRP alerts generated and accepted by PREFASEG between January 2016 and

December 2018
PREFASEG 2016 2017 2018 Sum 2016-2018
% % % %
TYPE OF MRP Alerts Alerts Alerts Alerts Alerts Alerts Alerts Alerts
Accepted Accepted Accepted Accepted
ALERT generated accepted generated accepted generated accepted generated accepted

alerts

alerts

alerts

alerts

Interactions

439,507

118,485

27%

550,692

138,947

25%

701,687

166,452

24%

1,691,886

423,884

25%

Duplicate therapies

426,506

141,371

33%

463,418

136,097

29%

546,797

148,943

27%

1,436,721

426,411

30%

Advised due to age

(>75 years)

108,974

32,345

30%

144,807

41,740

29%

188,139

50,299

27%

441,920

124,384

28%
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AEMPS safety alerts

59,146

18,301

31%

86,308

21,958

25%

84,158

18,720

22%

229,612

58,979

26%

Contraindications

due to health issues

35,164

13,771

39%

67,452

21,330

32%

105,749

28,390

27%

208,365

63,491

30%

Teratogens in

pregnancy

11,721

4,200

36%

10,938

3,830

35%

11,404

3,709

33%

34,063

11,739

34%

Combinations of
anticholinergic

drugs

1,077

423

39%

2,619

863

33%

3,171

877

28%

6,867

2,163

31%

Suspicions of

hypersensitivity

76,883

28,952

38%

84,099

29,759

35%

93,852

30,568

33%

254,834

89,279

35%

Adverse drug

reactions

15,397

4,884

32%

23,712

6,927

29%

36,489

10,018

27%

75,598

21,829

29%

TOTALS 1,174,375 362,732 31% 1,434,045 401,451 28% 1,771,446 457,976 26% 4,379,866 1,222,159

28%

When analysing the alerts generated from the different MRPs throughout the study period
(2016-2018), it was observed that those related to drug interactions, therapeutic duplications,
and drugs advised against for use in geriatrics were the most common. Taking the data collected
over the three years, 39% (1,691,886) of the 4,379,866 million alerts generated were for drug
interactions, 33% (1,436,721) were for therapeutic duplications, and 10% (441,920) were for the
use of drugs advised against in geriatrics. Thus, these three types of MRP alerts accounted for
more than three-quarters of the PREFASEG alerts (3,570,527; 82%). Of these, 27% were
accepted and 73% were ignored. In addition, of the 34,063 alerts related to teratogens in

pregnancy, 22,324 (66%) were ignored.

The types of alerts with the highest percentage of acceptance were those related to a history of
suspected (unconfirmed) drug hypersensitivity, with 35% (89,279) of these alerts being accepted
over the three years studied. Detailed analyses indicated that four non-steroidal anti-
inflammatory drugs (NSAIDs, i.e., ibuprofen, naproxen, desketoprofen, and diclofenac)
represented 45% (113,936) of the suspected hypersensitivity reactions reported by PREFASEG,
with ibuprofen generating the highest number of alerts (61,026). In addition, during the study
period, the number of suspected hypersensitivity reaction alerts for B-lactam antibiotics alone
or in combination fell into the second largest group, with 39,622 alerts and an acceptance level

of 63% (25,153).
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In contrast, the alerts related to potential teratogenic compounds during pregnancy had a lower
degree of acceptance (i.e., 34%, 11,739). It was observed that the active ingredients that
generated the most alerts were ibuprofen (10,864) and acetylsalicylic acid (4,336) out of a total

of 34,063.

Overall, the alerts with the lowest degree of acceptance were those attributed to interactions
between treatments, with 25% (423,884) of a total of 1,691,886 being accepted. More
specifically, the interactions of NSAIDs with acetylsalicylic acid generated the greatest number
of alerts, reaching 220,507 alerts with an acceptance level of 18% (40,227). Table 3 outlines the
10 main interactions at the active ingredient level, which represent 30% (506,082) of all alerts

of this type.

Table 3. Top 10 alerts related to drug interactions between January 2016 and December

2018
Original active ingredient Conflicting active ingredient Alerts generated Acceptance
Ibuprofen Acetylsalicylic acid 97,847 19%
Amlodipine Simvastatin 85,358 24%
Naproxen Acetylsalicylic acid 64,913 16%
Simvastatin Amlodipine 59,453 26%
Dexketoprofen Acetylsalicylic acid 32,455 16%
Acenocoumarol Simvastatin 31,349 29%
Simvastatin Acenocoumarol 31,349 26%
Tramadol and paracetamol Citalopram 27,479 24%
Tramadol and paracetamol Sertraline 26,872 24%
Diclofenac Acetylsalicylic acid 25,292 24%
Enoxaparin Acetylsalicylic acid 23,715 16%

Analysis of the PREFASEG alerts related to therapeutic duplication
In the three years studied, the four groups of duplications that generated the most alerts were
the NSAIDs, paracetamol-type analgesics, renin-angiotensin system (RAS) inhibitors and gastric
protectors (see Figure 2). Out of a total of 65 groups, these 4 duplication groups represented
42% (600,930) of the total alerts generated (1,436,721). Duplications related to analgesics and
gastric protectors had the highest levels of acceptance during the study period, reaching 42%
(88,435) and 32% (33,245), respectively. In contrast, duplications related to the SSRI
antidepressants and the RAS inhibitor antihypertensives had the lowest degrees of acceptance,
i.e., 20% (10,753) and 21% (20,940), respectively.

65



Furthermore, the pairs of active ingredients with the greatest numbers of alerts generated for
duplications during the three years studied were paracetamol-paracetamol, paracetamol-
paracetamol with tramadol, omeprazole-omeprazole, ibuprofen-ibuprofen, and metamizole-
metamizole. These 5 pairs represented 22% (317,390) of the duplications, of which 144,450

(46%) were accepted.

ANALGESICS: PARACETAMOL 120,752 88,435

NON-STEROIDAL ANTI-INFLAMMATORY DRUGS 139,425 47,560

GASTRIC PROTECTORS 33,245
RENIN-ANGIOTENSIN SYSTEM INHIBITORS 24,652
PENICILLINS

INHALATED GLUCOCORTICOIDS
SSRI ANTIDEPRESSANTS
DIURETICS: THIAZIDES
STATAINS

MINOR OPIATES

0 50,000 100,000 150,000 200,000 250,000

m Alerts rejected Alerts accepted

Figure 3. Degrees of detection and acceptance of the main types of duplication from

January 2016-2018.

Moreover, the duplications related to antibiotics such as amoxicillin generated a considerable
number of alerts, i.e., 76,409 over the three years studied, and their acceptance rate was
relatively low at 23%. Upon the analysis of other groups of potentially dangerous duplications,
such as those related to oral anticoagulants, it was observed that PREFASEG generated 14,903
alerts of duplications for this group, of which 42% (6,314) were accepted, and the prescriptions

were not continued.

Analysis of PREFASEG alerts related to AEMPS safety alerts

It was found that the number of alerts related to AEMPS safety alerts increased throughout the
study period, i.e., from 59,146 in 2016 to 84,158 in 2018. This was accompanied by a reduction

in the degree of acceptance of these alerts from 31% (18,301) to 22% (18,720), respectively.

Analysing the details of these AEMPS alerts (see Table 4), it was apparent that the Triple
Whammy, which considered the concomitant therapy of NSAIDs, diuretics, and RAS inhibitors,

generated the highest degree of alerts, representing 85% (195,987) of the total alerts. The
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degree of acceptance of this type of alert varied, ranging from 30% (13,867) in 2016 to 22%
(15,988) in 2018, thereby indicating a decrease in acceptance over this three-year period.
Reviewing the main anti-inflammatory drugs that generated the Triple Whammy alerts, it was

observed that in 65% of the cases, the NSAIDs involved were ibuprofen and naproxen.

Table 4. Degree of detection and acceptance of the AEMPS safety alerts

in 2016, 2017, and 2018
2016 2017 2018
Alerts % Alerts % Alerts %
AEMPS Alert Alerts Alerts Alerts
accepted Accepted accepted Accepted accepted Accepted

"TRIPLE WHAMMY"* 46,020 13,867 30% 76,107 | 18,992 25% 73,860 | 15,988 22%
DICLOFENAC 7,288 2,588 36% 5,734 1,774 31% 5,137 1,511 29%
COXIBS 3,131 888 28% 2,535 616 24% 2,986 644 22%
ACECLOFENAC 805 204 25% 665 127 19% 487 101 21%
ESCITALOPRAM 645 204 32% 270 95 35% 305 72 24%
CITALOPRAM 495 189 38% 217 67 31% 302 104 34%
CILOSTAZOL 193 70 36% 181 66 36% 289 65 22%
AGOMELATINE 133 54 41% 175 54 31% 249 72 29%
IVABRADINE 130 51 39% 153 56 37% 200 48 24%
CANAGLIFLOZIN - - - 128 42 33% 177 40 23%
TRIMETAZIDINE 115 62 54% 82 36 44% 111 47 42%
RALOXIFENE and

106 64 60% 23 11 48% 30 20 67%
BAZEDOXIFENE
STRONTIUM RENALATE 53 39 74% 21 11 52% 22 5 23%
ALISKIREN 32 21 66% 17 11 65% 3 3 100%
Total 59,146 | 18,301 31% 86,308 | 21,958 25% 84,158 | 18,720 22%

* Triple Whammy: NSAIDs + RAS inhibitors + diuretics

As indicated in Table 4, the number of alerts generated by diclofenac decreased over time. More
specifically, in 2016, diclofenac generated 7,288 alerts, while by 2018 this number had reduced
to 5,137. However, the degree of acceptance also decreased from year to year, dropping from

36% (2,588) in 2016 to 29% (1,511) in 2018.

The alerts with the highest degree of acceptance were those related to strontium ranelate,
raloxifene/bazedoxifene, and aliskiren; however the number of such alerts was low since these
are drugs that are being gradually withdrawn from the market, or tend to be unused in daily

practice.
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Analysis of the PREFASEG alerts related to medicines not recommended for use in geriatrics

between January 2016 and December 2018

The alerts generated by PREFASEG that were related to drugs advised against for use in geriatrics
increased throughout the study period, i.e., from 108,974 in 2016 to 188,139 in 2018. However,
a reduction in the degree of acceptance from 30% (32,345) to 27% (50,299), respectively, was

also observed.

The two pharmacological groups that generated the highest number of alerts within this
category were the benzodiazepines and the NSAIDs, representing 39% (172,574) and 21%
(47,966) of a total of 441,920 alerts in the three years studied (see Table 5). More specifically,
the alerts related to benzodiazepine usage in geriatrics increased by 55% during the study
period, i.e., from 30,662 in 2016 to 68,974 in 2018. Alprazolam represented 44% (65,910) of the
alerts generated for benzodiazepines in this group of patients (see Table 6), and overall, the

benzodiazepine group showed an acceptance rate of 27% over the three years.

Within the NSAID alerts, it was observed that desketoprofen represented 48% (45,293) of the
total alerts in this group, and this group showed one of the lowest levels of acceptance (i.e.,

22%).

In general, analysis of the degrees of acceptance in this class of alerts shows a significant level
of variation (see Table 5), and the pharmacological groups with the highest degree of acceptance
(i.e., where no prescription was issued for the corresponding treatment) were the muscle

relaxants (41%, 7,521) and the peripheral vasodilators (39%, 6,621).

Table 5. Pharmacological groups not recommended in the elderly that generated

PREFASEG alerts from January 2016-December 2018

Alerts
Not recommended pharmacological groups Total accepted % Accepted

generated
Benzodiazepines, hypnotics, and sedatives 172,574 47,966 27%
Anti-inflammatory and anti-rheumatic (NSAIDs, COXIBS) 94,034 20,627 22%
Antihypertensives 34,542 10,310 30%
Digestive system (otilonium, metoclopramide, glibenclamide,

31,496 8,945 28%
chlorporpamide)
Chronic obstructive pulmonary disease treatments (theophylline) 19,285 4,758 25%
Central action muscle relaxants (cyclobenzaprine) 18,170 7,521 41%
Tricyclic antidepressants and Fluoxetine 17,289 5,654 33%
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Peripheral vasodilators (pentoxifilline, nicergoline, nafthydrofuril) 16,958 6,621 39%
Respiratory system (systemic antihistamines) 14,219 4,917 35%
Hormone therapy (megestrol) 10,776 2,631 24%
Urinary antispasmodics (oxybutynin) 7,018 2,495 36%
Antithrombotics (cilostazol) 3,270 1,100 34%
Beta-blockers (sotalol) 1,105 392 35%
Opioid and anti-migraine pain relievers 868 342 39%
Antiparkinsonian drugs 316 105 33%

Table 6. Top 10 alerts for drugs advised against for use in geriatrics between January

2016 and December 2018

Active ingredient responsible
Alerts generated Acceptance

for the alert

Alprazolam 65,910 24%
Dexketoprofen 45,293 24%
Doxazosin 33,867 30%
Clonazepam 23,887 35%
Zolpidem 23,314 25%
Pentoxifylline 20,395 31%
Metoclopramide 19,098 28%
Hydroxyzine 18,328 29%
Etoricoxib 15,729 18%
Potassium clorazepate 15,468 29%

DISCUSSION

The main finding of this study was that the PREFASEG system appears to adopt the role of a
CDSS that assists in preventing potential safety MRPs for patients by generating online alerts
when starting a new treatment. During the period studied, it was observed that 28% of the
generated security alerts led to a modification of the prescription (i.e., acceptance of the alert).
In absolute terms, between 2016 and 2018, a total of 1,222,159 recommendations were
accepted globally, which likely led to the avoidance of numerous potential MRPs in patients.
Overall, PREFASEG reported a safety MRP in 1 out of every 15 new prescriptions. The degrees of
acceptance of the recommendations were relatively high when compared with a similar study
into a different online preventive alert system, where the percentages of acceptance ranged
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from 12 to 14% [30]. However, the variability between studies was considerable; in a 2009
Cochrane review on the effects of online prompts/reminders, an improvement of only 4.2% was
reported [18], while other studies described omissions of recommendations in between 49 and
96% of the cases [31]. In general, subsequent systematic reviews [32,33] concluded that online

notification systems had only a small or moderate effect.

Despite the high number of potential MRPs avoided in patients in Catalonia, it should be noted
that in the case of safety alerts relating to the use of medicines, it was striking that globally,
>70% of the alerts generated by PREFASEG were ignored, which amounts to 3.16 million over
the three-year study period. However, it must be taken into account that, on occasions, the
recommendations given by PREFASEG involved modification of the drug dosage, or the following
up of some clinical variable. This could translate into a higher degree of acceptance than
registered by the system, since PREFASEG was only capable of measuring whether or not the
prescription was continued. It should also be considered that not all alerts had the same degree
of clinical relevance, with alerts being accompanied by either an orange or a red icon, depending

on the importance of the recommendation, as also described in a previous study [23].

Over the course of the three years studied, the number of generated alerts increased. This was
partly related to the fact that new and updated content was introduced into the PREFASEG
system on an annual basis. The existence of a direct relationship between the increased
consumption of certain drugs (e.g., the benzodiazepines) was also considered, in addition to the
probability that greater numbers of MRP alerts could be generated from such drugs due to their
increased use among the population. At the same time, it should be noted that the degree of
acceptance of the alerts tended to decrease over time, with practitioners gradually ignoring the
recommendations. This decline in acceptance could be partly attributed to alert fatigue;
however, it will be necessary to further investigate the reasons behind the rejection of alerts, in
addition to separately analysing the high and medium-low relevance alerts, while also
considering the cases where the recommendation does not suggest a change of drug. It will also
be essential to collect the opinions of the professionals who use the PREFASEG tool. According
to various reports, the main reasons for low acceptance by clinicians are the large number of
low-relevance alerts they receive and their poor content [21,22,34]. To reduce the risk of fatigue,
it is therefore necessary to increase the specificity of the alerts, provide clear and concise

information, and not impact on the clinician’s workflow.
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In relation to the ignored alerts regarding suspicions of a history of hypersensitivity to certain
drugs, it is known that general practitioners tend to register cases of hypersensitivity that are
reported by patients, despite the fact that such hypersensitivity has not been confirmed, and in
many cases, are not real [35—37]. To address this issue, a number of hospitals are now working
on a project to de-label patients with a supposed hypersensitivity reported in their clinical

history unless it is confirmed by the corresponding tests.

Another type of MRP that drew significant attention due to its severity was that of teratogenic
drugs, for which 66% of the generated alerts were ignored. However, it must be considered that
not all medicines act as teratogens in all trimesters of pregnancy, and PREFASEG is unable to
distinguish between such cases. It is also possible that some alerts were generated for women
who were no longer pregnant but who, by some registration error, maintained a pregnancy

status in their health records.

Regarding the alerts related to therapeutic duplications, it was observed that approximately 70%
of these alerts were ignored by clinicians. However, many such alerts were related to adjustment
of the daily dose of treatment, and so it was necessary to combine presentations at different
doses; this was common in the groups of antihypertensive RAS inhibitors and antidepressants,
and in the replacement of amoxicillin with amoxicillin-clavulanate. In terms of the NSAIDs and
paracetamol-type analgesics, it was observed that prescriptions were authorised for issuing on
demand if necessary, which often generated alerts related to duplication if an attempt was made
to prescribe a drug from the same pharmacological group. Another group of duplications that
drew attention due to their association with a high risk of serious adverse effects that motivate
hospital admissions were the oral anticoagulants [38]. During the three-year study period,
PREFASEG produced 14,903 alerts related to duplications in this group of drugs, which translated

to an acceptance of 42% (6,314), wherein the prescription was not continued.

In the case of the AEMPS safety alerts, an unexpected low degree of acceptance was recorded
considering that these constituted specific alerts from a regulatory agency [39]. In fact,
throughout the three-year study period, the degree of acceptance of the AEMPS safety alerts
decreased, and in 2018 they reflected the lowest percentage of acceptance (22%) of all alerts
throughout that year. Among these notices, the Triple Whammy, which is associated with a

significant increase in the risk of kidney failure [40], represented the largest number of alerts.

Upon examination of the alerts related to the use of drugs advised against in geriatrics, it was

observed that the degree of acceptance ranged from 30% in 2016 to 27% in 2018. Despite the
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fact that this alert category is considered of low clinical relevance, wherein use of a specific drug
may not be recommended in older patients but is not totally contraindicated, it produced similar
or even superior acceptance results compared to the AEMPS safety alerts. It was therefore
considered that this level of acceptance was due to physicians being somewhat more sensitive
to safety alerts related to elderly patients. However, we must not lose sight of the fact that >70%
of these alerts were discarded and the corresponding prescriptions was generated, which could
lead to potential adverse reactions in patients. In this context, it is estimated that drug-
associated adverse effects produce approximately 6.5% of hospital admissions, of which more

than half of these could be prevented [41-44].

The pharmacological groups that generated the highest number of alerts in geriatric patients
were the benzodiazepines and the NSAIDs, which are also widely used drugs throughout the
population. The significant increase in the number of alerts for benzodiazepines (i.e., from
30,662 in 2016 to 68,974 in 2018) was particularly surprising, and these were mainly attributed
to alprazolam. It is known that both an advanced age, which is linked to metabolic and
pharmacokinetic changes, and the number of drug treatments that a patient is receiving, are
two of the situations that increase the risk of adverse drug effects to the greatest extent [45—
47]. In addition, it must be considered that the world population is constantly aging, which is
accompanied by a greater degree of pathologies, and an increase in the use of pharmaceuticals

[48-50].

Analysing the percentages of acceptance for alerts related to the use of drugs advised against in
geriatrics, significant variation was observed between the different pharmacological groups.
More specifically, muscle relaxants and peripheral vasodilators were the groups with the highest
degrees of acceptance. According to a previous study, physicians tend to prioritise alerts that

are more clinically relevant, or that can be resolved with the least amount of time or effort [51].

In a classic study looking at hospitalisations caused by adverse effects, it was found that the
majority occurred in the elderly, and were due to commonly used drugs with well-known safety
profiles [52]. Considering this point, which can likely be extrapolated to other countries, it would
be interesting to analyse the situation of patients for whom PREFASEG detected a possible MRP

that was not addressed.

In terms of limitations to the current study, it should be noted that the moderate percentage of
alert acceptance highlights the need to investigate the causes that lead clinicians to discard such

a high number of recommendations. Thus, to maximise the usefulness of PREFASEG and to avoid
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possible alert fatigue, it will be necessary to carry out a detailed review into the traceability data
of the tool to eliminate low-relevance alerts that are generated but not accepted, and to
highlight any alerts related to therapeutic orientations while providing one or more alternative
active ingredients. The introduction of a block to prevent the continuation of a prescription

associated with a severe MRP could also be considered.

On the other hand, essential future work should also focus on analysing the acceptance of MRP
alerts based on their clinical relevance and the type of recommendation, which are key aspects
to consider in the case of drug interactions. In addition, a satisfaction survey should be carried
out to request feedback and suggestions from practitioners with regards to improving the

PREFASEG system in terms of its clinical content and technological aspects.

The future development of PREFASEG also involves the inclusion of medicines that can only be
prescribed in hospitals and their corresponding contraindications, which will allow the program
to be extended to different levels of care. The technological evolution of the tool is also
necessary to render it more specific when generating alerts. For example, this could be achieved
using the terminology common to all SNOMED CT systems (Systematised Nomenclature of
Medicine — Clinical Terms) that determine the active ingredient, the dose, the pharmaceutical
form, and the number of packaging units [53—55]. To optimise the use of PREFASEG and improve
the management of clinical information, intelligent systems such as natural language processing
could be applied that would allow the clinician to obtain and interact with the information
recorded in text format in the patient's clinical history [56,57]. An improved follow-up and
monitoring of the PREFASEG alerts would also be desirable, wherein details regarding the
professional receiving the alert are registered and made visible, in addition to whether this alert

is ignored, and the level of care of the corresponding professional.

In summary, PREFASEG appears to be a feasible and efficient strategy to improve some
aspects of clinical safety related to the prescription of drugs, and as a result, in the health

care received by patients.

CONCLUSIONS

Our study demonstrated that the PREFASEG (PREscripcion FArmacéutica SEGura, i.e., safe
pharmaceutical prescription) clinical decision support system contributes to the prevention of

potential safety medicine-related problems in patients. In 28% of the cases in which the tool
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generated a safety alert, primary care physicians modified their prescriptions by some means.
The main drug groups implicated in the PREFASEG alerts were the non-steroidal anti-
inflammatory drugs, the benzodiazepines, and the renin-angiotensin system inhibitors; groups

that frequently cause adverse effects and motivate hospital admissions.

In future, it will be necessary to study in detail the reasons behind the fact that >70% of the
generated alerts were ignored by physicians. In addition, the possibility of reducing the number
of alerts should be assessed to avoid alert fatigue. Moreover, it is evident that strategies must
be designed to make the prescriber aware of the importance of patient safety, as well as to

technologically improve the tool and render it more robust and specific.
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Table 3. Top 10 alerts related to drug interactions between January 2016 and December 2018

Table 4. Degree of detection and acceptance of the AEMPS safety alerts in 2016, 2017, and 2018

Table 5. Drug groups not recommended in geriatrics that generated PREFASEG alerts from

January 2016-December 2018

Table 6. Top 10 alerts for drugs advised against for use in geriatrics between January 2016 and

December 2018

FIGURE LEGENDS

Fig. 1 Example PREFASEG screen showing the various informative elements presented by the

tool.

Fig. 2 Example screen of the PREFASEG system with various included safety alerts and

therapeutic recommendations.

Fig. 3 Degrees of detection and acceptance of the main types of duplication from January 2016—

2018.

81



ANNEXES

Annex Table 1. Description of the types of PREFASEG alerts

MRP alert Description

Interactions

Contraindications for health Detection of patients with absolute contraindications defined in
problems the ICS Clinical Practice Guidelines and the CatSalut
Harmonisation Guidelines for the following pathologies: Diabetes
mellitus Il, heart failure, chronic kidney disease,

hypercholesterolemia, and depression.

Contraindications for clinical Detection of patients with contraindications due to renal
variables insufficiency:
e Severe renal insufficiency: glomerular filtration of 15 or
30 mL/min/1.73 m?
* End-stage renal failure: glomerular filtration <15
mL/min/1.73 m?
Detection of patients with contraindications due to abnormal
potassium levels:
¢ Hypokalaemia <3.5 mmol/L

e Hyperkalaemia >5.5 mmol/L.

Contraindications with a specific | Detection of patients with contraindications due to the use of an
AEMPS alert active ingredient that has a relevant safety alert from the Spanish
Agency for Medicines and Health Products (AEMPS).

The active ingredients included are: Aliskiren, citalopram,
escitalopram, cilostazol, trimetazidine, raloxifene and
bazedoxifene, COXIBS, diclofenac, aceclofenac, ivabradine,
agomelatine, canagliflozin, and the “Triple Whammy” (i.e.,

NSAIDs + diuretics + RAS inhibitors).

Teratogenic pharmaceuticals Detection of female patients with contraindications based on the
use of active ingredients in pregnancy (diagnoses registered in the
ECW). Teratogenic drugs are considered those who fall into
categories D and X of the old FDA Reproductive Risk Classification.
It should be noted that in June 2015, the FDA decided to remove

this classification.

Drugs advised against for use in Detection of patients >75 years of age who are taking any
geriatrics inappropriate medication that exhibits a more unfavourable risk-

benefit profile due to their age.
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Duplicate therapies

Detection of patients who are classed as receiving a non-
beneficial prescription of two or more drugs with the same active
ingredient (alone or in combination) and/or with the same
pharmacological action.

Duplicities considered relevant and duplicities considered dose
adjustments (i.e., combinations sought at the therapeutic level)

are clearly differentiated.

Anticholinergic drug

combinations

Detection of patients receiving a prescription of any urinary
antispasmodic together with another drug that exhibits
significant anticholinergic effects (e.g., antihistamines, tricyclic

antidepressants, etc.).

History of suspected

hypersensitivity

Detection of patients for whom a history of unconfirmed

hypersensitivity has been recorded.

Adverse drug events (ADEs)

Detection of patients for whom an ADE has been registered.
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ANNEX Table 2. Groups of pharmacological duplications included in PREFASEG in 2018

TYPE OF DRUG OR SYSTEM UPON
WHICH THE DRUG ACTS

TYPE OF DUPLICATION

CARDIOVASCULAR SYSTEM 1. Antithrombotic agents: acetylsalicylic
acid (Aspirin)
2. Antiplatelet agents: clopidogrel
3. Oral anticoagulants
4. Digitalis
5.  Antiarrhythmics
ANTIHYPERTENSIVES 6. Diuretics: thiazides
7. Loop diuretics
8.  Potassium sparing diuretics
9. B-Blockers
10. Non-dihydropyridine calcium
antagonists
11. Dihydropyridine calcium antagonists
12. High blood pressure medications: renin-
angiotensin system inhibitors (ACEls,
AlIRAS)
13. a-Adrenergic antagonists
ANTIULCER AGENTS 14. Gastric protectors
15. Antacids
MUSCULOSKELETAL SYSTEM 16. Anti-inflammatories
17. Anti-gout agents: allopurinol
18. Anti-gout agents: uricosuric
19. Anti-gout agents: colchicines
20. Analgesics: metamizole
21. Analgesics: paracetamol
22. Minor opiates
23. Triptans
ANTIBIOTICS 24. Penicillins
25. Tetracyclines
26. Macrolides
27. Quinolones
HYPOLIPIDEMIC AGENTS 28. Statins
29. Other lipid-modifying agents
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30. Fibrates
ANXIOLYTICS AND HYPNOTICS 31. Long-acting benzodiazepines
32. Intermediate-acting benzodiazepines
33. Short-acting benzodiazepines
34. Z-Drugs and others
ANTIEPILEPTICS 35. Barbiturates
36. Other antiepileptics

ANTIDEPRESSANTS

37.
38.

Tricyclic antidepressants

SSRI antidepressants

39. Other antidepressants (l)
40. Other antidepressants (ll)
41. Bupropion and naltrexone
ORAL ANTIDIABETICS 42. Biguanides
43. Secretagogues (sulfonylureas and
glinides)
44. Glitazones
45. Incretins (glyptins and GLP-1 analogues)
46. Type 2 sodium-glucose cotransporter

inhibitors (ISGLT-2)

47. Long-acting insulin (injected form)
GENITOURINARY SYSTEM 48. Urinary antispasmodics

49. Prostate drugs: testosterone inhibitors
SYSTEMIC HORMONAL 50. Systemic corticosteroids

PREPARATIONS

51.
52.

Aromatase inhibitors

Osteoporosis treatments

53. Oestrogens and progestogens
RESPIRATORY SYSTEM 54. Long-acting B2-agonists

55. Anticholinergics

56. Inhaled glucocorticoids
OTHERS 57. Calcium supplements

58. Potassium supplements

59. Iron supplements

60. Magnesium supplements

61.

Vitamin D




ANNEX Table 3. Definitions of the AEMPS safety alerts included in PREFASEG in 2018

(CO9XA02)

Aliskiren +
hydrochlorothiazide
(CO9XA52)

Aliskiren +
amlodipine

(CO9XA53)

Aliskiren +
hydrochlorothiazide
+ amlodipine

(CO9XA54)

DRUG ATC YEAR OF ALERT CRITERIA
ALERT
PUBLICATION
Citalopram NO6AB04 2011 High doses:
- Above 40 mg/day.
- Above 20 mg/day in patients >65 years of
age.
- Above 20 mg/day in patients suffering
from liver dysfunction.
Administered in combination with other
drugs that also prolong the QT interval of
the electrocardiogram.
Escitalopram NO6AB10 2011 High doses (>10 mg/day in patients >65
years of age).
Administered in combination with other
drugs that also prolong the QT interval of
the electrocardiogram.
Aliskiren Aliskiren alone 2014 In patients with a diagnosis of diabetes

mellitus Il or undergoing treatment with

antidiabetic drugs (ATC A10).

Jointly administered with ACE inhibitors
(ATC: CO9AA, CO9BA, CO9BB) and/or ARA-IIs
(ATC: CO9CA, CO9DA, C09DB, CO9DX).
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Cilostazol BO1AC23 2013 In patients suffering from a health problem
where its use is contraindicated, i.e.,
cerebral haemorrhage, severe ventricular
arrhythmias, or heart failure.

Or, in concomitant treatment with:
- 2 Antiplatelet agents
- Antiplatelet + oral anticoagulant

Trimetazidine | CO1EB15 2012 In patients with a diagnosis of
extrapyramidal and movement disorders.

Raloxifene or | Raloxifene In patients suffering from any health

bazedoxifene | (GO3XC01) problem where it is contraindicated, e.g.,
venous thromboembolism, uterine sac,

Bazedoxifene
endometrial cancer, or liver failure of any
(G03XC02)
degree.
COXIBS Celecoxib In patients suffering from any health
(MO1AHO1) problem where it is contraindicated, e.g.,
ischemic heart disease, peripheral arterial
Etoricoxib
disease, cerebrovascular disease, heart
(MO1AHO5)
failure, or inflammatory bowel disease.
Diclofenac or | Diclofenac alone 2013, 2014 In patients suffering from any health
Aceclofenac (MO1ABOS5) or problem where its use is contraindicated,
combined e.g., ischemic heart disease, peripheral
(MO1AB55) arterial disease, cerebrovascular disease, or
heart failure.
Aceclofenac
(MO1AB16)
Agomelatine NO6AX22 2014 In patients 275 years of age.
Ivabradine NO6AX22 2014 Co-administration with verapamil

(CO8DAO1, COSDA51, CO9BB10) or
(CO8DBO1).
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“Triple NSAIDs alone and in | 2014 In patients 275 years of age or undergoing
Whammy” combination treatment for diabetes (ATC A10).
(NSAIDs + RAS
inhibitors +
diuretics)
Canagliflozin A10BK02 2016, 2017 In patients suffering from a health problem
in which it is necessary to be more careful
Metformin +
due to an increased risk of amputation.
canagliflozin
(A10BD16)

ANNEX Table 4. List of drugs not recommended for use in geriatrics in 2018

AO3A: AGENTS AGAINST FUNCTIONAL

MO03B: CENTRAL ACTION MUSCLE RELAXANTS

C02ABO1

Methyldopa

SEDANTS

ALTERATIONS OF THE STOMACH
A03AB06 | Otilonium bromide MO3BAO3 | Methocarbamol
AO3F: PROKINETIC AGENTS MO03BX02 | Tizanidine
AO3FA01 Metoclopramide MO03BX07 | Tetrazepam
A10B: HYPOGLYCEMANTS (EXCEPT

MO03BX08 | Cyclobenzaprine
INSULINS)
A10BBO1 Glibenclamide NO2A: OPIOIDS
A10BB02 Clorpropamide NO2AB02 | Pethidine
BO1A: ANTITHROMBOTICS NO2ADO1 | Pentazocine
BO1ACO5 | Ticlopidine NO2C: ANTIMIGRANE AGENTS
BO1ACO7 Dipyridamole NO2CA01 | Dihydroergotamine

Combinations with
BO1AC22 Prasugrel NO2CA51
Dihydroergotamine

BO1AC24 | Ticagrelor NO2CA52 | Combinations with ergotamine
BO1AC23 Cilostazol NO4A: ANTIPARKINSONIAN AGENTS
CO02A:

NO4AA01 | Trihexyphenidyl
CENTRAL ACTION ANTIADRENERGICS

NO5B: ANSIOLYTICS and NO5C: HYPNOTICS AND
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SHORT- AND INTERMEDIATE-ACTING
C02AC01 Clonidine
BENZODIAZEPINES
C02ACO05 Moxonidine NO5BA08 | Bromazepam (INTERMEDIATE)
C02C: PERIPHERAL ACTION
NO5BA12 | Alprazolam
ANTIADRENERGICS
C02CA01 Prazosine NO5BA14 | Pinazepam (INTERMEDIATE)
C02CA04 Doxazosin NO5BA21 | Clotiazepam
GO04CA03 Terazosin NO5BA91 | Bentazepam
CO4A: PERIPHERAL VASODILATORS NO5CDO5 | Triazolam
CO4ADO3 NO5CD08 | Midazolam
Pentoxifylline
CO4AEOQ2 Nicergoline NO5CD09 | Brotizolam
C04AX21 Naftidrofuryl NO5CD11 | Loprazolam
CO7A:

BETA-BLOCKING AGENTS

LONG-ACTING BENZODIAZEPINES

CO7AA07 Sotalol NO3AEO1 | Clonazepam (NO3A)
GO04B: OTHER UROLOGICAL PRODUCTS,
NO5BA02 | Clordiazepoxid
INCLUDING ANTI-SPASMODIC PRODUCTS
G04BD04 | Oxybutynin NO5BAO5 | Clorazepat dipotassium salt
LO2A: HORMONES AND RELATED AGENTS NO5BA09 | Clobazam
LO2ABO1 Megestrol NO5BA10 | Ketazolam
MO1A: NSAIDs: NON-STEROIDAL ANTI-
NO5BA13 | Halazepam
INFLAMMATORY AND ANTI-RHEUMATIC
MO1AAO01 | Phenylbutazone NO5BA51 | Combinations with diazepam
Combinations with clorazepat
MO01ABO1 | Indomethacin NO5BA55
dipotassium salt
MO1AB15 | Ketorolac (H) NO5CDO1 | Flurazepam
MO1AB16 | Aceclofenac NO5CDO03 | Flunitrazepam
MO1ABO5 | Diclofenac NO5CD10 | Quazepam
MO1AB55 | Combinations with diclofenac | NON-BENZODIAZEPINE HYPNOTICS
MO1ACO01 | Piroxicam NO5CF02 | Zolpidem
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MO1AC02 | Tenoxicam NO5CF01 | Zopiclone
MO1ACO5 | Lornoxicam RO6A: ANTIHISTAMINES FOR SYSTEMIC USE
MO1AC06 | Meloxicam H1 ANTIHISTAMINES 1ST GENERATION
MO1AEO3 | Ketoprofen RO6AB0O6 | Dexbrompheniramine
MO1AEQ9 | Flurbiprofen RO6AB56 | Combinations with dexbrompheniramine
MO1AE14 | Dexibuprofen RO6AB01 | Brompheniramine
MO1AE17 | Dexketoprofen RO6AB51 | Combinations with brompheniramine
MO01AGO01 | Mefenamic acid RO6AX07 | Triprolidine
MO1AHO1 | Celecoxib RO6AA02 | Dimenhydrinate
MO1AHO5 | Etoricoxib RO6AAQ09 | Doxylamine
MO01AX01 | Nabumetone RO6AA52 | Combinations with diphenhydramine
NO6A: ANTIDEPRESSANTS RO6AB02 | Dexchlorpheniramine
TRICYCLIC ANTIDEPRESSANTS RO6AC01 | Mepyramine
NO6AA12 Doxepine >6mg/d RO6AD01 | Alimemazine
NO6AA02 Imipramine RO6AD02 | Promethazine
NO6AAO04 | Clomipramine RO6ADO03 | Tiethylperazine
NO6AAO6 | Trimipramine RO6AD0O7 | Mequitazine
NO6AA21 | Maprotiline RO6AEO5 | Meclozine
SSRIs RO6AE92 | Combinations with clocinizine
NO6ABO3 Fluoxetine RO6AX02 | Cyproheptadine
NO6B:PSYCHOSTIMULANTS AND
RO6AX17 | Ketotifen
NOOTROPICS
NO6BX03 Piracetam RO6AX19 | Azelastine
RO3D: OTHER SYSTEMIC AGENTS AGAINST
OBSTRUCTION OF THE RESPIRATORY HO2BX92 | Clemastine
TRACT
RO3DA04 | Theophylline NO5BB0O1 | Hydroxyzine
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Abstract

Background: In 2008, in the context of a complete computerisation of medical records, the
Institut Catala de la Salut (ICS, Catalan Health Institute) implemented a system in its electronic
clinical workstation (ECW) to assist decision-making at the prescription level. This system is
known as Self Audit, and it supports physicians in reviewing the medication of their patients.
Self Audit provides lists of patients presenting medication-related problems (MRPs) that have
potential for improvement, and provides therapeutic recommendations that are easy to apply
from the system itself. The aim of this study was to analyse the main results derived from the
use of Self Audit in primary care (PC) in Catalonia, and the effect of an incentive-based safety

indicator on the results obtained.

Methods: A descriptive cross-sectional study was carried out to analyse variations in the MRPs
detected by Self Audit during 2016, 2017, and 2018 in PC in Catalonia. The effect of a safety
indicator on the results obtained was also studied. This safety indicator includes the most
clinically relevant MRPs (i.e., therapeutic duplications, safety alerts from the Spanish Medicines
Agency, and incidences of polymedication in patients over 65 years of age). Variation in the
MRPs was measured using the differences between two evaluation points (initial and final). An
MRP was considered resolved if the recommendation specified in the alert was followed. The
prescriptions of 6,411 PC doctors of the ICS who use the ECW and provide their services to 5.8

million Catalans through 288 PC teams were analysed.

Results: Analysis of the total safety-based MRPs detected by Self Audit gave overall resolutions
from April to December of 9% (21,547) in 2016, 7% (15,924) in 2017, and 1% (2,392) in 2018 out
of the total number of MRPs recorded in April each year. Examination of the 3 types of MRPs
with the highest clinical relevance that were linked to the safety indicator gave overall

resolutions of 41% in 2016 (17,358), 20% in 2017 (7,655), and 21% in 2018 (8,135).

Conclusions: The ICS Self Audit tool assists in reducing the number of safety-based MRPs in a
systematic manner, and yields superior results for the MRPs linked to a safety indicator included

in the incentives of PC physicians.

Keywords: Decision support system, primary care, clinical safety, electronic prescription

93



BACKGROUND

In the past few decades, the development of new information and communication technologies
in the field of healthcare has potentially contributed to improving the cost-effectiveness and
quality of patient care. In this context, a range of technical reports from the American National
Institute of Medicine have confirmed that an electronic record of healthcare activity, such as an
electronic health record (EHR), together with the integration of clinical decision support systems
(CDSSs) in such EHRs, constitute a guarantee of quality for the health system [1,2]. According to
several authors, CDSSs aimed at the prescription of medications have the greatest impact on
improving patient safety [3]. Although a variety of different designs and functionalities exist,
these systems have a common role in intelligently combining clinical knowledge and patient
information, with the aims of ultimately improving the overall prescribing process. The
possibility of integrating a CDSS into the EHR system has made it possible to provide medical
histories with interactive signals that alert professionals to situations of risk for their patients
[4], thereby helping to improve the prescription process and the overall clinical safety of patients
[3,5,6]. Indeed, several Spanish studies have indicated that 50% of adverse events related to
medication errors are avoidable [7,8], and that the implementation of such technologies can
help to reduce them.

With this background in mind, in 2008, the Institut Catala de la Salut (ICS, Catalan Health
Institute) integrated a combination of CDSSs into its electronic clinical workstation (ECW),
namely PREFASEG, which generates online notifications when starting a treatment to prevent
medication errors [9], and the Self Audit tool, which generates lists of patients presenting with
active medication-related problems (MRPs). This study focuses on the Self Audit tool.

The Self Audit tool is a computerised system that is integrated into the EHR, and based
on the combination of clinical with therapeutic data, it simplifies the search for patients with an
MRP related to an ongoing medication, thereby facilitating changes and/or suspensions of
treatment. In an agile and visual manner, it provides the professional with a list of patients with
an MRP, such as a therapeutic duplication or a drug contraindicated by a previous or current
pathology, thereby allowing the review and assessment of any possible change in treatment.
The tool itself provides a therapeutic recommendation in each case and facilitates the
management of changes and/or suspensions of treatment, without the need to leave the
program. Thus, in this system, a number of aspects related to the review of a patient’s
medication are systematised based on an optional and individual self-evaluation exercise. Any
changes carried out are recorded in the EHR.
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The MRPs are defined by a group of expert professionals from the ICS. Each year, the
clinical content of the MRPs is reviewed according to the scientific information available, and,
for this reason, they may vary from year to year. Each MRP is classified as high or low clinical
relevance, as recommended in the literature [10].

The Self Audit tool is activated voluntarily, wherein the practitioner can use the ECW to
consult the lists of patients with an MRP in his assigned population. All primary care (PC)
practitioners (i.e., 100% of practitioners) use this tool at some point over the course of a year.
The practitioner can also check the schedule of visits for the day, which will indicate any patients
who have an MRP, and allow the doctor to take advantage of the visit to review the medication.
This system therefore does not alter the workflow during the consultation [11,12], and allows
the professional to decide when is the most appropriate time to review the MRP.

From 2008 to 2016, Self Audit evolved both at the technological level and at the level of
its clinical content. Initially, the tool only allowed the detection of patients with certain
therapeutic duplications and/or cases of polymedication (i.e., >10 drugs). During this period, a
number of new MRP detections were incorporated into the tool, and the detection specificity
was improved overall. Thus, it was not until approximately 2014 that this tool was completed in
its current Self Audit configuration. In addition, the process of obtaining data to monitor the use
of the tool was expensive, taking a long time to validate and debug the data until the level of
quality and detail required for analysis was obtained.

Linked to the Self Audit prescription system, an incentive-based safety indicator was
designed in 2008, which selected some of the most clinically relevant MRPs, and was included
in the “payment for objectives” program for ICS PC physicians (N.B. according to this program,
objectives are linked to annual economic incentives up to approx. 6000 €). The aim of this
indicator was to promote a culture of safety in the use of medicines, and also to encourage the
use of the Self Audit tool.

The aims of this study are therefore to determine the main results derived from the use
of Self Audit in the Catalan PC system, and to evaluate the effect of the safety indicator on the
results obtained. A further aim of this article is to provide the international audience with details
regarding a computer tool aimed at improving clinical safety, which has been widely managed
in the Catalan PC system by 6,411 users with more than 10 years of experience. This tool is of
particular importance since it helps doctors to detect patients with potential MRPs, and as a
result, any ongoing treatments related to these MRPs can be reviewed and modified to benefit
the health of the patient. Self Audit is a versatile and dynamic tool that can be updated with new

or modified warnings as desired. Due to the considered importance of this tool to provide
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improvements in healthcare practice, its implementation was essentially immediate for all PC
teams and professionals. Physicians refer to Self Audit as a useful tool whose usability needs,

nevertheless, to be assessed.

METHODS

A descriptive, cross-sectional study was designed that began in April 2016 and continued until
December 2018. This study was developed within the scope of the PC system of the ICS, which
is the main provider of health services in Catalonia, a region in the northeast of Spain, and covers
a population of 5.8 million inhabitants over the different Catalan territories. Overall, it serves
the population through a network of 288 PC teams and 8 hospitals. The ICS is a public company
that has a total of 42,374 professionals, who provide services to 80% of the population of
Catalonia. Since all PC doctors of the ICS employed the Self Audit tool during routine practice,
no control group was available to establish a comparison. We therefore analysed the evolution

of the results over time.
Study sample

The sample studied consisted of all the prescriptions of the 6,411 ICS PC physicians (i.e., 100%
of the physician staff) who used the EHRs during the study period.

Variables and indicators

The main variable was the number of resolved MRPs. An MRP was considered “resolved” when:
(1) the drug or drugs causing the MRP had been dropped from the patient's active prescription,

or (2) the diagnosis was registered as resolved.

The main types of safety MRPs detected by the Self Audit tool were analysed, wherein
clinically relevant MRPs that had been linked to the incentive-based safety indicator were
emphasised. This safety indicator included 3 MRPs: (1) Therapeutic duplications; (2) safety alerts
from the Spanish Agency for Medicines and Health Products (AEMPS, Agencia Espafiola de
Medicamentos y Productos Sanitarios), and (3) polymedication in patients over 65 years of age
with some specific MRPs, wherein polymedication is defined as the case where more than 10
medicines were prescribed in 2016 and 2017, and more than 8 medications were prescribed in

2018.

The MRP related to therapeutic duplication detected patients with a non-beneficial

prescription of two or more drugs that exhibit the same active principle (alone or in
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combination) and/or the same pharmacological action. In addition, “clinically relevant
duplications” and “duplications of dose adjustments” (i.e., combinations sought with a
therapeutic objective) were clearly differentiated, and only those considered relevant were

linked to the safety indicator.

During the study period, the AEMPS safety alerts included the following
contraindications: The “Triple Whammy”; coxibs, diclofenac, and aceclofenac; cilostazol;
ivabradine; escitalopram and citalopram; trimetazidine; raloxifene and bazedoxifene; strontium

ranelate; aliskiren; and canagliflozin (see Table 1).

Table 1. Summary of the various AEMPS safety alert criteria

ALERT CRITERIA
DRUG
High doses:
- Above 40 mg/day.
Citalopram - Above 20 mg/day in patients >65 years of age.

- Above 20 mg/day in patients suffering from liver dysfunction.

Administered in combination with other drugs that also prolong the QT interval of the electrocardiogram.

High doses (>10 mg/day in patients >65 years of age).
Escitalopram
Administered in combination with other drugs that also prolong the QT interval of the electrocardiogram.

In patients with a diagnosis of diabetes mellitus Il or undergoing treatment with antidiabetic drugs.

Aliskiren
Jointly administered with ACE inhibitors
In patients suffering from a health problem where its use is contraindicated, i.e., cerebral haemorrhage,
severe ventricular arrhythmias, or heart failure.

Cilostazol Or, in concomitant treatment with:

- 2 Antiplatelet agents

- Antiplatelet + oral anticoagulant

Trimetazidine | In patients with a diagnosis of extrapyramidal and movement disorders.

Raloxifene or | In patients suffering from any health problem where it is contraindicated, e.g., venous thromboembolism,

bazedoxifene | uterine sac, endometrial cancer, or liver failure of any degree.

In patients suffering from any health problem where it is contraindicated, e.g., ischemic heart disease,
COXIBS
peripheral arterial disease, cerebrovascular disease, heart failure, or inflammatory bowel disease.

Diclofenac or | In patients suffering from any health problem where its use is contraindicated, e.g., ischemic heart

Aceclofenac disease, peripheral arterial disease, cerebrovascular disease, or heart failure.
Agomelatine In patients 275 years of age.
Ilvabradine Co-administration with verapamil.
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“Triple
Whammy”
(NSAIDs +
In patients 275 years of age or undergoing treatment for diabetes.
RAS
inhibitors +

diuretics)

In patients suffering from a health problem in which it is necessary to be more careful due to an increased
Canagliflozin
risk of amputation.

The MRP related to incidences of polymedication detected patients older than 65 years
of age with 10 or more prescribed medications (in 2016 or 2017) and with some specific MRPs,
such as double antiplatelet therapy for more than 12 months, a combination of anticholinergic
drugs, or other avoidable medications. In 2018, the denominator changed, and polymedication

was defined as a patient with 8 or more prescribed medications.
Data collection and analysis

The data were collected from the ECWs, where the active prescriptions of the patients are
stored. The study was restricted to drugs prescribed and financed by the National Health System
and employed in PC centres. The extraction of active prescription data was carried out
automatically on a monthly basis, and identified the MRPs out of the prescritions of each

physician detected by Self Audit.

Throughout the three years analysed (2016, 2017, and 2018), 6 points or cross-sections
of information were studied. Within each year, the variations in the number of MRPs between
the considered baseline data and the final data were calculated and thus the percentage
variation was established. Data could not be compared between different years because the
criteria that defined the detection of an MRP were different from year to year, and so such a
comparison would not have been appropriate. For example, if a new pharmacological group was
to be added to the “duplicate therapy” MRP in a particular year, or additional drugs were to be
included in an existing duplication group, the number of MRPs related to duplicate therapies

would increase.

The data obtained from the extractions carried out for the month of April were
considered as the baseline data because this was the point at which the MRP detection criteria
were defined and updated, and the incentive-based goals were proposed. The data obtained for
the month of December were considered to be the final data since they correlated to the final
month of the calendar year, and they coincided with the last evaluation point of the safety
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indicator. The difference between the baseline and the final data points reflected the number
of resolved MRPs and the number of generated PRMs. The MRPs of individual patients were not

followed over time.

The safety indicator averages the variation in the selection of the MRPs mentioned
above. The effect of the incentive-based care indicator was therefore evaluated by the reduction
in the number of MRPs at the PC level over a year, which was the time that the indicator
remained unchanged, and which coincided with the validity of the management contract signed

by the PC doctors.

To evaluate the indicator, the ability of the PC doctors to reach the goal established at
the beginning of the year was measured for specific months, and was calculated from the
baseline data. More specifically, the goal for each physician corresponded to a specific number
of MRPs less than that existing at the beginning of the year. In the years studied, there were 2
or 3 months of the year in which the extraction of information from the active prescription MRPs
was evaluated, and the ability of the doctors to reach the goal was measured. In 2016, the
evaluation was carried out in September and December, while in 2017 and 2018 the evaluations

were carried out in June, September, and December.

RESULTS
General analysis of the MRPs of the Self Audit tool

The data extractions corresponding to the months of December 2016, December 2017, and
December 2018 showed that the ECW had registered 9.5, 9.6, and 9.7 million active
prescriptions, respectively. In these months, 210,916 MRPs (December 2016), 227,856 MRPs
(December 2017), and 230,959 MRPs (December 2018) were identified. Based on these data, it
was observed that the percentage of MRPs studied with respect to the total number of active

prescriptions represented 2.2% in 2016 and 2.4% in 2017 and 2018.

Upon analysis of the total clinical safety MRPs detected by Self Audit, an overall
resolution of 9% (21,547) was observed in 2016, while resolutions of 7% (15,924) and 1%
(2,392) were found in 2017 and 2018, respectively (see Table 2).
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Table 2. Problems related to medications detected by Self Audit: April 2016—December 2018

YEAR 2016*
PROBLEM DETECTED BY SELF AUDIT Apr 2016 Dec 2016 Variation Percentage
Duplicate therapies 46,242 41,589 -4,653 -10%
AEMPS safety alerts 13,521 6,849 -6,672 -49%
Contraindications due to medical devices and/or
37,359 37,421 62 0%
clinical variables
Bisphosphonates >5 years 8,246 7,434 -812 -10%
Treatment
. Double anti-aggregation 212
duration 4,805 4,332 -473 -10%
months
Drugs advised against in geriatrics 88,393 83,638 -4,755 -5%
Combination of anticholinergic drugs 2,913 2,320 -593 -20%
Avoidable medication 30,984 27,333 -3,651 -12%
TOTAL NUMBER OF PROBLEMS DETECTED 232,463 210,916 -21,547 -9%
YEAR 2017
PROBLEM DETECTED BY SELF AUDIT Apr 2017 Dec 2017 Variation Percentage
Duplicate therapies 65,679 59,536 -6,143 -9%
AEMPS safety alerts 11,212 9,935 -1,277 -11%
Contraindications due to medical devices and/or
44,687 44,000 -687 -2%
clinical variables
Bisphosphonates >5 years 6,386 4,964 -1,422 -22%
Treatment
Double anti-aggregation 212
duration 4,394 4,508 114 3%
months
Drugs advised against in geriatrics 82,252 79,187 -3,065 -4%
Combination of anticholinergic drugs 2,184 1,819 -365 -17%
Avoidable medication 26,986 23,907 -3,079 -11%
TOTAL NUMBER OF PROBLEMS DETECTED 243,780 227,856 -15,924 -7%
YEAR 2018
PROBLEM DETECTED BY SELF AUDIT Apr 2018 Dec 2018 Variation Percentage
Duplicate therapies 65,377 64,650 -727 -1%
AEMPS safety alerts 7,046 5,441 -1,605 -23%
Contraindications due to medical devices and/or
45,175 46,469 1,294 3%
clinical variables
Bisphosphonates >5 years 4,552 4,123 -429 -9%
Treatment
Double anti-aggregation 212
duration 4,631 4,630 -1 0%
months
Drugs advised against in geriatrics 79,225 79,384 159 0%
Combination of anticholinergic drugs 1,854 1,736 -118 -6%
Avoidable medication 25,491 24,526 -965 -4%
TOTAL NUMBER OF PROBLEMS DETECTED 233,351 230,959 -2,392 -1%

*In the three years studied, April was taken as the baseline data because it is the time at which the definitions of
the MRPs were updated according to the consensus of a group of experts, and it also is the month in which the

incentive-based goals were proposed.
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Upon the analysis of all clinical safety MRPs detected by Self Audit, overall resolutions of 9%
(21,547), 7% (15,924), and 1% (2,392) were observed in 2016, 2017, and 2018, respectively.
Subsequent analysis of the resolutions of the different MRPs throughout the whole study period
(i.e., 2016—-2018) showed an overall trend towards resolution, especially in the cases where
AEMPS safety alerts were implemented, since this resulted in 49% resolution of the cases in

2016, 11% in 2017, and 23% in 2018.

The behaviours of the specific MRPs were then examined in further detail. More
specifically, in April 2016, a total of 46,242 duplications were detected, while in December of
the same year, such duplications had been reduced by 10% (i.e., to a total of 41,589). However,
there was a significant increase in the absolute number of duplications detected in 2018 (65,377
in April and 64,650 in December), with a reduction of only 1% being achieved throughout the
year. In addition, it was found that the MRPs related to drugs not recommended for use in
geriatric patients exhibited reductions of 5% (4,755 cases) in 2016 and 4% in 2017 (3,065 cases),
although no reduction was found in 2018. Furthermore, the MRP related to avoidable
medications (including chondroprotectors and citicoline) showed a reduction of 3,651 cases in

2016 (-12%), 3,079 cases in 2017 (-11%), and 965 cases in 2018 (-4%).

Taking the last analysis point, namely that of December 2018, 34% of the 230,959 MRPs
detected were due to the use of drugs not recommended for use in geriatric patients, while 28%
were attributed to therapeutic duplications, and 20% were due to pathological
contraindications. As a result, these three MRPs accounted for more than three-quarters of the

overall MRPs detected at this point (i.e., 190,503 cases, 82.5%).
Analysis of clinically relevant MRPs linked to the PA safety indicator

In the period studied, 41,492 MRP cases were resolved in the Self Audit tool, of which 80%
(33,148) were linked to the safety indicator. Upon examination of the 3 types of MRPs linked to
this indicator, joint resolutions of 41% in 2016 (17,358), 20% in 2017 (7,655), and 21% in 2018
(8,135) were observed, as detailed detail in Figure 1. However, despite these promising
percentages of resolution, the total number of these three MRPs increased from 24,720 in

December 2016 to 31,501 in December 2018.

With reference to the specific MRPs, in the case of therapeutic duplications, the
resolution of 5,413 cases in 2016, 4,892 cases in 2017, and 3,485 cases in 2018 was achieved. In
addition, when considering the MRPs related to the AEMPS alert, 6,815 cases were resolved in

2016, which dropped to 2,160 cases in 2017, and 1,735 cases in 2018. Furthermore, for the MRP
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related to polymedication, the corresponding reductions were 5,130 cases in 2016, 603 cases in

2017, and 2,915 cases in 2018.

IRPs base: 42,078 MRPs base: 37,533 MRPs base: 39,636
MRPs resolved: 17,358 MRPs resolved: 7,655 MRPs resolved: 8,135
MRPs % MRPs resolved: 41% % MRPs resolved: 20% % MRPs resolved: 21%
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(26%)
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Fig. 1 Variation in the MRPs linked to the 2016—2018 incentive-based safety indicator.

The annual data for the safety indicator showed that at the time of the evaluation, there was a
greater decrease in the number of MRPs, while after each evaluation point there was a rebound
in the number of cases, as can be seen in Figure 2. The most pronounced rebound was observed

after the December evaluation point, as will be discussed later.
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Fig. 2 Annual performance of the 20162018 incentive-based safety indicator.
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Upon analysis of the detail relating to the AEMPS safety alerts (Table 3), it was observed that
the Triple Whammy represented 89% (9,767/11,035) of the total alerts included in 2016, 80%
(4,123/5,153) of those in 2017, and 73% (3,260/4,460) of those in 2018. Its reduction percentage
ranged from 66% in 2016 to 43% in 2018.

Table 3. Evolution and reduction percentages by type of AEMPS safety alert

YEAR 2016 2017 2018

AEMPS ALERT Apr Dec Variation Percentage Apr Dec Variation Percentage Apr Dec Variation Percentage
Triple whammy 9,767 | 3,356 -6,411 -66% 4,123 | 2,242 -1,881 -46% 3,260 1,850 -1,410 -76%
Coxibs 407 282 -125 -31% 349 240 -109 -31% 384 283 -101 -36%
Diclofenac 325 144 -181 -56% 189 109 -80 -42% 189 96 -93 -97%
Cilostazol 115 105 -10 -9% 107 82 =25 -23% 101 78 -23 -29%
Ivabradine 102 88 -14 -14% 87 73 -14 -16% 82 65 -17 -26%
Aceclofenac 82 60 =22 -27% 69 43 -26 -38% 51 28 =23 -82%
Agomelatine 74 62 -12 -16% 78 69 -9 -12% 81 63 -18 -29%
Escitalopram 55 51 -4 -7% 54 61 7 13% 60 45 -15 -33%
Citalopram 41 34 -7 -17% 48 47 -1 -2% 59 46 -13 -28%
Trimetazidine 40 27 -13 -33% 34 24 -10 -29% 34 26 -8 -31%
Raloxifene and

14 9 -5 -36% 10 7 -3 -30% 9 8 -1 -13%
Bazedoxifene
Strontium

8 9 1 13% 3 0 -3 -100% NA NA NA NA
ranelate
Aliskiren 5 4 -1 -20% 2 3 1 50% 3 2 -1 -50%
Canagliflozin NA NA NA NA NA NA NA NA 147 126 =21 -17%
TOTAL ALERTS 11 4 -7 -62% 5 3 -2 -42% 4,460 2,716 -1,744 -64%

*NA: Not applicable.

As indicated in Table 3, the reduction in the number of cases related to the AEMPS safety alert
for diclofenac was 56% in 2016, while the reduction for acecloflenac was 27%. In 2017, the
corresponding reductions for diclofenac and acecloflenac were 42 and 38%, respectively, and in
2018, they were 49 and 45%. Furthermore, the reductions in cases related to alerts for the coxibs
were 31, 31, and 26% in 2016, 2017, and 2018, respectively, while the corresponding reductions
for the cilostazol alert were 9% in 2016 but 23% in 2017 and 2018. The remainder of alerts

represented few cases in absolute numbers.

Following analysis of the therapeutic duplications (Table 4), it was found that 70% fell
into 10 pharmacological groups out of a total of 63. Of these 10 groups, the renin-angiotensin
system inhibitors stood out particularly (2,828 detected in December 2016, and 1,939 detected
in December 2018), along with non-steroidal anti-inflammatory drugs (2,084 and 1,969), long-
acting benzodiazepines (1,796 and 1,854), and inhaled glucocorticoids (1,741 and 1,771). These
four groups of drugs represented 68% of the duplicities detected in December 2016, and 48.5%
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of those detected in December 2018. The groups that experienced an increase in detected
duplications over the same period were the antidepressants (1,417 and 1,701 in December 2016
and December 2018, respectively), the urinary antispasmodics (1,219 and 2,020), and the
thiazide diuretics (943 and 1,595). Thus, these three groups accounted for 29.1% of the

duplications detected in December 2016, and 34% of those detected in December 2018.

Table 4. Top 10 prescribed duplicate groups in 2017 and 2018, including June—December

variations**

June Dec June Dec
DUPLICATE GROUP* Variation | Percentage Variation | Percentage

2017 2017 2018 2018
Renin-angiotensin system

2,458 2,141 -317 -13% 2,107 1,939 -168 -9%
inhibitors
Anti-inflammatories 2,154 1,880 =274 -13% 2,203 1,969 -234 -12%
Long-acting benzodiazepines 2,032 1,911 -121 —6% 2,064 1,854 =210 -11%
Inhaled glucocorticoids 1,551 1,616 65 4% 1,583 1,771 188 11%
Alpha adrenergic

1,273 1,299 26 2% 1,337 1,346 9 1%
antagonists
Gastric protectors 1,425 1,162 -263 -18% 1,364 1,276 -88 7%
Other anti-depressants | 1,467 1,389 -78 -5% 1,562 1,702 140 8%
Urinary antispasmodic

1,655 1,547 -108 7% 1,876 2,020 144 7%
agents
Thiazide diuretics 964 823 -141 -15% 2,085 1,595 —490 -31%
Paracetamol (analgesic) 545 668 123 23% 523 570 47 8%

*For each duplicate group, all available active prescription data are shown, which coincide with the evaluation points.
**For technical reasons, the April data were not recorded at the level of detail required for the duplication group and so they have
not been included in the table. The data were analysed in June and December, at which points they met the level of quality and

detail required for analysis.

Through analysis of the 20 groups of therapeutic duplications with the highest number of cases,
it was observed that in 2017, the groups that presented the greatest degrees of reduction in
cases were the gastric protectors (-18%), the thiazide diuretics (-15%), and the metamizole-
type analgesics (-14%, data not shown). In 2018, the groups exhibiting the greatest degrees of
reduction were the sulfonamide diuretics (-75%), the thiazide diuretics (-24%), and the beta-

blockers (-12%).
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DISCUSSION

The prescription Self Audit system is a clinical management computer tool, aimed at increasing
the quality of care by giving support to health professionals in the move towards the safe and

effective prescription of drugs.

The main finding of this study was that Self Audit is positioned as a CDSS, which is widely
used among the doctors of the Catalan PC system to help identify and resolve safety PRMs in a
systematic manner, and leads to superior results for the MRPs linked to the incentive-based
safety indicator developed for PC physicians. Therefore, we think that results could be improved
by implementing awareness strategies and providing feedback to physicians. This should could
be followed by more specific recommendations, which should be repeated and regularly

inspected These hypothesis, of course, need to be verified.

In the period studied, 41,492 cases of potential safety problems that could affect patient
health were resolved, of which 80% (33,148) were linked to the safety indicator. In general
terms, the percentage of MRPs detected by Self Audit ranged between 2.2 and 2.4% of the active
prescriptions in the ECW (>9 million) during the years studied. It should be noted there that the
detection of an MRP depended on the defined clinical content, and in the case of Self Audit, this

content was updated annually. As a result, data could not be compared between different years.

Although the number of MRPs resolved was significant, the percentage of MRPs
resolved each year with respect to the number detected by Self Audit was low, namely less than
10%. In addition, the numbers of some MRPs increased over time, as in the case of therapeutic
duplications (>60,000 cases pending resolution in 2018) and contraindications due to
pathologies (>46,000 cases pending resolution in 2018). This result indicates that significant
numbers of MRPs must still be solved, and so supports the need to design interventions that
contribute to improving the prescribing attitude. Moreover, it will be necessary to analyse the
reasons for these increases and/or low resolution levels, in addition to assessing the
requirement to make the detections of some MRPs more specific, and/or to more clearly detail

the therapeutic recommendations that are offered.

As pointed out in a previous study [9], Self Audit is common among PC physicians.
However, during the study period examined herein, resolution of the different Self Audit MRPs
was found to be heterogeneous and irregular. More specifically, some MRPs presented high
percentages of resolution, such as those related to the AEMPS alerts. This was perhaps due to

the fact that there is greater response from professionals when a safety alert is issued by a
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regulatory body [13]. Although the use of AEMPS alerts resulted in a significant reduction in the
number of cases in 2018, it should also be pointed out that part of this reduction was due to a
change in the clinical content, wherein the warnings for citalopram and escitalopram became
more specific (i.e., alerts were only issued if these drugs were prescribed together with other
medications that prolong the QT interval), and so these medications generated fewer

detections.

Several Self Audit MRPs also showed increases in the number of MRP in the period of
study, and this could be attributed to various factors, that need to be validated. For example,
the increase in therapeutic duplications over the years could be explained by the fact that new
groups of drug duplications or new active ingredients marketed in different groups had been

included.

Another MRP that attracted attention due to its negligible decrease, or even a certain
increase, was the contraindication group. The results related to this MRP can be explained by
considering that the content of this MRP changed substantially during the study period. More
specifically, in 2017, the contents were expanded to include contraindications due to the altered
values of some clinical variables (e.g., potassium and glomerular filtration), while in 2018, a
global update of the contraindications took place, thereby resulting in increased detections of
this MRP. However, the reasons behind their low resolution percentages require further
investigation. It is possible that this could be attributed to a lack of specificity of the warning
and/or recommendation, since different authors [14,15] have supported the fact that giving a
clear and precise recommendation constitutes one of the success criteria of the CDSS. It is also
a possibility that the recommendations provided in some cases suggest that a clinical follow-up
should be carried out, and therefore do not result in the withdrawal of any medication. Under
such circumstances it would be assumed that the MRP is not resolved, despite the fact that the

recommendation is actually being followed.

In contrast, the MRP related to the drugs not recommended for use in geriatric patients
exhibited a particularly low or no reduction during the years of study. In this case, there was no
change in the clinical content; however, the low resolution percentage was attributed to this
being an MRP of low clinical relevance, and the fact that the literature [16—18] does not consider
that the use of these drugs are fully contraindicated in older patients, but instead it is simply
recommended that they not be used. The same argument would serve to justify the low
resolution of the MRP related to avoidable medications (i.e., chondroprotectors and citicoline).

Thus, when doctors are faced with different MRPs, they prioritise those that are clinically more
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relevant, or that can be solved more rapidly or with less effort [19]. Another explanation to
consider for the low resolution percentages associated with these two MRPs is that they are not

included in the safety indicator.

It is also known that healthcare practice generates multiple incidences of medication,
which suggests that the total resolution of MRPs through the Self Audit tool was considerably
higher than that indicated in the results of the study. This could be attributed to the resolution
of some MRPs at the same time as new ones being created; this behavior is not reflected in the
current study. It should also be noted that the patients with MRPs were not followed over time,
but instead, the existing MRPs under active prescription were compared at two different times
within a year. In addition, it must be taken into account that the world population is continually
aging, and this is accompanied by a greater incidence of pathologies, and an increase in the use
of medications [20-22]. Indeed, it has recently been reported that if recent health trends
continue, Spain is on its way to becoming the leading country in terms of the highest life
expectancy in 2040 (i.e., 85.8 years) [23]. As a result of such aging, the greater incidence of
multiple associated pathologies results in an increased consumption of drugs, which favours the
appearance of increasingly complex therapeutic regimens. This in turn is associated with a
higher frequency of adverse effects, interactions, and hospital admissions, in addition to a

poorer quality of life and a lack of treatment compliance [24].

In terms of the health impact, a reduction in the number of MRPs can be translated into
the avoidance of adverse drug effects in patients, which are known to have a considerable
impact on patient morbidity and mortality [3], in addition to increasing the average cost of care
[5], increasing the number of visits to primary healthcare centres, and increasing hospital

admissions [25].

Upon analysis of the MRPs linked to the safety indicator, it was observed that the
resolution of these MRPs was significantly higher than that of the general Self Audit data. This
could be explained by considering that the included MRPs are of greater clinical relevance, or
that it is an economically incentivised indicator. Another key point is that the reduction in cases
decreased year on year, both in terms of the absolute number and the percentage. One
explanation for this could be that the composition of the indicator varied each year, and
therefore the target population for intervention was different, and could have been smaller.
Another hypothesis that was considered was that the baseline starting point improved over

time, until it reached a point where further improvements were difficult to achieve.
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The annual plots obtained for the evolution of the MRPs linked to the indicator clearly
showed a decrease in cases at the time of evaluation. The highest degree of MRP resolution
occurred at the end of December, and this was accounted for by considering that historically,
this indicator had always been evaluated in a single evaluation point at the end of the year. Every
January, arelevantincrease in cases was observed, although the baseline point was not reached,
and so it was assumed that the professionals were indeed acquiring a certain culture of safety,
and that the MRPs generated during the daily healthcare practice were being solved. The results
of our study therefore appear to be in line with a previous study, wherein the authors suggest
that incentive-based systems could influence physicians, and ultimately lead to an improvement
in healthcare provision [26,27]. However, in a Cochrane review by Scott et al. [28] regarding this
point, it was concluded that there was insufficient evidence to indicate whether financial
incentives had a positive impact on the quality of care in PC systems.

On the other hand, it is known that intervention strategies based on improving the
prescription of drugs through audits and feedback to physicians have improved the quality of
care, wherein such feedback includes information corresponding to their own patients, in
addition to specific improvement recommendations; these strategies are repeated and
supervised by other colleagues [11,12,29,30]. In this context, the ICS can highlight that this
individualised feedback is standard practice for its pharmacists and PC pharmacologists [31,32].
However, the collected data show that there is significant room for improvement, as the number
of MRPs that are pending resolution is considerable. It is therefore evident that it will be
necessary to design specific intervention strategies to attain a change in the prescribing attitude.
Such strategies could include the close monitoring of data at an individual level, training support,
and continuous review of the clinical contents to ensure that they are specific and that they are
accompanied by concrete therapeutic recommendations [33].

Furthermore, it does not go unnoticed that it is necessary to evolve and improve the Self
Audit tool at a technological level to make it more user-friendly and intuitive, and to impart a
greater degree of integration with the patient's medical records. Moreover, this tool should be
provided with artificial intelligence elements that possess more agile algorithms for information
interpretation, and to facilitate decision making.

Finally, it should be noted that one of the main limitations of this study is that there is
no follow-up over time for patients with certain MRPs, thereby preventing us from knowing how
many MRPs persist over time, how many are new MRPs, and how many MRPs return or reappear

after a while. Indeed, such follow-ups would be beneficial to allow the consequences on the

108



patient's health to be evaluated. Likewise, continuous changes in the clinical contents also made

it difficult to analyse the temporal evolution of each type of MRP.

CONCLUSIONS

The Self Audit clinical decision support system developed by the Institut Catala de la Salut helps
to systematically identify and resolve safety medication-related problems (MRPs) in a systematic
manner, wherein superior results were obtained for the MRPs linked to a safety indicator that
is included in the incentives of primary care physicians. However, it is noted that significant room
for improvement exists in the prescribing attitude, and as a result, additional medical awareness
strategies will be necessary, as well as improvements to the tool itself. Such improvements
should be based at a technical level and should be aimed at increasing specificity in MRP
detection and subsequent recommendations. Finally, we believe that in the context of clinical
safety, the implementation HER tools similar to Self Audit could be a useful and beneficial

healthcare strategy that could benefit patients from other healthcare systems worldwide.
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DISCUSION

Contribucion del estudio derivado del analisis del PREFASEG vy Self Audit

El analisis de los SADC actualmente operativos en la historia clinica informatizada de atencién
primaria en Catalufia (ECAP) proporciona una informaciéon detallada de sus resultados y de su
evolucidn en un periodo de 3 afios (2016 a 2018). Esta informacidn, que no habia sido publicada
previamente con tanto detalle, es imprescindible para valorar su utilidad y para plantear

posibles mejoras.

Fruto de este analisis, a partir de nuestro estudio, podemos confirmar que el PREFASEG vy el Self
Audit se posicionan claramente como SADC que contribuyen a mejorar la calidad, la seguridad y
el coste-efectividad en el cuidado del paciente. Ambas herramientas actiuan de manera
complementaria sobre la prescripcién, el PREFASEG ayuda a prevenir potenciales PRM de
seguridad a los pacientes a partir de la generacién de avisos on-line en el momento de dar de
alta un nuevo tratamiento; mientras que el Self Audit actua facilitando la identificacién de los
pacientes que por sus tratamientos y condiciones clinicas son susceptibles de padecer algun
PRM. Asi, el PREFASEG actua evitando la generacion del PRM y el Self Audit permite la
identificacion y resolucién de potenciales PRM ya existentes en la HC del paciente. Las dos
herramientas son manejadas diariamente por mas de 6.400 médicos de familia de 288 equipos
de AP de Cataluia. Su uso estd muy consolidado en AP y cuentan con mads de 12 afios de
experiencia. Se caracterizan por ser herramientas versatiles y dindmicas permitiendo adecuar
las detecciones y los avisos de PRM segun las necesidades de cada momento, afiadiendo nuevos

avisos o modificando los existentes.

Ademas de evidenciar la contribucidon del PREFASEG y Self Audit a la mejora de la seguridad
clinica en el uso de medicamentos y a la salud de los pacientes, esta tesis también pone de
manifiesto el enorme margen de mejora que hay sobre la prescripciéon de medicamentos. Esta
constatacion implica la necesidad de disefiar estrategias para concienciar al prescriptor sobre la
importancia de la seguridad del paciente y hacer un acompafiamiento individualizado al clinico.
En este sentido, son diversos los autores que defienden que las estrategias de intervencion de
mejora de la prescripcion de medicamentos basadas en la auditoria y retroalimentacion a los
médicos de la informacién correspondiente a sus propios pacientes, acompafada de
recomendaciones de mejora especificas, reiteradas y supervisadas por otros compaieros, son
capaces de mejorar la calidad de la misma®! ®2 9293, En esta linea, el ICS puede destacar que esta
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retroalimentacion individualizada es uno de los métodos de trabajo habitual de sus

farmacéuticos y farmacdlogos de atencidn primaria® %,

Por otra parte, no cabe duda que nuestro estudio plantea de hecho un andlisis de la relaciéon
entre sistema de inteligencia artificial (1A), el SADC, y los profesionales que la utilizan, los
médicos de familia. Desde esta perspectiva cabe plantearse e investigar qué tipo de relacion se
establece entre clinicos e IA. ¢Deben los profesionales obedecer ciegamente a las
recomendaciones de la IA? ¢En qué circunstancias puede haber conflictos entre la inteligencia
humana, el conocimiento clinico y los algoritmos de toma de decisiones en los que se basa la IA?
¢Hasta qué punto se adaptan los algoritmos subyacentes en los SADC a la compleja realidad
clinica que han de manejar los médicos de familia? Debemos ser conscientes que cualquier
sistema de IA que, como los SADC analizados, pretendan ser utiles se enfrentan, actualmente, a
un reto muy complejo y que seguramente estamos asistiendo a un nacimiento (aunque lleven
activos desde 2008) de uno sistemas que tienen que madurar y mejorar con el tiempo y con

futuros avances tecnoldgicos...

Sobre el analisis del uso del PREFASEG

Analizando el uso del PREFASEG se observd que un 28% de los avisos de seguridad generados,
conllevaron una modificacidn de la prescripcion (aceptacion del aviso). En valor absoluto, entre
2016 y 2018, se aceptaron en global 1.222.159 recomendaciones que podrian evitar PRM a los
pacientes. PREFASEG aviso de algin PRM de seguridad en 1 de cada 15 nuevas prescripciones.
Los grados de aceptacién de los avisos se podrian considerar relativamente altos comparandolos
con otros estudios de avisos on-line de medidas preventivas, donde los porcentajes de
aceptacion que se reportaban eran del 12 al 14% . Sin embargo, la variabilidad entre estudios
es considerable, en una revision de Cochrane 2009 sobre los efectos de los avisos/recordatorios
on line, Shojania et al ** encontré una mejora sélo del 4.2% . Otros estudios describian omisiones
de recomendaciones entre un 49-96% de los casos 3°. En general, las revisiones sisteméticas

97 92

posteriores concluyeron que los sistemas de avisos on-line tenian un efecto pequefio o

moderado.

La respetable tasa de aceptacidén de los avisos de PREFASEG, podria explicarse por diversos
motivos. Uno de ellos se podria atribuir a que la herramienta incorpora los requisitos de éxitos

de los SADC descritos por diversos autores®” 3*: estd integrada en el flujo de trabajo de los
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clinicos, el aviso salta automaticamente en el momento del encuentro asistencial con el
paciente y en el entorno de su historia clinica y proporciona una recomendacion terapéutica
concreta en cada caso. Otro motivo seria que, el PREFASEG afronta diferentes tipos de avisos
de seguridad considerando la situacién clinica de cada paciente y los medicamentos que toma
(contraindicaciones por patologia o variable clinica, duplicidades, interacciones...), aborda
avisos relacionados con la prescripcion segura de medicacidn para diversas patologias (avisos
relacionados con mas de 60 grupos farmacoldgicos distintos). Pocos estudios publicados hasta
ahora a nivel de AP analizan tanta diversidad de avisos para mas de una situacién® %,
normalmente analizan una sola situacién clinica'® 01 10293 Ademds, es un SADC implantado en
ECAP desde el 2008, transcurso de tiempo que le ha permitido consolidarse como sistema de
ayuda a la toma de decisiones en el ambito de la seguridad clinica en el uso de medicamentos,

e ir ganando la confianza de los médicos de familia.

Por otra parte, pese al nimero elevado de potenciales PRM evitados a los pacientes, debemos
remarcar que tratandose de avisos de seguridad en el uso de medicamentos Ilamé la atencién
gue en global se ignoraran mas del 70% de los avisos generados por PREFASEG, 3.16 millones en
los 3 afios. Sin embargo hay que considerar que, en ocasiones, las recomendaciones que se
daban desde PREFASEG no necesariamente implicaban un cambio (algunos avisos son
precauciones y no contraindicaciones absolutas, como sucede con los farmacos desaconsejados
en geriatria) o bien el cambio no quedaba registrado como tal (algunos avisos recomiendan una
bajada de dosis o un seguimiento clinico de alguna variable y por tanto se continta con la
prescripcidn y, en consecuencia, el sistema no lo contabiliza como aceptado aunque se haya
bajado la dosis o se haya pedido una analitica). Si estas modificaciones se hubiesen registrado,
el grado de aceptacidon seria mas elevado de lo que el sistema registrd, ya que sélo se midio si
se continuaba o no con la prescripcion. También hay que considerar que no todos los avisos
tenian el mismo grado de relevancia clinica, cada aviso iba acompafiado de un icono naranja o

rojo segun la importancia de la recomendacion, en linea con lo que defienden algunos autores®.

Alo largo de los tres afios de estudio, se observé un aumento progresivo en el nimero de avisos
generados. Parte de ese aumento se puede relacionar con los nuevos contenidos que se fueron
incluyendo y actualizando en PREFASEG. También se puede considerar la existencia de una
relaciéon directa entre el aumento del consumo de determinados farmacos, como las

benzodiacepinas %

y la probabilidad que se generaran mas avisos de PRM con esos farmacos ya
gue su consumo va en aumento en la poblacion. En paralelo, el grado de aceptacion de los avisos
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disminuyd en el tiempo y con mayor frecuencia los facultativos ignoraron los avisos. La
disminucién de la aceptacion se podria atribuir a cierta fatiga de avisos por exceso, sin embargo,
sera necesario profundizar mas en los motivos de descarte de los avisos, analizar por separado
los avisos de relevancia alta y los de relevancia media-baja, asi como analizar los casos donde la
recomendacién del aviso no implica cambiar de farmaco. También sera esencial conocer la
opinién de los profesionales que utilizan la herramienta. Segun diversos autores, las principales
razones por las que hay una baja aceptacidn por parte de los clinicos son la gran cantidad de
alertas de baja relevancia que reciben y el contenido pobre de las mismas®*® 4’ >, Asi cuando los
médicos se enfrentan a diversos avisos priorizan los que son clinicamente mds relevantes o que
se pueden resolver en menos tiempo o esfuerzo 8. Para disminuir el riesgo de fatiga es necesario
aumentar la especificidad de los avisos, dar la informacién de manera clara y no alterar el flujo

de trabajo

Si analizamos de manera particular algunos avisos, podemos observar algunos hechos
interesantes. En el caso de los avisos de duplicidades terapéuticas, alrededor de un 70% de los
avisos de duplicidades fueron ignorados por los facultativos. Si miramos con detalle, resulta que
los grupos que generaron mas avisos de duplicidades fueron los medicamentos de uso mas
extendido en la poblacidn, como los analgésicos, los Antiinflamatorios no esteroideos (AINE), los
protectores gastricos y los Inhibidores del Sistema Renina Anagiotensina (ISRA). De los tres
primeros grupos hay que considerar que era habitual tener prescripciones autorizadas a
demanda ‘si precisa’, lo que generaba avisos de duplicidades si se intentaba prescribir un
medicamento del mismo grupo farmacolégico. En el caso de los ISRA, es conocido que,
frecuentemente se combinan presentaciones a diferentes dosis para conseguir dosis
terapéuticas. Estos hechos podrian explicar en buena parte la elevada proporcién de rechazo de

este tipo de avisos.

Sin embargo, cuando consideramos los avisos relacionados con alertas de seguridad de la
AEMPS nos resulta inesperado, preocupante y dificilmente explicable que tuvieran un bajo grado
de aceptacion (26%) teniendo en cuenta que se trata de alertas especificas de una agencia

reguladora como la AEMPS.
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Sobre el analisis del uso del Self Audit

Analizando el uso del Self Audit, en el periodo de los tres afios estudiados, se resolvieron 41.492
casos de potenciales problemas de seguridad que podrian afectar a la salud de los pacientes, de
los cuales el 80% (33.148) estaban vinculados al indicador de seguridad incentivado para los
médicos de familia de AP. En términos generales, el porcentaje de PRM detectados por la
herramienta respecto a las prescripciones activas en ECAP (mas de 9 millones) oscild entre el
2,2% vy el 2.4%. La deteccién de PRM estuvo vinculada a los contenidos clinicos definidos y en el
caso de Self Audit la actualizacidn de contenidos fue anual, lo que dificulté poder comparar datos

entre afios diferentes.

A pesar que el nimero de PRM resueltos no fue despreciable en nimeros absolutos, el
porcentaje de PRM resueltos cada afio respecto a los PRM detectados por el Self Audit fue bajo,
menos del 10%. Ademas, tal y como observamos en los resultados analizados, algunos PRM
aumentaron en el tiempo, como es el caso de las duplicidades (mas de 60.000 casos pendientes
de resolver en 2018) y las contraindicaciones por patologia (mas de 46.000 casos pendientes de
resolver en 2018). Ello puede poner de manifiesto que quedan muchos PRM por resolver y
respalda la necesidad de analizar los motivos de esos aumentos y/o baja resolucion, y valorando
la necesidad de hacer mas especificas las detecciones de algunos PRM y/o detallar mejor la
recomendacién terapéutica que se ofrece con el objetivo de disefiar intervenciones que

contribuyan a mejorar la actitud prescriptora.

En el periodo de estudio la tasa de resolucién de los distintos PRM de Self Audit fue heterogénea
e irregular. Algunos PRM mostraron un elevado porcentaje de resolucion como fueron los PRM
de las alertas de la AEMPS, quizd porque hay mayor sensibilidad profesional cuando hay la
emision de una alerta de seguridad de un organismo regulador como AEMPS, o simplemente
porque estaban vinculadas al indicador de seguridad incentivado que mide la reduccién de PRM
relacionados con duplicidades, con alertas de seguridad de la AEMPS y con polimedicacion.
Otros PRM como el de fdrmacos desaconsejados en geriatria, tuvo una reduccién de casos muy
baja o inexistente en los distintos afos de estudio, hecho que atribuimos a que se trataban de
avisos de baja relevancia ya que se consideraron recomendaciones y no contraindicaciones
absolutas. No obstante, esta baja resolucidn genera especial preocupacion en el entorno de un

envejecimiento demografico y de un aumento de la polimedicacidn en geriatria.

Al analizar los PRM vinculados al indicador de seguridad se observo que la resolucién de estos

PRM era mucho mayor comparada con los datos generales del Self Audit. Eso podria explicarse
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porque los PRM incluidos son de mayor relevancia clinica o bien porque se trata de un indicador
incentivado econdmicamente. Otro dato que se advirtié fue que la reduccién de los casos fue
menor de afio en afo, tanto en nimero absoluto como en porcentaje. Una de las explicaciones
podia ser que la composicién del indicador varié cada afo y por tanto la poblacién diana de
intervencién fue diferente y habria sido menor. Otra explicacion alternativa que se considerd

fue que cada vez el punto de partida basal era algo mejor y por tanto era mas dificil mejorar.

Las gréficas anuales de evolucion de los PRM vinculados al indicador dibujaron claramente un
descenso de los casos en los momentos de evaluacion. El mayor grado de resolucién de PRM se
dio a finales de diciembre, esto se explicaba porque histdricamente siempre se habia evaluado
este indicador en un solo corte a finales de afio. Cada enero se observé un aumento relevante
de los casos, aunque no se llegd al punto basal, por lo que se asumié que los profesionales fueron
adquiriendo cierta cultura de la seguridad y que se iban solucionando los PRM que se iban
generando en la practica asistencial diaria. Asi, nuestro estudio podria estar alineado con los
autores que sugieren que los sistemas de incentivacion podrian influir a los médicos y comportar
una mejora en prestacion asistencial® %. Sin embargo, en una revisién de la Cochrane de Scott
Aetaldel 2011 sobre el tema se concluyé que no habia evidencias suficientes a favor o en contra
de que los incentivos financieros tuvieran un impacto positivo sobre la calidad de la atencion en

la AP *%,

Reflexionando sobre los resultados discretos de Self Audit, no hay que perder de vista que la
practica asistencial genera de por si multiples incidencias de medicacidn, lo que hace pensar que
la resolucién total de PRM a través del Self Audit fue considerablemente mayor a la que se ha
mostrado en los resultados del estudio, ya que los PRM se han ido resolviendo a la vez que se
han ido creando otros nuevos y ese comportamiento no se refleja en el estudio. No se siguieron
en el tiempo los pacientes con PRM, sino que se compararon los PRM existentes en prescripcion
activa en dos momentos distintos dentro de un afio. Ademds hay que tener en cuenta que cada
vez mas la poblacién mundial va envejeciendo, ello se acompafia de mayor grado de patologia
y de un incremento en el uso de medicamento® #. Segln se ha publicado recientemente,
Espafa va camino de convertirse en el pais con mayor esperanza de vida en 2040 (85,8 afios) si
contintan las tendencias de salud recientes ®. La pluripatologia asociada a este envejecimiento
condiciona un consumo mas elevado de farmacos, lo que estd favoreciendo la aparicion de

regimenes terapéuticos cada vez mas complejos, algo que se asocia a mayor frecuencia de
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efectos adversos, interacciones, ingresos hospitalarios, peor calidad de vida y falta de

cumplimiento ¥.

Con los resultados presentados en este estudio, es innegable que PREFASEG y Self Audit son
SADC que contribuyen a mejorar la seguridad clinica en el uso de medicamentos y evitan o
resuelven potenciales PRM en pacientes. En términos de impacto sanitario la reduccion de
PRM se puede traducir en evitar efectos adversos a medicamentos de los pacientes, los que
se sabe que tienen una considerable repercusion sobre la morbi-mortalidad de los
pacientes®, que incrementan ademas el coste medio de la actividad asistencial®® y que
aumentan tanto las visitas en atencidn primaria como los ingresos hospitalarios . En esta
linea, la Comisidn Europea en uno de sus informes indicaba que entre el 3 y el 10% de las
causas de ingresos hospitalarios entre 2012 y 2014 eran los efectos adversos a medicamentos
(EAM) (2.5- 8.4 millones anuales), y que entre el 2.1 y el 6.5% de los pacientes hospitalizados
experimentaron algin EAM (1.8- 5.5 millones anuales)®. También en un estudio clasico que
analizaba las hospitalizaciones a causa de reacciones adversas, se observé que la mayor parte
de las mismas se daban en ancianos y se debian a medicamentos de uso comun con un perfil
de seguridad bien conocido!®. Teniendo en cuenta esta realidad, probablemente
extrapolable a otros paises, seria interesante analizar qué sucede con los pacientes en

quienes se avisé de un posible PRM por PREFASEG o Self Audit y este no fue atendido o

resuelto.

Sobre las limitaciones del estudio

Nuestro estudio no ha pretendido profundizar sobre la relacién entre los médicos de familia
y los SADC. Sin embargo, es importante destacar que seria deseable un mas profundo de los
datos de trazabilidad interna de las herramientas, con la finalidad de maximizar el grado de
utilidad del PREFASEG y Self Audit para los clinicos, ademds de detectar areas de mejora que
permitan incrementar los resultados obtenidos. Es evidente que queda un amplio margen de
mejora en cuanto a evitar generar potenciales PRM o a resolver los PRM existentes en las HC
de los pacientes. El moderado porcentaje de aceptacidon de los avisos de PREFASEG vy la
mejorable resolucidon de potenciales PRM detectados por Self Audit, fomenta la necesidad
de investigar en las causas que llevan al clinico a no seguir con las recomendaciones

indicadas. Sera necesario analizar por separado los avisos o detecciones de relevancia alta y
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los de relevancia media-baja, asi como analizar los casos donde la recomendacién aportada
no implica cambiar de farmaco. Un analisis a este nivel de detalle nos permitira valorar los
siguientes aspectos: eliminar alguno de los avisos o detecciones de baja relevancia que se
generan y que se ignoran, especificar mas los mensajes de orientaciones terapéuticas
especificando alternativas terapéuticas claras. Como ya hemos mencionado anteriormente,
son diversos los autores que defienden que las razones principales de una baja aceptacion o
resolucidn por parte de los clinicos son la gran cantidad de alertas de baja relevancia que
reciben y el contenido pobre de las mismas*® 47 31, Por lo tanto, para disminuir el riesgo de
fatiga de los clinicos y mejorar los resultados derivados del uso de las herramientas es
indispensable aumentar la especificidad de los avisos/detecciones, dar la informacion claray

concisa y evitar alterar el flujo de trabajo .

Otra de las limitaciones del estudio es que, puesto que no ha pretendido investigar la evolucién
temporal de los avisos en cada paciente, no podemos tener resultados relacionados con el
seguimiento en el tiempo de los pacientes a los que se ha generado un PRM. Por el nivel de
detalle de los datos disponibles, no ha sido posible conocer que pasa en el tiempo cuando se
genera un nuevo PRM, la perduracidon del PRM en el tiempo, cudntos son PRM de nueva
aparicidon y cuantos vuelven a reaparecer pasado un tiempo de su resolucién. A nivel de impacto
sanitario, seria de gran interés poder estudiar las consecuencias sobre la salud del paciente al

cual se le generd o detecté un PRM.

Por otro lado, también serd relevante y enriquecedor, conocer la valoracién y el grado de
aceptacion y confianza de los clinicos con estos SADC. Como trabajo de futuro, se pretende
realizar una encuesta de satisfacciéon a un grupo de prescriptores para valorar las herramientas

a nivel de utilidad, a nivel de contenidos clinicos y a nivel tecnoldgico.

Nuestro estudio tampoco se propuso comparar los resultados obtenidos con los SADC entre
diferentes niveles asistenciales como por ejemplo entre la atencién primaria y los puntos de la
atencién hospitalaria en los que estan disponibles (consultas externas, urgencias y altas). Asi, a
nivel de PREFASEG, ha sido imposible analizar el uso de la herramienta en la atencién
especializada debido a la falta de fiabilidad de los registros internos de la herramienta en la AE.
Creemos que son atribuibles a que se genera un registro alterados de los datos en el momento

que se sincronizan las prescripciones provenientes del repositorio de receta electrdnicos de
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Catalufia (SIRE). Sera necesario investigar con los técnicos informaticos las causas de este mal

registro de informacidn e intentar buscar una solucién.

Sobre las areas de mejora futuras de PREFASEG vy Self Audit

En cuanto a los contenidos clinicos, el desarrollo futuro de estos SADC pasa por incluir los
medicamentos hospitalarios de dispensacion ambulatoria (MHDA) y sus contraindicaciones;
puesto que se trata de medicamentos que suelen ser de comercializacidon reciente, con
escasa informacion sobre su seguridad por este motivo. Esta mejora es especialmente

relevante en el caso de PREFASEG, que también se utiliza a nivel de la atencién especializada.

Trabajar en la especificidad y la robustez de los avisos que generan estos SADC sera
indispensable para aumentar los resultados de usabilidad de las herramientas. Se tendra que
valorar eliminar alguno de los avisos o detecciones de baja relevancia que se generan y que
se ignoran. Ademas, se debera especificar las recomendaciones proporcionadas con los
avisos y definir, en los casos que se requiera, alternativas terapéuticas claras, para facilitar la

decision clinica a los clinicos.

A nivel tecnoldgico, sera imprescindible evolucionar la herramienta para hacerla mas amigable
e intuitiva, con mayor grado de integracion en la historia clinica del paciente, ademds de dotarla
de elementos de inteligencia artificial con algoritmos mas agiles para interpretar la informacion
y facilitar la toma de decisiones’?. La programacién de estos SADC se inicié en 2008 y ya ha
quedado obsoleta. Actualmente existe tecnologia mucho mas evolucionada, mas agil y que

presta especial atencién al Look & Feel (aspectos visuales y de usabilidad) del programa.

Por otra parte, no hay que perder de vista que es indispensable incrementar la interoperabilidad
entre sistemas informaticos. Actualmente aun existen muchas limitaciones en cuanto al
intercambio de informacidn clinica entre sistemas informaticos diferentes y entre diferentes
niveles asistenciales. Utilizar una terminologia comin a todos los sistemas, como seria el
SNOMED CT (Systematized Nomenclature of Medicine- Clinical Terms) ayudaria a la integracién
de informacidn. Por ejemplo, en relacién con el medicamento, utilizar la codificacién SNOMED

nos determinaria el principio activo, la dosis, la forma farmacéutica y las unidades del envase’

75 76
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Para optimizar la generacién de avisos/ detecciones a través del PREFASEG y SELF AUDIT, se
podrian aplicar sistemas inteligentes para la gestiéon de la informacién clinica, como el
procesamiento de lenguaje natural (PLN) que permitiria obtener e interactuar con la

informacién registrada en formato texto en la HCE del paciente”” 78,

125



CONCLUSIONES

126



CONCLUSIONES

1. PREFASEG y SELF AUDIT son dos sistemas de ayuda a la toma de decisiones
integrados en la estacién clinica de trabajo de atenciéon primaria de Catalufia,
orientados a mejorar la seguridad en el uso de medicamentos. El andlisis detallado
de sus resultados y evolucion es indispensable tanto para valorar su utilidad y
aceptacion como para identificar aspectos de comunicacion y formacion continua

de los profesionales.

2. El estudio de los resultados de PREFASEG entre 2016 y 2018 permitié constatar una
aceptacion moderada y heterogénea de los distintos avisos generados (4.4 millones
avisos). La aceptacién global de los avisos fue del 28%. Las interacciones
farmacoldgicas, las duplicidades terapéuticas fueron los avisos con mayor
deteccion, representando el 40% y el 30%, respectivamente. Las interacciones
tuvieron un grado de aceptacidn del 25% y las duplicidades terapéuticas del 30%.
Los avisos de antecedentes de sospecha de hipersensibilidades a medicamentosas

obtuvieron el mayor grado de aceptacién con un 35%.

3. El analisis de Selff Audit mostré una resolucién de los potenciales problemas
relacionados con la medicacién inferior al 10%. Sin embargo, se ha observado que
los resultados de resolucion de estos PRM mejoran si estdn vinculados a un
indicador de seguridad incluido en los incentivos de los médicos de atencidn
primaria. Estudiando los 3 tipos de PRM de alta relevancia clinica vinculados al
indicador de seguridad incentivado (duplicidades, alertas de seguridad de la AEMPS
y de polimedicados con PRM especificos) se observé una resolucion del 41% en

2016, del 21% en 2017 y del 20% en 2018.

4, Los grupos de medicamentos mds implicados con los avisos y detecciones de
PREFASEG y SELF AUDIT son los antiinflamatorios no esteroideos, las
benzodiacepinas y los inhibidores del sistema renina-angiotensina, farmacos de
amplio uso, susceptibles de provocar interacciones y que frecuentemente causan

efectos adversos que motivan ingresos hospitalarios.
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a. Anivel de PREFASEG, las duplicidades relacionadas con los antiinflamatorios no
esteroideos (AINE), los analgésicos tipo paracetamol, los Inhibidores Sistema
Renina Angiotensina (ISRA) y los protectores gdstricos representaban el 42% del

total avisos de duplicidades (1.4M).

b. A nivel de Self Audit, las duplicidades ISRA, AINE, Benzodiacepinas de vida larga
y glucocorticoides inhalados representaban mas del 50% de las duplicidades

totales detectadas.

Los resultados de ambos estudios muestran que existe un amplio margen para la
mejora de la actitud prescriptora y, quizas, de las mismas herramientas clinicas. Es
necesario profundizar en los motivos por los que los prescriptores descartan los
avisos o detecciones, asi como valorar la posibilidad de reducir el nimero de avisos
para evitar una fatiga por exceso de alertas. Ademas, es necesario aumentar la
especificidad de los avisos y en algunos casos detallar mejor la recomendacion

terapéutica.
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Safer prescription of drugs: impact 2

of the PREFASEG system to aid clinical
decision-making in primary care in Catalonia
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Abstract

Background: |n 2008, the Institut Catala de |a Salut (IC5, Catalan Health Institute) implemented a prescription deci-
sion suppaort system in its electronic clinical workstation (BOW), which automatically generates online alerts for gen-
eral practitioners when a possible medication-related problem (MRF) is detected. This tool is known as PREFASEG, and
at the time of beginning a new treatment, it automatically assasses the suitability of the treatment for the individieal
patient. This analysis is based on ongaing treatments, demographic characteristics, existing pathologies, and patient
biochemical variables. As a result of the assessment, therapsutic recommendations are provided The objective of this
sty ks to present the PREFASEG tool, analyse the miain alerts that it generates, and determine the degree of alert
accEptance

Methods: A cross-sectional descriptive study was camied out to analyse the generation of MRP-related alerts
detected by PREFASES during 2016, 2007, and 2018 in primary care {(PC) in Catalonia. The mumber of MRF alerts
generated, the drugs imvolved, and the acceptancelrejection of the alerts were analysed. An alert was considered
“accepted” when the medication that generated the alert was not prescribed, thereby following the recommendation
giwven by the tool. The MRF alerts studied were therapeutic duplications, safety alerts issued by the Spanish Medicines
Agency, and drugs not recommended for use in geriatrics. The prescriptions issued by &411 1C5 PC physicians whao
use the BCW and provide their services to 5.8 million Catalans throwgh 288 PC teams were analysed.

Results: Curing the 3 years examined, 67 2 million new prescriptions were analysed, for which PREFASES generated
4, 370866 alerts (1 for every 15 new treatments). A total of 1,222,159 alerts {28%) were accepted. Pharmacological
interactions and therapeutic duplications were the most detected alerts, reprasenting 40 and 30% of the total alerts,
respectively. The main pharmacological groups invaheed in the safety alerts were nonsteraidal anti-inflammatony
drugs and renin-angiotensin system inhibitors.

Conchusions: During the pericd analysed, 28% of the prescriptions whersin a taxicity-related PREFASEG alert was
genarated led to treatment modification, thereby helping to prevent the genseration of potential safety MAPs. How-
ever, the tool should be further improved to increase alert acceptance and thereby improse patient safety.
Keywords: Clinical decision support systemn, Primary care, Climical safety, Electronic prescription, Pharmacovigilance,
Medicines use

Background
CCESpCnaENCE. ApanMEAT STl t According to a Furopean Commission report, 3-10% of
! Uniat de Coordinaci | Estratégia del Medicamaent (LICEM, Instinut hospital admissions between 2002 and 2014 were caused
Canakh de 2 Saks, EMOG0na. S0 by adverse drug events (ADEs), totalling 2.5-8.4 million
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cases annually. In addition, approximately 2.1-65% of
hospitalised patients experienced an ADE, corvespond-
ing to LE-5.5 million annually [1]. Thos, since the late
1990s, patient safety has become a prioeity of health
gystems [2, 3], and several initiatives have identified the
need for a new culture of safety in the health and policy
environment [4—6]. To achieve this, and according to
the definition of clinical safety, it is essential to define
actions to avoid, prevent, and improve adverse effects or
injuries from healthcare processes where possible, since
it should be acknowledged that some adverse events are
inherent in treatment, and cannot always be avoided or
minimised.

In this context, the 1999 technical report To err is
human' by the Institute of Medicine (OIM) highlighted
the need to develop new information and communica-
tions technologies to reduce medical errors [2], and,
beyond this, prescriptions which could increase the risk
of developing adverse effects. Subsequent reports later
afficmed that the electronic record of healtheare activ-
ity that is typical of an electronic health record (EHR),
together with the integration of dinical decision support
gyatems (CDS5s) into these EHRs, should contribute to
guaranteeing quality in the healthcare system [7, 8] by
helping to reduce preventable adverse effects.

In the scientific literature we find different definitions
of a CDSS [9, 10]. According to Kawamoto et al. [11]; a
CD55 can be considered any electronic system designed
to help clinical decision making, which takes into account
the characteristics of the patient to generate a specific
evaluation and provide a recommendation to be evalu-
ated by the practicing clinician. The design and function-
alities of these CDS55s can be very varied. Some authors
consider that CD55s aimed at the initial preseripiion
phase may have the greatest impact on improving patient
safety [12], while others discuss the fact that integration
of a CD¥5S into the HER renders it possible to provide
patient histories along with interactive signals that alert
professionals to situations of risk for the patient [13]. Asa
resuli, the prescription process can be improved and the
clinical safety of patients enhanced [12, 14, 15].

CD55s have been found to bring multiple benefits to
patient care [16—19], wherein it has been reported that
they contribute to improving the dosage and selection of
drugs, while also encouraging patients to take part in pre-
ventive activities, improving test resulis, decreasing mor-
biadity, and improving the quality of care [20]. In contrast,
the main risk of CD35s is the alert fatigue experienced
by physicians who are faced with 3 multitude of promgpts
and reminders on-screen, which can bead to important
alerts being ignored [21, 22].

The Catalan Health Institute (ICS) is a public entity
that provides health services wo 80% of the population
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of Catalonia. In 2008, in line with promoting the clinical
safety of the patient, it designed and integrated a CDSS
into its primary care electronic clinical workstation
(ECW) that made it possible to detect certain medica-
tion-related problems (MEPs) online. This CDSS, which
is known as PREFASEG (PREscripeidn FArmacdulica
SEGura, ie., safe pharmaceutical prescription), is a com-
puter tool that acts interactively to alert clinkians to any
potential drug use-related problems during the process of
deciding the most appropeiate treatment for thelr patient.

To understand the means by which PREFASEG func-
tions, we conskder the prescription of a new drug to a
specific patient. Al the point at which the prescription is
requested by the cinician, PREFASEG is activated and
performs an assessment of the prescription to verify that
it is safe for the patient, and that it does not pose a poten-
tial risk to their health. This evaluation s carried out
based on the different MEPs detected by the tool, which
include: (1) Drug intersctions; (2) Therapeutic duplica-
tions; (3) Drugs advized against for use in geclatrics; (4)
Contraindications with a safery alert published by the
Spanish Agency for Medicines and Health Products
(AEMPS, Agencia Espafola del Medicamentos v Produc-
tos Sanitarios); (5) Contraindications due to health prob-
lems and/or clinical variables; (6) Drugs that are known
to be teratogens during pregnancy; (7) Anticholinergic
drug combinations; (8) Patient history of hypersensitiv-
ity or suspected hypersensitivity reactions (suspected,
not confirmed); and (9) Adverse drug events. To carry
out this evaluation, a number of factors are taken into
account, such as any active prescriptions that the patient
already has on their record, other medical diagnoses or
active health problems, the presence of any clinical vari-
ables with altered values, and the age and/or sex of the
patient. In the event of a safety alert being generated fol-
lowing the above evaluation, the corresponding warnings
are shown to the clinican (eg., the risk to the patient
and any therapeutic alternatives) so that he can decide
whether to continue with the preseription or change the
medication. These safety alerts are displayed in a simple
manner on a single screen to permit their rapid consul-
tation and understanding, as shown in Fig. 1, which pre-
sents an example relating to the prescription of a product
that is not recommended for patients over 75 vears of
age. The information displayed includes the severity icon
(two degrees, moderate or severe), the drug or active
ingredient causing the alert, the cause of conflict (Le.,
medication or active ingredient conflict, patient age, or
pre-existing health problem), the risk o the patient, and
any therapeutic alternatives. Each MREP alert is classified
as either high (red indicator] or medium-low (orange
indicator) clinical relevance, according to previeusly
described recommendations [23].
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It is also possible that more than one alert s generated
by the tool, and in such a case, the clinician is informed
of all warnings associated with the different potential
safety issues, as can be seen in Fig. 2.

Each alert generated by PREFASEG 5 recorded
as "audit data” along with the information related to
whether it has been accepted or whether prescription
of the product was continwed. The evaluation of these
data allows us to determine if certain types of alerts are
accepted to a greater degree than others, thereby improv-
ing the dinical content definitions to adapt the tool to
the healthcare reality. PREFASEG consists of a caleula-
thon core in the Oracle PLISOL, in which the caloulations
that access the tables of clinical contents have been opti-
miged, and in which there £ a minimum visual interface
for the communication of safety alers. This interface was
developed using Developer Forms, which is the same
technology emploved to produce the ECW. As a result,
the look and feel of the alert screens are comparable to
those of the original ECW, and so maximum integration
is achbieved.

The contents of the MEP alerts are defined and main-
tained as described by a multidisciplinary group of expert
professionals feom the ICS (Le., primary care (PC) physi-
cians, pharmacists, and clinscal pharmacologists) accord-
ing to previous literature [ 24]. The MREP alerts are
reviewed and updated each year according to the avail-
able scientific evidence, and as a veqult, the dinical con-
tent undergoes some changes from 1 vear to the next
For example, references to the more current STOPFPS
START and Beers criteria were included in updates for
drugs advised against for use in geriatrics. Importantly,
the clinical content can be revised at any time, and are
updated from a specific maintenance platform known as
"Know How!

The purpose of this study s therefore o describe the
principal characteristics of the FREFASEG tool, the main
safety alerts generated by PREFASEG in the Catalan PC
system, the degree of acceptance of these alerts by phy-
sicians, and the main pharmacological groups implicated
in the alerts. Furthermore, three of the most frequent
alerts are also described in greater detail.
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Methods

A descriptive, cross-sectional study was designed, which
began in January 2016 and continued until December
2018. This study was developed within the scope of the
PC system of the ICS, which Is the main entity that pro-
vides health services in Catalonia, and which covers a
population of 5.8 million inhabitants of the different Cat-
alan territories through a network of 288 PC teams and
8 hospitals. The ICS is a public company with a total of
42,374 professionals who provide services to 80% of the
population of Catalonia.

Study sample
The sample studied consisted of all prescriptions issued

by the 6411 ICS PC physicians who used the EHR during
the study period.

Development of PREFASEG

In general terms, to provide the PREFASEG with clinical
and pharmacological content, the following methodology
was followed during its development:

1. Bibliographic search. Initially a bibliographic search
was carried out in the PubMed database for the dif-

ferent MRPs addressed by PREFASEG, wherein
national and international articles that were consid-
ered to be the most relevant and best adapted to our
healthcare environment were reviewed. The safety
alerts included in the ICS Clinical Practice Guide-
lines [25] were also considered.

. Consensus with a group of experts. Following a lit-

erature review, the pharmacological groups to be
included were selected and the messages to be pre-
sented to the prescribing physicians were defined.
Each MRP alert was classified as high (red) or
medium-low (orange) clinical relevance, as men-
tioned above [23]. The red alerts reflected situations
of absolute contraindications, while the orange alerts
were considered precautionary.

. Adaptation of the clinical content to the table for-

mats necessary for the PREFASEG computer pro-
gram. The clinical content was transferred into 2a
computer-readable language from various configura-
tion tables presented in Excel, and for this purpose, it
was necessary to code the active ingredients accord-
ing to the Anatomical Therapeutic Chemical (ATC)
classification. Similarly, the various health issues were
coded according to the International Classification
of Diseases ICD-10 system. To produce the clinical
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contents, ATC groups or groups of health problerms
were built. Each alert type was then defined and con-
figured using a combination of variows attributes, as
outlined in Table 1.

Variables and indicators

The main variable of the study was the number of MRP
alerts generated by PREFASEG. Another of the variables
studied was the number of accepted alerts. An alert was
considered "accepted” when the medicine that generated
the safety alert was not prescribed.

Some PREFASEG alerts are associated with recom-
mendations for clinkcal follow-ups or dose reductions.
Therefore, following these recommendations does not
entail the withdrawal of the treatment that has generated
the alert. Consequently, these alerts are not considered
“accepted” alerts.

Description of the MRAPs included in PREFASEG

The various MRPs that are defined in the PREFASEG
systemn were outlined previously in the introduction (see
also Table 1). Further details regarding these MRPs can
be found in Additional file 1.

The global MEP alerts generated and accepted by PRE-
FASEG were analysed. More specifically, the safery MEPs
related to therapeutic duplications, medicines ot pec-
ommended for use in geriatrics, and safety alerts from
the AEMPS were examined in greater detail.

The contents of the MRP alerts were defined and
maintained as described by a mulidisciplinary group
of expert professionals from the 105 according to previ-
ous literature [9, 24]. The MREP alerts were reviewed and
updated each vear according to the available scientific
evidence, and as a result, the clinical content underwent

[2027) 21349
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some changes from 1 year to the next. Each MEP alert
wis classified as either high or medium-low clinical rel-
evance, a5 described above [23].

The MRP alerts corresponding to “therapeutic dupli-
cations” detected patients with a non-beneficial pre-
scription of two or more medicines based on the same
active ingredient (alone or in combination) and/or with
the same pharmacological action (further details can be
found in Additional fle 1). Duplications of more than &0
different pharmacological groups commaonly used in PC
were addressed. In each group, “clinkeally relevant dupli-
cations” and “dose adjusiments duplications” (combina-
tions sought with a therapeutic objective) were clearly
differentiated. Depending on their relevance, alerts
marked with different colours were generated, as indi-
cated abowve.

During the study period, MRP alerts associated with
AEMPS safety alerts” reported contraindications for
the “Triple Whammy" COXIBS, diclofenae, aceclofenac,
cilostazol, ivabradine, agomelatine, escitalopram, citalo-
pram, trimetazidine, raloxifene/bazedoxifens, strontinm
ranelate, aliskiren, and canagliflozin (further details can
be found in Additional file 1). These alerts were consid-
ered to be highly relevant because they were absolute
contraindications, in addition to having a specific safety
alert originating from the AEMPS, and so they were indi-
cated in red.

The MEP aleris  correspomding o “medicines
not  recommended for use in geriatrics” detected
patients = 75 years of age who had been prescribed inap-
propriate medication that posed a more unfavouwrable
risk—benefit profile due to their age (see Additional file 1).
The selection of medications considered inappropriate
for this age group was based on the Beers (2015) [26],
EU-PIM (European Consensus) [X7], STOPP/START

Tabie 1 Combinable attribures in the configuration of each PREFASEG nolice

Type of alert

Combinable attributes in the PREFASEG message configuration

Interachomns
Duplcane therapies
A ENPS safety alerts

Achvised against for e in genatrics
Contrairdicatiors due to health e
Conrandicatiors due to dinical variables
Teratogens in pregnancy

Combinatians of anticholinergic drugs
Suspioons of hypersensithity

Adverse dnug reactions

ATC drug groups

ATC drug groups

fge

ATC drug groups

Grouping based on health problemis

Dhose of the active ingredient that generates the warming
fige

ATC dnug groups

Grouping based on health problems

Labedling of dinical wariables (e.g. giomendar fikration and potassium |eveds)
ATC drug groups

ATC drug groups

ATC drug groups
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[28], and PRISCUS [29] criteria (further details can be
found in Additional file 1), These alerts were displayed
on-screen as aberts of medium—low relevance (Le. orange
colour) since the literature indicates that they should be
administered with caution

Data eollection and analysis

The analysed data were obtained from the ECW that
stores the active prescriptions of all patients; however,
data from specific patients were not analysed. The study
was restricted to drugs prescribed and financed by the
MNational Health System for use in the PC setting.

In Jamuary 2016, information began o be extracted
regarding the different types of MEP alerts gener-
ated by PREFASEG, which were internally identified in
the patient’s EHE. Thus, the number of advisories for
each MRP generated, the medicines involved in each
alert, and the acceptance or rejection of the alert were
vecorded. Each month, the alents generated by the sys-
tem and accepted by the diniclans were accumulated in
a computer repository. The data set was analysed annu-
ally through computerised extractions from the ECW
databases. The alert traceability was stored and organ-
ised on compauter servers according to the organisational
struciure of the 1C5, Le, with differentiation between the
health territories in which the institution is oeganised.

A descriptive analysis was carried out of the generated
and accepted alerts of the different MEPs from [anuary
2016 o Decernber 2008, Initially, the analysis was car-
ried out on an annual basis because the cinical contents
changed annually. These content changes occurred for a
number of reasons, induding the indusion of new mar-
keted drugs, modifications in the definitions of existing
MRP alerts to render them more specific, and the bacla-
sion of additional pharmacological groups. Despate these
content changes, the data were sccumulated, and a global
analysis of the alerts generated and accepted during the
3-vear study period was alse carried out.

Results

General analysis of the MRP alerts generated by PREFASEG
During the period of study, 22.5 223, and 224 million
new prescriptions were issued in the IC5 PC system in
1k, 2017, and 2018, respectively, while the aumber of
alerts generated by PREFASEG were 117 million in 2016,
143 million in 2007, and 1.77 million in 2008, Thus, the
percentage of MRP alerts generated by the tool with
respect o the number of new prescriptions issued were
5% in 2016, 6% in 2007, and 8% in 2018,

The global acceptance of these alerts varied throughout
the 3 years studied, ranging from 31% (362,732) in 2016
Lo 26% (457 .976) in 2018 (see Table 2), which corresponds
b 69-74% of the MRP alerts gemerated by PREFASEG
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during the years of study. Analysis of the accumulated
number of alerts issued over the 3-year study period (Le.,
4.38 million alerts) gave a 28% degree of acceptance (Le.,
1.22 million accepted alerts).

When analysing the alerts generated from the different
MEPs throughout the study period (20162018, it was
observed that those related to drug interactions, theea-
peutic duplications, and drugs advised against for use in
geriatrics were the most common. Taking the data col-
lected over the 3 years, 39% (1,691,886) of the 4,379,866
million alerts generated were for drug interactions, 33%
(1,436,721) were for therapeutic duplications, and 10%
(4:41,920) were for the use of drugs advised against in ger-
iatrics. Thus, these three types of MEP alerts accounted
for more than three-guarters of the PREFASEG alerts
(3.570527; B2%). OF these, 27% were accepted and 73%
were ignored. In addition, of the 34,063 alerts related to
teratogens in pregnancy, 22,324 (5o%] were ignored.

The types of alests with the highest percentage of
acceplance were those related to a history of suspected
(unconfirmed) drug hypersensitivity, with 35% (89,279)
of these alerts being accepted over the 3 years stud-
ied. Detailed analyses indicated that four non-sterobdal
anti-inflammatory drugs (NSAIDs, ie, ibuprofen, nap-
roxen, desketoprofen, and diclofenac) represented 45%
(113936) of the suspected hypersensitivity reactions
reported by PREFASEG, with ibuprofen generating the
highest number of alerts (61,026). In addition, during the
study period, the number of suspected hypersensitivity
reaction alerts for f-lactam antiblotics alone or in com-
bination fell into the second largest group, with 39,622
alerts and an acceptance level of 63% (25,153).

In contrast, the alerts related to potential teratogenic
compounds during pregnancy had a lower degree of
accepltance (Le, 3%, 11,739). It was observed that the
active ingredients that generated the most alerts were
ibuprofen (10.864) and acetylsalicylic acid (4336) out of
a total of 34,063,

Crverall, the alerts with the lowest degree of acceptance
were those attributed to interactions between treatments,
with 25% (423,884) of a total of 1,691,336 being accepted.
More specifically, the interactions of NSAIDS with ace-
tylsalicylic acid generated the greatest number of alerts,
reaching 220507 alerts with an acceptance level of 18%
(40,227). Table 3 outlines the 10 main interactions at the
active ingredient level, which represent 30% (506,082} of
all alerts of this type.

Analysis af the PREFASEG alerts related to therapeutic
duplication

In the 3 years studied, the four groups of duplications
that generated the most alerts were the NSAIDs, par-
acetamol-type  analgesics, renin-angiotensin  system
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Table® Top 10 alerts related to drug nteractions between lanuary 2016 and Decesnber 2018
Original 2ctive ingredient Conflicting active ingredient Alerts generated ::;IFIHDI
Ibupnoden Acetylsalicdic aid 47 par 19
Amlodipire Simvastabn 95,958 4
Mapromen Acetylsalicylic acid 04513 &
Simvastatin Amlodipine 59,4513 .2}
Deskrtoprofen fcetylsalicylic acid 12455 &
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Teamadol ard paracetamiol Citalopram A M
Tramadol and paracetamol Sertrakire 26872 ]
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Fig- 3 Cegeess of deection and acceptance of the main pypes of duplication from lanuany 2016-2014

(RAS) inhibitors and gastric protectoss (see Fig. 3). Out
of a total of 65 groups, these 4 duplication groups rep-
resented 42% [(p00930) of the total alerts generated
(1,436,721). Duplications related to analgesics and gastric
protectors had the highest levels of acceptance during the
study period, reaching 42% (88435) and 32% (33.245),
respectively. In contrast, duplications related to the 55R1
antidepressants and the RAS inhibitor antihypertensives
had the lowest degrees of acceptance, Le., 20% (10,753)
amd 21% (20,940, respectively.

Furthermore, the pairs of active ingredients with the
greatest numbers of alerts generated for duplications due-
ing the 3 yvears studied were paracetamaol-paracetamaol,
paracetamol—paracetamaol with tramadol, omeprazole—
omeprazole, ibuprofen—ibuprofen, and metamisole—met-
amizole. These 5 pairs represented 23% (317,390) of the
duplications, of which 144,450 (46%) were accepled.

Moreover, the duplications related to antibiotics such
as amoxicillin generated a considerable number of alerts,

148

Le, 76409 over the 3 years studied, and their acceptance
rate was relatively low at 23%. Upon the analysis of other
groups of potentially dangerous duplications, such as
those related to oral anticoagulants, it was observed that
PREFASEG generated 14903 alerts of duplications for
thiz group, of which 42% (6314) were accepted, and the
prescriptiong were nol continued.

Analysis of PREFASEG alerts related to AEMPS safety alerts
It was found that the number of alerts related w AEMPS
safety alerts increased throughout the study period, Le,
frorm 59,146 in 2016 o 84,158 in 2018, This was accompa-
nied by a reduction in the degree of acceptance of these
alerts from 31% (18,301) to 22% (18,720), respectively.
Analysing the details of these AEMPS alerts (see
Table 4), it was apparent that the Triple Whammy, which
considered the concomitant therapy of NSAIDs, diuret-
ics, and RAS inhibitors, generated the highest degree of
alerts, representing B5% [195,987) of the total alerts. The
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Table & Degres of detection and acceptance of the AEMPS safety lens in 2006, 2007, and 2018

2016 Failirg 2018
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degree of acceptance of this type of alert varied, rang-
ing from 30% (13.867) in 2016 to 22% (15988) in 2018,
thereby indicating a decrease in acceptance over this
3-year period. Reviewing the main anti-mflammatory
drugs that generated the Triple Whammy alerts, it was
observed that in 65% of the cases, the NSAIDs involved
were (buprofen and naproxen.

As indicated in Table 4, the number of alens gener-
ated by dickofenac decreased over tme. More specifically,
in 2016, diclofense generated T2BE alerts, while by 2018
thiz pumber had reduced to 5137, However, the degree
of acceptance ako decreased from year to year, dropping
from 36% (2588) in 2006 o 2% (1511) in 2018,

The alerts with the highest degree of acceplance were
thage related to strontium ranelate, raloxifene/hasedosx-
ifene, and aliskiren; however the number of such aleris
wis low since these are drugs that are being gradually
withdrawn from the market, or tend to be unused in daily
practice.

Analysis of the PREFASEG alerts related to medicines

not recommended for use in geriatrics between January
2016 and December 2018

The alerts generated by PREFASEG that were related
to drugs advised against for use in gerlatrics increased
throughout the study pericd, ie., from 108974 in 2016
b 18B,139 in 2018 However, a reduction in the degree
of acceptance from 3% (32 345) to X% (50,299), respec-
tively, was abio observed.

The two pharmacological groups that generated the
highest aumber of alerts within this category were the
benzodiazepines and the NSAIDs, representing 39%
(172,574) and 21% (47.966) of a total of 441,920 alerts
i the 3 years studied (see Table 5). More specifically,
the alerts related o benzodiazepine usage in geriat-
rics increased by 55% during the siudy period, Le., from
30,662 in 2006 bo 68,974 in 2018, Alprazolam represented
44% (65,9100 of the alerts generated for benzodiazepines
in this group of patients (see Table &), and overall, the
benzodiazepine group showed an scceptance rate of 27%
over the 3 years.

Within the MSAID alerts, it was observed that desketo-
profen represented 48% (45,293) of the tofal alerts in this
group, and this group showed one of the lowest levels of
acceptance (e, 23%).

In general, analysis of the degrees of acceptance in this
class of alerts shows a significant level of variation (see
Table 5), and the pharmacological groups with the high-
est degree of acceptance (Le, where no prescription was
issued for the corresponding treatment) were the mos-
cle relaxants (41%, 7521) and the peripheral vasodilators
(39%, 6621).

Discussion

The main finding of this study was that the PREFASEG
gyatem appears o sdopt the role of a CDSS that assists in
preventing potential safety MEPs for patients by generat-
ing online alerts when starting a new treatment. During
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Table 5 Pharnacological groups nod recomemended in the elderly thar generated PREFASES alerts from lanuary 3016-December

2018

Mot recommended pharmacological groups Alerts generated Total accepbed % Accepbed
Benzaodiarepines, ypnotics, and sedatives 1724574 47 S ar
AntHrflammatory and ant-rhewmatic (NSAI0s, COKBES) 44 144 Pl a2
Antibypertensives 34543 [VEAH 0
Cigestive wystem (atilanium, metodopramide, ghbenclamide, chiorpampa- 31,494 =" 28
k]

Chronic abstnuctive pulmonary disease tresments (theopimdine) 19,245 4158 25
Cerviral action musde relasants [cycloberzaprine) 1813 i a1
Tricyclic antidepressamts and Humeetine 17,2849 t654 1y
Peviphera vasodilators ipentauifiline, nicergoline, naftrydeafunl) 18,558 [ 19
Respiratory wystem (systemic antihistamines) 14119 4517 1%
Hormone therapy megestg 105540 A4l 24
Urirary artispasmaadics (eybutyring 14 e 1 £r]
Antithrombotics (ol cstazali 1M 1100 14
Beta-bilockers [sotalol) 1145 352 ]
Opioid and anti-migraire pain elevers 4a4 342 19
ArTHEErKI NEordan Jnigs E R L] 104 11

the period studied, it was observed that 28% of the gen-
erated security alerts led to a modification of the pre-
scription (ie., acceptance of the alert). In absolute terms,
between 2016 and 2018, a total of 1,222,159 recommen-
dations were accepled globally, which likely led to the
avaldance of numerous potential MRPs in patients. Ower-
all, PREFASEG reported a safety MRP in 1 out of every 15
new prescriptions. The degrees of acceptance of the rec-
ommendations were relatively high when compared with
a similar study into a different online preventive alert sys-
tem, where the percentages of acceplance ranged from 12
to 14% [30]. However, the variability between studies was
considerable; in a 2008 Cochrane review on the effects of
online prompls/reminders, an improvement of only 4.2%

Table 6 Top 10 alens for dugs advised against for use in
geriatics berwesn lanuary 2006 and December 2018

Acthee ingredient Alerts generated Arceptance
responsible for the alert (%%}
Alprazolsm 85514 .
Dresiketoprofen 45,054 4
Dooaarasin EET 0
Clonazenam 23pp7 EL
Zolpidem 23414 L]
Pe o fil lire 21,355 n
Metooopramide 19054 .}
Hydrooryzine 18328 =
Etoeicoxin 1574 18
Potassium clarazepates 15484 =
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was reported [18], while other studies described omis-
siong of recommendations in between 49 and 9% of the
cases [31]. In general, subsequent systematic reviews [32,
33] concluded that oaline notification systems had only a
srall or moderate effect.

Our study presents a number of characteristics that
could explain the relatively high acceptance rate of alerts.
For example, the observed degree of acceptance could
be accounted for by considering that the tool takes into
aceount the success characteristics of CD55: described
by various authors previously [10, 34]. More specifically,
it is integrated into the workflow of dinicians, it gener-
ates an alert awtormatically during the parent consulta-
tion and in the context of their medical history, and it
provides a specific therapeutic recommendation in each
case. [n addition, PREFASEG produces different types of
saffety alerts based the dinical situation of each patient
and any medication that they may be taking, and it gives
alerts related o the safe prescription of medication for
various pathologies. To date, few studses have analysed
such a diversity of alerts simultanecusly [35-37] It
should also be emphasised here that PREFASEG is a ool
whose clinical contents are constantly being updated and
that has been in use for more than 12 years, during which
tirme it has exhibited a good degree of acceptance by a
large number of medical professionals, since it 5 used
by » 6400 PC physicians on a daily basis. Indeed, both IC5
pharmacists and PC clinical pharmacologists promote
the use of this tool.

Despite the high number of potential MEPs avoided in
patients in Catalonia, it should be noted that in the case
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of safety alerts relating to the wse of medicines, it was
striking that globally, = 7% of the alerts generated by
PREFASEG were ignored, which amounts to 3.16 million
over the 3-year study pertod. However, it must be con-
sidered that, on occasions, the recommendations given
by PREFASEG did not necessarily imply a change, or the
change was not recorded as such. In addition, some rec-
ommendations invalved a dose reduction or a elinical fol-
low-up of some variable, and therefore the prescription
was continued. In such circumstances, the system did
not count the recommendation as accepted, even if the
dose was lowered or an analysis was requested. I these
modifications had been registered, the degree of accept-
ance would be higher, as the presented acceptance values
relate only to cases where the prescription was contin-
ued. It should also be considered that not all alerts had
the same degree of dinical relevance, with alerts being
accompanied by either an orange or a red icon, depend-
ing on the importance of the recommendation, as also
described in a previous study [23].

Ower the course of the 3 years studied, the number of
generated alerts increased. This was partly related to the
fact that new and updated content was introdweed into
the PREFASEG system on an annual basis. The existence
of a direct relationship between the increased consump-
tion of certain drugs (eg., the benzodiazepines) was also
considered, in addition to the probahbility that greater
numbers of MRP alerts could be generated from such
drugs due to their increased use among the population.
Al the same time, it should be noted that the degree of
acceptance of the alerts tended o decrease over Lime,
with practitioners gradually ignoring the recommenda-
tions. This decline in acceptance could be partly atrib-
uted to alert fatigue; however, it will be necessary to
further investigate the reasons behind the repection of
alerts, in addition to separately analysing the high and
medium—low relevance alerts, while also considering
the cases where the recommendation does nol suggest
a change of drug. It will also be essential to collect the
opinions of the professionals who use the FREFASEG
tool. According to varkous reports, the main reasons for
low acceptance by clinicians are the large number of low-
refevance alerts they receive and their poor content [21,
22, 38]. To reduce the rsk of fatigue, it s therefore neces-
sary o increase the specificity of the alerts, provide clear
and concise information, and not impact on the clini-
cian's workflow.

In relation to the ignored alers regarding suspicions of
a history of hypersensitivity to certain drugs, it is known
that general practitioners tend to register cases of hyper-
sensitivity that are reported by patients, despite the fact
that such hypersensitivity has not been confirmed, and in
many cases, are not real [39—41]. To address this sswe, a
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number of hospitals are now working on a project to de-
label patients with a supposed hypersensitivity reported
in their clinical history unless it is confirmed by the cor-
responding tests.

Another type of MRP that drew significant attention
due o its severity was that of terategenic drugs, for which
66% of the generated alerts were ignored. However, it
must be condidered that not all medicines act as terato-
gens in all rimesters of pregnancy, and PREFASEG is
unable to distinguish between such cases It is also possi-
ble that some alerts were generated for women who were
no longer pregnant but whao, by some registration error,
maintained a pregnancy status in their health records.

Regarding the alerts related to therapeutic duplications,
it was observed that approximately 70% of these aleris
were ignored by clinicians. However, many such alerts
were related to adjustrment of the daily dose of treatment,
and 5o it was necessary o combine presentations at dif-
ferent doses; this was commaon in the groups of antihy-
pertensive RAS inhibitors and antidepressanis, and in the
replacement of amoxicillin with amoxicillin-clavulanate.
In terms of the NSAIDs and paracetamol-type analgesics,
it was observed that prescriptions were authorised for
issuing on demand il necessary, which often generated
alerts related to duplication if an attempl was made o
prescribe a drug from the same pharmacological groug.
Another group of duplications that drew attention due
to their association with a high risk of serious adverse
effects that motivate hospital admissions were the oral
anticoagulants [4Z]. During the 3-year study period, PRE-
FASEG produced 14,903 alerts related o duplications in
this group of drugs, which translated to an acceptance of
42% (6314), wherein the prescription was nol continued.

In the case of the AEMPS safety alerts, an unexpected
low degree of acceptance was recorded considering
that these constituted specific alerts from a regulatory
agency [43]. In fact, throughout the 3-yvear study period,
the degree of acceptance of the AEMPS safety alerts
decreased, and in 2018 they reflected the lowest percent-
age of acceptance (22%) of all alerts throughout that year.
Among these notices, the Triple Whammy, which is assa-
ciated with a significant increase in the risk of kidney ail-
ure [44], represented the largest number of alerts.

Upon examination of the alerts related to the use of
drugs advised against in geriatrics, it was observed that
the degree of scceptance ranged from 30% in 2006 to 27%
in 2018, Despite the fact that this alert category is con-
sidered of low clinical relevance, wherein use of a specific
drug may not be recommended in older patients but is
not totally contraindicated, it produced similar or even
superior acceptance resulis compared to the AEMPS
safety alerts. It was therefore considered that this level
of acceptance was due to physicians being somewhat
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more sensitive to safety aleets related to eldecly patients.
However, we must nol lose sight of the fact that=70%
of these alerts were discarded and the corresponding
prescriptions was generated, which could lead to poten-
tial adverse reactions in patients. In this context, it is
estimated that drug-associated adverse effects produce
approximately 6.5% of hospital admissions, of which
more than half of these could be prevented [45—38].

The pharmacobogical groups that generated the highest
number of alerts in geriatric patients were the benzodiaz-
epines and the NSAIDs, which are also widely used drugs
throughout the population. The significant increase in the
number of alerts for benzodiazepines (Le., from 300662 in
2016 to 68,974 in 2018) was particularly surpeising, and
these were mainly attributed to alprazolam. It is kinown
that both an advanced age, which is linked to metabolic
and pharmacokinetic changes, and the number of drug
treatments that a patient is receiving, are two of the situ-
ations that increase the risk of adverse drog effects to the
greatest extent [49-51]. In addition, it must be consid-
ered that the world population is constantly aging, which
is accomgpanied by a greater degree of pathologies, and an
increase in the use of pharmaceuticals [52-54].

Analysing the percentages of acceptance for alerts
refated to the use of drugs advised against in geriatrics,
significant variation was observed between the different
pharmacological groups. More specifically, muscle relax-
ants and peripheral vasodilators were the groups with the
highest degrees of acceptance. According to a previous
study, physicians tend to proritise alerts that are more
clinkcally relevant, or that can be resolved with the least
amount of time or effort [55].

In a classic study looking at hospitalisations caused by
adverse effects, it was found that the majority occurred in
the eldecly, and were due to commonly used drugs with
well-known safety profiles [56]. Considering this point,
which can likely be extrapolated to other countries, it
would be interesting to analyse the situation of patients
for whom PREFASEG detected a possible MEP that was
tuit addressed.

In terms of limitations to the current study, it should be
noted that the moderate percentage of alerl acceptance
highlights the need to investigate the causes that lead
clinicians to discard such a high number of recommen-
dations. Thus, to maximise the usefulness of PREFASEG
and to avosd possible alert fatigue, it will be neceszary to
carry out a detailed review into the traceability data of
the ol to eliminate low-relevance alerts that are genee-
ated but not accepted, and to highlight any alerts related
to therapeutic orientations while providing one or more
alternative active ingredients. The introduction of a block
ta prevent the continuation of a prescription associated
with a severe MEP could alse be considered.
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On the other hand, essential future work should also
focus on analysing the acceptance of MRP alerts based
on their clinical relevance and the type of recommenda-
tion, which are key aspects Lo consider in the case of drug
interactions. In addition, a satisfaction survey should be
carried out to request feedback and suggestions from
praciitioners with regards to improving the PREFASEG
system in terms of its clinical content and technological
aspecis.

The future development of PREFASEG also involves
the inclusion of medicines that can only be prescribed
in hospitals and their corresponding conteaindications,
which will allow the program to be extended to different
levels of care. The technological evolution of the tool is
also necessary to render it more specific when generat-
ing alerts. For example, this could be achieved using the
terminolegy common to all SNOMED CT systems (Sys-
tematised Momenclature of Medicine—Clinical Terms)
that determine the active ingredient, the dose, the phar-
maceutical form, and the number of packaging units [57-
549). To optimise the use of PREFASEG and improve the
management of dinical information, intelligent systems
such as matural language processing could be applied
that would allow the clinician to obtain and interact with
the information recorded in text format in the patient’s
clinical history [60, 61]. An improved follow-up and
monitoring of the PREFASEG alerts would also be desir-
able, wherein details regarding the professional receiving
the alert are registered and made visible, in addition to
whether this alert is ignored, and the level of care of the
corresponding professional.

In summary, PREFASEG appears to be a feasible and
efficient strategy to improve some aspects of clinical
safety related to the prescription of drugs, and as a resuly,
i the health care received by patients.

Conclusions

Ohur study demonstrated that the PREFASEG (PREscrip-
cidn FArmacéutica SEGura, ie., safe pharmaceutical pre-
seription) clinical decision support system contributes to
the prevention of potential safety medicine-related prob-
lems in patients. [n 28% of the cases in which the toal
generated a safety alert, primary care physicians modi-
fied their prescriptions by some means. The main drug
groups implicated in the PREFASEG alberts were the non-
stersddal anti-inflammatory drugs, the benzodiazepines,
and the renin-angiotensin system inhibitors; groups that
frequently cause adverse effects and motivate hospital
admizsions.

In future, it will be necessary to study in detail the rea-
sons behind the fact that =70% of the generated aleris
were ignored by physicians. In addition, the possibility
of reducing the number of alerts should be assessed to
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avobd alert fatigue. Moreover, it is evident that strategies
must be designed to make the prescriber aware of the

importance of patient safety, as well as to technologically
improve the tool and render it more robust and specific.

Abbwoviationg
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Impact of a system to assist in clinical 2
decision-making in primary healthcare
in Catalonia: prescription Self Audit
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Abstract

Background: In 2008, in the context of a complete computerisation of medical records, the Institut Catala de la Salut
(IC5, Catalar Health Institute} implemented a system in its electronic clinical warkstation (ECW) to assist decision-mak-
ireg at the prescription level. This systemn is known as Self Audit, and it supports physicians in reviewing the medication
of their patients. Self Audit provides lists of patients presenting medication-related prablems (MRPs) that have paten-
tial for impravernant, ard provides therapeutic recommendations that are easy ta apply from the systerm itself The
airm of this study was to analyse the main results derived from the use of Self Audit in primary care [PC) in Catalonia,
and the effect of an incentive-based safety indicator on the results abtained.

Methods: A descriptive cross-sectional study was camied out to analyse variations in the MRPs detected by Self
Audit during 2016, 2017, and 2018 in PC in Catalonia. The effect of a safety indicator on the results obtained was also
studied. This safety indicator includes the mast clinically relevant MEPs (i.e, therapeutic duplications, safety alerts from
thie Spanish Medicines Agency, and incidences of polymedication in patients over 65 years of age). Variation in the
MAPs was measured using the differences between two evaluation points (initial and final). An MRP was considered
resobved if the recommendation specified in the alert was follewed. The prescriptions of 6411 PC doctors of the 1C5
whao use the ECW and prowide their services to 5.8 million Catalans through 288 PC teams were analysed.

Results: Analysiz of the total safety-based MEP: detectad by Seif Audit gave overall resolutions from April to Decern-
ber of 93 (21,5471 in 2016, 7% (15,524) in 2017, and 1% (2392) in 2018 out of the total number of MEPs recorded in
April each year. Examination of the 3 types of MAPs with the highest clinical relevance that were linked to the safety
indicator gave overall resolutions of 41%in 2016 (17,358), 20% in 2017 (7655), and 21% in 2018 (B135).

Conclusions: The IC5 Saif Audit tool assists in reducing the number of safety-based MEPs in a systematic manner,
and yields supserior results for thie MRPs linked to a safety indicator included inthe incentives of PC physicians.

Keywords: Decision support system, Primary care, Clinical safety, Electranic prescription

Background the cost-effectiveness and quality of patient care. In this
In the past few decades, the development of new infor-  context, a range of technical reports from the American
mation and communication technologies in the field Mational Institute of Medicine have confirmed that an
of healthcare has potentially contributed to improving  electronic record of healthcare activity, such as an elec-

tronic health record (EHR). together with the integra-

tion of clinical decision support systems (CDSSs) in such
ﬁiﬁﬂgﬁn:ﬁgﬁgi?ﬁ;f;wml;'_l‘:EMI.Irrn:nu: EHRs, constitute a guarantee of quality for the health sys-
Catals de |a Salui, Barcelona, Spain tem [1, 2]. According to several authors, CDESs aimed at
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the prescription of medications have the greatest impact
on improving patient safety [3]. Althowgh a vadety of
different designs and functionalities exist, these systems
have a common role in intelligently combining clini-
cal knowledge and patient information, with the aims of
ultirmately improving the overall prescribing process. The
possibility of integrating a CDSS into the EHR system has
made it possible to provide medical histories with inter-
active signals that alert professionals to situations of risk
for their patients [4], thereby helping to improve the pre-
scrption process and the overall clinical safety of patients
[3, 5, 6]. Indeed, several Spanish studies have indicated
that 5% of adverse events related to medication erross
are avaddable [7, 8], and that the implementation of such
technologies can help to reduce them.

With this background in mind, in 2008, the [natitut
Catald de la Salur (ICS, Catalan Health Institute) inte-
grated a combination of CD55s into its electronic clinical
workstation (ECW), namely PREFASEG, which generates
online notifications when starting a trealment to prevent
medication ervors [9], and the Self Audit tool, which gen-
erates lists of patients presenting with active medication-
related problems (MREPs). This study focuses on the Self
Audit tool.

The Self Audit ool 5 a computerised system that is
integrated into the EHR, and based on the combination
of clinical with therapeutic data, it simplifies the search
for patients with an MEP related to an ongoing medica-
tion, thereby facilitating changes and/or suspensions
of treatment. In an agile and visual manner, it provides
the professional with a list of patients with an MRPR
such as a therapeutic duplication or a drug contraindi-
cated by a previous or current pathology, thereby allow-
ing the review and assessment of any possible change in
treatment. The ool isell provides a therapeutic recorm-
mendation in each case and facilitates the management
of changes and/or suspensions of treatment, without
the need to leave the program. Thus, in this system,
a number of aspects related o the review of a patient’s
medication are systematised based on an optional and
individual self-evaluation exercise. Any changes carried
out are recorded in the EHR.

The MRPs are defined by a group of expert profession-
als from the ICS. Each year the clinical content of the
MEPs iz reviewed according to the scientific information
available, and, for this reason, they may vary from year
b year. Each MEP is classified as high or low dinical rel-
evance, a8 recommended in the literature [10].

The Self Audit tool 5 activated voluntarily, wherein
the practitioner can use the ECW o consult the lists of
patients with an MEP in his assigned population. All pri-
mary care (PC) practitioners (Le, 100% of practitioners)
use this tool at some point over the course of a year. The
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practitioner can also check the schedule of visits for the
day, which will indicate any patients who have an MRP,
and allow the doctor to take advantage of the wisit to
review the medication. This systemn therefore does not
alter the workflow during the consultation [11, 12], and
allows the professional to decide when is the most appro-
priate time to review the MEE

From 2008 wo 2016, Self Avdit evolved both at the tech-
nological level and at the level of its clinical content. Ini-
tially, the tool only allowed the detection of patients with
certain therapeutic duplications and/or cases of paly-
medication (iLe., > 10 drugs). During this period, a num-
ber of new MEP detections were incorporated into the
tool, and the detection specificity was improved overall.
Thus, it was not until approximately 2014 that this tool
was completed in its current Self Awdit configuration. In
addition, the process of oblaining data o monitor the use
of the tood was expensive, laking a long time to validate
and debug the data until the level of quality and detail
required for analysis was obtained.

Linked to the Self Audit prescription system, an incen-
tive-based safety indicator was designed in 2008, which
selected some of the most clinically relevant MEPs, and
was included in the “payment for objectives” program
for ICS PC physicians (N.B. according to this program,
objectives are linked to annual economic incentives up
ta approx. 6000 €). The aim of this indicator was to pro-
mote 3 culiure of safety in the use of medicines, and alzo
Lo encourage the use of the Self Audit ool

The aims of this study are therefore to determine the
main resulis derived from the wse of Self Audit in the
Catalan PC gystemn, and to evaluate the effect of the
safety indicator on the results obtained. A further aim
of this article is to provide the international audience
with details regarding a computer toal aimed at improv-
ing clinical safety, which has been widely managed in the
Catalan PC system by 6411 users with maore than 10 vears
of experience. This tool is of particular importance since
it helps doctors to detect patients with potential MEPs,
and as a result, any ongoing treatments related to these
MEPs can be reviewed and modified to benefit the health
of the patient. Self Audit is a versatile and dynamic toal
that can be updated with new or modified warnings as
desired. Due to the considered importance of this ool to
provide improvements in healthcare practice, its imple-
mentation was essentially immediate for all PC teams and
professionals. Physicians refer to Selfl Awdit as a useful
tanl whose usability needs, nevertheless, to be assesqed.

Methods

A descriptive, crosi-sectional study was designed that
began in April 2016 and continuwed until December 2018,
This sudy was developed within the scope of the PC
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system of the ICS, which is the main provider of health
services in Catalonia; a region in the northeast of Spain,
and covers a population of 5.8 million inhabitants over
the different Catalan territories. Owerall, it serves the
population through a network of 288 PC teams and 8
hospitals. The ICS s a public company that has a total
of 42,374 professionals, who provide services to B0% of
the population of Catalonia. Since all PC doctors of the
IC5 employed the Selfl Audit tool during routine practice,
o control group was available to establish a comparison.
We therefore analysed the evolution of the results aver
Larme.

Study sample
The sample studied consisted of all the prescriptions of

the 6411 ICS PC physicians (Le., 100% of the physician
staff) whe used the EHRs during the study period.

Variables and indicators

The main variable was the aumber of resalved MREPs.
An MREP was considered “resolved” when: (1) the drug
or drugs causing the MREP had been dropped from the
patient’s active prescription, or (2) the diagnosis was reg-
istered as resolved.

The main types of safety MEPs detected by the Self
Audit tool were analysed, wherein dinically relevant
MEPs that had been linked to the incentive-based safety
indicator were emphasised. This safety indicator inclwded
3 MEPs: (1) Therapeutic duplications; (2) safety alerts
from the Spanish Agency for Medicines and Health
Products (AEMPS, Agencia Espaiola de Medicamentos y
Productos Sanitarios), and (3) polymedication in patients
over &5 years of age with some specific MEPs, wherein
polymedication is defined as the case where more than
10 medicines were prescribed in 2016 and 3017, and
e than B medications were prescribed in 2018

The MEF related to therapeutic duplication detected
patients with a non-beneficial prescription of two or
more drugs that exhibit the same active principle (alone
or in combination) and/or the same pharmacological
action. In addition, “clinically relevant duplications”™ and
“duplications of dose adjustments” (Le, combinations
sought with a therapeutic objective) were clearly differen-
thated, and only those considered relevant were linked to
the safety indicator.

During the study perlod, the AEMPS safety alerts
included the following contraindications: The "Triple
Whammy™; coxibs, diclofenac, and aceclofenac; cilosta-
wal; vabradine; escitalopram and citaloprany; trimetazi-
dine; raloxifene and bazedoxifens; stronbium ranelate;
aliskiren; and canagliflozin (see Table 1).

The MRP related o incidences of polymedication
detected patients older than 65 vears of age with 10 or
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more prescribed medications (in 2006 or 2017) and with
some speciiic MEPs, such as double antiplatelet therapy
for more than 12 months, a combination of anticholin-
ergic drugs, or other avoldable medications. In 2018, the
denominator changed, and polymedication was defined
as a patient with B or more prescribed medications.

Data collection and analysis

The data were collected from the ECWs, where the
active prescriptions of the patients are stored. The study
was restricted to drugs prescribed and financed by the
Mational Health System and employved in PC centres.
The extraction of active prescriplion data was carred
out automatically on a monthly basis, and identified the
MEPs out of the prescritions of each physician detected
by Self Audit.

Throughout the three years analysed (2016, 2007, and
2018), 6 points or crods-sections of information were
studied. Within esch yvear, the variations in the number of
MEPs berween the considered baseline data and the final
data were calculated and thus the percentage variation
was established. Data could not be compared between
different years because the criteria that defined the detec-
tion of an MRP were different from yvear to yvear, and so
such a comparison would not have been appropriate. For
example, if a new pharmacological group was to be added
to the “duplicate therapy” MEP in a particular year, or
additional drugs were o be included in an existing dupli-
cation group, the number of MRP: related to duplicate
therapies would increase.

The data obrained from the extractions carried out for
the month of April were considered as the baseline data
because this was the point at which the MEP detection
criteria were defined and wpdated, and the incentive-
based goals were proposed. The data obtained for the
month of December were considered to be the final data
since they correlated o the Anal month of the calendar
year, and they coincided with the last evaluation point of
the safety indicator. The difference between the baseline
and the final data points reflected the number of resolved
MEPs and the number of generated PRMs. The MEPs of
individual patients were not followed over time.

The safety indicator averages the variation in the selec-
tion of the MEPs mentioned above. The effect of the
incentive-based care indicator was therefore evaluated by
the reduction in the number of MEPs at the PC Level aver
a year, which was the time that the indicator remained
unchanged, and which coincided with the validity of the
management contract signed by the PC doctors.

To evaluate the indicator, the ability of the PC doc-
tors to reach the goal established at the beginning of the
year was measured for specific months, and was calcu-
lated from the baseline data. More specifically, the goal
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Table 1 Summary of the vanous AEMPS safery alen criteria
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Dwug Albert criteria
(itaopram High doses:
Abcrem 40 mgfday
Abcees 30 mgiday in patients » 85 years of age
Abcees 30 mgiday in patients suffering fromi [ker dysfurciion
Adminktered in combiraton with ather drsgs that aka prolong the QT imendal of the decimocardiogram
Escitalopeamn High doses (> 10 mg#day in patients » &5 years of age]
Adminktered in combiraton with ather drsgs that aka prolong the QT imendal of the decimocardiogram
#liskiren In patienis with 2 diagnosis of dabetes medlrus | or undengoing treatment with amidiabetic drugs
Joirt by administered with ACE inhibitars
Cllostazal Im patients suffering feom a health prablem whene ks use is conrairdicated, e, cerebral haemarhage, sevene veniricular

arrhythmibas, or heart falues
Or, in concomitant treatmrent with:
1 Antiplaelet agents
Anbplatelet 4 aral anbcoagulant
Trimetazdine
Rakmifene ar bazedouiene

Ir patienis wath a diagnosis of extrapyramidal and movemnent disaders
In patienis suffenirg feom ary health problem where it is contraindicated, e.g., venous thromboembalsm, uterine s,

ercometnal cancer, or lver failure of any degres

COES

I patients suffering feom any health problem where it is confrandicated, e.g., ischemic beant disexe, peripheral artenal

disease, cerebovencular diszase, heart falure, or irflammatony bowel disesss

Dicloferac ar Acscloferac

I patienas suffering feom ary health problem whee its use is omraindicated, e.g, ischemnic bean dissase, peripheral

arernal disease, cerebeovascular disease, or heart falure

Agomesatine Im patienits = 75 years of age

Ivabradine Coradminisirabon with werapamil

“Triple Wharmmey*® Ini patienas = 75 years of age or undergoing treatment for dizbetes
[ME&AID 4 AAS inhibi-

s o diumetics)

Caraglifiazin

I patients suffering freom a health prablem inwhich it & necessany 9o be maoe carsful due ta an inceessed risk of amputs-

for each physician corresponded to a specific number of
MEPs less than that existing at the beginning of the year.
In the years studied, there were 2 or 3 months of the year
in which the extraction of information feom the active
prescription MEPs was evaluated, and the ability of the
doctors to reach the goal was measured. In 2016, the
evaluation was carried out in September and December,
while in 2007 and 2008 the evaluations were carried out
in June, September, and December.

Results

General analysis of the MRPs of the Self Audit tool

The data extractions corresponding o the months of
December 2016, December 2017, and December 2018
showed that the ECW had registered 9.5, 9.6, and 9.7 mil-
lion active prescriptions, respectively. In these months,
210,916 MEPs (December 2016), 237 856 MEPs (Decem-
ber 2017), and 230959 MREPs (December 2018) wers
identified. Based on these data, it was observed that the
percentage of MRPs studied with respect to the total
number of active prescriptions represented 2.2% in 2016
and 24% in 2007 and 2018,

Upan analysis of the total clinical safety MEPs detected
by Self Auwdit, an overall resolution of 9% (21,547) was
observed in 2016, while resolutions of 7% (15.924) and
1% (2392) were found in 2017 and 2018, respectively (see
Table 2).

Upan the analysis of all dinical safety MREPs detected
by Self Aundit, overall resolutions of 9% (21.547), 7%
(15.924), and 1% [Z302) were observed in 2016, 20017, and
2018, respectively. Subsequent analysis of the resolutions
of the different MEPs throughout the whole study period
(Le, 2016—2018) showed an overall trend towards reso-
lution, especially in the cases where AEMPS safety alerts
were implemented, since this resulted in 49% resolution
of the cazes in 2016, 11% in 2007, and 23% in 2018,

The behaviours of the specific MEPs were then exam-
ined in further detail. More specifically, in April 2016,
a total of 46,242 duplications were detected, while in
December of the same vear, such duplications had been
reduced by 108 (ie, to a total of 41.58%). However,
there was a significant increase in the absolute number
of duplications detected in 2018 (65377 in April and
64,650 in December), with a reduction of only 1% being
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Table 2 Problems related 1o medications deteced by Self Audit: Apeil 2016-December 2018
Frobdem detected by Self Audit Year 20M&*
Apr 2016 Dec 2 Variation Percentage (%)
Dupbcaie therapies 46,141 41,559 4] 1]
AEMPS safety alerts 1351 A9 -] 4%
Contrardicatiors due to medical devices arddar dini- 37359 LRy | [=¥) o
cal vanables
Treabmert durabice
Bphoaphorabes = 5 pears B4 Taig gl 1 0%
Double ant-aggregabion = 12 months 4404 LEEW) 4T 108
Dirugs advised against in geriancs B 353 e 458 5
Combination of amicholinergic drugs 13 21 a3 i
Ayoicable medication 30,584 R THE] 12
Total number of problemns detected 132463 a9 21,547 G
Frobdem detected by Self Audit Year 20M7
Apr2m7 Dec2m? Variation Percentage (%)
Dupbcae therapies 5 AT £ 538 L] G
AEMPS safety alerts 11212 R X7 11
Contrandicatiors due to medical devices arddor dinl- 44,887 44,000 ET 2
cal vanables
Trmatmert duraticn
Bisphoaphorabes = 5 pears B 340 1432 1%
Diouble ant-aggregabion = 12 months 4454 4508 14 Ei ]
Dirugs advised against in geriancs B2 252 2187 A0 4
Combination of amicholinergic drugs Ip4 1419 155 17
Ayoicable medication 28GR e by W 11
Total number of problemns detected PLERIT TIT A% 15,524 ]
Froblem detected by Self Audit Wear 20M8
Apr 2018 Dec2me Variation Percentage (%)
Dupbcae therapies 65,477 [ ] Fair 1
AEMPS safety alevts Tt 441 1805 Pk
Contrardicatiors due to medical devices arddor dini- 45,179 A | 2% 3
cal vanables
Tresabmenit duration
Bisphoaphonates = % years 4552 A1F3 ] L5
Diouble ant-aggregabion = 12 months 4641 B340 1 i)
Dirugs advised against in gerancs L 79184 159 V]
{Combiration of amicholnergic drugs 1854 1734 118 ]
Ayidable medication 25451 24,50 GG 4
Total number of problems detecied PEEELY] Fngta 2337 1

i tha theee yaars Audied, Spril w @hen as t baseling dana Bacanria itis The Tiss a1 which the definitioes of the MRFs warne updated acoordies) 10 thi cordanpe
ol a group ol sxpsins, and it aka & thi meed i which te nceeive-Based goals wene proposd

achieved throughout the vear. In addition, it was found
that the MRPs related to drugs not recommended for
use in geriatric patients exhibited reductions of 5% (4755
cases) in 2016 and 4% in 2017 (3065 cases), although no
reduction was found in 2018, Furthermore, the MREP
related to avoidable medications (including chondropro-
tectors and citicoline) showed a reduction of 3651 cases

in 2006 (—12%), 3070 cases in 2017 (—11%), and 965
cases in 2018 [—4%).

Taking the last analysis point, namely that of Decem-
ber 2018, 34% of the 230,959 MREP: detected were due
to the use of drugs not recommended for use in geri-
atric patients, while 28% were attributed to therapen-
tic duplications, and 20% were dee to pathological
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contraindications. As a result, these three MREPs
accoainted for more than three-quarters of the overall
MEPs detected at this point (Le., 190,503 cases, B2.5%).

Analysis of dinically relevant MRPs linked to the PA salety
imdicator
In the period sudied, 41,492 MBEPF cases were resolved
in the Self Auwdit tool, of which 80% (33,148) were linked
to the safety indicator. Upon examination of the 3 types
of MEPs linked to this indicator, joint resodutions of 41%
in 2016 (17358), 20% in 20017 (7655), and 21% in 2018
(B135) were observed, as detailed detail in Fig. 1. How-
ever, despite these promising percentages of resolution,
the total number of these three MREPs increased from
24,730 in December 2006 to 31,501 in December 2018,
With reference to the specific MRPs, in the case of ther-
apeutic duplications, the resolution of 5413 cases in 2016,
4892 cases m 2017, and 3485 cases in 2018 was achieved.
In addition, when considering the MEPs related to the
AEMPS alert, 6815 cases were resolved in 2006, which
dropped o 2160 cases in 2017, and 1735 cases in 2018,

RO 22
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Furthermore, for the MRP related to polymedication, the
corresponding reductions were 5130 cases in 2016, 603
cases in 2017, and 2915 cates in 2018,

The annual data for the safety indicator showed that at
the time of the evaluation, there was a greater decrease
in the aumber of MEPs, while after each evaluation
point there was a rebound in the number of cases, as
can be seen in Fig. 2. The most pronounced rebound was
observed after the December evaluation point, as will be
discussed later.

Upon analysis of the detail relating to the AEMPS
safety alerts (Table 3), it was observed that the Teiple
Whammy represented 89% [9767/11,035) of the woial
alerts included in 2016, 80% (4123/5153) of those in
2017, and 73% (F200/4460) of those in 2018, lits reduction
percentage ranged from 66% in 2006 to 43% in 2018,

As indicated in Table 3, the reduction in the number
of cases related to the AEMPS safety alert for diclofenac
was 36% in 3016, while the reduction for acecloflenac was
27%. In 3017, the corresponding reductions for diclofenac
and acecloflenac were 42 and 38%, respectively, and in

MAFs base: 43,078
MIRPs resolved: 17,358
(X1 % MRPs resolved: 41%

20,030

1,69
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Fig- 1 Varation in the MEFs irked ta the 2016=201 B incentive-baesd safety indicator
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2018, they were 49 and 45%. Furthermore, the reductions
in cases related to alerts for the coxibs were 31, 31, and
26% in 2016, 2017, and 2018, respectively, while the cor-
responding reductions for the cilostazol alert were 9% in
2016 but 23% in 2017 and 2018, The remainder of alerts
represented few cases in absolute numbers.

Following analysis of the therapeutic duplications
{ Table 4), it was found that 70% fell into 10 pharmaco-
logical groups out of a total of 63. OF these 10 groups,
the renin-angictensin system inhibitors stood out par-
ticularly (2828 detected in December 2016, and 1939
detected in December 2018), along with non-steroidal
anti-inflammatory drogs (2084 and 1969), long-acting
benzodiazepines (1796 and 1854), and inhaled gluco-
corticoids (1741 and 1771). These four groups of drugs
represented 68% of the duplicities detected in December
2016, and 48.5% of those detected in December 2018,
The groups that experienced an increase in detected
duplications over the same period were the antidepres-
sants (1417 and 1701 in December 2016 and December
2018, respectively), the urinary antispasmodics (1219 and
2020), and the thiazide divretics (%43 and 1595). Thus,
these three groups accounted for 29.1% of the dupli-
cations detected in December 2016, and 34% of those
detected in December 2018,

Through analysis of the 20 groups of therapeutic dupli-
cations with the highest number of cases, it was observed
that in 2017, the groups that presented the greatest
degrees of reduction in cases were the gastric protectors
[— 18%), the thiazide diuretics [—15%), and the metam-
izole-type analgesics (— 14%, data not shown). In 2018,
the groups exhibiting the greatest degrees of reduction
were the sulfonamide divretics [— 75%), the thiazide diu-
retics (— 24%), and the beta-blockers (— 12%).

Discussion

The prescrption Self Audit system i a clinical manage-
mnent computer tool, aimed al increasing the quality of
care by giving support to health professionals in the move
towards the safe and effective prescription of drugs.

The main finding of this study was that Self Audit is
positioned as a CDS5, which 5 widely used among the
doctors of the Catalan PO system to help identify and
resolve safety PEMs in a systematic manner, and leads
to superior results for the MEPs linked to the incen-
tive-based safety indicator developed for PC physicians.
Therefore, we think that resulis could be improved
by implementing awareness strategies and providing
fredback to physicians. This should could be followed
by maore specific recommendations, which should be
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Table & Top 10 presciibed duplicate groups in 2017 and 2018, including June-Decamber variations

June 2017 Dec20N7 Varation Percentage (%] lune2018 Dec3018 Varstion Percentage (%)

Duplicate group*

Renin-argiatersin sysiem inhibitars. 2458 2141 17
AntiHrflammatories 254 1820 2T
Long-acting benzodiarepines 203k 1411 121
Inkaled glucooorticoids 1551 18184 4
Alpha adeenergic antagonists 1273 1228 I8
Gasinic protecion 1425 1162 a1
Chber ant -depressanis | 188F Ee] by !
Unrary antispasmodic agents 1855 1547 ]
Thizzide diuretics 40 Hry 141
Paracetamal (aralgesic) G4t s 113

LE] L0 1935 164 5
12 L 198y 434 1d
=] S0 1254 d1d mn
4 1= 15 184 11
F LEET 1248 g 1
18 LE 1 By
= 128l LI 140 B
r 12 S 144
1% ran] 1245 AL Y]
£ = LT ] 4. B

For techiical matee, the Agell dala woee el recondod 31 i lireid of dital maguined For thi dugdication gaoup and 0 thisy hasse fed Bodn included in tha tabbe Tha
dara veite arakytad in Juni nd Doecembe, arwhich pant thisy met th leeed of quality and dead required fer aalyvic

*Fur gach duphicate group, all available acties prsciption data are shown, which coisdde with T ssaluation poists

repeated and regularly inspected These hypothesis, of
course, need to be verified.

In the period studied, 41,492 cases of potential safety
problems that could affect patient health were resolved,
of which 80% (33,148) were linked to the safery indica-
tor. In general terms, the percentage of MEPs detected
by Sell Audit ranged between 2.2 and 2.4% of the active
prescriptions in the ECW [>9 million) during the years
studied. It should be noted there that the detection of an
MRP depended on the defined clinical content, and in
the case of Self Audit, this content was updated annually.
As a resuli, data could not be compared between differ-
ent years.

Although the number of MEPs resolved was signifi-
cant, the percentage of MREPs resolved each year with
respect to the number detected by Sell Audit was low,
namely less than 10%. In addition, the numbers of some
MEPs increased over time, as in the case of therapeutic
duplications (= 60,000 cases pending resolution in 2018)
and contraindscations due to pathologies (= 46,000 cases
pending resclution in 2018). This result indicates that
significant numbers of MEPs must still be solved, and so
supports the need to design interventions that contribute
o improving the prescribing attitude. Maoreover, it will
be necessary to analyse the reasons for these increases
and/or low resalution levels, in sddition to assessing the
requirement to make the detections of some MREPs maore
specific, and 'or to more cleady detail the therapeutic rec-
ommendations that are offered.

As pointed out in a previous study [9], Sell Audit is
common among PC physiclans. However, during the
study period examined herein, resolution of the difer-
ent Sell Audit MEPs was found to be heterogeneous
and irregular. More specifically, some MEPs presented
high percentages of resolution, such as those related o
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the AEMPS alerts. This was perhaps due to the fyet that
there is greater response from professionals when a safety
alert is issved by a regulatory body [13]. Although the
use of AEMPS alerts resulted in a significant reduction
in the number of cases in 2018, it should also be pointed
out that part of this reduction was due to a change in the
clinical content, wherein the warnings for citalopram and
escitalopram became more specific (Le., alerts were only
issued if these drugs were prescribed together with other
medications that prolong the T interval), and so these
medications generated fewer detections.

Several Self Audit MEPs also showed increases in the
number of MREP in the period of study, and this could be
attributed to various factors, that need to be valadated.
For example, the mcrease i therapeutic duplications
over the vears could be explained by the fact that new
groups of drug duplications or new active ingredents
marketed in different groups had been included.

Another MRP that attracted attention due to its neg-
ligible decrease, or even a certain increase, was the con-
traindication group. The results related to this MREP can
be explained by considering that the content of this MEP
changed substantially during the study period. More spe-
cifically, in 2017, the contents were expanded o include
contraindications due to the altered values of some clini-
cal variables (e.g., potassium and glomerular filtration),
while in 2018, a global update of the contraindications
took place, thereby resulting in increased detections of
this MEP. However, the reasons behind their low resolu-
tion percentages require further investigation. It is pos-
sible that this could be attributed to a lack of specificity
of the warning and/or recommendation, since different
authors [14, 15] have supported the fact that giving a
clear and precise recommendation constitutes one of the
success criteria of the CDS5. It is also a possibility that
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the recommendations provided in some cases suggest
that a clinical follow-up should be carried out, and there-
fore do not result in the withdrawal of any medication.
Under such circumstances it would be assumed that the
MEP is not resolved, despite the fact that the recommen-
dation is actually being followed.

In contrast, the MREP related to the drugs not recom-
mended for use in gerdatric patients exhibited a particu-
Larly bow or no reduction during the years of study. In this
case, there was no change in the clinical content; how-
ever, the low resolution percentage was attributed to this
being an MEP of low clinical relevance, and the fact that
the literature [16—18] does not consider that the use of
these drugs are fully contraindicated in older patients,
but instead it is simply recommended that they not be
used. The same argument would serve to justify the low
resclution of the MEP related to avoidable medications
(e, chondroprotectors and citicoline). Thus, when doc-
tors are faced with different MEPs, they prioritise those
that are dinically more relevant, or that can be solved
more rapidly or with less effort [19]. Another explanation
to consider for the low resolution percentages associated
with these two MEPs is that they are not included in the
safety indicator.

It is also known that healthcare practice generates
multiple incidences of medication, which suggests that
the total resolution of MREPs through the Self Audit tool
was considerably higher than that indicated in the results
of the study. This could be attributed to the resolution
of some MREPs at the same time as new ones being cre-
ated; this behavior is not reflected in the current study.
It should also be noted that the patients with MREPs were
not followed over time, but instead, the existing MRPs
under active prescription were compared at bwo differ-
ent times within a year. In addition, it must be taken into
account that the wodd population is continually aging,
and this is accompanied by a greater incidence of pathol-
ogies, and an increase in the wse of medications [20-22].
Indeed, it has recently been reported that if recent health
trends continue, Spain is on s way to becoming the
leading country in terms of the highest life expectancy
in 2040 (Le, B5.8 years) [23]. As a result of such aging,
the greater incidence of multiple associated pathologies
results in an increased consumption of drugs, which
favours the appearance of increasingly complex thera-
peutic regimens. This in turn 5 associated with a higher
frequency of adverse effects, interactions, and hospital
admissions, in addition to a poorer guality of life and &
lack of reatment compliance [24].

In terms of the health impact, a reduction in the num-
ber of MEP: can be translated into the avoidance of
adverse drug effects in patients, which are known to have
a considerable impact on patient morbidity and mortality
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[3]: in addition to increasing the average cost of care [3],
increasing the number of visits to primary healthcare
centres, and increasing hospital admisssons [25].

Upon analysis of the MEPs linked to the safety indica-
tor, it was observed that the resolution of these MRPs
was significantly higher than that of the general Self
Audit data. This could be explained by considering that
the included MRPs are of greater clinical relevance, or
that it is an economically incentivised indicator. Another
key point is that the reduction in cases decreased yvear on
year, both in terms of the absolute number and the per-
centage. One explanation for this could be that the com-
position of the indicator varied each year, and therefore
the target population for intervention was different, and
could have been smaller Another hypothesis that was
considered was that the baseline starting point improved
over time, until it reached a point where further improve-
ments were difficult to achieve.

The annual plots obtained for the evolution of the
MEPs linked to the indicator cleary showed a decrease
in cases at the time of evaluation. The highest degree
of MRP resolution occurred at the end of December,
and this was accounted for by considering that histori-
cally, this indicator had always been evaluated in a sin-
gle evaluation point at the end of the year. Every January,
a relevant increase in cases was observed, although the
baseline point was not reached, and o0 it was assumed
that the professionals were indeed acquiring a certain
culture of safety, and that the MEPs generated during the
daily healtheare practice were being solved. The results of
ouwr study therefore appear to be in line with a previous
study, wherein the authors suggest that incentive-based
systems could influence physicians, and ultimately lead to
an improvement in healtheare provision [26, 27]. How-
ever, in a Cochrane review by Scott et al [28] regarding
this point, it was concluded that there was insufficient
evidence to indicate whether financial incentives had a
positive impact on the quality of care in PC systems.

i the other hand, it is known that intervention sirat-
egies based on improving the prescription of drugs
through audits and feedback to physicians have improved
the guality of care, wherein such feedback includes infor-
mation corresponding to their own patients, in addition
Lo specific improvement recommendations; these strate-
gies are repeated and supervised by other colleagues [11,
12, 29, 30]. In this context, the IC5 can highlight that
this individualised feedback s standard practice for its
pharmacists and PC pharmacologists [31, 32]. However,
the collected data show that there is significant room for
improvernent, as the number of MEPs that are pending
resolution is considerable. It s therefore evident that it
will be necessary to design specific intervention strate-
gies to attain a change in the prescribing attitude. Such
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strategies could include the close monitoring of data at an
individual level, training support, and continwous review
of the clinical contents to ensure that they are specific
and that they are accompanied by concrete therapeutic
recommendations [33].

Furthermore, it does nol go unnoticed that it is nec-
essary o evolve and improve the Sell Audit tool at a
technological level to make it more user-friendly and
intwitive, and to impart a greater degree of integration
with the patient’s medical records. Moreover, this tool
should be provided with artificial intelligence elements
that passess more agile algorithms for information inter-
pretation, and to facilitate decision making,

Finally, it should be noted that ene of the main limi-
tations of this study is that there is no follow-up over
time for patients with certain MREPs, thereby prevent-
ing us from knowing how many MREPs persist over time,
how many are new MREPs, and how many MEPs return
or reappear after a while. Indeed, such follow-ups would
be beneficial to allow the consequences on the patient’s
health to be evaluated. Likewise, continuous changes in
the clinical contents also made it difficult w analyse the
temporal evolution of each type of MRP.

Conclusions

The Self Awdit clinical decision support system developed
by the Institut Catabh de la Salut helps to systematically
identify and resolve safety medication-related problems
(MEPs] in a systematic manner, wherein superior results
were obtained for the MREPs linked to a safety indicator
that is included in the incentives of primary care phy-
sicians. However, it is noted that significant room for
improvement exists in the prescribing attitbude, and as
a result, additional medical awareness strategies will
be necessary, as well as improvements to the tool itsell
Such improvements should be based at a technical bevel
and should be simed at increasing specificity in MRP
detection and subsequent recommendations. Finally, we
believe that in the comtext of clinkal safety, the imple-
mentation HER tools similar to Self Audit could be a use-
ful and beneficial healthcare strategy that could benefit
patients from other healthcare systems worldwide.
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