- g

E-ISSN 2340-9894 - EDITA: FACULTAD DE FARMACIA DE LA UNIVERSIDAD DE GRANADA

Ars Pharmacecutica

Vol. 64(2) - Abril-Junio 2023




Universidad

Ars Pharmaceutica

de Granada

Revista fundada en 1960 | Periodicidad trimestral | Un volimen anual compuesto de cuatro numéros

E-ISSN 2340-9894

Ars Pharmaceutica es una revista cientifica de caracter multidisciplinar, en el dmbito de las Ciencias Farmacéuticas en su
sentido mas amplio, con especial énfasis en la Tecnologia y Quimica Farmacéutica, Farmacologia, y Atencién Farmacéu-
tica. Ha sido pionera en Espafia en estas disciplinas, editada por la Facultad de Farmacia de la Universidad de Granada
desde 1960 de manera ininterrumpida. Durante este tiempo se ha ido adaptando a la evolucién de la mayoria de las revis-
tas cientificas, en la que se ha pasado de su publicacién en papel a convertirla en una revista electrénica de libre acceso.
Esto ha supuesto una mayor accesibilidad de investigadores de todos los paises a la publicacién, lo que se ha podido
comprobar por el niimero de visitas recibidas en la web y un interés por publicar sus trabajos en ella. El hecho de aceptar
trabajos en espafiol o inglés indistintamente, también ha contribuido a aumentar el nimero de originales recibidos en
la Gltima década.

Actualmente se encuentra indexada en las siguientes bases de datos/directorios/repertorios: EMERGING SOURCE CITA-
TION INDEX (ESCI), EBSCO, EMBASE, DIALNET, DOAJ, GOOGLE ACADEMICO, LATINDEX, REDIB, SCIELO, IBECS, MIAR y es
nuestra intencién aumentar su presencia en otras bases. Se han establecido las distintas categorias de trabajos que se
pueden publicar. Para agilizar el envio de originales a través de la web se ha desarrollado un sistema electronico de envio.
Se han habilitado recursos humanos y econémicos, que nos permiten ofrecer la revista en formato electrénico y de forma
gratuita a todos los cientificos y profesionales interesados.

La revista se alinea con la Open Access Journal y los articulos que se publican lo hacen segun los términos de la licencia
Creative Commons 4.0 Internacional (CC BY-NC-SA 4.0) desde 2018. Ars Pharmaceutica no cobra tasas por el envio de
trabajos, ni por la publicacién de sus articulos.

Esta revista es el drgano de expresion de la “Catedra Maria José Faus Dader de Atencion Farmacéutica”, desde 2012.

En el afio 2021 se le ha renovado el sello de calidad editorial otorgado por la FECYT, por un periodo de tres afios y ha
entrado en el nuevo indice de impacto JCI (Journal Citation Indicator), lo que ha supuesto estar dentro de las 357 revista
del mundo en el campo de la Farmacologia y la Farmacia, recogidas en los JCR de la Web of Science. Por ello desde aqui
invitamos a todos los autores a enviar sus aportaciones a las distintas secciones de la revista.

Contacto de la Redaccion
Editorial Office Contact Info

Ars Pharmaceutica.
Facultad de Farmacia.
Universidad de Granada.
Campus de Cartuja s/n.
18071 -Granada. Espafa
email: ars@ugr.es

Edita
Scientific Editor

Facultad de Farmacia de la Universidad de Granada

Publica

Publisher

Facultad de Farmacia de la Universidad de Granada

Campus de Cartuja, s.n.

18071 - GranadaEspafa | Spain Toda la informacion sobre la revista en
More info about the journal available on

Editada bajo licencia CC 4.0 BY-NC-SA. . .
https://creativecommons.org/licenses/by-nc-sa/4.0/ http://revistaseug.ugr.es/index.php/ars



Equipo Editorial

Directores Honorificos:

Dr. Jests Cabo Torres. Facultad de Farmacia. Universidad de Granada. Granada, Espafia
Dra. Maria José Faus Déader , Facultad de Farmacia. Universidad de Granada. Granada, Espafia
Dr. Fernando Martinez-Martinez, Facultad de Farmacia. Universidad de Granada. Granada, Espafia

Director

Dr. Manuel Sanchez Polo, Facultad de Farmacia. Universidad de Granada. Granada, Espafia

Editora

Dra. Maria Dolores Ruiz-Ldpez, Facultad de Farmacia. Universidad de Granada. Granada, Espafia

Coordinadores de area

Atenci6n Farmacéutica

Dr. José Pedro Garcfa Corpas, Catedra Atencion Farmacéutica, Univ. de Granada, Espaiia

Estudios clinicos

Dra. Carmina Wanden-Berghe, Hospital General de Alicante, Espafia

Farmacia Clinica

Dr. Miguel Angel Calleja, Farmacia Hospitalaria. Hospital Virgen de las Nieves. Granada, Espaiia
Fisiologia y Fisiopatologia experimental

Dra. Inmaculada Lopez Aliaga. Facultad de Farmacia. Universidad de Granada. Granada Espaiia
Legislacion y Gestion farmacéutica

Dra. Marfa Dolores Cabezas Ldpez. Farmacia Asistencial, social y Legal. Universidad de Granada. Espafia
Microbiologia Clinica

Dra. Belén Judrez Jiménez, Facultad de Farmacia. Universidad de Granada. Granada, Espafia

Quimica Farmacéutica

Dr. Joaquin Marfa Campos Rosa, Quimica Farmacéutica y Orgénica Univ. Granada, Espafia
Radiofarmacia

Dr Antonio Matilla, Quimica Inorganica, Radiofarmacia. Univ. de Granada, Granada, Espana

Salud

Dra. Reyes Artacho. Nutricion y Bromatologia. Universidad de Granada. Granada. Espafia

Tecnologia Farmacéutica

Dra. Beatriz Clares Naveros, Tecnologia Farmacéutica. Univ. de Granada, Espaia

Consejo Asesor

Dr. Pedro Amariles. Farmacia Clinica. Universidad de Antioquia, Colombia

Dr. Shalom Isaac Benrimoj. Pharmacy Practice. Universidad Tecnologia Sydney, Australia

Dr. Fernando Fernandez-Llimés. Farmacia Social. Universidad de Lisboa, Portugal

Dr. Tomas de Haro. Andlisis Clinico. Hospital Clinico San Cecilio. Granada, Espafia

Dra. Marcela Raquel Longhi. Ciencias Farmacéuticas. Universidad Nacional de Cérdoba. Argentina

Dr. Eduardo Luis Marifo. Unidad Farmacia Clinica. Universidad de Barcelona, Espaiia

Dra. Ana Isabel del Moral Garcia. Microbiologia. Universidad de Granada. Espaia

Dra. Lucrecia Moreno. Farmacologia. Universidad CEU Cardenal Herrera. Valencia, Espafia

Dr. José Cristian Plaza-Plaza. Facultad de Quimica y de Farmacia. Pontificia Universidad Catdlica de Chile, Chile.
Dr. José Luis Quiles. Fisiologia. Universidad de Granada. Granada, Espafia

Dr. Carlos Tomés Quirino Barreda. Universidad Auténoma Metropolitana-Xochimilco. México

Dr. Antonio Rabasco. Farmacia y Tecnologia Farmacéutica. Universidad de Sevilla, Espafia

Dra. Maria del Carmen Ramirez Tortosa. Bioquimica y Biologia Molecular. Universidad de Granada, Espafia
Dr. Alan Joel Ruiz Padilla. Farmacia Asistencial. Universidad de Guanajuato. México

Dr. Daniel Sabater. Pharmacy Practice. Universidad Tecnologia Sydney, Australia

Dr. Javier Sanz Valero. Instituto de Salud Carlos Ill. Madrid. Espafia

Dra. Ana Isabel Torres Sudrez. Farmacia y Tecnologia Farmacéutica. Universidad Complutense, Madrid. Espafia



E-ISSN 2340-9894

Vol. 64(2) - Abril-Junio 2023 - pag. 70-186

Sumario
Contents

Articulos Originales / Original Articles

75-88

89-99

100-122

123-138

BETSYVALLEVELASCO, MARIAJOSEZARZUELO, MARIAISABELVALVERDE MERINO,
FERNANDO MARTINEZ MARTINEZ

Uso de Anticonceptivos Orales y Percepcién del Papel del Farmacéutico Comunita-
rio entre Adolescentes: un estudio observacional

Oral Contraceptive Use and Perception of the Role of the Community Pharmacist
among Adolescents: an observational study

ROSARIOMEGRET-DESPAIGNE, MARAELYSMORALES-GONZALEZ,ENIEYISTUR-NA-
RANJO, NIURKA MAR{A DUPOTEY-VARELA, EVELYN IVETTE ROJAS-VAZQUEZ, MA-
RELBIS QUINTERO-MUNOZ

Problemas relacionados con los medicamentos en pacientes de Santiago de Cuba
hospitalizados
Drug related problems in inpatients of Santiago de Cuba

SANGGEETA KESAVAN, ABDAH MD AKIM, GUL-E-SABA CHAUDRY, YAZAN KRANNEH
The Efficacy of Metformin and Exenatide in Polycystic Ovary Syndrome (PCOS)
Patients
La eficacia de metformina y exenatida en pacientes con sindrome de ovario poliquisti-
co (SOP)

VAISHALI PATEL, ANITA PATEL, ASHISH SHAH

Enhancing the dissolution rate of poorly soluble drug Febuxostat using spray dried
amorphous solid dispersion technique

Mejora de la tasa de disolucion del farmaco poco soluble Febuxostat utilizando la
técnica de dispersion de solido amorfo secado por aspersion



139-147

148-160

ANDREE SALVATIERRA

Antagonistic effect of mepyramine and tubocurarine on the histamine-mediated
contraction of intestinal smooth muscle cells

Efecto antagdnico de mepiramina y tubocurarina sobre la contraccién del muscu-
lo liso intestinal mediado por histamina

LIANELYS NAZARIO-LADRON DE GUEVARA, MIRNA FERNANDEZ-CERVERA
Fragancias unisex para perfume y crema humectante
Unisex fragrances to perfum and moisturizing cream

Articulos especiales / Special Articles

161-172

FERNANDOFERNANDEZ-LLIMOS,SHANEDESSELLE, DEREKSTEWART,VICTORIA
GARCIA-CARDENAS, ZAHEER-UD-DIN BABAR, CHRISTINE BOND, ANA DAGO,
RAMUNE JACOBSEN, LOTTE STIG N@RGAARD, CARLO POLIDORI, MANUEL
SANCHEZ-PoLO, BERNARDO SANTOS-RAMOS, NATALIA SHCHERBAKOVA,
FERNANDA S. TONIN

Improving the Quality of Publications in and Advancing the Entire Paradigms of
Clinical and Social Pharmacy Practice Research: The Granada Statements
Mejorando la calidad de las publicaciones y avanzando en todos los paradigmas
de la investigacion de la farmacia Asistencial, clinica y social: las declaraciones
de Granada

Articulos revision / Review Articles

173-186

ELISABETESQUIVEL-PRADOS,ELISAPAREJA-MARTINEZ,JOSEP. GARCiA-COR-
PAS

Cuestionarios de adherencia al tratamiento antidiabético oral en pacientes con
Diabetes Mellitus 2: revision sistematica.

Adherence questionnaires to oral antidiabetic treatment in patients with Diabetes
Mellitus 2: systematic review.



Ars Pharm

https://revistaseug.ugr.es/index.php/ars
E-ISSN: 2340-9894  ISSN: 0004-2927

doi: 10.30827/ars.v64i2.27287
Articulos originales

Uso de Anticonceptivos Orales 'y Percepcmn
del Papel del Farmacéutico Comunitario
entre Adolescentes: un estudio
observacional

Oral Contraceptive Use and Perception of the Role
of the Community Pharmacist among Adolescents:
an observational study

Betsy Valle Velasco!

Maria José Zarzuelo*

Maria Isabel Valverde Merino?
Fernando Martinez Martinez!

'Universidad de Granada, Facultad de Farmacia, Departamento de Farmacia y Tecnologia Farmacéutica,
Seccién de Farmacia Asistencial, Social y Legal, Granada, Espafia.

Correspondencia

Maria José Zarzuelo
mjzarzuelo@ugr.es

Recibido: 30.01.2023
Aceptado: 16.02.2023
Publicado: 20.03.2023

Financiacion

No existe financiacion.

Conflicto de intereses

Los autores declaran que no existe conflito de intereses.

Ars Pharm. 2023;64(2):75-88 75


http://doi.org/10.30827/ars.v64i2.27287
https://orcid.org/0000-0001-8875-1551
https://orcid.org/0000-0001-8875-1551
https://orcid.org/0000-0001-8875-1551

Valle B, Zarzuelo MJ, Valverde MI, et al.

Resumen

Introduccién: Los embarazos no deseados en adolescentes tienen graves consecuencias tanto para las propias
adolescentes y sus bebés como para el uso de los recursos del sistema sanitario. Una de las razones es el escaso
uso de pildoras anticonceptivas orales (ACO) entre esta poblacion, debido principalmente a la falta de informacién
o0 a la no adherencia a los medicamentos. El objetivo de este estudio fue describir la informacién que reciben las
adolescentes sobre los ACO y su uso, asi como su percepcidn del papel del farmacéutico comunitario en este campo.

Método: Se realiz6 un estudio observacional transversal mediante encuesta, aplicada a mujeres entre 12-19 afios
residentes en Espafia, independientemente de si habian utilizado o no ACO, durante abril de 2021. Para la difusién
de esta encuesta se utilizaron diferentes redes sociales. Asimismo, se contacté con diferentes asociaciones espafio-
las dedicadas a la orientaci6n de la planificacién familiar y la salud sexual en adolescentes.

Resultados: E| 81,7% (n=76) de los encuestados no habia tomado ACO, aunque el 35,5% (n=33) si habia mantenido
relaciones sexuales. El 6% (n=1) que tomaba o habia tomado ACO informé que eran adherentes. El 88% (n=82)
pensaba que el farmacéutico tiene conocimientos sobre medicamentos; sin embargo, sélo el 19,4% (n=18) les con-
sultaria para resolver dudas sobre ACO.

Conclusiones: Para resolver los problemas de falta de informacién sobre ACO y de adherencia en mujeres adoles-

centes, el farmacéutico comunitario es un profesional accesible que puede contribuir a ello adoptando una actitud
activa y utilizando diferentes formas de material educativo.

Palabras clave: Adherencia terapéutica; Adolescente; Pildoras anticonceptivas orales; Servicios de farmacia comu-
nitaria; Salud sexual; Percepcion; Promocion de la salud; Salud comunitaria.

Abstract

Introduction: Unintended pregnancies in adolescents have serious consequences both for the adolescents them-
selves and their babies and for the use of health system resources. One of the reasons is the low use of oral contra-
ceptive pills (OCPs) among this population, mainly due to lack of information or non-adherence to the medication.
The aim of this study was to describe the information adolescents receive about OCPs and their use, as well as their
perception of the role of the community pharmacist in this field.

Method: A cross-sectional observational study was carried out by means of a survey applied to women aged 12-19
years living in Spain, regardless of whether or not they had used OCPs, during April 2021. Different social networks
were used to disseminate the survey. Different Spanish associations dedicated to family planning and adolescent
sexual health counselling were also contacted.

Results: 81.7% (n=76) of respondents had not taken OCPs, although 35.5% (n=33) had had sex. The 6% (n=1) who
were taking or had taken OCPs reported adherence. 88% (n=82) thought that the pharmacist is knowledgeable
about medicines; however, only 19.4% (n=18) would consult them for OCP questions.

Conclusions: To solve the problems of lack of information about OCPs and adherence in adolescent women, the
community pharmacist is an accessible professional who can contribute to this by taking an active role and using
different forms of educational materials.

Keywords: Medication adherence; Adolescent; Oral contraceptive pills; Community pharmacy services; Sexual
health; Perception; Health promotion; Community health.

Puntos clave

Los embarazos no deseados en adolescentes tienen graves consecuencias tanto para las adolescentes
como para el uso de los recursos del sistema sanitario.

Este estudio pretende explorar el perfil actual de las adolescentes de 12 a 19 afios residentes en Espa-
fia en relacion con los ACO y sus fuentes de informacion sobre métodos anticonceptivos, asi como su
percepcion del papel del farmacéutico.

Se propone identificar estrategias y actividades que los farmacéuticos comunitarios podrian desarro-
llar con esta poblacién.

El papel del farmacéutico es Util para mejorar la informacién y la adherencia a las pildoras anticoncep-
tivas orales entre las mujeres adolescentes.
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Introduccion

Los embarazos no deseados en adolescentes aumentan el nimero de abortos, los nacimientos pre-
maturos, el bajo peso al nacer o las tasas de mortalidad neonatal e infantil®. Asimismo, la maternidad
y/o paternidad en adolescentes produce una disminucién del rendimiento académico de los padres,
un aumento del abandono escolar, una mala salud fisica y mental, pobreza y problemas sociales que
crean aislamiento para las madres jovenes y sus hijos'”. Todo ello incrementa a su vez el gasto sanita-
rio.

El Parlamento Europeo publicé en 2013 la ultima versién del “Informe sobre la salud sexual y repro-
ductivay los derechos conexos”? para la aplicacion de politicas encaminadas a respetar y proteger los
derechos de salud sexual y reproductiva, garantizar la educacién sexual de todos los alumnos en las
escuelas desde la escuela primaria, proporcionar informacion clara sobre los anticonceptivos y reducir
al minimo los obstaculos que impiden el acceso a todos los métodos anticonceptivos que sean seguros
y eficaces para los nifios®.

En Espafia, pais miembro de la Unidn Europea (UE), se crea dentro del marco legislativo, la Ley Organi-
ca 2/2010 de 3 de marzo®, que estipula en términos generales las politicas publicas que se llevaran a
cabo desde los dmbitos sanitario y educativo, promulga la creacion de una estrategia de salud sexual y
reproductiva para el cumplimiento de los objetivos de este acto legislativo y todo lo relacionado con la
atencion a la interrupcion voluntaria del embarazo. Esta ley propone que se debe garantizar el acceso
universal a los servicios y programas de salud sexual y reproductiva, métodos seguros y eficaces para
regular la fecundidad, informacion sanitaria sobre anticoncepcion y sexo seguro para prevenir tanto
enfermedades como infecciones, entre otras de transmisidon sexual, como embarazos no deseados, a
la hora de desarrollar politicas sanitarias, educativas y sociales®.

Sin embargo, la Federacion de Planificacion Familiar Estatal en Espafia (FPFE) en 2016, sefiala que
existen muchas deficiencias en la aplicacion de las diferentes normativas y politicas que garantizan los
derechos sexuales y reproductivos. Esto puede deberse al recorte presupuestario del Estado espaiiol
sobre el sistema sanitario, que impide un acceso igualitario a todos los servicios entre la poblacidn.
Esta inequidad se refleja en la variacion en la oferta de servicios que existe en cada una de las comuni-
dades auténomas, incluyendo el acceso a los métodos anticonceptivos y con especial repercusién en
los anticonceptivos hormonales de corta y larga duracion y en los preservativos, lo que ha afectado a
la continuidad de algunas de las terapias anticonceptivas y, por tanto, da lugar a su uso inadecuado®.

Los farmacéuticos comunitarios en Espafia son los profesionales sanitarios mas accesibles®, que po-
seen las caracteristicas de un profesional sanitario que atiende a los pacientes ofreciendo servicios
orientados al paciente® que inciden directamente en el uso adecuado de los medicamentos, entre
ellos los ACO, haciendo uso de sus habilidades cognitivas y de comunicacion.

Para la poblacién adolescente, es de especial importancia (por todos los factores antes mencionados)
que el uso de ACO sea efectivo y seguro por todo el impacto que podria traer social y econdmicamente
un fracaso en este tipo de tratamiento'™. En el proceso de comunicacién dentro de la dispensacion de
esta medicacion a esta poblacion especifica, el farmacéutico debe tener en cuenta diferentes aspectos
que implican el trato con el adolescente (y en su caso con su pareja o padres), entre ellos la carga de
creencias que generan con sus iguales y en ocasiones con personas mayores, la dificultad de acceso
que tienen hacia el personal médico y los temores que el inicio del tratamiento a una edad en la que
generalmente existe un buen estado de salud les puede proporcionary por tanto no requieren asisten-
cia farmacoldgica. Sin embargo, se ha visto que son pacientes mas abiertos a recibir informacién®, lo
que supondria una ventaja a la hora de dispensar y realizar educacién sanitaria.

Sin embargo, se requiere conocer aspectos generales de esta poblacion, la forma en que los utilizan,
la informacién que poseen y la forma mas adecuada de suplir las carencias informativas del paciente.

Tanto en la dispensacién como en la educacion sanitaria, es fundamental que la comunicacién entre
el farmacéutico y el paciente sea bidireccional y abierta, para que el farmacéutico pueda detectar las
necesidades de informacién de los pacientes y pueda proporcionar una informacién individualizada,
completa y no redundante®. A su vez, el farmacéutico debe exigir feedback de la informacién entre-
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gada por el paciente como método de verificacion y estard disponible para la resolucién de dudas.
Es necesario desarrollar estrategias que modifiquen el comportamiento de esta poblacion sobre el
tratamiento anticonceptivo. De esta forma, el objetivo de este estudio fue describir la informacién que
reciben las mujeres adolescentes sobre los ACO y su uso, asi como su percepcion del papel del farma-
céutico comunitario en este campo.

Métodos

Disefio del estudio

Se realizé un estudio observacional transversal mediante una encuesta ad hoc durante el mes de abril
de 2021.

Para obtener la informacién relacionada con el estudio, se disefi un cuestionario online creado me-
diante la aplicacion Google Drive (Forms). El cuestionario fue disefiado por tres expertos en la materia
basédndose en cuestionarios utilizados en estudios previos®.

Participantes y Procedimientos
El célculo del tamafio de la muestra se ha basado en la siguiente férmula:
n=N*Z2*p (1-p)/(N-1)+e2+Z2*(1-p)

en la que n es el tamafio de la muestra, N la poblacién total, Z el valor del nivel de confianza (1-alfa) del
95%, p la proporcion esperada en la poblacién y e la precision absoluta. El margen de error aceptado
es del 10% y la variabilidad conocida es del 50%. Se ha tenido en cuenta la poblacién de adolescentes
entre 12-19 afios en Espafia (1.100.000). Se estimé un 5% de pérdidas. El tamafio estimado de la mues-
tra es de 97 adolescentes en total.

La muestra final fue de 93 adolescentes de sexo femenino. Los criterios de inclusion fueron: tener una
edad comprendida entre 12 y 19 afios y residir en Espafia. Los criterios de exclusion fueron: no tener
habilidades en redes sociales. Las mujeres fueron reclutadas voluntariamente a través de diferentes
redes sociales como Facebook, Instagram y Twitter que se utilizaron para difundir esta encuesta. Asi-
mismo, se contactd con diferentes asociaciones espafiolas dedicadas a la orientacion de la planifica-
cion familiary la salud sexual en adolescentes como la FPFE. A estas mujeres se les informé previamen-
te del estudio a través de una hoja de informacion.

Variables

La encuesta se dividié en 4 grupos relacionados con: datos demograficos, informacion sobre métodos
anticonceptivos, uso de ACO y papel de los profesionales sanitarios y farmacéuticos. Los adolescentes
recibieron el cuestionario en espafiol (Figura 1).
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11. 4Cudl serfa la forma en la que mas te gustaria recibir informacién sobre ACO y quién serfa la medio/persona mds adecuada
para ti? (selecciona una UNICA opcién en cada apartado)

Farma © Escrita en fisico o Asesaria en grupa Medio/persona o Colegio/ Instituta o Redes saciales
(folletos, O hsesoria en pareja o Padres/ tutor Olinternet
triptico.etc) O Asesaria ndnidual & Otros familares SMedios de comunicacdn
o Escrita Online o Contenido audiovisual adultes o Médic @
{email, paginawe, {videos) & Otros lamibares de @ Farmacéutic®
ete) aOtro: miedad S Enfermer@
o Llamadas © Armigos de mi edad oOtro
tekefdnicas O Amigos adultos

UTILIZACION DE ANTICONCEPTIVOS ORAL (ACO)

12. {Estds tomando algin tipo de anticonceptivo oral (ACO)7? (Seleccdona A, Bo ©)
o A lo tomo actualmente.
o B: Si, lo tomé anteriormente pero ya no => Si respondiste B, épor qué los abandonaste?

: No, nunca lo he tomado.
Simarcaste Ao B:pasaala pregunta 11a) y11b)
Si marcaste Cpasaa pregunta 11¢)
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Si respondiste Ao B: 12ay 12b Si respondiste C: 12¢
a. ¢Para qué usabas el ACO? a. Podrias por favor selecdonar el (los) motivo () por el
OAnticonceptivo  OFroblemasmentruales  Otro: cual no usas del medicamento
SACnE @ Ovario pobquistico @ No planeo tener una relacion o No tengo dnero para
b. & Cudnto tie mpo usaste o llevas usando el mﬁmmm? hasta dentro de un par de afios pagar los medicamentos
o Mis de 24 meses ©6-12 messs OMencsde 1 mes @& No posen informacin sobre OSiento vergienza para
012-24 meses o 16 meses anticonceptivos omles preguntar por estos temas
ONo meapetece 3 cualquier persona
c. ¢ Quién compra/compraba el anticonceptivo oral que ©Es malvisto o existen prejukios O Mi religén me lo prohbe
usas/usabas? por mis padres/tutor mis o Na puedo pedir citas
o Padres/Tutor a'fo misma Otro familiares o mis amistades. médicas sin permiso de
& Otro famiiar A Mi pareja aTengo relaciones sexuales no padres/tutor
d. M X planeadas con mipareja O Mis amistades o famifiares
er AR C0N) 8 & Estoy usando olro método me han sugerido queno es
4Tomas o tomabuas el ACO tollus.lrn dias? 5 | NO anticonceptivo que ne son ACO bueno
¢Tomas o tomabas el ACO a la mismahora? sl | NO (ej. Inyecciones, DIU, sl oNo me gustan los chicos y
40Mvidas u olvidaste tomar el ACO algdn dia? 8l | NO condén) por lo tanto no necesto un
d5abes qué medidas adicionales debes tomar en caso deobvidar | SI | NO ©Mi pareja no me ko permite método de planificacidn
una toma? o Notengo asistencia médica Otro;
d5abes que el uso de otros medicamentos puede disminuir el | 81| NO
efecto delACO?
4Te quedaste embarazada durante al uso del ACO? 5l | NO b. Marca con una X
4Te quedaste embarazada antes de usar of ACO? 5 | NO ¢Has quedado embarazada en algin momenta?
¢Has tenido algtin aborto? s [ no ¢Has tenido algin aborto? | NO |
e. ¢ Por gué olvidas u ohvidabas tomar el anticonceptivo? (puedes
seleccionar varias)
o No me tuvieron en cuenta para © No tengo un horario fijo
seleccionar ol método o No me apetece
o Nao entiendo como usarlo Otre:
o Tengo dificultad en recordar latoma _
a Me daigual 6 quedo en embraro
f. dSabes cudnto es el tiempo mdximo de olvido en el cudl el ACO
plerde su efecto como anticonceptivo?
©Mis de12 horas OMenos de 12 horas © Nolosé

PAPEL DE LOS PROFESIONALES SANITARIOS Y EL FARMACEUTICO
13, {Consultas con algdn profesional sanitario para adarar dudas sobre el usodel ACO? 0 noOd

¢Con quién? 0 Médic@ O Enfermer@ O Farmacéutic@ Otro,
14. ;Crees que el farmacéutic® estd capacitado para darte informacién sobre cémo usar los medicamentos, S| NO
incluyendn los ACO?
15. {Tepustaria que el farmacéutic@ te ensefiara como tomar el ACO? (independientemente de si nuncalo has SI | NO
usada)
16. i Tegustaria que el farmacéutic@ te informara de los beneficios y riesgos de tomar el ACO? S| NO
17.iTe pustaria que el farmacéutic@ te hiciera un seguimiento de la toma de tus ACO y en caso de tomar otros | 51 | NO
medicamentos? (seguimiento: obtener informacién de tu salud relevante para detectar posibles problemas)
18. iAlgunavez, has participado en algin programa propio de una farmacia sobre informacion de ACO? S| No

19. ¢ Sentirfas confianza de contarle informacién personal al farmacéutico, para que este pueda ayudarte a tener un mejor uso del
ACO?
Sl (sin importar) D Sl, pero solo si es mujch 51, pero sdlo sies hnmme NO (sin importar) D

20. ¢Qué informacién te gustaria recibir por parte del farmacéutic@, con respecto a los ACO? (puedes seleccionar varias opdiones)

Olnstruccionesde  © Riesgo de CSintomasdealerta oComousar ACOcuande  CCuandofalaed ACO  Otroc
correcto uso usar ACO para consultar al estoy tomando otros o Mitosy verdades del
oComofuncionad O Beneficio de médico medicamentos usode ACO —
ACO usar ACO o Camao evitar olvidos
21. ¢ Cémo conodiste sobre esta encuesta?
© Redes sociales ©Medios de O Amistades O Familiares Qtro:
o Colegio comunicacian @ Organizacian Juvenil de ©Padres/Tutor
Orientacion sexual —

Figura 1. Cuestionario
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Consideraciones éticas

Previo a las preguntas, se realizé unaintroduccion a la encuesta, para explicar claray abiertamente qué
tipo de informacion se solicitaba completar y se sefialé que la participacion era totalmente voluntaria
y confidencial, debido a que en la encuesta no se tomaron datos personales que puedan identificar a
la persona que la completé.

Analisis estadistico

Los valores se expresan como media + desviacion estandar (DE), mediana o frecuencias. Las compara-
ciones estadisticas se realizaron mediante la prueba t independiente para observaciones no aparea-
das. Los valores de p<0,05 se consideraron significativos. La consistencia interna de la encuesta se eva-
lué mediante el coeficiente alfa de Cronbach. Un valor de alfa de Cronbach de 0,50-0,69 se considerd
aceptable, mientras que valores de 0,70-0,90 indican una fuerte consistencia interna*?. Los analisis se
realizaron con el programa SPSS para Windows, version 25.0.

Resultados

La encuesta fue cumplimentada por 93 mujeres de entre 12y 19 afios. El cuestionario tenia una fuerte
consistencia interna (alfa de Cronbach=0,80).

La edad media de las mujeres era de 16,8+1,4 afos. El 96,8% (n=90) eran espafolasy el resto extranje-
ras (3,2%, n=3). El 87,1% (n=81) eran alumnas de colegios publicos, el 7,5% (n=7) de concertados y el
4,3% (n=4) de privados (Tabla 2).

Mas de la mitad (64,5%) de los encuestados no eran sexualmente activos en la actualidad, y el 31,2%
tenian parejay actividad sexual (Tabla 2).

Tabla 2. Datos sociodemograficos y actividad sexual

Datos Sociodemograficos
N 93

Edad (media+DE) 16,8+1,4
Espafiolas % (n) 96,8% (90)
Colegios publicos % (n) 87,1 % (81)
Actividad sexual % (n) 35,5% (33)
Con parejay actividad sexual 31,2% (29)

Sin parejay actividad sexual 4,3% (4)

Con parejay sin actividad sexual 9,7% (9)
Sin pareja y sin actividad sexual 54,8% (51)

(DE: Desviacién estandar)

En términos generales, el 79,6% (n=74) declard haber recibido informacidn sobre métodos anticoncep-
tivos en general. Respecto a la informacidn recibida por las encuestadas sobre ACO, el 66,7% (n=62)
afirma haberla recibido. La principal fuente de informacién en ambos casos fue la escuela o instituto
(79% para métodos anticonceptivos y 64% para ACO), seguida de internet (27% y 44%, respectivamen-
te) y amigos de la misma edad que el encuestado (36% y 44%, respectivamente) (Tabla 3).
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Tabla 3. informacién sobre fuentes de informacién, métodos anticonceptivos y uso de anticonceptivo orales.

Fuente de informacién Método contracep- ACO Toma de deci- Resolucion de
tivo siones dudas sobre el
uso de los ACO
Colegio/Instituto 79% 64% 1% 12%
Internet 27% 44% 9% 4%
Enfermero 2% 9% 1% 4%
Médico 20% 17% 36% 52%
Farmacéutico 3% 6% 19% 9%
Pareja 5% 6% 1% 0%
Otro familiar/amigo (de 36% 44% 14% 15%
edad similar a la del adoles-
cente)
No contesta 1% 1% 9% 1%

Segln las encuestadas, el médico era la primera persona a la que acudian para tomar la decisién de

qué anticonceptivo utilizar (36%) y pensaban que era la persona mas adecuada para proporcionarles
informacidn sobre el ACO (52%) (Tabla 3).

El porcentaje de uso de ACO entre las adolescentes que respondieron al cuestionario, 81,7% de ellas
dijeron que nunca habian tomado ACO (Figura 2).

= Nunca han tomado Han tomado, peroya no = Estdn tomando actualmente

Figura 2. Uso actual o previo de ACO entre los encuestados (%)

Las razones para no usar ACO fueron: usar otro método anticonceptivo (69%), no poder solicitar con-

sulta médica sin permiso de los padres (12%), sentir verglienza al hablar de esos temas (6%), no tener
informacidn sobre ACO (6%), entre otras (Tabla 4).

Tabla 4. Razones de no usar ACO

Razones de no usar ACO Sin relacién sexual Con relacién sexual
Mi religion me lo prohibe 0% 0%
Mi pareja no me lo permite 0% 0%
No me importa quedarme emba- 0% 0%
razada
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Razones de no usar ACO Sin relacién sexual Con relacién sexual
Los amigos o la familia aconsejan 2% 6%
que no es bueno
Siente verglienza por preguntar 10% 6%
sobre estos temas
No tener seguro médico 6% 6%
No tener informacién sobre ACO 2% 6%
No poder acudir al médico sin 0% 12%
permiso
No querer tomar ese tipo de medi- 8% 12%
camento
No lo necesita 62% 0%
Uso de otro método anticonceptivo 0% 69%

Cerca de 18% que relataron tomar ACO anterior o actualmente, apenas 6% (n=1) eran adherentes. La
mayoria refirié falta de adherencia, relacionada con olvido, toma incorrecta y no uso de proteccion
adicional en caso de falla. El principal motivo de olvido fue la dificultad para recordar la toma de la
medicacion (53%), no tener un horario fijo (13%) y no entender como utilizar el ACO (7%) (Figura 3).

87

92 92
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o 46

40 32
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Toma ACO todos Toma a la misma Olvida toma ACO Sabe medidas Sabe que el uso
los dias hora adicionales en de otros
caso de olvido medicamentos
afectan ACO
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Figura 3. Preguntas sobre la adherencia a la medicacion ACO (Si, No, NC)

El 88% (n=82) de los encuestados piensa que el farmacéutico tiene conocimientos sobre medicamen-
tosy les gustaria que les ensefiara a tomar el ACO (85%) (Tabla 5); sin embargo, sélo el 19,4% (n=18) les
consultaria para resolver dudas sobre el ACO (Tabla 3).

Tabla 5. Percepcion del papel del farmacéutico Percepcion del papel del farmacéutico.

S| NO NC
Considera que el farmacéutico esta capacitado para dar informacién sobre eluso | 88% 5% 7%
de los medicamentos
;Le gustaria que el farmacéutico le ensefiara a tomar el ACO? 85% 11% 4%
;Le gustaria que el farmacéutico le informara de los beneficios y riesgos de tomar | 97% 2% 1%
el ACO?
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SI NO NC

¢Le gustaria que el farmacéutico hiciera un seguimiento de su toma de ACO y 69% 25% 6%
otros medicamentos?

¢;Ha participado en alg(in programa de farmacia sobre informacién de ACO? 5% 89% 6%

(NC: No contesta)

. o #

Discusion

Los resultados obtenidos en este estudio muestran que la mayoria de las personas encuestadas en
general ha recibido informacién sobre métodos anticonceptivos y ACO de diferentes fuentes. Sin em-
bargo, un factor determinante para el uso adecuado del ACO es la calidad de la informacién que po-
seen. Hay que tener en cuenta que, aunque la principal fuente de informacién sobre métodos anticon-
ceptivos y ACO es el colegio o instituto, existe un componente importante y cada vez mas influyente,
sobre todo en edades tempranas, que son internet, las redes sociales y los amigos a partir de la edad
del encuestado, con el posible riesgo de que la informacién obtenida no sea tan veraz ni guiada por la
practica clinica.

Segun el informe de 2016 de la FPFE, en 2014, las adolescentes de 15 a 19 afios representaron el 10% de
los abortos provocados; las menores de 15 afios representaron un 0,5% adicional en la actualidad pa-
rece que son las adolescentes las que realizan los abortos. Los Ultimos datos facilitados por el Instituto
Nacional de Estadistica en Espafia (INE) de 2018, indicaban que el porcentaje de abortos provocados
en adolescentes de 15 a 19 afios se mantenia en el 10% del total de mujeres que abortaron, mientras
que el dato en adolescentes menores de 15 afios era del 9%. Sin embargo, el porcentaje de nacimien-
tos en mujeres menores de 20 afios fue de 3 de cada 10 adolescentes™. Un dato del INE, que llama la
atencién sobre el aborto provocado, es que alrededor del 40% de las mujeres menores de 20 afios que
abortaron habian utilizado algin método anticonceptivo?, lo que contrasta con los datos menciona-
dos por la FPFE en 2016, referencia a que los embarazos no deseados probablemente podrian deberse
a la falta de informacidn, acceso y/o uso de métodos anticonceptivos seguros y eficaces de forma habi-
tual, o al mal uso de los mismos*?.

En el caso de Espafia, seglin el Atlas de Anticoncepcion?, en 2018 se encuentra en el 70,1% del estable-
cimiento de los factores evaluados que indican el acceso global a métodos anticonceptivos. De estos,
se encuentra que existe una buena cantidad de informacién en Internet (92,9%) pero no esta asistida
por entidades gubernamentales?. Ademas, existe disponibilidad de anticonceptivos de emergencia
sin receta médica, pero es necesaria para el uso de anticonceptivos orales de uso continuado y existe
una buena variedad de anticonceptivos'?. En febrero de 2017, Espafia tenia un porcentaje global de
acceso a anticonceptivos del 59,7%%), lo que muestra que ha habido una mejora significativa, debido
principalmente a que se ha pasado del 63,4% al 92,9% de la disponibilidad de informacién online so-
bre la financiacidn y logistica de la consecucidn de los diferentes métodos anticonceptivos*?.

La mayoria de los encuestados habia recibido informacién sobre CM y ACO de alguna fuente. Sin em-
bargo, un factor critico para el uso adecuado de los ACO es la calidad de la informacidn que poseen.
Cabe destacar que, aunque la principal fuente de informacién sobre CM y ACO fue el colegio o instituto,
hubo un componente importante y cada vez mas influyente, sobre todo en edades tempranas, que fue-
ron internet"™ las redes sociales y los amigos de edad similar, asumiendo el posible riesgo de que la in-
formacién obtenida no fuera tan veraz o guiada por la practica clinica™. Seria interesante averiguar si,
con la informacién que les ha sido proporcionada por personas distintas al personal sanitario, serian
capaces de saber cdmo utilizar la medicaciény en qué situaciones deberian consultar al médico. El he-
cho de que la principal fuente de informacién haya sido la escuela indica que la informacidn se imparte
de forma masiva, dando una visién global de qué métodos anticonceptivos existen y cémo funcionan
de forma general, es decir, no es individualizada*®. También es importante contar con un espacio Unico
para que los adolescentes puedan resolver todas sus dudas y entender cémo usar un ACO sin miedo, en
un contexto que brinde seguridad y confianza, como son los espacios del &mbito de la salud.
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En cualquier caso, ninguno de los profesionales de la salud fue fuente de la informacidn que prevalece
en esta poblacién, lo que podria abrir el campo de actuacién al farmacéutico comunitario a través
de la educacién sanitaria. Un estudio sobre 160 mujeres jordanas recomendd la entrega de un folleto
informativo por parte de los farmacéuticos. Las mujeres que recibieron este folleto mejoraron sus co-
nocimientos y su actitud respecto al ACO"", Otra forma de mejorar la comprensidn es una instruccion
grafica sobre la pildora olvidada, tal como se describe en una revision sistematica®. Se necesita un
asesoramiento y una educacion eficaces para mejorar la satisfaccion, la seguridad, el miedo y los in-
convenientes hacia el uso del ACO®

De las encuestadas que nunca habian tomado ACO, una de las razones por las que no lo utilizaban era
porque sentian vergiienza de preguntar sobre estos temas o porque requerian pedir consulta médica
en compafiia de sus padres, aunque en algunos casos, mantuvieran relaciones sexuales y no utilizaran
otro método anticonceptivo, dejandolas en una situacion de factores predisponentes para un embara-
zo no deseado [20]. Esta informacién podria dar indicaciones al farmacéutico para que su intervencion
profesional con este tipo de poblacién en concreto sea mucho mas proactiva, mostrando iniciativa
en la oferta de informacién o servicios, ya que aunque puedan tener inquietudes, seguiran sintiendo
vergiienza a preguntar®:

Una revision bibliografica explicaba que, en 2014, el 16,2% de las mujeres en Espafia utilizaban ACO,
siendo el segundo método anticonceptivo mas utilizado en esta poblacidn; estimaban que alrededor
del 63% de ellas eran incumplidoras. Asimismo, describieron que el 49,5% de estas mujeres abando-
naron el ACO en primer lugar por reacciones adversas y en segundo lugar por falta de adherencia®.
En otro estudio, 962 mujeres no continuaron el tratamiento con ACO debido a: problemas (26%), efec-
tos secundarios (25%), miedo a los cambios en la fertilidad (20%) y olvido de tomar la pildora (13%).
El 59% de las participantes habian seguido utilizando ACO®. Nuestro estudio mostrd que el 89% de
las adolescentes encuestadas afirmaron no haber participado en ninglin programa relacionado con la
salud sexual por parte de la farmacia para recibir informacion sobre el ACO. Sin embargo, habian res-
pondido que les hubiera gustado que el farmacéutico les diera informacién y la mayoria habia contes-
tado que querian toda la informacién posible (instrucciones de uso, riesgos, beneficios, cdmo usarlo,
qué hacer cuando falla, sintomas para consultar al médico, interacciones, mitos y verdades del ACO),
aunque nunca hubieran usado un ACO. Por lo tanto, seria conveniente y deseable que la farmacia des-
empefiara un papel mas importante en el contexto de la anticoncepcién®®®,

La falta de adherencia afecta al coste de los servicios prestados por el sistema sanitario, cuyo coste de
embarazos no deseados podria rondar los 4.600 millones de ddlares, de los cuales, mas de la mitad
estaban relacionados con la falta de adherencia a los métodos anticonceptivos®”. En el caso de Espa-
fia, se registré un valor que superd los 88 millones de euros en gastos por partos, abortos provocados,
abortos espontaneos, tratamiento de embarazos ectdpicos e incluso la prueba de embarazo, princi-
palmente relacionados con una mala adherencia a los ACO. Ademas, seglin este estudio, el 61% de las
mujeres en Espafia habian tenido algliin problema con el uso de esta medicacién®®?,

Algunos factores asociados al incumplimiento son: alta duracién del tratamiento, bajo grado de infor-
macion sobre el MC, comprensidn de las instrucciones sobre el método anticonceptivo, indiferencia
a quedarse embarazada, falta de apoyo de la pareja, no participacion en la seleccion del método, no
tener una rutina para la toma del tratamiento y dificultades para recordar el uso del método anticon-
ceptivo®?7), Es posible que este tipo de poblacién no acuda con frecuencia a la farmacia por medi-
camentos o por ACO, por lo que el contacto del farmacéutico con los adolescentes puede ser mucho
menor que con cualquier otro tipo de poblacidn. Sin embargo, podria estar realizando actividades en
la farmacia que incluyan este tipo de temas para que el farmacéutico se convierta en un referente en
temas de salud para adolescentes. Para ello, requiere de diferentes herramientas como el contacto con
organizaciones juveniles de orientacion en temas de sexualidad para realizar derivaciones en casos
particulares, programas de informacién masiva en folleteria, blsqueda activa de usuarios de ACO para
brindar informacién individualizada y estructurada® y otros espacios que se puedan generar con los
adolescentes que tengan dudas en estos temas. Es importante que el farmacéutico actualice continua-
mente sus conocimientos, para que pueda ejercer ese papel de educador para la salud®.
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Hemos obtenido una vision general de la informacién y uso de ACO que tienen los adolescentes en
Espafiay su percepcion del farmacéutico en este ambito. Se ha identificado que las principales fuentes
de informacion de los adolescentes son el colegio y los padres o tutores, y también tienen relevancia
internet y las redes sociales.

La percepcion que los adolescentes tienen del farmacéutico es que es un profesional que tiene los co-
nocimientos necesarios sobre los medicamentos® y existe cierta confianza en este profesional, pero
no es el primero al que consultan, aunque demandarian informacién al respecto®. El farmacéutico
debe adoptar una posicién muy activa para llegar a esta poblacién a través de diferentes iniciativas.

Conclusion

Un alto porcentaje de las adolescentes en Espafia indican no haber tomado ACO, pero si mantener
relaciones sexuales. La mayoria de las adolescentes que toman ACO no son adherentes al tratamiento,
y, aunque consideran que el farmacéutico tiene conocimientos sobre medicamentos; pocas de ellas
consultarian para resolver dudas sobre ACO. A pesar de todo, el farmacéutico es un profesional sanita-
rio accesible para la resolucién de dudas y la ayuda en la toma de decisiones.

. . ,
Bibliografia
1. World Health Organization (WHO). A snapshot of the health of young people in Europe a report pre-
pared for the European commission conference on youth health, Brussels, Belgium; 2009 [acceso 19

de diciembre de 2022]. Disponible en: http://www.euro.who.int/__data/assets/pdf_file/0013/70114/
E93036.pdf (verified 24 November 2022).

2. European Parliamentary Forum on Population & Development (EPF). Report on sexual and re-
productive health and related rights (2013/2040(INI)); 2013 [acceso 19 de diciembre de 2022]. Dis-
ponible en:  http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//NONSGML+REPOR-
T+AT7-2013-0306+0+DOC+PDF+V0//ES.

3. Ley Orgénica 2/2010, de 3 de marzo, de salud sexual y reproductiva y de la interrupcion voluntaria
del embarazo; 2010 [acceso 19 de diciembre de 2022]. Disponible en: https://www.boe.es/buscar/act.
php?id=BOE-A-2010-3514.

4. Federacion de Planificacion Familiar Estatal. Deficiencias e Inequidad en los servicios de salud se-
xualy reproductiva en Espafia; 2016 [acceso 19 de diciembre de 2022]. Disponible en: http://www.fpfe.
org/wp-content/uploads/2016/04/Informe-serviciosSSR-Baja.pdf.

5. Rafie S, McIntosh J, Shealy KM et al. Roles of the Pharmacist in the Use of Safe and Highly Effecti-
ve Long-Acting Reversible Contraception: An Opinion of the Women’s Health Practice and Research
Network of the American College of Clinical Pharmacy. Pharmacotherapy 2014; 34(9):991-999. doi:
10.1002/phar.1457.

6. Faus-Dader MJ, Amariles-Mufioz P, Martinez-Martinez F. Atencién Farmacéutica: Servicios Farmacéu-
ticos Orientados al Paciente. Granada. Editorial Técnica Avicam; 2022

7. Grubb LK, Beyda RM, Eissa MA, Benjamins LJ. A Contraception Quality Improvement Initiative with
Detained Young Women: Counseling, Initiation, and Utilization. J Pediatr Adolesc Gynecol. 2018;
31(4):405-410. doi: 10.1016/j.jpag.2018.01.002.

8. Decker MJ, Zarate CG, Atyam TV, Saphir M. Improving Adolescent Perceptions of Barriers and Facili-
tators to Sexual and Reproductive Health Services Through Sexual Health Education. J Adolesc Health.
2022:72(1):138-146. doi: 10.1016/j.jadohealth.2022.09.001.

9. Carrasco-Garrido P, Lopez de Andrés A, Hernandez-Barrera V, et al. Trends in the use of oral contra-
ceptives among adolescents and young women in Spain. Reprod Health. 2016;13(1):122. doi: 10.1186/
$12978-016-0239-4.

Ars Pharm. 2023;64(2):75-88 86



Valle B, Zarzuelo MJ, Valverde MI, et al.

10. Cronbach L, Shavelson RJ. My current thoughts on coefficient alpha and successor procedures.
Educational and Psychological Measurement. 2004;64(3):391-18. d0i:10.1177/0013164404266386.

11. Ministerio de Sanidad, Servicios Sociales e Igualdad de Espafia. Interrupcion voluntaria del emba-
razo; 2013 [acceso 19 de diciembre de 2022]. Disponible en: https://www.sanidad.gob.es/profesiona-
les/saludPublica/prevPromocion/embarazo/docs/IVEs_anteriores/IVE_2013_1.pdf

12, European Parliamentary Forum on Population & Development (EPF). Contraception Atlas; 2018
[acceso 19 de diciembre de 2022]. Disponible en: https://www.contraceptioninfo.eu/sites/contracep-
tioninfo.eu/files/epf-contraception_atlas-v5.pdf.

13. European Parliamentary Forum on Population & Development (EPF). Contraception Atlas; 2017
[acceso 19 de diciembre de 2022]. Disponible en: https://www.contraceptioninfo.eu/sites/contracep-
tioninfo.eu/files/map_ranking_-_contraception.pdf, 2017.

14. Marcinkow A, Parkhomchik P, Schmode A, Yuksle N. The Quality of Information on Combined Oral
Contraceptives. J Obstet Gynaecol Can. 2019; 41(11):1599-1607. doi: 10.1016/j.jogc.2019.01.024.

15. Denis L, Storms M, Peremans L, Van Royen K, Verhoeven V. Contraception: a questionnai-
re on knowledge and attitude of adolescents, distributed on Facebook. Int J Adolesc Med Health.
2016;28(4):407-412. doi: 10.1515/ijamh-2015-0027.

16. Burke AE, Blumenthal PD. burke. Semin Reprod Med. 2011;19(4):313-321. doi: 10.1055/s-2001-
18639.

17. Akour A, Bardaweel S, Awwad O, Al-Muhaissen S, Hussein R. Impact of a pharmacist-provided
information booklet on knowledge and attitudes towards oral contraception among Jordanian
women: an interventional study. Eur J Contracept Reprod Health Care. 2017;22(6):459-464. doi:
10.1080/13625187.2017.1412425.

18. Zapata LB, Steenland MW, Brahmi D, Marchbanks PA, Curtis KM. Patient understanding of oral con-
traceptive pill instructions related to missed pills: a systematic review. Contraception. 2013; 87(5):674-
684. doi: 10.1016/j.contraception.2012.08.026.

19. Lee J, Jezewski MA. Attitudes toward oral contraceptive use among women of reproductive age:
a systematic review. ANS Adv Nurs Sci. 2017;30(1):E85-103. doi: 10.1097/00012272-200701000-00016.

20. Gabzdyl EM. Contraceptive care of adolescents: overview, tips, strategies, and implications for
school nurses. J Sch Nurs. 2010;26(4):267-277. doi: 10.1177/1059840510374459.

21. Adarve-Hidalgo E, Falguera E, Seguranyes G. Adherence and compliance with the oral hormonal
contraceptive method. Matronas profesion. 2016;17(1):28-34.

22, Hall KS, Castafio PM, Westhoff CL. The influence of oral contraceptive knowledge on oral contracep-
tive continuation among young women. J Womens Health (Larchmt). 2014;23(7):596-601. doi: 10.1089/
jwh.2013.4574.

23. Guerra S, Sanchez F, Encinas A, Ugarte L, Barbadillo N, Lete I. Costs of combined hormonal contra-
ception in Spain: is there any more cost-effective method?. ProgObstetGinecol. 2015;58:221-226. doi:
10.1016/j.pog.2015.01.001.

24, Trussell J, Henry N, Hassan F, Prezioso A, Law A, Filonenko A. Burden of unintended pregnancy in
the United States: Potential savings with increased use of long-acting reversible contraception. Contra-
ception. 2013;87(2):154-161. doi: 10.1016/j.contraception.2012.07.016.

25, Coley KC. Contraception: what pharmacists should tell their patients. Am Pharm. 1993;NS33(9):55-
64. doi: 10.1016/s0160-3450(15)30668-1.

26. Martinez-Astorquiza-Ortiz de Zarate T, Diaz-Martin T, Martinez-Astorquiza-Corral T, MIA Study Inves-
tigators. Evaluation of factors associated with noncompliance in users of combined hormonal contra-
ceptive methods: a cross-sectional study: results from the MIA study. BMC Womens Health. 2010; 13:38.
doi: 10.1186/1472-6874-13-38.

Ars Pharm. 2023;64(2):75-88 87



Valle B, Zarzuelo MJ, Valverde MI, et al.

27. Carmine L. Foreword: Contraceptive Strategies for Prevention of Adolescent Pregnancy. Curr Probl
Pediatr Adolesc Health Care. 2018; 48(12):319-320. doi: 10.1016/j.cppeds.2018.11.001.

28. de Reilhac P, Plu-Bureau G, Serfaty D, Letombe B, Gondry J, Christin-Maitre S. The CORALIE study:
improving patient education to help new users better understand their oral contraceptive. Eur J Con-
tracept Reprod Health Care. 2016; 21(5):388-94. doi: 10.1080/13625187.2016.1217323.

29. Amin ME, Chewning B. Pharmacists’ counseling on oral contraceptives: A theory informed analysis.
Res Social Adm Pharm. 2016; 12(5):669-81. doi: 10.1016/j.sapharm.2015.08.009.

30. Saldanha N. Use of Short Acting Reversible Contraception in Adolescents: The Pill, Patch, Ring and
Emergency Contraception. Curr Probl Pediatr Adolesc Health Care. 2018;48(12):333-344. doi: 10.1016/j.
cppeds.2018.11.003.

31. Cwiak C, Howard B, Hsieh J, Ricciotti N, Sucato G. Sexual and Contraceptive Behaviors among Ado-
lescents Requesting Emergency Contraception. J Pediatr Adolesc Gynecol. 2016; 29(6):643-647. doi:
10.1016/j.jpag.2016.06.003.

® BY-NC-SA 4.0

Ars Pharm. 2023;64(2):75-88 88


https://creativecommons.org/licenses/BY-NC-SA/4.0/

Ars Pharm

https://revistaseug.ugr.es/index.php/ars
E-ISSN: 2340-9894  ISSN: 0004-2927

doi: 10.30827/ars.v64i2.26902
Articulos originales

Problemas relacionados conlos
medicamentos en pacientes de Santiago de
Cuba hospitalizados

Drug related problems in inpatients of Santiago de
Cuba

Rosario Megret-Despaigne*

Maraelys Morales-Gonzalez*

Enieyis Tur-Naranjo*

Niurka Maria Dupotey-Varela®

Evelyn lvette Rojas-Vazquez*

Marelbis Quintero-Munoz?

'Universidad de Oriente, Facultad de Ciencias Naturales y Exactas, Departamento de Farmacia, Santiago de
Cuba, Cuba.

’Hospital Materno Sur Mariana Grajales Coello, Servicio de Farmacia, Santiago de Cuba, Cuba.

Correspondencia

Dr.C. Maraelys Morales Gonzalez
E-mail: maraelys@uo.edu.cu, moralesmara2014@gmail.com

Recibido: 20.12.2022
Aceptado: 17.02.2023
Publicado: 20.03.2023

Agradecimientos

A los Farmacéuticos Clinicos de los servicios hospitalarios.

Financiacién
Proyecto Territorial: Atencién Farmacéutica Integral a pacientes atendidos en instituciones hospitalarias y comuni-
tarias de Santiago de Cuba. Codigo: PT 241 SC 03-004

Conflicto de intereses

Sin conflicto de interés

Ars Pharm. 2023;64(2):89-99 89


http://doi.org/10.30827/ars.v64i2.26902
https://orcid.org/0000-0003-1925-9795
https://orcid.org/0000-0003-0350-2797
https://orcid.org/0000-0003-4626-1962
https://orcid.org/0000-0003-2110-1743
https://orcid.org/0000-0002-5702-0788
https://orcid.org/0000-0003-0227-0760

Megret-Despaigne R, Morales-Gonzalez M, Tur-Naranjo E, et al.

Resumen

Introduccién: Los problemas relacionados con los medicamentos constituyen una gran preocupacién sanitaria por
su elevado impacto en la morbilidad de pacientes hospitalizados.

Método: Estudio observacional, descriptivo y transversal en los servicios clinicos de cinco instituciones de salud
de Santiago de Cuba, durante el primer trimestre de 2020. Se revisaron los perfiles de 329 pacientes que recibieron
seguimiento farmacoterapéutico. La muestra fue caracterizada seguin variables biosociales, clinicas y farmacotera-
péuticas, la identificacién de los problemas relacionados a la medicacién fue realizada utilizando los criterios de
Cipolle, Stramd y Morley, determinandose ademds los medicamentos implicados en los problemas relacionados a
la medicacién. Los datos fueron procesados a través de frecuencias absolutas y relativas representadas por medio
de tablas y figuras.

Resultados: Predominaron los pacientes mayores o iguales de 60 afios representando un 38,6 %; respecto al géne-
ro un 61,4 % perteneci6 al femenino. La mayoria de los pacientes presentaron hasta dos enfermedades (76,3 %), las
infecciones respiratorias complicadas (35,6 %) fueron el motivo de ingreso mas frecuente. El 36,5 % consumid entre
cuatro y seis medicamentos, siendo los antibacterianos de usos sistémicos los mas prescritos. Se identificaron 598
Problemas Relacionados con los Medicamentos para una proporcion de 1,8 PRM/paciente, de estos un 42,8 % co-
rresponde a los problemas de Seguridad, un 31,1 % de Indicacidn, seguido de 24,9 % de Efectividad y finalmente el
1,2 % de Adherencia.

Conclusiones: Los antimicrobianos resultaron los mas implicados en la aparicién de los problemas relacionados
a la medicacion. La atencidn farmacéutica ofrece servicios que garantizan el uso adecuado de los medicamentos.

Palabras clave: pacientes hospitalizados; problemas relacionados con los medicamentos; seguimiento farmaco-
terapéutico.

Abstract

Introduction: Drug-related problems are a major health concern because of their high impact on inpatient mor-
bidity.

Method: Descriptive and cross-sectional observational, study in the clinical services of five health institutions of
Santiago de Cuba, during the first quarter of 2020. The profiles of 329 patients who received pharmacotherapeutic
follow-up were reviewed. The sample was characterized according to biosocials, clinical and pharmacotherapeutic
variables, the identification of medication-related problems was performed using the criteria of Cipolle, Stramd
and Morley, also determining the drugs involved in medication-related problems. The data were processed through
absolute and relative frequencies represented by means of tables and figures.

Results: Patients over or equal to 60 years of age predominated, representing 38.6 %; 61.4 % of the patients were
female. Most of the patients had up to two diseases (76.3 %); complicated respiratory infections (35.6 %) were the
most frequent reason for admission. Between four and six medications were consumed by 36.5 %, with antibac-
terials for systemic use being the most prescribed. A total of 598 drug-related problems were identified for a ratio
of 1.8 DRP/patient, of which 42.8 % corresponded to safety problems, 31.1 % to indication, followed by 24.9 % to
effectiveness and finally 1.2 % to adherence.

Conclusions: Antimicrobials were the most implicated in the occurrence of medication-related problems. Pharma-
ceutical care offers services that ensure the appropriate use of medications.

Keywords: hospitalized patients; drug-related problems; pharmacotherapeutic follow-up.

Puntos clave

Los Problemas relacionados con medicamentos (PRM) constituyen eventos, reales o potenciales, aso-
ciados a la farmacoterapia e interfieren en los resultados clinicos de los pacientes.

La investigacion es un estudio multicéntrico que aborda los problemas relacionados con la farmacote-
rapia en poblaciones especiales.

Los resultados permiten desarrollar intervenciones farmacéuticas dirigidas a los pacientes y profesio-
nales sanitarios que contribuyan a la prevencion y resolucién de PRM.
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Introduccion

El empleo de medicamentos es la forma mas comdn de terapia dentro del proceso asistencial y el
éxito de la recuperacidn de la salud del paciente depende del mismo. En el tratamiento farmacolégico
racionalinciden factores como el diagndstico, la prescripcion, el control de la farmacoterapiay el cum-
plimiento terapéutico; sin embargo existen maltiples causas que pueden conducir a la aparicién de los
problemas relacionados con los medicamentos (PRM)®,

Los PRM constituyen una gran preocupacion sanitaria por su elevado impacto en la morbilidad de pa-
cientes hospitalizados, el incremento de la estadia hospitalaria, el aumento de los costos e incluso
constituyen una de las primeras causas de muerte en los paises desarrollados®*. Se estima que alrede-
dor del 5-10 % de las admisiones en hospitales se deben a PRM y que mas de la mitad son evitables®.

Diversas investigaciones sobre la incidencia de PRM, realizadas en ambientes comunitarios u hospita-
larios, muestran diferencias en sus resultados debido a los métodos que utilizan, algunas incluyen solo
reacciones adversas, otras medicamentos inapropiados, dosis inadecuadas, sobredosis o interaccio-
nes medicamentosas; sin embargo, la mayoria refiere que los PRM constituyen problemas de salud que
generan impactos socioeconémicos®?.

Existen escasas investigaciones que aborden los PRM en grupos vulnerables, al respecto, se reporto
en una unidad de cuidados intensivos neonatal de Brasil que el 76,4 % de los pacientes present6 un
PRM®), En gestantes con infeccién urinaria predominaron los PRM de efectividad debido a que se les
prescribié un intervalo de dosificacién inadecuado y recibieron dosis inferiores a las que necesitaban*?
y en 85 pacientes pluripatoldgicos se identificaron 368 PRM potenciales relacionados con la seleccién
de medicamentos y la dosificacion®?.,

En el contexto hospitalario cubano se han realizado pocas investigaciones que evalian la incidencia de
PRM en grupos de riesgos como nifios, gestantes y pacientes con comorbilidades. Por ello el objetivo
de este estudio es caracterizar los problemas relacionados con medicamentos en pacientes hospitali-
zados en los servicios clinicos de cinco instituciones de salud de la provincia Santiago de Cuba, en el
primer trimestre de 2020.

Métodos

Se realiz6 un estudio observacional descriptivo y transversal, en el cual se analizaron los perfiles far-
macoterapéuticos de pacientes ingresados en servicios clinicos de cinco hospitales provinciales de
Santiago de Cuba: Hospital Clinico Quirtrgico Provincial “Saturnino Lora”, Hospital Materno Sur “Ma-
riana Grajales”, Hospital Infantil “Antonio Maria Béguez César”, Hospital Oncoldgico “Conrado Benitez”
y Hospital General “Juan Bruno Zayas”; en el primer trimestre de 2020, con el objetivo de caracterizar
los PRM.

Para obtener la muestra del universo de los pacientes hospitalizados se establecieron los siguientes
criterios de seleccion:

Criterios de inclusidn: pacientes ingresados en el periodo de estudio que recibieron el servicio de se-
guimiento farmacoterapéutico (SFT) en los hospitales objeto de estudio.

Criterios de inclusion: pacientes ingresados en el periodo de estudio que recibieron el servicio SFT en
los hospitales objeto de estudio con perfiles farmacoterapéuticos incompletos.

Caracterizacién de la muestra
La muestra fue caracterizada segun variables biosociales, clinicas y farmacoterapéuticas:

« Variables biosociales: género, edad.
« Variables clinicas: diagndstico motivo de ingreso, nimero de enfermedades: total de dolencias.

« Variables farmacoterapéuticas: Medicamentos prescritos, nimero de medicamentos.
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Identificacion de los problemas relacionados con los medicamentos

La revision de los perfiles farmacoterapéuticos de los pacientes que recibieron SFT, permitid la clasifi-
cacién de los problemas relacionados con los medicamentos segtn los criterios definidos por Cipolle,
Stramd y Morley'”, en cuatros categorias: Indicacion, Efectividad, Seguridad y Adherencia. Se identifi-
caron ademas los medicamentos implicados en los problemas relacionados a la medicacién.

Andlisis de la informacion

La informacidn fue almacenada en una base de datos confeccionada mediante el programa Microsoft
Excel 2007 para Windows. Se determinaron frecuencias absolutas y relativas (simples y acumuladas)
representadas en tablas y figuras.

Aspectos bioéticos

La obtencién de los datos primarios procedi6 directamente a través de la revision de los perfiles far-
macoterapéutico de los pacientes que recibieron seguimiento, por lo que no existié interaccion directa
con los pacientes. En todo momento se garantizé la confidencialidad de los datos de cada paciente.
Ademas, el estudio forma parte de las tareas del proyecto territorial: Atencién Farmacéutica Integral a
pacientes atendidos en instituciones hospitalarias y comunitarias de Santiago de Cuba; proyecto que
fue firmado y aprobado por los directores de cada hospital.

Resultados

En el periodo de estudio se incluyeron 329 pacientes que corresponde a igual nimero de perfiles far-
macoterapéuticos completos. En la Tabla 1, se muestran las caracteristicas generales de los pacientes
hospitalizados que recibieron seguimiento farmacoterapéutico. El 38,9 % de los pacientes con edades
a partir de los 60 afios; el 61,4 % pertenecio al femenino. El 76,3 % tenian hasta dos enfermedades y el
23,7 % de los pacientes con tres 0 mas padecimientos. La mayor cantidad de pacientes recibié mas de
cuatro medicamentos, observandose que el 35,2 % consumié mas de seis.

Tabla 1: Caracteristicas de los pacientes

Variables N %
Edad (afios)
0-18 57 17,3
19-39 73 222
40-59 71 21,6
260 128 38,9
Género
F 202 61,4
M 127 38,6
NUmero de enfermedades

0-2 251 76,3
>3 78 23,7

Cantidad de medicamentos

1-3 91 27,7
4-6 122 37,1
>6 116 35,2

Fuente: Perfil Farmacoterapéutico N=329 pacientes
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Las infecciones respiratorias complicadas (35,6 %) fueron el motivo de ingreso mas frecuente, segui-
do por la presencia de enfermedades crdnicas no compensadas (hipertension, cardiopatia isquémica,
asma).

En cuanto a los medicamentos mas prescritos, en la Figura 1, se muestra que un 88,8 % corresponde a
los antibacterianos para uso sistémico (J01), seguido por las vitaminas (80,9 %) y los diuréticos (62 %),
con mayor indicacién de las cefalosporinas, la vitamina C y la furosemida respectivamente.
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Figura 1: Grupos terapéuticos mas prescritos segin clasificaciéon ATC

Leyenda: A02: Agentes para alteraciones causadas por acidos, A04:Antieméticos y Antinauseosos, A10: Farmacos
usados en diabetes, A11: Vitaminas, B0O1: Agentes antitrombdticos, B03: Preparados antianémicos, C01: Terapia
cardiaca, C03: Diuréticos, C08: Bloqueantes del canal de calcio, C09: Agentes que actlian sobre el sistema renina
-angiotensina, C10: Agentes modificadores de los lipidos, GO1: Antinfecciosos y antisépticos ginecoldgicos, JO1: An-
tibacterianos para uso sistémico, N02: Analgésicos, NO5: Psicolépticos, R03: Agentes contra padecimientos obstruc-
tivos de las vias respiratorias

Fuente: Elaborado por los autores

En el estudio se identificaron 598 PRM como se observa en la Tabla 2, para una proporcién de 1,8 PRM/
paciente, de estos un 42,8 % corresponde a los problemas de Seguridad, un 31,1 % de Indicacién, se-
guido de 24,9 % de Efectividad y finalmente el 1,2 % de Adherencia. La presencia de efecto indeseable
(112) fue la causa mas frecuente en los PRM de seguridad, seguida por las interacciones medicamento-
sas (IM) que propiciaron el incremento de toxicidad (59).

Tabla 2: Problemas relacionados con medicamentos identificados

Tipo Categorias de PRM Causas de PRM N %
(Total)
Indica- Medicamento innecesario Duplicidad 15 31,1
clon No existe condicién médica para el medica- 60
(186) R
mento
Necesidad de medicacion adicio- Terapia preventiva 21
nal
Problema de salud no tratado® 90
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Tipo Categorias de PRM Causas de PRM N %
(Total)
Efectivi- Medicacién inefectiva Disponibilidad de medicamento mas efectivo 15 24,9
dad
(149)
Enfermedad refractaria al medicamento® 11
Medicamento no efectivo 30
Forma farmacéutica inefectiva 1
Dosis bajas Dosis inefectivas 53
Interacciones medicamentosas 31
Duracién inadecuada 8
Seguri- Reaccién adversa Efecto indeseable ® 112 42,8
dad Medicamento inseguro para el paciente 8
(256) Interacciones medicamentosas 31
Dosis altas Dosis altas para el paciente 28
Frecuencia de administracién inadecuada 5
Duracién prolongada del tratamiento 13
Interacciones medicamentosas 59
Adhe- No adherencia Preferencia del paciente 2 1,2
rencia
(7)
Producto no disponible 5
Total 598 100

PRM: problemas relacionados con medicamentos, R: problema relacionado con medicamento real o manifestado.
Fuente: Perfil Farmacoterapéutico

En los PRM de indicacién, predomind la categoria de necesidad de medicacion adicional debido a la
existencia de problemas de salud no tratados (90), aunque se detectd un nimero considerable de pa-
cientes que recibieron medicamentos sin la existencia de una enfermedad (60) que justificara su uso;
se muestra ademas que las dosis inefectivas (53) constituyeron la causa de mayor frecuencia en los
problemas de efectividad. Los medicamentos: ceftriaxona, vancomicina, bencilpenicilina, gentamici-
na, cloranfenicol y clindamicina, resultaron los mas implicados en la aparicién de PRM. Los PRM de
adherencia ocurrieron con el tratamiento previo al ingreso.

La distribucion de los problemas relacionados con medicamentos segtn las variables biosociales, cli-
nicas y farmacoterapéuticas aparece en la Tabla 3. El 51,5 % de los PRM se identificaron en los pacien-
tes a partir de 60 afios de edad, el 64,7 % en el género femenino, el 63,7 % en los que tenian hasta dos
enfermedades y el 50 % los que recibieron mas de seis medicamentos. Existié asociacion entre los
rangos de edades (p=0,003), el género (p<0,001), el nimero de enfermedades (p= 0,007), la cantidad
de medicamentos (p<0,001) y el tipo de PRM.
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Tabla 3: Variables relacionadas con los PRM

Variables PRM Total
I ‘ E ‘ s ‘ A N %
Edad
0-18 32 13 24 3 72 12,0
19-59 74 46 98 0 218 36,5
=260 80 90 134 4 308 51,5
Género

Femenino 98 101 185 3 387 64,7
Masculino 88 48 71 4 211 35,7

Numero de enfermedades

0-2 132 80 163 6 381 63,7
=3 54 69 93 1 217 36,3

Cantidad de medicamentos

1-3 41 16 47 2 106 17,7
4-6 76 35 79 3 193 32,3
>6 69 98 130 2 299 50,0

I: indicacion, E: efectividad, S: seguridad, A:adherencia, PRM: problemas relacionados con medicamentos-

° o #
Discusion
El estudio recoge el seguimiento farmacoterapéutico llevado a cabo en varios hospitales de la provin-

cia Santiago de Cuba, que demuestra la intencidn de los farmacéuticos que en ellos laboran, de mejo-
rar los resultados de salud de los pacientes con la utilizacion segura de los medicamentos.

Existen pocos reportes de investigaciones multicéntricas al respecto, que incluyen una variabilidad en
la edad de los pacientes. No obstante, los adultos mayores tienen un riesgo elevado de presentar PRM
debido a que a esta edad ocurren cambios fisioldgicos que conducen a alteraciones farmacocinéticas
y farmacodinamicas™. Estos resultados coinciden con otros estudios en este grupo poblacional, por
el hecho de que estos pacientes tienen varias patologias, mayor vulnerabilidad y nimero de medica-
mentos prescriptos, que conllevan a interacciones medicamentosas®***, En cuanto al género predo-
mind el femenino, lo que puede estar dado por la mayor utilizacién de los servicios sanitarios por las
mujeres, ademas se incluy6 un hospital materno que aumenta el nimero de feminas en la muestra.

La presencia de dos 0 mas enfermedades en la poblacidn estudiada puede estar dada a las causas fre-
cuentes de hospitalizacién como son las infecciones respiratorias y urinarias, seguidas de la descom-
pensacion de las enfermedades crdnicas no transmisibles, lo que conlleva a que los pacientes posean
mas de un diagndstico y un mayor nimero de medicamentos prescriptos.

En el diagndstico prevalecieron las infecciones respiratorias tanto en nifios como en adultos, esta re-
lacionado con que en los paises latinoamericanos constituyen uno de los problemas en salud publi-
ca mas importantes. En los nifios menores de cinco afios es la causa principal de hospitalizacidn, de
muerte y de administracion de antibidticos. Ademas, de estas afecciones representan entre el 50 y 70
% de todas las consultas en pediatria y del 30 al 60 % de todas las hospitalizaciones en los servicios de
salud de América Latina*®. En Cuba estas afecciones se encuentran dentro de los programas prioriza-
dos por el Ministerio de Salud Plblica siendo responsables del 25 a 30 % de las consultas externas y del
30 % de los ingresos hospitalarios®®.
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En los adultos mayores se diagnosticd la neumonia como infeccidn respiratoria mas frecuente, resulta-
do similar al encontrado por Rojas en una investigacion realizada en Perd, que plantea que los cambios
en larespuestainmunoldgicay en lafisiologia respiratoria son propias del proceso de envejecimientoy
los hacen mas propensos a desarrollar esta patologia®”. Estos pacientes también fueron afectados por
crisis hipertensiva, asmatica y diabetes descompensada lo que coincide con estudios que demuestran
que las enfermedades crdnicas no transmisibles son la causa principal de hospitalizacidn en los adul-
tos mayores. Estas razones han motivado el desarrollo de varias investigaciones de atencion farmacéu-
tica en este grupo poblacional(®&344),

La mayor prescripcién de los antibacterianos sistémicos (J01) esta relacionada con el predominio de
las infecciones respiratorias, estudios realizados en Cuba plantean que generalmente los pacientes
ingresados reciben tratamiento con uno o mas antimicrobianos, las cefalosporinas han sido las mas
consumidas, dentro de estas la ceftriaxona, seguida de cefazolina y ceftazidima®®*?,

En otro estudio realizado en la Unidad de Cuidados Intensivos del Hospital Docente Clinico Quirdrgico
“Dr. Salvador Allende”, se observé que las cefalosporinas fueron los antimicrobianos mas utilizados?.
En el servicio de Medicina Interna del Hospital General Docente Aleida Fernandez Chardiet del mu-
nicipio Gliines, provincia Mayabeque los antimicrobianos mas utilizados fueron las cefalosporinas y
la combinacién mas usada de mejores resultados fue ceftriaxona - amikacina en 34 pacientes de los
cuales 32 (27,4 %) evolucionaron satisfactoriamente®,

Diversas investigaciones refieren la caracterizacion de los PRM, sin embargo, la comparacién de la in-
cidencia resulta dificil si se tiene en cuenta que se utilizan diferentes métodos, grupos de pacientes 'y
ambitos de estudio. La proporcion de 1,81 PRM/paciente obtenida en la investigacion se encuentra
en el rango de las reportadas en otros estudios. Ferrandez y colaboradores detectaron 4587 proble-
mas relacionados con la medicacion en 44.870 pacientes ingresados en un hospital de tercer nivel de
Barcelona®. En Etiopia, se identificaron 380 PRM en 200 pacientes geriatricos hospitalizados, con un
promedio de 1,90 + 1,47 PRM/paciente®. En 122 neonatos cardidpatas se identificaron 390 PRM, con
una media de 3,2+3,8 problemas por pacientes’.

En la investigacion se constaté predominio de los PRM de Seguridad, similares resultados fueron obte-
nidos en otras investigaciones®?). Sin embargo Calvo reportd los de Necesidad como los mas frecuen-
tes”; mientras que Savitha y colaboradores hallaron prevalencia de PRM de Indicacion®”.

En Cuba Garciay colaboradores realizaron una investigacion desde la Atencién Primaria de Salud iden-
tificando 232 resultados negativos asociados a la medicacidn, de ellos el 75,4 % de Seguridad, segui-
dos de los de Efectividad en el 17,7 %,

En el estudio de Carrefio y Raraz, los datos son superiores a los de esta investigacion ya que detectaron
predominio de PRM de Seguridad en un 77 %, atribuido a las reacciones adversas y a las interaccio-
nes medicamentosas®. Segln la literatura la administracion simultanea o secuencial de dos farmacos
para tratar el mismo padecimiento se realiza por lo regular con la intencién de lograr efectos sinérgicos
e incrementar el efecto medicamentoso, sin embargo, este propdsito puede fracasar cuando se combi-
nan dos farmacos que interaccionan produciendo toxicidad. En este trabajo la IM de mayor frecuencia
correspondid a ceftriaxona-gentamicina, el uso concomitante de cefalosporinas y aminoglucésidos
puede aumentar el riesgo de nefrotoxicidad®, sin embargo se ha reportado la evolucion satisfactoria
de la mayoria de los pacientes que recibieron esta combinacion®.

Al analizar el PRM de Indicacidn se aprecid un aumento de los problemas de salud no tratados como
Ulcera gastrica, diabetes, asma, infeccion urinaria, anemia, alergia, escabiosis, amigdalitis, neumonia,
esquizofrenia, epilepsia, hipertension arterial, entre otras, lo que indica que no todos los pacientes
estaban siendo tratados para la totalidad de sus problemas de salud; ademas se prescribieron medica-
mentos sin condicion médica que lo justifique, dentro de estos predominaron los del grupo N0O5:Psico-
[épticos y los A02: Agentes para alteraciones causadas por acidos, estos resultados pueden estar dados
al hecho de que estos medicamentos en ocasiones son prescriptos sin un diagndstico certero o por
complacencia. Los problemas relativos a Efectividad se centraron en la dosis inefectiva de amlodipino
(23 %) y de aminofilina (19 %), lo que agrava el estado de salud del paciente.
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Los antibacterianos de uso sistémico resultaron los firmacos mas involucrados en la aparicién de PRM,
debido a que las infecciones respiratorias, de la piel y tejidos blandos fueron los motivos de ingreso,
por enfermedades infecciosas, mas frecuentes en la muestra. Estas afecciones requieren del uso de
antimicrobianos, que causaron un nimero elevado de PRM; entre los que se encuentran el empleo de
dosis elevadas, duracion prolongada del tratamiento e IM riesgosas que influyeron en la seguridad del
tratamiento.

Los riesgos de RAM mas frecuentes lo ocasionaron IM de antimicrobianos con anticoagulantes (ries-
go de hemorragias: ceftriaxona-warfarina, vancomicina-warfarina, cloranfenicol-warfarina, gentami-
cina-heparina), con diuréticos (nefrotoxicidad: vancomicina-furosemida, gentamicina-furosemida) y
con anti-inflamatorios no esteroidales (AINES), riesgo de convulsiones: ciprofloxacino-AINES. Otras in-
vestigaciones arrojaron similares resultados que demuestran problemas de Seguridad con elevado nu-
mero de reacciones adversas y de Indicacién con prescripciones innecesarias de antibacterianos®?’2),

La asociacion entre la aparicion de los PRM y las variables estudiadas puede deberse a la polifarmacia
y a las variaciones farmacocinéticas y farmacodindmicas, sumadas a la disminucion en la capacidad de
respuesta del organismo de los pacientes adultos mayores que predominaron en la muestra, ademas
influyeron la pluripatologia unido al elevado nimero de medicamentos lo que conlleva a interaccio-
nes, reacciones adversasy errores en la medicacion; sin embargo no existe consenso en otros estudios
que demuestren diferencias significativas entre estas variables y la identificaciéon de PRM®?29,

Conclusiones

El estudio multicéntrico se caracterizé por el predominio de pacientes del género femenino, adultos
mayores, con pluripatologias y polifarmacia. Las infecciones respiratorias complicadas fueron el mo-
tivo de ingreso mas frecuente y los antibacterianos para uso sistémico los medicamentos con mayor
numero de prescripciones. Predominaron los PRM de Seguridad, relacionados a la identificacion de
interacciones medicamentosas y la aparicion de efectos indeseables. Los medicamentos mas impli-
cados en la aparicion de PRM resultaron: ceftriaxona, vancomicina, bencilpenicilina, gentamicina, clo-
ranfenicol y clindamicina.

. . é
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Resumen

Introduccion: El Sindrome del Ovario Poliquistico (SOP) es un trastorno hormonal que afecta al 5-10% de las mu-
jeres que se encuentran en edad reproductiva. este metanalisis tiene como objetivo evaluar la eficacia de la met-
forminay la exenatida, respectivamente, y comparar la eficacia de ambos farmacos utilizando el indice de Masa Cor-
poral (IMC), el colesterol de lipoproteinas de baja densidad (LDL-C), el colesterol de lipoproteinas de alta densidad
(HDL-C) y los niveles de testosterona.

Método: En este estudio se consultaron Scopus, Science Direct, Oxford Journal, Wiley Online Library y Medline a
través del motor de blsqueda PubMed. El andlisis estadistico de los estudios incluidos se realiz6 mediante el soft-
ware RevMan 5.4.

Resultados: Hubo 6 estudios incluidos en el analisis del estudio. Hubo una reduccién significativa en el IMC de las
pacientes con SOP con exenatida frente a metformina (diferencia de medias = 0,51; intervalo de confianza (IC) del
95 % =0,07; 0,96; / 2 = 52 %; p = 0,02). También hubo una reduccién significativa en el nivel de testosterona de los
pacientes con SOP con exenatida frente a metformina (diferencia de medias = 0,15; intervalo de confianza (IC) del
95 % =0,07; 0,22;/2=0%,; p =0,0002). No hubo efecto sobre la media de LDL-C y de HDL-C cuando se comparé entre
metforminay exenatida. Este muestra que la exenatida es eficaz para reducir el IMCy los niveles de testosterona en
pacientes con SOP.

Conclusiones: Hubo una reduccién significativa en el IMC y los niveles de testosterona de los pacientes con SOP

cuando se usd exenatida en comparacion con metformina. Sin embargo, no hubo efecto sobre la media de los nive-
les de LDL-C y HDL-C de las pacientes con SOP.

Palabras clave: Exenatida; Metformina; Metaanalisis; Sindrome del Ovario Poliquistico

Abstract

Introduction: Polycystic Ovary Syndrome (PCOS) is a hormonal disorder that affects 5-10% of women who are their
reproductive age. This meta-analysis aims to evaluate the efficacy of metformin and exenatide, respectively, and
to compare the efficacy of both drugs using Body Mass Index (BMI), low-density lipoprotein cholesterol (LDL-C),
high-density lipoprotein cholesterol (HDL-C), and testosterone level.

Method: Scopus, Science Direct, Oxford Journal, Wiley Online Library, and Medline (through the PubMed search
engine) were used in this study. Statistical analysis of the included studies was done using the RevMan 5.4 software.

Results: There were 6 studies included in the analysis of the study. There was a significant reduction in BMI of PCOS
patients with exenatide versus metformin (mean difference = 0.51; 95% confidence interval (Cl)=0.07, 0.96, / 2= 52%);
p=0.02). There was also a significant reduction in the testosterone level of PCOS patients with exenatide versus met-
formin (mean difference = 0.15; 95% confidence interval (Cl)= 0.07, 0.22, / 2= 0%; p=0.0002). There was no effect on
the mean of LDL-C and of HDL-C when compared between metformin and exenatide This meta-analysis shows that
exenatide is effective in reducing BMI and testosterone levels in PCOS patients.

Conclusions: There were a significant reduction in BMI and testosterone levels of PCOS patients when exenatide
was used as compared to metformin. However, there was no effect on the mean of the LDL-C and HDL-C levels of
the PCOS patients.

Keywords: Exenatide; Metformin; Meta-analysis; Polycystic Ovary Syndrome

Highlights
Polycystic ovary syndrome (PCOS) affects a significant percentage of women in their reproductive age

and can lead to various health issues such as infertility, hirsutism, menstrual irregularities, hyperan-
drogenism, insulin resistance, abnormal glucose tolerance, and high risk for type 2 diabetes mellitus.

Obesity and insulin resistance are common in PCOS patients, and managing metabolic and hormonal
functions can help manage PCOS symptoms. Losing weight can also improve symptoms, but it can be
challenging.

Blood tests and ultrasound can help diagnose PCOS, but it is a difficult syndrome to diagnose. Met-
formin and exenatide are being studied as potential treatments, and a meta-analysis is required to re-
view and draw conclusions on their efficacy in controlling symptoms, metabolic status, and hormonal
state in PCOS patients.
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Introduction

Polycystic ovary syndrome (PCOS) affects 6-15% of women in their reproductive age making them in-
fertile, hirsutisms, menstrual irregularities, hyperandrogenism, polycystic ovaries, insulin resistance
(IR), abnormal glucose tolerance and high risk for type 2 diabetes mellitus. Obese patients and 30%
of normal-weight PCOS patients manifest insulin resistance. Insulin resistance results in hyperinsulin-
emia in patients, thus disturbing the normal function of the ovaries and ovulation rate. It causes the
ovaries to produce higher amounts of androgen than the normal range."-? Women with PCOS then
develop acne in their faces and experience severe hair fall and thinning of scalp making them bald but
not as severe as male baldness.® PCOS patients are also at risk of developing serious health issues
like diabetes, heart disease, high blood pressure, high LDL cholesterol, low HDL cholesterol.”’ The real
cause of PCOS is still unidentified but there are some possible causes that lead to PCOS which are
hereditary. Genes that are passed down from their parents or even passed down from their ancestors
leads to PCOS in women.® Research has shown that the PCOS patients who is obese and manifest in-
sulin resistance have increased number of white blood cells. Obese and insulin resistance leads to low-
grade- inflammation which proves for the elevation of white blood cellin PCOS patients who are obese
and have insulin.® Blood tests are also very helpful to diagnose PCOS as they can reveal our hormone
status in the body, which helps the diagnosis more. Additionally, ultrasound can be used to scan the
condition of the ovaries and uterus. PCOS is a condition that is difficult to diagnose, but doctors can
examine women with it by performing a pelvic examination to see if there are any abnormalities. Over
the years, many interventions to cure PCOS or to reduce the symptoms have been initiated. But not all
the interventions are working effectively in helping the PCOS patients.®® Researchers concentrate on
managing patients’ metabolic and hormonal functions because PCOS is a difficult syndrome to treat
and manage."” Obesity and insulin resistance are the most common side effects of PCOS. They find
losing weight a big challenge or even experience excessive weight gain at a very short period. There-
fore, to handle and control the metabolic complications an accurate and effective intervention must be
studied and investigated. Also, the effectiveness of exenatide in improving insulin resistance in PCOS
patients has not been proven.® In addition, PCOS patients are finding it hard to manage the symptom
because there is no effective treatment for the condition.® Additionally, individuals with PCOS exhibit
insulin resistance, which is the primary aetiology for pre-diabetics in the general population.®® There-
fore, metformin and exenatide are expected to be effective in managing the symptoms of PCOS but the
outcome of the drugs is still unclear.®

Furthermore, the effectiveness of exenatide drugs on obesity and diabetes have been studied but the
efficacy on the ovaries and uterus have not yet been investigated enough. Moreover, the effectiveness
of exenatide on the insulin level, ovary, and uterus when the patient is in stress are also not studied in
detail. Stress is also another factor that disturbs the normal hormonal function and causes infertility.”
Meta-analysis is a study done to quantitatively assess the validity and form a conclusion based on the
previous research done on the topic of interest. Meta-analysis is a subset of a systematic review. The
outcome from the meta-analysis can provide an accurate result of the effect of a treatment or the risk
a disease possesses."'! Therefore, the data from meta-analysis aid in estimating the outcome in PCOS
patients upon using the drugs Metformin and Exenatide. Meta-analysis is a systemic approach that
could provide an accurate estimation of the changes in PCOS patients after being prescribed Metformin
and Exenatide which was taken from individual studies.*? As insulin resistance among PCOS patients
increases over time, it mostly causes more severe problems like cardiovascular disease, obesity, and
diabetes. Therefore, more studies are being conducted to overcome this syndrome effectively.” PCOS
patients report higher conception rates after losing weight while obese patients experience improved
symptoms after losing 5% of the initial weight. However, the effectiveness of metformin in managing
weight is not satisfactory. Therefore, a study on alternative intervention and combined intervention is
done to check on the effectiveness of weight management.®® Numerous studies have been conduct-
ed, but fewer have examined the effectiveness of exenatide and metformin in PCOS patients. Thus, a
meta-analysis on the effectiveness of metformin and exenatide in PCOS patients is required to review
and draw conclusions from the research conducted on the efficacy of both medications in controlling
symptoms, metabolic status, and hormonal state in PCOS patients. Meta-analysis will provide a com-
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plete summary of all the studies done in a standardized manner to ease the process and access for
future research.

Methods

The study process that involves meta-analysis is in accordance with the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) guideline. PRISMA 2020 has been designed for a sys-
temic review of studies that focus on the effect of health intervention. PRISMA 2020 is also applicable to
both quantitative and qualitative studies. Also, PRISMA guidelines are used in order to produce perfect
and accurate reporting of the results which it directly aids in evidence-based decision-making via the
guidelines of the protocol. *¥

Eligibility Criteria
Eligibility criteria were determined using PICOS which is population, intervention, comparator, out-
come, and study design®® as indicated in Table 1.

Search Strategy and Data Source

Detailed and extensive search in five databases; ScienceDirect, Scopus, Medline, Oxford Journal, and
Wiley Online Library was done on the efficacy of the drugs, metformin, and exenatide in PCOS patients.
The keywords used to search research articles are PCOS, metformin, exenatide, and efficacy. Boolean
operator ‘AND’ is used to connect all the keywords together to perform an article search. The publica-
tion year was restricted from 2017-2021. Research articles are only focused on the process of article
search.

Scopus

(TITLE-ABS-KEY (PCOS) AND TITLE-ABS-KEY (metformin) AND TITLE-ABS-KEY (efficacy)) (TITLE-ABS-
KEY (PCOS) AND TITLE-ABS-KEY (exenatide))

PubMed
((PCOS) AND (metformin)) AND (efficacy)

((PCOS) AND (exenatide))

Table 1. Inclusion and Exclusion criteria of the study.

PICOS elements Inclusion criteria Exclusion criteria
Population Women suspected and diagnosed with Not PCOS patients
PCOS

Irrelevant to the objective of the study

Intervention Metformin and exenatide drug interven- | Intervention that are not related to either
tion for PCOS patients metformin or exenatide
Comparator Studies that reported the improvements of

symptoms in PCOS patients under either
one of the drugs, Metformin and Exenatide.

Outcome The efficacy of either one drugs or both the Non-clear data on the efficacy of the
drugs, Metformin and Exenatide in treating drugs
PCOS patients
Study design Focus only on research article or journals Non-full text articles
from 2017-2021 Non-English articles
Irrelevant to metformin or exenatide
medication
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Oxford Journal
PCOS AND metformin AND efficacy
PCOS AND exenatide

Wiley Online Library
“PCOS” anywhere and “metformin” anywhere and “efficacy” anywhere

“PCOS” anywhere and “exenatide” anywhere

ScienceDirect
“PCOS” and “metformin” and “efficacy”
“PCOS” and “exenatide”

Search Selection

Duplicated articles were removed, and the first screening was done where abstract and title screening
was done. The screening was done independently, according to the inclusion and exclusion criteria by
2 reviewers. Studies that were selected in the first screening were then subjected to full text screening
to ascertain it fulfilled the objective of the study. Studies that did not fulfill the criteria were excluded.
PRISMA flow diagram was used to state the flow of the selection process of the study.

Data Extraction

The details of data collected for human trials included (i) human sample (ii) blood sample (iii) body
measurements (iv) number of patients (v) gender (vi) age (vii) location (viii) drugs (xi) dosage (x) human
ethics (xi) outcome of the study (xii) adverse symptoms and the details of animal study includes (i)
organism (ii) sex (iii) weight (iv) animal sample (v) blood sample (vi) body measurements (vii) age (viii)
mode of administration (xi) animal ethics (x) location (xi) type of assay (xii) drugs (xiii) dosage.

Risk of Bias in Individual Studies

Risk of bias (RoB) or the quality assessment is done to make sure the data that is extracted from the
studies are transparent and the results that are produced are valid. The risk of bias for the human trials
and in vivo study would be different.

Human Trials RoB tools

The risk of bias assessment for the human study"’® was done in the RevMan software. There were 6
selection biases. They were selection bias, performance bias, detection bias, attrition bias, reporting
bias, and other biases. The risk of bias and state of the assessment were evaluated in 3 ways. They were
high risk, low risk, and unclear risk.

In-vivo RoB tools

The Systematic Review Center for Laboratory animal Experimentation (SYRCLE) RoB tool will be used
for the risk of bias assessment for the in-vitro study. The (SYRCLE) RoB tool has 10 entries and that entry
has 6 types of bias which are selection bias, performance bias, detection bias, attrition bias, reporting
bias and other biases. There are some signaling questions that must be answered with a yes, unclear,
or no in order to undertake the risk of bias assessment. If the answer was “Yes”, it indicates a low risk
of bias. If the answer was “no”, it indicates high risk of bias. If the answer was “unclear”, it indicates an
unclear risk of bias.""

Data Analysis and Result Analysis

The data that were extracted and analyzed in RevMan to obtain the pool result. The overall result was
acquired after adjusting the effect model which was the fixed- effect model or random- effect model.
In order to choose between fixed effect model and random effect model the /2 Statistics is crucial.*®
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Reported that statistics of 50-90 % portrays a substantial heterogeneity. If the I statistics is less than
50% then the heterogeneity is not significant therefore a fixed effect model would be used. If, the
statistics is more than 50% then the heterogeneity is significant therefore a random effect model would
be used. The results of 95% CI were also recorded. In the forest plot, the lines that indicate the 95% Cl
specify the significance of the result. Therefore, if the line passes zero then the result is known to be
non-significant.

Results

The article search was done precisely and extensively by using 4 keywords which were (PCOS AND
metformin AND efficacy) (PCOS AND exenatide). A total of 965 articles were selected from 5 databases
(ScienceDirect, Scopus, Wiley Online Library, Oxford Journal Online, PubMed). A total of 389 articles
from ScienceDirect, 155 articles from Scopus, 234 articles from Wiley Online Library, 100 articles from
Oxford Journal Online and 87 articles from PubMed. A total of 65 duplicated articles were removed.

In the first screening, the title and abstract were screened, a total of 762 articles were removed because
they were not according to the inclusion criteria. After the first screening, 138 articles remained. The
138 articles were subjected to full text screening. After full text-screening, 58 articles were included and
80 articles that do not fulfill the criteria were removed. The 58 articles has full text available online,
are original articles which focus on PCOS, are published in English language, are not meta-analysis
nor systematic review type of article papers, do not discuss on metformin and exenatide efficacy and
have sufficient data to be discussed and Only 6 articles were included for meta-analysis as they have
discussion on metformin and exenatide efficacy and have sufficient data to be discussed (Figure 1).

Characteristics of the Study Selection

There were two types of subjects used: human and rats/mice. In human trials, there were 4 types of
drugs that were used to study among PCOS women which were metformin monotherapy (Table 2),
exenatide monotherapy (Table 3), metformin and exenatide combination therapy (Table 4) and other
combination drug treatment (Table 5). In human trials, blood samples and body measurement were
taken to measure Low Density Lipoprotein (LDL), High Density Lipoprotein (HDL), testosterone and
Body Mass Index (BMI). The age of PCOS patients were between 18 to 40 years old. Each study did
not exceed 40 years of age because after the age of 40, females may start having period irregularities
and reach the stage of menopause. In in-vivo study, there were combination of drugs that were used
to study among rats and mice (Table 6). Sprague Dawley rats were more commonly used followed by
Wistar rat and BALB C mice. The mode of drug administration was either through oral, subcutaneous,
and intraperitoneal routes. Blood test result and body measurement were used to observe the drug
effect. The total number of papers that were excluded from the study selection was 80; 19 articles had
no full articles access, 11 were non-original articles, 5 were non-English and non-PCOS articles, 39 were
review, systemic review, and meta-analysis articles, 1 article was not related to efficacy of metformin
and exenatide and 5 articles had no adequate data.

Risk of Bias

Risk of Bias was done on selected articles using the checklist from RevMan software for human stud-
ies® while for in vivo study, Systematic Review Centre for Laboratory Animal Experimentation (SYRCLE)
was used to evaluate the selected studies"” for the study on the efficacy of metformin and exenatide
on PCOS patients. The percentage of the bias assessment risk was calculated where the total score of
all relevant items were divided by the total possible score. The total possible score was calculated by
multiplying the items with the value of two (2). This is because 2 indicates yes (low risk), 1 indicates
unclear (unclear risk) and 0 indicates no (high risk).

total score obtained
14

x 100 %
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[ Identification of studies via databases

Records identified from:

c

2 Scopus (n=155)

é gcl:nmz Direct En= gg?} Studies included from
ubme n= >

3 Oxford Journal Online (= 100) 2017- 2021

= Wiley Online Library  (n= 234)

Total C(n=965) )

) (

Records after duplicates Duplicates
removed > n=65
n =900
_ | Excluded after title and abstract screening
v n=762
£
c
3
3 Records screened on title and abstract
n=138 Excluded after full text screening
= full text unavailable: 19
l > « not original articles: 11
« non- PCOS articles: 3
Records assessed for eligibility « non- English article: 2
(second screening) « meta-analysis and systemic review
n=58 articles: 39
— + not related to efficacy of metformin and
exenatide: 1
() + no adequate data: 4
% Total: 80
E Studies included in gquantitative
= synthesis (meta-analysis)
— (n=6)

Figure 1: PRISMA flowchart of article search.

If the percentage is more than 50 % then, the selected articles are of high quality while if the percentage
is less than 50 % then, the selected articles are of low quality. The percentage of the bias assessment
risk for human studies ranged from 28.57 % to 100 %. Forty-one human studies were selected. Three
studies showed a high risk of bias. A study by?" showed high risk of bias in selection, performance and
other bias because there was a lack of randomization, no blinding during period of study and also the
process of aging in participants interfere with the observation of the study. A study by®¥ showed the
high risk of bias in selection, performance, detection, and other bias because the participants were not
randomized, not blinded and also this study was a retrospective cohort. A study by©” showed high risk
of bias in selection, performance and detection bias because it was an open-label study where both the
physicians and participants are aware of the intervention being prescribed. The remaining 38 articles
showed low risk of bias. The percentage of the bias assessment risk for the in vivo studies ranged from
42.86% to 100%. Seventeen in vivo studies were selected and four studies showed high risk of bias. The
studies showed high risk of bias in selection, performance, and detection bias because the animals
were not randomized during the period of study. The remaining 13 articles showed low risk of bias.
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Table 2. Summary of metformin treatment in human trials.

Outcome of the study

References

Larger head circumference of the newborns in metformin group.

(19)

Reduced acne and hirsutism. The abortion rate is also reduced, and menstrual cycle were regu-
lated.

(20)

Loss of body mass, menstrual frequency increased, and testosterone and androstenedione level
decreased.

(21)

Reduced BMI and BP, reduce in the waist hip ratio level and increase in LDL size and adiponectin.

(22)

The BMI of the patients were reduced, improved menstrual cycle, and decreased level of testos-

terone, and luteinizing hormone.

(23)

Ovulation was successful for around 84% of women.

Improved the BMI and insulin resistance of PCOS patients.

Reduced body weight and improved menstrual cycle.

Testosterone level dropped.

Effective in ovarian hyperandrogenism and acne in women with PCOS.

Improves peripheral endothelial function in PCOS.

Table 3. Summary of exenatide treatment in human trials.

Outcome of the study

References

Changes in weight, endothelial function, serum endothelial markers, change in inflammation
(hsCRP).

(30)

Exenatide regulate metabolic disorders, especially amino acid disorders.

(31)

Table 4. Comparison of metformin and exenatide treatment in human trials.

Outcome of the study

References

Exenatide showed better loss of weight, improving insulin resistance and reducing inflam-
mation than metformin. Metformin showed reduced level of total cholesterol as compared to
exenatide.

1)

LDL levels declined in Metformin; HDL lipid levels remained the same in all treatment group.

(10)

Exenatide is more effective in regulating the menstrual cycle then Metformin. Testosterone lev-
el reduced in both treatments. BMI was reduced more in exenatide group than the Met group.

COM therapy was more effective than Metformin alone in reducing body weight, BMI, and
improving insulin sensitivity in overweight or obese PCOS women.

(13)

Asignificant increase in circulating ZAG.

(32)

Table 5. Summary of other combination drug treatment in human trials.

Drugs Outcome of the study

References

Metformin and clomi- Follicular development and ovulation rate increased
phene

(33)

Metformin and Improved insulin sensitivity, metformin and combine drugs showed
saxagliptin areduced in total cholesterol level, metformin shows decrease in
the LDL-C and increase in HDL-C levels

(34)

Cinnamon, metformin | Testosterone level was maintained in patients with both cinnamon

(35)

and darchini and metformin and change in ovarian size was observed.
N-acetyl cysteine, met- | Serum concentrations of total testosterone and fasting insulin was
formin, and clomiphene reduced in metformin and BMI was reduced too.
citrate

(36)

Ars Pharm. 2023;64(2):100-122

107




Kesavan S, Akim Am, Chaudry G, Ranneh YK

Drugs

Outcome of the study

References

Sitagliptin and met-
formin

Metformin group experienced a most reduced in body weight and
improved the menstrual cycle

(37

Metformin, inositol

The M1 oocyte count was significantly lower in the metformin group
than in the inositol and control groups

(38)

Exenatide, dapagliflozin,
or phentermine/ topira-
mate and metformin

EQW/DAPA and PHEN/TPM showed better weight loss, reduced in
waist circumference and waist to hip ratio compared to DAPA and
DAPA/MET

(39)

Metformin and myoi-
nositol

Metformin reduced the body weight and improved menstrual cycle.

(40)

Metformin and oral
contraceptive pills

Metformin and OCP reduced body weight and increase in tri-
glecerides

(41)

Metformin and empagli-
flozin

The empagliflozin showed a decrease in BMI, WC and total fat mass
as compared to metformin which were all increased.

(42)

Combined oral contra-
ceptive, spironolactone
and metformin

The hirsutism score, serum total testosterone, free testosterone and
androstenedione concentrations decreased more with COC plus
spironolactone than with metformin.

The HDL and TG were also increased in the COC plus spironolactone
than with metformin.

(43)

Bushen Huatan Decoc-
tion and metformin

HOMA-IR of Bushen Huatan Decoction combined with metformin
group will decrease more than metformin alone.

(44)

Metformin and caber-
goline

The use of cabergoline and metformin had improvement on cycle
regularity and reduced level of prolactin in PCOS than the use of
metformin alone.

(45)

Metformin, myoinositol
and plus D-chiro inositol

Combined therapy with metformin and Ml plus DCI in women with
PCOS and insulin resistance shows improvement

(46)

Metformin and N-acetyl
cysteine

NAC found to improves some clinical features, biochemical markers
of insulin resistance and hormonal levels.

(47)

Metformin and isotreti-
noin

Metformin is effective in treating acne and improving metabolic
status. Metformin shows better improvement in PCOS patients with
acne as compared isotretinoin.

(48)

Metformin and placebo

Metformin reduced number of patients with late miscarriage and
preterm birth.

(49)

Metformin and GnRH

Metformin group the endometrial thickness was prominent as com-

agonists pared to the control group.
Metformin XR, Saxagliptin or metformin XR administration, had improvements in (51
saxagliptin central adiposity, insulin levels, glucose control, androgen levels,

and menstrual cyclicity.

Rosiglitazone, spirono-
lactone, and metformin

Spironolactone with rosiglitazone improves the anti-androgenic
and reduces its fluid retaining effect. Metformin with rosiglitazone
improves insulin sensitivity, improves anthropometric parameters

without increasing adverse event rate.

(52)

Spironolactone, met-
formin, pioglitazone

Metformin with vitamin D reduces the serum testosterone in PCOS
patients.
Pioglitazone was observed to have reduce in body weight.

(53)

Exenatide injection,
clomiphene citrate
capsules,
metformin hydrochlo-
ride tablets

Exenatide shows decreased level of LH and T in PCOS patients.
Exenatide and clomiphene citrate is effective reducing the level of
insulin resistance in patients and also promote ovulation.

(54)

Exenatide injection

Changes in weight, endothelial function, serum endothelial mark-
ers, change in inflammation (hsCRP).

(30)
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Table 6. Summary of various drug treatments in in vivo study.

Drugs

Outcome

Refer-
ence

Letrozole, metformin,
sodium selenite

Testosterone level was reduced in both selenium and metformin, LDL-C
reduced while HDL-C was increased.

(55)

Metformin and catechins

Metformin or Catechins treatment reduces uterine weight, hormone secre-
tion and insulin resistance in mice.

(56)

Letrozole, metformin and
exenatide

Metformin and exenatide could reduce body weight, reduce serum insulin
levels, and improve IR.
Exenatide administration could also reduce serum FG levels.

(12)

Metformin, auraptene and
dehydroepiandrosterone

AUR improves the maturation and IVF potential of PCOS oocytes via its
anti-inflammatory property, an increase in intracellular GSH level, and
protection against ROS activity.

(57)

Estradiol valerate, met-
formin and chamomile
flowers

Chamomile extract works well by lowering the testosterone-level, and
antiapoptotic mechanisms.
Serum concentrations of urea and BUN may increase with Met therapy.

(58)

Ocimum kilimandschar-
icum, letrozole and
metformin

The treatment improved regular estrous cycle restoration, improved estro-
gen and progesterone levels and reduced testosterone levels.

(59)

Metformin, pioglitazone
and letrzole

Metformin and pioglitazone treatment improves both metabolic and
reproductive parameters of PCOS in rats. The treatment down-regulated
LH receptor mRNA expression and up-regulation of FSH receptor mRNA
expression respectively in PCOS rats.

(60)

Letrozole, Metformin
and Liuwei Dihuang Pills
(LWDH)

LWDH Pills successfully normalized blood glucose level and manage the
hyperandrogenemia.

(61)

Metformin, dapsone and
testosterone enanthate

Metformin significantly improved the hormone imbalances. Metformin and
dapsone markedly reduced the LDL and LDL/HDL ratio.

(62)

Metformin and sorafenib

The treatment exerted a synergistic therapeutic effect on PCOS-induced
EH both in vivo and in vitro by regulating the process of autophagy.

(63)

Metformin and pioglita-
zone

The treatment reduced the testosterone levels in a PCOS model.

(64)

Sitagliptin and metformin

Combination therapy improves PCOS with IR, through upregulation of
IncRNA H19.

(65)

Matricaria chamomilla and
metformin

The treatment improved the thyroid hypofunction in PCOS rats.

(66)

Astaxanthin and met-
formin

The treatment reduced oxidative stress factor H,0, and apoptosis activity.
It increases the level of AKT expression. Ovulation was also induced.

(67)

Diane-35 and metformin

Diane-35 and metformin reduced body weight and testosterone level.

Exendin- 4 Dehydroepi-
androsterone

Exendin-4 reduced weight, fasting blood glucose, fasting blood insulin,
HOMA-IR and LH/FSH levels in PCOS patients. The number of follicles were
increased.

Metformin and exenatide

Both metformin and exenatide can improve the reproductive and endo-
crine functions of rats with PCOS via the AMPKa-SIRT1 pathway.
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Table 7. Risk of Bias of Human Studies.

Reference
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(19)
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71.43%
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Reference Q1 Q2 Q3 Q4 Q5 Q6 Q7 Total RoB (%)
52) 0 1 1 1 0 2 2 50%
53) 2 1 1 1 2 2 2 78.57%
(30 0 0 0 0 2 2 2 42.86%
61 2 2 2 2 2 2 2 100%

Q1: Random sequence generation (selection bias): Was the allocation sequence generated appropriately?

Q2: Allocation concealment (selection bias): Were the physicians unaware of allocation code up to actual patient
enrolment?

Q3: Blinding of personnel/ care providers (performance bias): Were the participants, unaware of actual treatment?
Q4: Blinding of outcome assessor (detection bias): Were the outcome assessors, unaware of actual treatment?

Q5: Incomplete outcome data (attrition bias): Were all data analyzed, minimizing the impact of loses to follow up?
Q6: Selective Reporting (reporting bias): Were all relevant outcomes thoroughly reported?

Q7: Other Bias: Was the risk of any other bias low?

Table 8. Risk of bias for in vivo studies.

Reference Total RoB (%)
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78.57%
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(67)

Q1: Random sequence generation (selection bias): Was the allocation sequence adequately generated and applied?
Q2: Allocation concealment (selection bias): Was the allocation adequately concealed?

Q3: Random housing (performance bias): Were the animals randomly housed during the experiment?

Q4: Random outcome assessor (detection bias): Were animals selected at random for outcome assessment?

Q5: Incomplete outcome data (attrition bias): Were incomplete outcome data adequately addressed?

Q6: Selective Reporting (reporting bias): Are reports of the study free of selective outcome reporting?

Q7: Other Bias: Was the study apparently free of other problems that could result in high risk of bias

Meta-analysis on the mean difference of the efficacy of exenatide as compared to met-
formin in BMI levels of PCOS patients

Forest plot in figure 2 exhibited the pool effect on the efficacy of exenatide as compared to metformin
in reducing the Body Mass Index (BMI) of PCOS patients. The forest plot shows the first author of the
article and the year it was published. The statistical analysis portrayed, that the pool effect between
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the two interventions, exenatide and metformin was (mean difference = 0.51; 95% Confidence Interval
(CI)=0.07, 0.96, 12= 52%). The pool results did not intersect the line of no effect and shows that there
was a significant reduction in BMI levels of PCOS patients in exenatide as compared to metformin inter-
vention. The p value is also less than 0.05, which proves the result to be significant (p=0.02).

Metformin Exenatide Mean Difference Mean Difference
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Figure 2. Forest plot of the meta-analysis from six studies showed the overall mean difference of the efficacy of
exenatide as compared to metformin in PCOS patients (mean difference = 0.51; 95% Confidence Interval
(Cl)=0.07, 0.96, 12= 52%). The pool result did not intersect the line of no effect indicating the result to be
significant, where exenatide has a significant reduction in the BMI level of PCOS patients as compared to
metformin. The p value is also less than 0.05, which proves the results to be significant (p=0.02)

Meta-analysis on mean difference of the efficacy of exenatide as compared to metformin
in testosterone levels of PCOS patients

Forest plot in figure 3 exhibited the pool effect on the efficacy of exenatide as compared to metformin
in reducing the Body Mass Index (BMI) of PCOS patients. The forest plot shows the first author of the
article and the year it was published. The statistical analysis portrayed, that the pool effect between
the two interventions, exenatide and metformin was (mean difference = 0.15; 95% Confidence Interval
(C1)=0.07,0.22,12=0%). The pool results did not intersect the line of no effect and shows that there was
a significant reduction in testosterone levels of PCOS patients in exenatide as compared to metformin
intervention. The p value is also less than 0.05, which proves the result to be significant (p=0.0002).

Metformin Exenatide Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight [V, Fixed, 95% CI IV, Fixed, 95% CI
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Tao 2021 1.86 0.82 B1 203 203 B1 20% -017[0.72 038
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Figure 3. Forest plot of the meta-analysis from six studies showed the overall mean difference of the efficacy of
exenatide as compared to metformin in PCOS patients (mean difference was (mean difference = 0.15;
95% Confidence Interval (Cl)=0.07, 0.22, / 2= 0%). The pool result did not intersect the line of no effect in-
dicating the result to be significant, where exenatide has a significant reduction in the testosterone level
of PCOS patients as compared to metformin. The p value is also less than 0.05, which proves the results
to be significant (p=0.0002).
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Meta-analysis on mean difference of the efficacy of exenatide as compared to metformin
in LDL levels of PCOS patients

Forest plot in figure 4 exhibited the pool effect on the efficacy of exenatide as compared to metformin
in reducing the Low-Density Lipoprotein Cholesterol (LDL-C) of PCOS patients. The forest plot shows
the first author of the article and the year it was published. The statistical analysis portrayed, that the
pool effect between the two interventions, exenatide and metformin was (mean difference =-0.09; 95%
Confidence Interval (Cl)=-0.29, 0.12, / 2= 0%). The pool results intersect the line of no effect and shows
that there was no significant reduction in LDL cholesterol levels of PCOS patients when compared be-
tween exenatide and metformin intervention. The p value is also more than 0.05, which proves the
result to be not significant (p=0.40).
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Figure 4. Forest plot of the meta-analysis from six studies showed the overall mean difference of the efficacy of ex-
enatide as compared to metformin in PCOS (mean difference =-0.09; 95% Confidence Interval (Cl)=-0.29,
0.12, / 2= 0%). The pool results intersect the line of no effect indicating the result to be not significant,
where there was no significant reduction in the LDL-C level of PCOS patients when compared between
exenatide and metformin. The p value is also more than 0.05, which proves the results to be significant
(p=0.40).

Meta-analysis on mean difference of the efficacy of exenatide as compared to metformin
in HDL levels of PCOS patients

Forest plot in figure 5 exhibited the pool effect on the efficacy of exenatide as compared to metformin
in reducing the High-Density Lipoprotein Cholesterol (HDL-C) of PCOS patients. The forest plot shows
the first author of the article and the year it was published. The statistical analysis portrayed, that the
pool effect between the two interventions, exenatide and metformin was (mean difference = 0.06; 95%
Confidence Interval (Cl)=-0.01, 0.13, /2= 80%). The pool results intersect the line of no effect and shows
that there was no significant reduction in HDL cholesterol levels of PCOS patients when compared be-
tween exenatide and metformin intervention. The p value is also more than 0.05, which proves the
result to be not significant (p=0.11).

Metformin Exenatide Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
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Zheng 2017 143 027 41 127 044 41 197%  016[0.00,0.37 =
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Figure 5. Forest plot of the meta-analysis from six studies showed the overall mean difference of the efficacy of
exenatide as compared to metformin in was (mean difference = 0.06; 95% Confidence Interval (Cl)=-0.01,
0.13, /2= 80%). The pool results intersect the line of no effect indicating the result to be not significant,
where there was no significant reduction in the HDL-C level of PCOS patients when compared between
exenatide and metformin. The p-value is also more than 0.05, which proves the results to be significant
(p=0.11).

Ars Pharm. 2023;64(2):100-122 113



Kesavan S, Akim Am, Chaudry G, Ranneh YK

Discussion

Interpretation of the evidence

There were 6 studies that compared the efficacy between metformin and exenatide. Meta-analysis
of the included studies shows that when exenatide was administered, they showed significant im-
provement in terms of BMI (mean difference = 0.51; 95% Confidence Interval (Cl)= 0.07, 0.96, | 2= 52%);
p=0.02) and testosterone levels (mean difference = 0.15; 95% Confidence Interval (Cl)= 0.07, 0.22, / 2=
0%; p=0.0002), whereas the LDL-C (mean difference =-0.09; 95% Confidence Interval (Cl)=-0.29, 0.12, /
2= 0%; p=0.40) and HDL-C (mean difference = 0.06; 95% Confidence Interval (Cl)=-0.01, 0.13, / 2= 80%j;
p=0.11) had no significant improvement.

Efficacy of metformin and exenatide

Exenatide drugs appear to manifest more adverse effects, but the drug is effective in treating and man-
aging the symptoms in PCOS patients by improving the insulin resistance, normalizing the BMI of the
patients, reduce food absorption and reducing inflammation than metformin.®™ reported that met-
formin showed improvements in live births, pregnancy and ovulation rate. According to" the BMI level
of patients under exenatide as compared to metformin showed a better reduction. PCOS patients given
exenatide manifested improved menstrual cycle, IR which leads to high chance of getting pregnant.
Improvement in insulin resistance was mediated by AMP-activated protein kinase (AMPK) which could
be a promising target to cure PCOS.""

There were 2 efficacy endpoints upon the medication. The first efficacy endpoint was that patients re-
ported with prediabetes returned to have normal blood glucose levels. A total of 76 out of 150 patients
showed improvements in the blood glucose level upon 12 weeks of medication. The remission rate
of prediabetes was 64% under the combination group. The combination of metformin and exenatide
drugs showed the highest remission rate to prediabetes and improved menstrual cycle and ovulation
rate [10, 70]. Exenatide medication alone had 56% of patients who showed improvements while met-
formin medication had the lowest improvement rate which was 32%. The secondary endpoint would
be improvements in their anthropometric measurements. The reduction in the BMI level was seen in
both the drugs. Improvements in the hormonal status such as the testosterone level and their lipid pro-
file such as the HDL-C and LDL-C were also seen under the medication. The testosterone level was also
lowered for both the drugs. The level of LDL-C was lowered under metformin and combination drugs
but not under exenatide drugs. More LDL-C was lowered in metformin as compared in the combination
drugs. The HDL-C level in PCOS patients did not show any improvements from the baseline." | have
been reported that the fasting and mean blood glucose levels of PCOS patients showed significant
improvements under exenatide. ® The fasting insulin sensitivity tested by the HOMA-IR showed that
all drugs showed improvements but PCOS patients under exenatide medication showed the highest
response to insulin. The BMI level was also significantly reduced under exenatide medication. The total
testosterone levels in all medication groups were reduced while the LDL-C and HDL-C levels did not
show any improvements as compared to the baseline.

Adverse effect of the treatment

Metformin and exenatide drugs cause some adverse events upon prescription of medicine. During the
study of PCOS patients with metformin, they develop mild to moderate gastrointestinal reactions. ™
In groups that were prescribed with exenatide, they had nausea which was the common symptoms
among the patients. Nausea was from mild to moderate intensity where the symptoms started from
0 to 8 weeks upon prescription. Exenatide medication initially showed more symptoms of nausea in
PCOS patients which eventually reduced in numbers as patients were able to tolerate the medication.
Vomiting and abdominal distension were also prominently seen in PCOS patients under exenatide. The
doses that were gradually increased for both drugs, metformin and exenatide appear to show lesser
adverse symptoms. PCOS patients under metformin had frequent diarrhea as compared to the com-
bination group. The combination medication of both the drugs exenatide and metformin also has more
adverse effects in PCOS patients. The combination group manifest nausea in a more severe level as

Ars Pharm. 2023;64(2):100-122 114



Kesavan S, Akim Am, Chaudry G, Ranneh YK

compared to metformin. Abdominal distension, constipation, vomiting, headache, and fatigue are the
common adverse effects of both the metformin and combination drugs."*?

Moreover, PCOS patients that were studied with exenatide medication showed pruritus and subcuta-
neous induration with a diameter of <0.5 cm at the injection site when they were injected subcutane-
ously. Patients did not drop out from the study although they had itchiness at the site of injection.®?

Resistance towards treatment or dropouts from treatment

PCOS patients under exenatide medication had higher dropout rates as the patients could not tolerate
gastrointestinal reactions as compared to metformin." Patients also dropped out from the treatment
due to diarrhea during the course of study.*? PCOS patients prescribed with either exenatide, met-
formin or combined drugs could not continue in the study being due to their failure in following the
80% of dosage prescribed and where they reduced the dosage on their own without getting consent.
Patients also fail to take the medicines on time as being prescribed, making them unable to continue
in the study too. Patients also had to drop out from the study as some had adverse reactions where 2
patients from exenatide and metformin had nausea and vomiting while 1 patient with headache under
metformin treatment.® Apart from that,® reported that around 4 PCOS patients became pregnant
while the study was conducted making them unable to continue the study.

Similarities and Differences in the efficacy between metformin and exenatide

PCOS patients are not only characterized by hyperandrogenism and infertility but are also associat-
ed with metabolic abnormalities like prediabetes which has a higher possibility to progress to type
2 diabetes. Insulin resistance is one the main pathophysiology in of prediabetic in PCOS patients.*?
Obesity mainly abdominal obesity in PCOS women is highly associated with metabolic disorders. In
a present study, both exenatide and metformin drug significantly reduces the levels of HbAlc in obese
or overweight patients, but exenatide was observed to work more effectively as compared to met-
formin.™ Exenatide and metformin drug was also proved to reduce weight in PCOS patients, but the
combination therapy of the drug proved to be more effective in reducing the weight of PCOS patients.
(2 Exenatide drug is a Glucagon-like peptide-1 (GLP-1) receptor agonist. GLP-1 receptor agonist works
the best for type 2 diabetes patients and was also proved to reduce the weight in obese or overweight
patients more efficiently than metformin.™ Also, metformin works by suppressing hepatic glucone-
ogenesis and improve the levels of fasting blood glucose whereas exenatide reduces plasma glucose
level by inducing the 3 - cell insulin secretion. Therefore, if PCOS women who are at their reproductive
age, can manage the weight by either intervention or lifestyle modification then the prediabetic state
of PCOS can be managed and prevent the progressing to type 2 diabetes. Also, weight loss in PCOS
patients can aid in reducing hyperinsulinemia and hyperandrogenism.

Insulin resistance and hyperandrogenisms in PCOS

A recent study has stated that increased phosphorylation of insulin-stimulated association of IRS-1 at
the main regulatory site of the Ser312 was observed in PCOS patients which leads to the disturbance
in insulin signaling." In PCOS patients, ovaries produce 60% of androgen and adrenal glands produce
the remaining 40% of androgen and this leads to hyperandrogenemia in PCOS patients. The GnRH
agonists were found to disturb the androgen synthesis in the ovaries of PCOS women which leads to
higher level of androgen hormone in their blood. Also, it was found that dexamethasone disturbs the
androgen synthesis of the adrenal glands of PCOS women which leads to higher level of androgen
hormone in their blood. Lower level of sex-hormone binding globulin (SHBG) leads to increased level
of testosterone in the blood because the hormone is unable to bind to the receptor and remains in
the blood. In addition, a recent study found that a drug diazoxide, reduces insulin production without
altering the insulin sensitivity. This also leads to increased SHBG levels in PCOS women. This scenario
explains clearly why obese PCOS women tend to have low levels of SHBG."™
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Obesity and PCOS

Obesity is closely related with the manifestation of symptoms by PCOS women, especially insulin re-
sistance. A study states that, PCOS women were highly affected by obesity, inherited insulin resistance
and extrinsic insulin resistance due to unhealthy lifestyle. PCOS women, mostly have higher abdominal
obesity which is correlated to insulin resistance. Both obesity and insulin resistance increase the symp-
toms and manifestation of the disease, PCOS.™ A study by ® states that obesity aggravates glucose
intolerance rate, therefore obese PCOS women tend to manifest high rate of glucose intolerance. Obese
women are mostly observed to have menstrual irregularities and anovulatory infertility. PCOS wom-
en with BMI more than 24 kg/m2 are mostly being diagnosed with anovulatory infertility. Moreover,
PCOS women normally has increased androgen levels and obesity, especially central obesity worsens
the symptoms due to low levels of SHBG levels due to hyperinsulinemia.™ Overweight or obese PCOS
women of all ages have low levels of Sex-Hormone Binding Globulin (SHBG) than PCOS women who
has normal BMI. Abdominal obesity is highly related to low levels of SHBG. Obese or overweight PCOS
women have reduced levels of SHBG and increased levels of total testosterone, fasting insulin and glu-
cose levels and HOMA-IR which proves that the BMI of the PCOS women have a significant influence
in insulin resistance and hyperandrogenism. A recent study confirms that increased insulin level in the
body reduces the SHBG level by disturbing the hepatic production of SHBG which eventually increased
the level of free testosterone androgen.”’® Increased level of free testosterone also leads to insulin re-
sistance (IR). Therefore, PCOS women should focus in managing the weight and to normalize their BMI
levels by engaging themselves in physical activity and practice healthy diet. By doing this PCOS women
can improve hyperandrogenism, ovulation, menstruation and increase SHBG levels in the blood."

Risk of Bias (RoB) Assessment

This meta-analysis focuses on human studies and in vivo studies. A total of 57 articles were retrieved
and mostly the studies involved were human studies. The risk of bias for human study was done using
the Cochrane tool.® Three studies were observed to be high risk bias with low quality of studies. A
study® showed high risk in random sequence generation (selection bias) because there was no ran-
domization for the placebo, blinding of personnel/care providers (performance bias) was also high risk
because there was no blinding of participants as they were aware of the intervention given to them and
other bias was also high risk because patient aging process disturbed the outcome of the study. Un-
clear bias was reported for allocation concealment (selection bias), blinding of outcome assessor (de-
tection bias) and incomplete outcome data (attrition bias) as there were insufficient reporting of data
and information. A study ¥ showed high risk of bias in random sequence generation (selection bias)
because no randomization of study group was done, allocation concealment (selection bias) was high
risk as the physicians were aware of the allocation of intervention, blinding of personnel/ care provid-
ers (performance bias) was also high as the participants were not blinded, blinding of outcome asses-
sor (detection bias) also had high risk as outcome assessors were not blinded and other bias was also
high risk as in retrospective cohort study is highly prone to misclassification bias. Moreover, a study®”
showed high risk of bias in random sequence generation (selection bias) because no randomization
of study group was done as it was an open label study, allocation concealment (selection bias) was
high risk as the physicians were aware of the allocation of intervention as it was an open label study,
blinding of personnel/ care providers (performance bias) was also high as the participants were not
blinded since it is an open label study, blinding of outcome assessor (detection bias) also had high risk
as outcome assessors were not blinded due to the open label study. The RoB analysis for in vivo study
was done using the Systematic Review Centre for Laboratory Animal Experimentation (SYRCLE) tool.
WALl 4 studies reported to have high risk of bias where it had low quality of studies. The study®962645%)
showed high risk of bias in random sequence generation (selection bias) because no randomization
of animal group was done, allocation concealment (selection bias) was high risk as the investigators
can foresee the animal groups allocated for intervention, blinding of personnel/ care providers (per-
formance bias) was also high as the animals were not housed randomly, blinding of outcome assessor
(detection bias) was also high as the animals were not selected at random for outcome assessment.
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Limitations of the study

The meta-analysis was subjected to a few limitations. The studies that were included had a smaller
sample size. Smaller sample size can lead to false result where the real efficacy of the drugs could not
be properly concluded.™ To be precise small sample size can lead to false positive result. This could
lead to the participation of the study group to be not benefited and does not provide benefit to future
patients and for the improvement and development of science.® Small sample size of study can lead
to defect in the result interpretation especially in terms of p-value and 95% confidence interval val-
ue.®The next limitation is that the study is single centered study. The issue in single-centered study
design is the limited external validity. The efficacy of the intervention done in a single centered study
design could not generalize the efficacy of the intervention to an entire population.® Moreover, the
studies included were also observed to have a shorter duration of intervention. Shorter duration of
intervention can restrict the researchers from observing and comparing the sustainability of the drugs.
19 Also, articles that were only published in English were included due to the language barrier.

Conclusion and Future recommendation

This meta-analysis summarizes that the drug, exenatide has a significant reduction on the level of BMI
and testosterone when compared to the drug, metformin (mean difference = 0.51; 95% Confidence
Interval (Cl)=0.07, 0.96, / 2= 52%; p=0.02) and (mean difference = 0.15; 95% Confidence Interval (Cl)=
0.07, 0.22, | 2= 0%; p=0.0002). Also, there were no significant effect on the level of low-density lipo-
protein cholesterol (LDL-C) and high-density lipoprotein cholesterol (HDL-C) when compared between
metformin and exenatide (mean difference = -0.09; 95% Confidence Interval (Cl)=-0.29, 0.12, / 2= 0%;
p=0.40) and (mean difference = 0.06; 95% Confidence Interval (Cl)=-0.01, 0.13, / 2= 80%; p=0.11). All the
findings suggested that insulin resistance and obesity worsen the symptoms in polycystic ovarian syn-
drome (PCOS) women. Reducing weight in PCOS women can improve insulin resistance.®® Therefore,
an effective intervention like, exenatide and proper weight management and healthy lifestyle should
be practiced by PCOS women in order to prevent further complications.™™

One of the recommendations for future research would be that longer duration of intervention should
be implemented while observing the response from PCOS women. % Longer duration of intervention
canyield, an increased number of precise outcomes.® It is also suggested to conduct the research with
a larger number of study group diagnosed with PCOS, as larger sample size can prevent false positive
results and prevent misinterpretation of the result obtained.®®VAlso, it is best if the research could fo-
cus into multi-ethnic or multi-centered groups in order to confirm the findings of the research as it can
help to prove to be effective to all PCOS women populations.? Different people respond differently to
the same drug, therefore focusing into multi-ethnic or multi-centered groups can provide a proper re-
sult, as we can observe, and study different reactivity of different ethnic groups and future research can
focus into more effective dosage of the drug or even better intervention to cure PCOS can be identified.
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Resumen

Introduccion: El febuxostat pertenece a los formacos clase Il del Sistema de Clasificacién Biofarmacéutica, los
cuales presentan baja solubilidad y alta permeabilidad. La dispersion sélida amorfa es una de las técnicas que
pueden ser Utiles para mejorar la solubilidad y las caracteristicas del polvo.

Objetivo: optimizar la concentracién de polimeros hidrofilicos e hidrofébicos para mejorar la velocidad de disolu-
ciony la solubilidad de las tabletas de febuxostat.

Métodos: La dispersién sélida amorfa de febuxostat se preparé mediante el método de secado por aspersidn uti-
lizando Kolliphor P237 (1:2). Esta dispersidn sélida amorfa se utilizd ademas para comprimir el comprimido. Para
mejorar la solubilidad y la tasa de disolucién, se aplicé un disefio factorial completo para optimizar la concentracién
critica de KollidonSR e hidroxi propil metil celulosa (HPMC K4M). Los comprimidos preparados se caracterizaron por
pardmetros de precompresion y poscompresion.

Resultados: La velocidad de liberacidn del farmaco se mantuvo mediante la formulacién de una técnica de dis-
persion sélida amorfa. Se encontrd que el lote optimizado (FSRT-OB) era apto para la liberacién promedio del 93,30
% del farmaco en forma de liberacidn sostenida hasta 12 horas. Los datos de la cinética de liberacidn sugieren que
la liberacidn del farmaco estuvo controlada por una combinacién de mecanismo de relajacion de cadenay difusion.
Se encontrd que la concentracion optimizada para Kollidon SRy HPMC K4M era 38,50 %y 7,72 % respectivamente.

Conclusion: La técnica de dispersién sélida amorfa es (til para mejorar la solubilidad, la velocidad de disolucién y
la biodisponibilidad de la tableta de Febuxostat.

Palabras clave: Febuxostat, dispersion sélida amorfa, Kollidon SR, HPMC K4M, disefio factorial completo.

Abstract

Introduction: Febuxostat belongs to Biopharmaceutical classification system (BCS) class Il drugs, which have low
solubility and high permeability. Amorphous solid dispersion is one of the techniques which can be useful to im-
prove solubility and powder characteristics.

Objective: To optimize the concentration of hydrophilic and hydrophobic polymers to improve the dissolution rate
and solubility of febuxostat tablets.

Methods: The amorphous solid dispersion of febuxostat was prepared by spray drying method using Kolliphor P237
(1:2). This amorphous solid dispersion was further used to compress the tablet. To improve solubility and dissolu-
tion rate, a full factorial design was applied to optimize the critical concentration of Kollidon SR and hydroxypropyl
methyl cellulose (HPMC K4M). The prepared tablets were characterized by pre-compression and post-compression
parameters.

Result: The rate of drug release was sustained by formulating an amorphous solid dispersion technique. The opti-
mized batch (FSRT-OB) was found to be fit for release average 93.30 % of the drug in sustain release manner up to
12hrs. The release kinetic data suggests that the drug release was controlled by combination of diffusion and chain
relaxation mechanism. The optimized concentration for Kollidon SR and HPMC K4Mwas found to be 38.50 % and
7.72 % respectively.

Conclusion: Amorphous solid dispersion technique is useful to enhance solubility, dissolution rate, and bioavail-
ability of the Febuxostat tablet.

Keywords: Febuxostat, Amorphous Solid dispersion, Kollidon SR, HPMC K4M, Full factorial design

Highlights

The bioavailability of febuxostat is approx. 49 % which is determined by the low dissolution rate of
the drug. There is a need to explore another method that can produce amorphous solid dispersion of
Febuxostat with minimum residual solvent. There are various techniques used to increase the disso-
lution rate of the drugs out of that amorphous solid dispersion is one of the powerful techniques to
enhance the solubility of the drugs. The successfulimprovement in the rate of dissolution of febuxostat
was obtained by preparing amorphous solid dispersion with Kollidon SR (38.50 % w/w) and HPMC K4M
(7.72 %) using the spray drying technique.
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Introduction

Febuxostat is used in the treatment of arthritis which targets the xanthine oxidase enzyme. The recom-
mended dose of febuxostat is 40-80 mg per day, administered with or without food. It is mainly used
in the treatment of hyperuricemia which is characterized by an increased amount of uric acid due to
the breakdown of certain chemical products (purines) in the body".These uric acid crystals are accu-
mulated in joints and tissues which can cause gouty arthritis. Febuxostat inhibits the enzyme xanthine
oxidase which is responsible for the formation of uric acid crystals from purine-like compounds in the
human body. According to the Biopharmaceutical classification system (BCS), febuxostat is classified
under class Il drugs that possess high intestinal permeability and low aqueous solubility. The bioavail-
ability of febuxostat is approx. 49 % which is determined by the low dissolution rate of the drug.

Dissolution rate can be considered as one of the important parameters, which determine the bioavail-
ability of the drugs across the biological membrane. Approximately, 30-40 % of new chemical entities
coming into the market have the problem of poor aqueous solubility. Therefore, improving the solu-
bility and dissolution rate of the poorly soluble drug is one of the most challenging aspects of modern
pharmaceutics. There are various techniques used to increase the dissolution rate of the drugs out of
that amorphous solid dispersion is one of the powerful techniques to enhance the solubility of the
drugs. In this technique, the drug is dispersed throughout the matrix to change drug particles from
crystalline to amorphous form with an advantage of particle size reduction®.

According to the literature review, solvent evaporation and hot melt technique are useful to enhance
the solubility and dissolution rate of Febuxostat but these techniques require the use of organic sol-
vents. There is a need to explore another method by which we can produce amorphous solid disper-
sion of Febuxostat with minimum residual solvent®. Spray drying is also an efficient method to obtain
the amorphous particles of the drug molecules. Spray drying is the transformation of liquid feed mate-
rial into solid particulate form by atomization through an atomizer into a hot drying gas medium. The
solid particles obtained from the spray drying method show narrow particle size distribution® Tablets
can be prepared by three techniques; wet granulation, dry granulation, and direct compression®. The
solid dispersion of febuxostat obtained from the spray drying method can be used to produce a con-
trolled-release tablet of febuxostat®. Febuxostat can be mixed with directly compressible excipients to
form sustained release dosage form(™.

Full factorial design is response surface design which provides individual effect, combined or interac-
tion effect, and also curvilinear effect. It is an efficient, fast, and convenient method used for optimiza-
tion study in the pharmaceutical research field®. This design is ideal because, in the smaller number
of a process run, it can give accurate results. It provides information on experimental variable effects,
overall experimental error, and the minimum number of runs required for the optimization study®.
Therefore, the full factorial design is suitable for formulation optimization of febuxostat tablets pre-
pared using spray-dried amorphous solid dispersion’., In this research, we intended to modulate the
release kinetics by a combined mechanism: use of the porous structure generated with the insoluble
polymer (Kollidon SR) and the other from the hydrophilic gelling polymer (hydroxypropyl methyl cellu-
lose, HPMC grade K4M or hydroxypropyl cellulose, HPC) which imparts slow drug diffusion®?.

Materials and methods

Febuxostat was obtained from Balaji Drugs, Surat, India. The polymers Kolliphor P 237 and Eudragit
RLPO were procured from BASF/ Sigma-Aldrich, Bangalore. Silicon dioxide and magnesium stearate
were obtained from Loba chemicals/ Durga Scientific, Vadodara. Avicel PH 102 was procured from As-
tron Chemicals, Ahmedabad. All other ingredients used were of analytical grade®?.

Preparation of amorphous solid dispersion of febuxostat by spray drying method

Solid dispersion was prepared using drug (febuxostat) polymer (Kolliphor P 237) ratio 1:2. The required
amount of polymer was weighed and mixed with enough acetone (200 ml) to make a clear solution.
Solidification of solid dispersion was done using a spray dryer (Model: LU222 Advance, make: Labulti-
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ma), equipped with a high-performance cyclone. The liquid was then atomized in a spray tower using
a hollow cone pressure nozzle (bore diameter 0.6 mm) at a pressure of 100 bar. The spray tower was
operated with nitrogen at an inlet temperature of 140°C and an outlet temperature of approx. 100 °C.
The spray-dried powder was subsequently filtered using a tube filter. Solid dispersion was collected
and stored in desiccators. This solid dispersion was further used to produce sustained release tablets
of febuxostat?.

Full factorial design

To optimize the formulation in the minimum number of trials, the screening was done by applying a full
factorial design. The full factorial design comprised of; two quantitative factors (X,, the concentration
of Kollidon SR; and X,, the concentration of hydrophilic polymer) and one qualitative factor (X,, the
type of hydrophilic polymer: HPC or HPMC). The surfaces would be graphical representations of the
response as a function of X, and X,, whereas X, would be consecutively HPC or HPMC""". The Quadratic
equations were generated for the measured responses as a function of dependent and independent
variables. From the full factorial design run, response surface graphs were generated. For the optimiza-
tion, 20 batches were prepared by varying the factor levels as shown in Table 1.1

Table 1. Full factorial Design set-up for optimization

Sr. No. Name of Factor Unit Level Remark
Low High
IndependentFactors
1 Con. of % 25 40 Insoluble polymer SR polymer

Kollidon SR (X))

2 Con. of % 0 10 Hydrophilic, gelling SR polymer
Hydrophilic polymer (X,)

3 Type of Hydrophilic poly- - HPC HPMC-K4M Hydrophilic, gelling SR polymer
mer (X,)
4 Drugsoliddispersion mg | Equivalent to 40 mg of Febux- Drug
ostat
5 Silicon dioxide % 0.5 Flow enhancer
6 Magnesiumstearate % 0.25 Antiadharent
7 Avicel PH 102 mg QS (up to 250 mg) DirectlycompressibleDiluent

Dependent Factor

1 CDR 2hr (Y)) % - 10- 20 % (15%)
2 CDR 4hr (V) % - 21-30 % (25%)
3 CDR6hr (V) % - 31- 50 % (40%)
4 CDR8hr (Y,) % - 51-75 % (62.5%)
5 CDR 12hr (Y,) % - NLT 85 % (>85 %)

CDR: Controlled Drug Release; HPC: hydroxy propyl cellulose; HPMC K4M: hydroxy propyl methyl cellulose, grade
K4M; NLT: Not Less Than; QS: Quantity Sufficient.

Total weight of each Tablet is 250 mg. Tablets were compressed using direct compression method, 9 mm standard
concave round shaped punch.
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Manufacturing of the sustained release solid dispersion tablets

The 120 mg of solid dispersions were mixed thoroughly with the required quantity of Avicel PH 102
using polybag for 10 min. Then 0.5 % of each Aerosil and Magnesium stearate was mixed with the pre-
vious blend using polybag for 10 min. The tablets of desired weight (250 mg) were compressed on
rotary tablet press by direct compression method using 9 mm standard concave round-shaped punch.
Twenty different batches (FSRT1-FSRT20), having a different concentration of sustained-release poly-
mer (Kollidon SR) and different hydrophilic polymer (HPC or HPMC-K4M) were prepared to evaluate
the effect of polymer on drug release'?. The actual composition of all optimization batches is shown in
table 2.

Table 2. Actual composition of optimization batches

Batch IndependentFactors ConstantFactors Total
Code weight

Con. of Con. of Type of SD Silicon | Magne-| Avicel per

Kollidon | Hydrophilic hydrophilic Equiva- | dioxide | sium- | PH 102 Tablet

SR (mg) polymer polymer lent to (mg) stea- (mg) (mg)

(X)) (mg) (x,) 40 mg of rate
(X,) Febux- (mg)
ostat
(mg)

FSRT1 62.5 25 HPMC-K4M 120 1.25 1.25 40 250
FSRT2 62.5 25 HPC 120 1.25 1.25 40 250
FSRT3 100 0 HPC 120 1.25 1.25 27.5 250
FSRT4 81.25 25 HPMC-K4M 120 1.25 1.25 21.25 250
FSRT5 100 12.5 HPMC-K4M 120 1.25 1.25 15 250
FSRT6 81.25 25 HPC 120 1.25 1.25 21.25 250
FSRT7 81.25 0 HPC 120 1.25 1.25 46.25 250
FSRT8 100 25 HPMC-K4M 120 1.25 1.25 2.5 250
FSRT9 81.25 12.5 HPC 120 1.25 1.25 33.75 250
FSRT10 62.5 12.5 HPC 120 1.25 1.25 52.5 250
FSRT11 100 12.5 HPC 120 1.25 1.25 15 250
FSRT12 100 25 HPC 120 1.25 1.25 2.5 250
FSRT13 81.25 12.5 HPC 120 1.25 1.25 33.75 250
FSRT14 81.25 0 HPMC-K4M 120 1.25 1.25 46.25 250
FSRT15 62.5 0 HPMC-K4M 120 1.25 1.25 65 250
FSRT16 81.25 12.5 HPMC-K4M 120 1.25 1.25 33.75 250
FSRT17 100 0 HPMC-K4M 120 1.25 1.25 27.5 250
FSRT18 62.5 12.5 HPMC-K4M 120 1.25 1.25 52.5 250
FSRT19 62.5 0 HPC 120 1.25 1.25 65 250
FSRT20 81.25 12.5 HPMC-K4M 120 1.25 1.25 33.75 250
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FSD24: Febuxostat Solid Dispersion containing batch no.24; HPC: Hydroxypropylcellulose; HPMCK4M; Hydroxy-
propyl methylcellulose K4M.

Total weight of each Tablet is 250 mg; 120 mg of Solid dispersion (FSD24, Drug to polymer ratio 1:2) equivalent
to 40 mg of Febuxostat added in each batch. Tablets were compressed using direct compression method, 9 mm
standard concave round shaped punch.

Characterization of Tablet containing Febuxostat Solid dispersion

Pre compression tests"® :

a. Bulk density: The bulk density of a powder mixture is determined by measuring the volume of a
known mass of powder sample (Quantity =20 gm).

b. Tapped density: The Tapped density of a powder mixture is determined by measuring the volume
of a known mass of powder sample (20gm) after 100 tapings.

c. Hausner’s ratio: It is the ratio of the ease with which powder can flow. Hausner’s ratio less than
1.25 indicates good flow property and greater than 1.5 indicates poor flow. To improve the flow
property of powder, glidants can be added.

d. Car’sindex: It is also known as the Compressibility index. By comparing the tapped density and
bulk density of the powder, the compressibility of the powder can be determined.

e. Angle of Repose: Angle of repose is defined as the maximum angle viable between the surface of
a pile of the powder and the horizontal base.

Post compression tests!'®:
1. Hardness testing
The hardness of tablets was determined using a Pfizer hardness tester.
2. Weight variation test

Twenty tablets were selected at random, weighed, and the average weight was calculated. Not
more than two of the individual weights should deviate from the average weight by more than
7.5%.

3. Friability test

For each formulation, a pre-weighed tablet sample (10 tablets) was placed in a friability (Elec-
trolab, Mumbai, India), which is then operated for 100 revolutions. The tablets were de-dusted
and reweighed. Compressed tablets that lose not more than 1% of their weight are considered
acceptable.

4. Assay

Twenty tablets were weighed and powdered using glass mortar pestle. The quantity of powder
equivalent to 40 mg of febuxostat was accurately weighed and transferred into a 100 ml volumet-
ric flask. Methanol was added up to 100 ml and shaken well. The solution was filtered through a
0.45u membranefilter. 1 ml of the above solution was transferred into a 100 mlvolumetric flask to
make up the final volume up to 100 ml using methanol. The absorbance of the resulting solution
was measured at a Amax of 315 nm using a UV-Visible spectrophotometer (Shimadzu 1800, Kyoto,
Japan). The amount of the febuxostat was calculated by using the equation obtained from the
calibration curve.

5. In-Vitro Dissolution study

In vitro drug release study of prepared batches (n=3) was performed using USP (United States
Pharmacopoeia) apparatus Il (TDT-08T; Electrolab, India) fitted with a paddle (75 rpm) at 37 +
0.5°C. In acid stage 750 ml of 0.1M HCL was used as dissolution media. The percentage drug re-
lease was calculated up to 2 hrs (Sampling time 0 hr, 1 hr, and 2 hr).
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In Buffer stage 0.2 M solution of trisodium phosphate dodecahydrate (Previously warmed up to 36.5°C
to 37.5°C, 250 ml) was added to the dissolution basket. To adjust the pH of 6.8 + 0.05, add 2M hydro-
chloric acid or 2M sodium hydroxide (if necessary). The sampling was done at the time interval of 4 hr,
6 hr, 8 hr, and 12 hr. At predetermined time intervals, 5 ml samples were withdrawn, filtered through a
0.45u membrane filter, and analyzed at the respective wavelength (0.1M HCL= 284 nm and buffer stage
=315 nm) using a UV-Visible double beam spectrophotometer (Shimadzu 1800, Kyoto, Japan). Cumu-
lative percentage drug release was calculated using an equation obtained from a calibration curve.

Results and discussion

The powder blends were prepared by mixing all ingredients in a polythene bag. The prepared powder
blend of different batches was evaluated for their angle of repose, bulk density, tapped density, com-
pressibility index, and Hausner’s ratio®”.All results were within acceptance criteria. The post-compres-
sion tests were Hardness, friability, and weight variation,they were also found to be satisfactory. The in
vitro drug release data for all batches were calculated as shown in table 3.

Table 3. Results of optimization batches (FSRT 1- FSRT 20)

Batch- Independent Factors Dependent Factors
Code Con. of Con. of Type of % CDR

Kollidon SR Hydro- hydrophilic 2hr 4hr 6 hr sShr 12 hr

(%) philicpolymer polymer
(%)
X1 X2 X3 Y, Y2 Y3 Y4 Y5

FSRT1 25 10 HPMC-K4M 36.08 57.30 89.13 99.49 99.69
FSRT2 25 10 HPC 21.90 | 40.16 67.54 99.98 100.21
FSRT3 40 0 HPC 2.98 8.37 18.22 27.41 3791
FSRT4 325 10 HPMC-K4M 26.72 42.44 66.02 98.81 101.76
FSRT5 40 5 HPMC-K4M 9.51 17.21 29.72 47.81 65.2
FSRT6 325 10 HPC 17.11 31.37 52.76 84.85 99.23
FSRT7 325 0 HPC 2.2 8.8 19.6 29.7 41.91
FSRT8 40 10 HPMC-K4M 20.39 32.4 50.51 7.4 101.92
FSRT9 325 5 HPC 7.13 17.32 32.65 55.59 78.54
FSRT10 25 5 HPC 8.57 20.81 39.17 66.71 94.25
FSRT11 40 5 HPC 5.96 14.42 27.2 46.33 65.46
FSRT12 40 10 HPC 13.81 25.30 | 42.55 68.43 94.30
FSRT13 325 5 HPC 6.71 16.29 30.68 52.25 73.83
FSRT14 325 0 HPMC-K4M 6.11 13.25 26.46 46.8 54.02
FSRT15 25 0 HPMC-K4M 7.5 16.54 33.02 58.6 67.5
FSRT16 325 5 HPMC-K4M 12.29 22.53 37.90 60.95 83.99
FSRT17 40 0 HPMC-K4M 5.18 11.32 22.03 38.81 44.87
FSRT18 25 5 HPMC-K4M 16.47 30.20 50.79 81.68 100.02
FSRT19 25 0 HPC 2.60 10.38 23.36 35.05 49.32
FSRT20 325 5 HPMC-K4M 12.67 23.23 39.07 62.83 86.59
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FSD24: Febuxostat Solid Dispersion containing batch no.24; HPC: Hydroxypropylcellulose; HPMCK4M; Hydroxy-
propyl methylcellulose K4M
Total weight of each Tablet is 250 mg.120 mg of Solid dispersion (FSD24, Drug to polymer ratio 1:2) equivalent to
40 mg of Febuxostat added in each batch.

The graphical representation of comparative % drug release of all batches is shown in figure 1.

Comparative % CDR at different time Interval of all 20

batches —e—2hr
120,00 =8=Ghr
—e—12hr
100,00
> 85%
CDR
80,00
[ =
8 e000
o 50%
40,00 CDR
20,00
v e ey 15%
0,00 S ® — 9 CDR
01234567 8 5101112131415161718192021

Batch No.

Figure 1. Comparative % Controlled drug release at different time Interval of all 20 batches (CDR: Controlled Drug
Release)

The 32 full factorial design (X,: concentration of sustained-release polymer; Kollidon SR, X.: Concentra-
tion of hydrophilic polymer) with additional one categorical factor (X,: Type of hydrophilic polymer;
HPMC K4M or HPC) was constructed using Design expert® demo version 11 software (Stat-ease, MN,
US). The 20 batches (18 design point batches with additional 2 replication of centre point for lack of fit
test) (FSRT 1- FSRT 20) containing different compositions was suggested by the software. The design
output with the level of actual factors and results for all responses are shown in table 3. Additionally,
some measures of the influence on the response of single/individual components and in combination
with other components were measured. The standard form of the quadratic equation was:

Quadratic: y = |:| :I=1 b,.xi + [l |:| ;:i b, x,x;

(1)

Where Y represents the response variable of the process.Birepresents the coefficients of the factor’s
response to the pure blend Xi=1land Xj=0 whenj#i. The portion Yi=1[BiXiis called a linearblendingpor-
tion.Whenthereiscurvaturearisingfromnonlinearblendingbetweencomponentpairs, the parameters 3jj
represent either synergistic or antagonistic blending. Therapeutic values oftheregressioncoefficients-
weredeterminedtoevaluatethesignificanceofthefactorsontheresponses.ANOVAwasalsoappliedtode-
terminethesignificanceof the model.

Model fitting and regression analysis

The experiments were performed in random order and it was observed that in all cases there exists a
reasonable impact of independent variables. The results were fitted to different models and the resid-
ual errors were estimated to examine the goodness of fit for each model. The software suggests that
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the best-fitted model was quadratic for Y, to Y,. The model summary statistics are given in table 4. The
regression coefficients for each of the responses were shown in table 5.

Table 4. Model summary statistics and Model selection

Responses Models SD R? Adjusted R> | Predicted R> | PRESS | Observation
Y. Linear 3.37 | 0.88 0.855 0.791 310.72
% CDR 2hr 2FI 237 | 0.95 0.928 0.858 211.80
Quadratic 0.84 | 0.99 0.991 0.974 38.20 Suggested
Cubic 0.32 | 1.00 0.999 0.992 12.38 Aliased
Y,: Linear 4510 | 0.895 0.875 0.819 560.54
% CDR 4hr 2FI 3.050 | 0.961 0.943 0.884 360.02
Quadratic 1.213 | 0.995 0.991 0.975 79.09 Suggested
Cubic 0.454 | 1.000 0.999 0.996 11.61 Aliased
' Linear 6.429 | 0.896 0.877 0.822 1133.54
% CDR 6hr 2FI 4551 | 0.958 0.938 0.876 789.56
Quadratic 1.831 | 0.994 0.990 0.975 159.84 Suggested
Cubic 0.755 | 0.999 0.998 0.996 26.74 Aliased
Y,: Linear 5.663 | 0.947 0.937 0.913 843.68
% CDR 8hr 2FI 5.057 | 0.966 0.950 0.906 911.56
Quadratic 4.620 | 0.976 0.958 0.896 1013.16 Suggested
Cubic 3.657 | 0.992 0.974 0.814 1809.29 Aliased
' Linear 7.186 | 0.913 0.897 0.858 1353.47
% CDR 12hr 2FI 7.020 | 0.933 0.902 0.805 1851.68
Quadratic 6.260 | 0.955 0.922 0.809 1818.97 | Suggested
Cubic 2.321 | 0.997 0.989 0.960 380.68 Aliased

Model was selected based on Low PRESS value, Low SD, Highest R2.Software have also suggested Aliased models
too, which was omitted from selection criteria. CDR: Controlled Drug Release
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Table 5. Regression analysis for Factorial design

Modelterm Model Intercept Maineffectterms Twofactors Square effect-
» Interactionterms Terms
ResponseV X, X, X, XX, XX, XX, X2 X2
Y,: % CDR 2hr | Quadratic FM 9.60 -2.94 9.12 3.20 -2.73 -1.22 1.61 0.62 3.53
p-value | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | 0.0004 | <0.0001 | 0.1357 | <0.0001
RM 9.91 -2.94 9.12 3.20 -2.73 -1.22 1.61 - 3.63
Y2: % CDR FM 19.72 -5.53 13.36 3.66 -4.07 -1.65 1.81 1.07 4.37
4hr p-value | <0.0001 |<0.0001 | <0.0001 | <0.0001 | <0.0001 | 0.0006 | 0.0003 | 0.0435 | <0.0001
Y3: % CDR FM 34.95 -9.40 18.82 4.55 -5.94 -2.38 1.87 1.90 6.39
6hr p-value | <0.0001 | <0.0001 | <0.0001 | <0.0001 | <0.0001 | 0.0009 | 0.0046 | 0.0469 | <0.0001
Y4: % CDR FM 59.23 -11.28 24.38 5.34 -3.28 -1.35 -2.47 0.09 4.49
8hr p-value | <0.0001 |<0.0001 | <0.0001 | <0.0001 | 0.070 0.334 0.091 0.968 0.059
RM 59.27 -11.28 24.38 5.34 -3.28 - -2.47 - 4.51
Y5: % CDR FM 80.81 -8.44 25.13 3.53 3.80 -0.76 -2.30 0.35 -6.66
12hr p-value | <0.0001 0.001 |<0.0001| 0.028 0.114 0.683 0.229 0.907 0.042
RM 80.99 -8.44 25.13 3.53 3.795 - - - -6.598
FM; Full model; RM: Reduced model
Term with p-value greater than 0.05 was omitted from full model
As per software suggestion, some insignificant terms were kept as it is required to maintain the hierarchy of model.

A positive value denotes an effect that favours the optimization, while a negative value indicates an
inverse relationship between the factor and the response. The polynomial equation of the full model
generated for each response is given below.

Y1=9.60C-2.94X +9.12X,+3.20X,-2.73X X,-1.22X X, +1.61X X,+0.62X “+3.53X 2 ..o v
¥2= 19.72C-5.53X +13.36X,+3.66X,4.07X X,-1.65X X, +1.81X X, +1.OTX 437X .. cc0ecvrevevn
¥3= 34.95C-9.40X +18.82X,+4.55X,-5.94X X,-2.38X X, +1.87TX X +1.90X 2+6.39X %......cvvvvvcvn
Y4= 59.23C-11.28X +24.38X,+5.34X,-3.28X X,-1.35X X,+2.47TX,X,+0.09X 2+4.49X %.....cceorvrrs
Y5= 80.81C-8.44X +25.13X,+3.53X,+3.80X X,-0.76X X,2.30X X, +0.35X,-6.66X,?

The polynomial equation generated from the experimental design was validated by ANOVA and F sta-
tistics. ANOVA result and lack of fit tests of the models for all responses are shown in table 6.
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Table 6. Model Testing Summary

Source SS df MS Fval- | p-val- R? Adj R? Pred R? F- Sta-
ue ue tistics
Y1:% CDR 2hr
Regres- FM 1480.32 | 8.00 | 185.04 |264.55 | <0.0001|0.995| 0.991 0.974 F.=
sion 2.303
RM 1478.51 | 7.00| 211.22 |266.62 | <0.00010.994| 0.990 0.974 Frav™
4.84
Residual | FM 7.69 11| o070 DFlj)(l’
RM 9.51 12 | 079 @=0.05
LackofFit 9.35 10 | 0.93 | 11.65 | 0.082
Pure 0.16 2 | 0.08
Error
Y2: % CDR 4hr
Regres- FM 3085.885 | 8 | 385.74 | 262.26 | <0.0001|0.995| 0.991 0.975 | No need-
sion mod-
Residual | FM 16179 | 11 | 1471 elreduc-
LackofFit|  15.404 9 | 1712 |4.41420.19830 tion
Pure 0.775 2 | 0388
Error
Y3: % CDR 6hr
Regres- FM 6347.21 8 | 793.40 |236.73 |<0.0001|0.994 | 0.990 0.975 | No need-
sion mod-
Residual | FM 36.87 11 | 3352 elreduc-
LackofFit |  34.242 9 | 3.80 | 2.90 | 0.283 tion
Pure 2.625 2 | 131
Error
Y4: % CDR 8hr
Regres- FM 9509.56 8 |1188.70 | 55.69 |<0.0001|0.976| 0.958 0.896 F.=
sion 0.512
RM 9487.71 6 |1581.29 | 80.10 |<0.0001|0.974| 0.962 0.930 Frav™
3.982
Residual FM 234777 | 11 | 21.343 (2':1:)
RM 256.628 | 13 | 19.741 020,05
LackofFit| 249.283 | 11 | 22.662 | 6.17 | 0.148
Pure 7.345 2 3.673
Error
Y5: % CDR 12hr
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Source SS df MS Fval- | p-val- R? Adj R? Pred R? F- Sta-
ue ue tistics
Regres- FM 9079.32 8 [1134.92| 28.96 |<0.0001|0.955 0.922 0.809 Fea™
sion 0.60
RM 9008.27 5 |1801.65| 50.23 | <0.0001 | 0.947 0.928 0.879 Frn™
3.587
Residual FM 431.06 11 39.19 (gFl;)
RM 502.11 14 | 35.865 =0.05
LackofFit 487.639 12 40.64 5.62 0.161
Pure 14.472 2 7.24
Error

SS: sum of squares; df: Degree soffreedom; MS: mean of squares; F: Fischer’s ratio; R2: Regression coefficient;
FM: Full model; RM: Reduced model; FTab: Table value of F; FCal: calculated value of F. Details of calculations are
shown by MendenhallWandSincich. If F_ is greater than the F_ that indicating the reduced term does not con-
tribute significantly to the prediction of responses and therefore can be omitted from the full model and reduced
model can be used for optimization prediction.

It has indicated significant effects of the independent factors (P > F) on response Y, to Y,. The larger
F-value recommends that the data fit to the model were significant and leads to a good correlation
with a high R*value. For all responses, adjusted and predicted R? values were in reasonable agreement,
demonstrating the mathematical model describes the data adequately. However, certain model terms
fory, Y, and Y_ having P>0.05 require a model reduction to improve the model. Removal of this insig-
nificant term improved the model for Y , Y, and Y, responses. The polynomial equation of the reduced
model was generated for each response as given below.

Y1=9.91C-2.94X +9.12X,+3.20X,-2.73X X, 1.22X X,+L.61X,X,+3.53X .o vecvvevireeie e
¥2=19.72C-5.53X +13.36X +3.66X,-4.07X X,-1.65X X +1.81X X +1.07X +4.37X,2
¥3= 34.95C-9.40X +18.82X,+4.55X,-5.94X X,-2.38X X,+1.87X X, +1.90X 2+6.39X *
Y4= 59.27C-11.28X +24.38X +5.34X,-3.28X X,-24TX X +4.51X, vt
Y5= 80.99C-8.44X +25.13X,+3.53X,+3.80K X, 6.66X % ..o vecvreveeir et veeirs e

The F statistics was used to test the generated reduced model, shows that the F was greater than the
F., for all the responses indicating for the reduced term which does not contribute significantly to the
prediction of responses and therefore can be omitted from the full model (Table 6). An insignificant
lack of fit for all responses also implies that the models were adequate for the prediction with the range
of experimental variables.

Direct interpretation of reduced polynomial equations may lead to errors since interaction and polyno-
mial terms are also significant. Therefore, contour and response surface plots were drawn. Nonlinear
relationship is visible in all contour and 3D surface plots (Figure 2).
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Figure 2. Contour Plots and 3D surface plots for Responses [For Y1 (A, B), Y2 (C, D), Y3 (E, F), Y4 (G, H) and Y5 (1,J)]
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Design space can be identified based on the highest and the lowest range of variables set by the user.
These plots help to constitute desired responses and formulation compositions. In the two-dimension-
al view of the contour plots, constant responses are connected to construct the contour line. On the
other hand, a 3D view of the surface plot may serve a clearer picture of the response surface.After gen-
erating the reduced model polynomial equations to relate the dependent and independent variables,
the formulation was optimized using all five responses. The formulation was optimized based on the
constraints set on the independent variable as shown in table 7.

Table 7. Target responses for selection of optimum formulation

Response Variables Range Target Tl Low Tl High
Y1: % CDR 2hr 10-20 15 13.24 17.79
Y2: % CDR 4hr 21-30 25 22.95 29.25
Y3: % CDR 6hr 31-50 40 37.11 46.61
Y4: % CDR 8hr 51-75 62.5 63.54 71.34
Y5: % CDR 12hr NLT 85 >85 86.18 96.1
CDR: Controlled Drug Release ;TI: Tolerance interval

The optimized composition of febuxostat sustained-release tablet [FSRT-OB; Concentration of Kollidon
SR (X,) = 38.50 %w/w, Concentration of hydrophilic polymer (X,) = 7.72 %w/w, Type of hydrophilic poly-
mer (X,) = HPMC K4M] was used for formulation development and it was evaluated for physical and
chemical characteristics!*®.The composition of optimized batch (FSRT-OB) is shown in table 8. Check-
point validation results suggest that there was reasonable agreement between predicted and exper-
imental (percentage bias < 10%) in all responses. So, the model can be said to be valid for the given
factorial design"®.The optimized powder blend was prepared by mixing all ingredients in a polythene
bag. The prepared powder blend of optimized batch (FSRT-OB) was compressed using direct compres-
sion method and evaluated for physical and chemical characteristics (Angle of repose, Compressibility
index, Hausner’s ratio, Hardness Friability, Weight variation, and Assay)®.All results were within ac-
ceptance criteria.

Table 8. Composition for optimized batch (FSRT-OB)

Ingredients Qty Qty/Tab
Febuxostat solid dispersion (FSD24) 120 mg 120
equivalent to 40mg of febuxostat
Avicel PH 102 (ON) 11.95
Kollidon SR (X)) 38.50 %w/w 96.25
HPMC K4M (XZ, X.) 7.72%w/w 19.3
Silicon dioxide 0.5 %w/w 1.25
Magnesium stearate 0.5%w/w 1.25
Total Weight each Tablet 250 mg
Desirability 1

HPMC K4M; Hydroxypropyl methylcellulose K4M

Conclusion

The successful improvement in the rate of dissolution of febuxostat was obtained by preparing amor-
phous solid dispersion with Kollidon SR (38.50%w/w) and HPMC K4M (7.72%) using the spray drying
technique. In all the prepared batches, it was clear that the solubility of the drug was sustained in the
case of sustained-release tablets prepared with HPMC K4M as compared to HPC. Product properties
including solubility, dissolution rate, and amorphous characteristics were improved by applying full
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factorial design and results showed good agreement with the prediction of the models. From the eval-
uation parameters of all batches, it can be concluded that the Kollidon SR provided a sustained release
to the tablets. It can be concluded that the optimization provides help in selecting the appropriate
number of dependent variables to achieve the required goal.
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Resumen

Introduccién: La histamina es un ligando endégeno que ejerce sus acciones biolégicas uniéndose a 4 subtipos de
receptores de histamina (HR), sus efectos en el tracto gastrointestinal son complejos siendo el efecto dominante la
contraccién de las células musculares.

Método: E| objetivo de este estudio fue verificar el efecto antagénico de la mepiramina (10°M - 107M) y la tubocura-
rina (107M - 10*M) en la accidn contractil de la histamina (10'M - 10*M) en el ileon de cobaya, para ello se utilizé el
programa Virtual Organ Bath 16 V 2.8 que permitié cuantificar el cambio de fuerza (g) producido por la contraccion
del musculo liso en presencia de estas sustancias. Las curvas de concentracién-respuesta se obtuvieron mediante el
uso del programa grafico GraphPad Prism®. La determinacion del caracter competitivo del antagonista y el calculo
de la constante de afinidad se realizaron mediante el método de Schild.

Resultados: La mepiramina es un antagonista competitivo de la histamina (10°°M a 107M), convirtiéndola en un
agente terapéutico potencial para el tratamiento del sindrome de intestino irritable. Por otro lado, no se encuentra
que la tubocurarina sea un antagonista de los receptores de histamina.

Conclusiones: Los resultados obtenidos proporcionan evidencia acerca de que el efecto contractil de la histamina,
sobre el musculo liso de células intestinales aisladas en cobaya, es antagonizado competitivamente por la mepi-
ramina. Ademds, mediante el calculo del pardmetro pK, se encontré que este compuesto presenta mayor potencia
que otros antihistaminicos.

Palabras clave: Mepiramina; tubocurarina; histamina; sindrome del intestino irritable.

Abstract

Introduction: Histamine is an endogenous ligand which exerts its biological actions by binding to 4 subtypes of
histamine receptors (HR). Its effects on the gastrointestinal tract are complex being the dominant effect contraction
of muscle cells.

Method: The aim of this study was to verify the antagonistic effect of mepyramine (10*°M - 10M) and tubocurarine
(107M - 10*M) in the contractile action of histamine (10"'M - 10*M). in guinea pig ileum, for this purpose it was used
the program Virtual Organ Bath 16 V 2.8, which allow quantify the change in strength(g) produced by smooth muscle
contraction in the presence of these substances. Concentration-response curves were obtained through GraphPad
Prism® graphic program. The determination of the competitive nature of the antagonist and the calculation of the
affinity constant was performed through Schild method.

Results: Mepyramine is a competitive antagonist of histamine (10%°M to 107M), making it a potential therapeutic
agent for the treatment of irritable bowel syndrome. On the other hand, it is not understood that tubocurarine is an
antagonist of histamine receptors.

Conclusions: The results obtained provide evidence that the contractile effect of histamine on the smooth muscle
of intestinal cells isolated from guinea pig is competitively antagonized by mepyramine. In addition, by calculating
the pK, parameter, it was found that this compound has greater potency than other antihistamines.

Keywords: Mepyramine; tubocurarine; histamine; irritable bowel syndrome.

Highlight
Histamine is emerging as an important mediator in irritable bowel syndrome, although the pathophys-

iological role of histamine is not entirely clear.

Using a virtual simulator, it was possible to determine the antagonistic effect of mepyramine on the
contractile action of histamine. In addition, the pK_ parameter found was of higher potency compared
to other antihistamines.

The use of agents targeting histamine receptor antagonists, such as mepyramine, it can be used as an
option for the treatment of patients with irritable bowel syndrome, thus offering greater therapeutic
options.
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Introduction

Histamine is a short-time action endogenous amine widely distributed in both neural and non-neural
compartments including several tissues like skin, mucosa of the bronchial tree and the gastrointestinal
tract, it is predominantly stored into mast cells and basophils?. Histamine exerts its biological ac-
tions by binding to 4 subtypes of histamine receptors (HR ), which are named chronologically in order
of their discovery: H,R- H,R"*. These receptors belong to the G protein-coupled receptor superfamily
and produce their functional response through different mechanisms, H, receptors function via Gg/
Gll-mediated activation of phospholipase C and Ca** mobilization, while H, receptors are positively
coupled to adenylate cyclase via Gs, leading to the formation of cAMP. Finally, the signal transduction
pathway used by the H, receptor and H, receptors appears to be dependent on G, and G_ proteins and
producing the inhibition of adenylyl cyclase, calcium mobilization from intracellular stores and stimu-
lation of MAP kinase in both heterologous expression systems and native immune cells®.

The effects of histamine in the gastrointestinal tract are complex and can be neurally- mediated or
direct effects”. Different receptor subtypes are involved: H, receptors mediating permeability, contrac-
tion and motility of smooth muscle cells**, as well as vascular dilatation and modulation of visceral
pain'’, H, receptors mediate both muscle relaxation and neurally-induced contraction, H, receptors in-
hibit transmitter release from different types of neurons', and H, receptors impact on gastrointestinal
contractility and motility and modulation of visceral pain. However, the dominant effect of histamine
is contraction, which masks the other effects®.

Irritable bowel syndrome (IBS) is a functional, multifactorial disease characterized by exacerbated gas-
trointestinal motor reflexes responses®®. The typical symptoms are abdominal pain and change in bow-
el habits. Bloating, tenesmus, bowel urgency, and abdominal distension can also occur®.

Histamine is emerging as an important mediator in IBS. Although the pathophysiological role of his-
tamine in IBS is not entirely clear, it has been associated with symptom severity in IBS®". Different
studies indicated that mucosal biopsy supernatants from patients with IBS contained higher levels of
histamine compared to biopsy supernatants from healthy volunteers™. Moreover, the evidence indi-
cates that overproduction of histamine may be responsible for diarrhea caused by increased neuronal
secretomotor function™. In the same way activation of H, receptors in the intestinal smooth muscle is
associated with constriction which results in intestinal cramps and diarrhea®.

The use of HR antagonists is emerging as a potential therapeutic option in patients with IBS. A recent
study showed that blocking H R with ebastine, a second generation H R antagonist, attenuates the
visceral hypersensitivity and may ameliorate other IBS symptoms could be improved. In addition, the
H,R antagonist ketotifen has been shown to reduce some IBS symptoms®”.

The aim of this study was to verify the antagonistic effect of mepyramine, an H R antagonist and
tubocurarine, a muscle relaxant that blocks nerve impulses®, in the contractile action of histamine
in a guinea pig ileum, to identify a potential therapeutic agent to treat of IBS. For this purpose, the
simulation program Virtual Organ Bath 16 V 2.8 was used due to its simplicity and versatility to quantify
the change in strength (g) by the contraction of the smooth muscle in a quick way in response to the
application of a variety of agonist and antagonists. To define the competitive natura of the antagonist
and calculation of the affinity constant, the Schild method was used.

Methods

This study used the program “Organ Bath Simulation 16 V 2.8” as a virtual platform to simulate the
contraction in the smooth muscle of the guinea pig ileum. The change of force (g) produced by the
relaxation and or contraction was quantified in direct relation to the addition of histamine in the pres-
ence and absence of mepyramine and tubocurarine in a Krebs-Henseleit solution (10 ml) (Figure 1).
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Figure 1. Experimental procedure used to measure contraction force(g) using the program Organ Bath Simulation
16V2.8

Note: X axis: Accumulative concentrations of histamine. Y axis: Contraction force (g) on the smooth
muscle of the guinea pig ileum. The plateau in the curve represents the maximum response of the
histamine at this concentration.

The contractile effect of histamine was determined in an accumulative manner by increasing the con-
centration of histamine in 0.5 log units slots ! to ), obtaining the control curve. Intermediate concen-
trations were used in order to appreciate in a better way the contractile effect of histamine after each
addition; the process was performed in triplicate in order to standardize the data.

The antagonistic effect of the selected substances was determined adding increasing concentrations
of mepyramine (Final concentration: 10°M to 107’M) and tubocurarine (Final concentration: 10°M to
10“M) to the solution of the organ bath, in separated test. The solution of the organ bath was pre-in-
cubated with a definite concentration of the antagonist and the contractile effect of histamine was
determined in accumulative manner as previously described. The process was performed in triplicate
for each concentration of both antagonists.

An exhaustive manual identification of the maximum contraction obtained for each of the added con-
centrations of histamine was performed. The values obtained were recorded in the Excel 2017 calcula-
tion program.

Concentration-response curves of the contractile effects of histamine on smooth muscle of the guinea
pigileum in the absence and presence of two possible antagonists were obtained. The contractile force
data were exported to the GraphPad Prism® graphic program in order to obtain the concentration-re-
sponse curves through the non-linear regression model indicated below.

In addition, pharmacodynamic parameters (EC50, Emax, Hill slope) were extracted from the program,
as well as information of statistical relevance for the analysis and understanding of the data.

Statistical analysis:

Data are expressed as meant SD. Student 's t- test for unpaired data was used to determine the sta-
tistical significance of the difference between groups through the comparison of the values Emax and
EC50. P < 0.05 was considered to be significant. Determination of the antagonist competitive nature
and calculation of the affinity constant (pK;) was performed. Mepyramine and tubocurarine compet-
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itiveness analysis was performed through the Schild method using Excel 2017. The linear regression
of the data was made to determine the competitive nature of the antagonist (Slope) and the affinity
constant (pK,) (Extrapolating the line on a Schild plot to zero on the y-axis).

Results

Effect of histamine in the presence of antagonists on the contraction of the smooth muscle of the guin-
ea pigileum.

*
20+ A - His
D 15 # His + Mep 1070 M
[
% 104 =+ His+Mep 10° M
[
£ 5 ~~ His + Mep 10° M
2 3l =~ His + Mep 107 M
A0 -8 -6 4 .2
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201 B < Hist
2 ¥  His+Tub 107 M
c
g 10 =+ His +Tub 10° M
]
i - '5
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[] . -4
) i =+ His+Tub10™ M
40 8 6 4 2

Log [Histamine]

Figure 2. Concentration response curves of contractile effect of histamine in a slice from the ileum region of a
guinea pig in presence of Mepyramine (A) and Tubocurarine (B). Each curve represents a single experi-
ment performed in triplicate and points represent means with SEM shown by vertical bars. *P <0.05 EC50
(Student’s unpaired t-test).

The concentration-response curves obtained with each of the antagonist concentrations are shown
in Figure 2. As seen in the control curve, histamine (10*'M to 10M) causes contraction of the smooth
muscle of the guinea pig ileum with an EMax of 14.09 +0.20 and a pEC50 of 7.007+0.042. The Hill Slope
was calculated as 1.096+0.94. The estimated quadratic function for the contractile effect of histamine
in the absence of an antagonist was defined as:

The contractile effect of histamine was antagonized by mepyramine to the concentrations 10*°M-10"M
producing a statistically significant increase in pEC50 (P <0.05) at the studied concentrations. A statisti-
cally significant decrease in EMax was also evidenced (Table 1) for concentrations ranging from 10°M
to 10°M.
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Table 1. Parameters of the concentration-response curves of histamine in the presence of mepyramine.

His His + Mep™* M His + Mep® M His + Mep* M His + Mep” M
pEC50 7.707+0.042 7.547+0.051 6.95+0.038 6.044+0.044 5.007+0.026
Value P - 0.0010* <0.0001* <0.0001* <0.0001*
pEC50
EMax 14.09+0.20 13.41+0.22 13.35+0.20 13.34+0.29 14.22+0.31
Value P - 0.0015* 0.0008* 0.0020* 0.2698
EMax
Hill Slope | 1.096+0.094 1.003+0.0966 1.007+0.081 1.021+0.097 1.044+0.0451
Rsquare 0.9966 0.9956 0.9975 0.9964 0.9992

*P<0.05 (Student’s unpaired t-test). The R-Square value indicate the experimental points are coupled to the non-lin-
ear regression model obtained from GraphPad Prism®

On the other hand, the analysis of the contractile effect of histamine in the presence of tubocurarine
(10"M - 10*M) indicates that there is no a significant change in muscle contraction in the presence of
this substance. In the case of the PEC50 value, statistics were not found a significant variation (P> 0.05)
in any of the concentrations used. In the case of EMAX, a statistically significant decrease for concentra-
tions 10"M and 10°M was identified with respect to the curve control (Table 2).

Table 2. Parameters of the concentration-response curves of histamine in the presence of tubocurarine

His His + Tub” M His + Tub*®M His + Tub* M His + Tub“* M
pEC50 7.707+0.042 7.712+0.065 7.704+0.061 7.728+0.044 7.726+0.028
Value P - 0.8310 0.8940 0.2909 0.2544
pEC50
EMax 14.09+0.20 13.52+0.28 14.21+0.28 13.02+0.18 14.01+0.13
Value P - 0.0047* 0.2962 0.0002* 0.3021
EMax
Hill Slope 1.013+0.0547 1.003+0.0966 1.007+0.081 1.021+0.097 1.044+0.0451
R square 0.9966 0.9926 0.9934 0.9966 0.9987

*P<0.05 (Student’s unpaired t-test). The R-Square value indicate the experimental points are coupled to the non-lin-
ear regression model obtained from GraphPad Prism®

Determination of the competitive nature of the antagonist and calculation of the affinity constant (pK,).

Mepyramine was found to (10°M- 107M) exert a competitive antagonism in histamine receptors in il-
eum region of a guinea pig (Slope=-1.01) (Figure 3). Moreover, it was found that the negative log of
the concentration of mepyramine, which produced a 2-fold shift in the concentration- response curve
for histamine (pA2 value) was 9.78 (1.66x10°M). The EC50 for histamine in this case was calculated as

Ars Pharm. 2023;64(2):139-147 144



Salvatierra A.

3.93x10®M. Finally, given that mepyramine is a competitive antagonist, the negative log of the molar
concentration which at equilibrium would occupy 50% of the receptors in the absence of agonist (pK,)
was assumed to be equal to pA2 value (pK 9.78).

3 Slope =-1,01
. 25 pA2=9,78
Yy
— 2
3 Ec50 (pA2) =3,93 x 1078
Q 15
58]
o~
o 1
wn
Q
1.|_.L 0,5
3
0
- 65 7 75 8 85 9 95 \1.0 10,5
-0,5
. -Log [Mepyramine]

Figure 3. Schild plot for the histamine-mepyramine assay in a section cut from the ileum region of a guinea pig.
Linear regression (r2=-0.9998) line has slope of -1.01 and pA2=pK_ =9.18.

Discussion

In the present work it was established through an organ bath simulation that histamine has direct ef-
fects on the contractility of the smooth muscle of the intestinal cells isolated from a guinea pig. The Hill
slope 1.096+0.94 indicates that there is not cooperativity binding of histamine with HRs.

The contractile effect was antagonized by the H1 antagonist mepiramine, which shows a significant
decrease of EC50 (P<0.05) along concentrations range (10°M - 10"M). The EC50 decrease implies a de-
crease of the histamine potency in the contractile effect on smooth muscle in presence of mepyramine.
These results are in accordance with the results obtained by Bertaccini G. et al’, who found through in
vitro assays that the contractile responses to histamine in longitudinal muscle cells of guinea pigileum
was competitively antagonized by mepyramine 10°*M. Moreover, we found that the presence of the an-
tagonist mepyramine produced a significant (P< 0.05) depression of the maximum response (Emax) to
histamine from 10°M to 10M which is also in accordance with the results obtained by Bertaccini G. et
al®. In our study, it was found that higher concentrations do not produce depression of the maximum
response to histamine, which could be explained for a possible antagonistic effect of mepiramine in
the H_R receptors (which mediate relaxation) at high concentrations. However, this information has not
been supported by any other study.

From Schild method it was found that mepyramine (10°M - 10M) presents a competitive antagonism
by the histamine receptors in the ileum region of a guinea pig (Slope=-1.01). This result is supported by
previous investigations performed in isolated isolated intestinal smooth muscle cells and guinea- pig
left atrial membranes"? where in vitro assays revealed that mepyramine is a competitive inhibitor of
histamine in H R. Since mepyramine was found to be a competitive antagonist of HR, pK_ was assumed
to be equal to pA, value =9.78. This result is supported by previous investigation perform by Arunlak-
shana et. al."” who calculated the pA, value of the antagonist effect of histamine by mepyramine on
the contractility of a guinea-pig ileum through the method of Schild, with a value of 9.46. Given that pA,
value is a measure of the potency of an antagonist, the pA, value obtained in our study was compared
with the pA, value reported for other HR antagonists (diphenhydramine: 8.02 and pethidine: 6.13)".
Mepyramine presents higher potency than other antihistamines make it a possible potential antago-
nistic substance.
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On the other hand, the contractile effect of histamine on smooth muscle contractility was not antago-
nized by tubocurarine. There was not a significant decrease of EC50 (P>0.05) along the concentration
range (10“M - 107M). In the same way, it was not possible to perform Schild analysis for the antago-
nist effect of tubocurarine, due to the similarity EC50 values of histamine in presence and absence of
tubocurarine. These results are explained considering that tubocurarine acts as a competitive inhibitor
of the nicotinic acetylcholine receptor®. Moreover, according to the results obtained in this investiga-
tion it is possible to conclude that there is not any interaction between tubocurarine and HRs and the
effect of histamine is not modified in any way in presence of tubocurarine.

From literature review, if the study had been done simulating the real conditions of the organism (in
vivo studies), potentiation of the contractile effect of histamine could have been found considering that
tubocurarine may release histamine by direct mast cell degranulation, which may result in potentia-
tion of systemic effects of histamine*?. This result allows to identify limitations associated with virtual
simulations (as used in this research). However, through this method it is possible to identify potential
therapeutic options to be able to continue in a next phase of experimentation through in vivo assays.

Due to that there is not congruence in the statistically significant differences found in the Emax at two
of the concentrations studied (10°M and 10“M). These results were associated with experimental (hu-
man) errors presented during the data collection. In a future occasion human factors should be taken
into consideration.

Conclusions

The present results provide evidence on the competitive antagonism of mepyramine (10°M to 107M)
on the contractile effect of histamine, in smooth muscle from a guinea pig. Moreover, through calcu-
lation of pK, parameter, it was found that this compound presents higher potency that other antihis-
tamines, and could be a potential therapeutic agent in IBS. Further research is needed to confirm the
contribution and clinical significance of this results. Moreover, it will be necessary to continue perform-
ing studies in vivo to establish efficacy and safety of this competitive antagonist.
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Resumen

Introduccidn: Las fragancias unisex pretenden borrar la frontera existente en los estereotipos de género, agradan-
do a todos los olfatos, siendo usadas de dia o de noche y compartidas por las parejas. El objetivo del trabajo fue
desarrollar dos fragancias unisex para una crema humectante y un perfume.

Método: Se identificaron los componentes a incluir en las dos fragancias unisex. Se realizaron los controles de cali-
dady estudios de estabilidad de envejecimiento natural a las fragancias, asi como a la cremay el perfume. También
se evalud la influencia de la luz solar en las fragancias. La evaluacién sensorial de los productos perfumados se
realiz a través de métodos afectivos, incluyendo pruebas de aceptacién y pruebas escalares, participando jueces
no entrenados, determinando el nivel de aceptacién y agrado de los cosméticos desarrollados.

Resultados: Se desarrollaron dos fragancias con notas olfativas citrica-maderable-floral, clasificandolas en la fami-
lia olfativa hespéride, subfamilia olfativa maderable. Los controles de calidad y estudios de estabilidad demostra-
ron la calidad fisica y quimica de ambas fragancias durante 24 meses, asi como de los cosméticos perfumados. Los
niveles de agrado del olor y el perfume, de ambos cosméticos, fueron clasificados como “Me gusta”, mientras que
los de la fijacién fueron “Moderados”.

Conclusiones: Las fragancias unisex cumplieron con los criterios de calidad establecidos durante 24 meses, al igual
que la cremayy el perfume, conservando la nota olfativa inalterada. El grado de aceptacidn y calidad de los cosméti-
cos estudiados, a través de métodos afectivos, demostraron la aceptacién de ambos cosméticos.

Palabras clave: fragancia; estabilidad; unisex; evaluacion sensorial.

Abstract

Introduction: Unisex fragrances aim to erase the existing border in gender stereotypes, pleasing all noses, being
used day or night and shared by couples. The objective of the work was to develop two unisex fragrances for a
moisturizing cream and a perfume.

Method: The components of each unisex fragrance were identified. Quality controls and stability studies of natural
aging were carried out on the fragrances, the cream and the perfume. The influence of sunlight on the fragrance’s
stability was also evaluated. The sensory evaluation of the perfumed products was carried out through affective
methods, including acceptance tests and scalar tests, which judge participants without alterations, determining the
level of acceptance and liking of the developed cosmetics.

Results: Two fragrances with citrus-woody-floral olfactory notes were developed, classifying them in the hesperid
olfactory and woody olfactory family and subfamily, respectively. Quality controls and stability studies demonstrat-
ed the physical and chemical quality of both fragrances and perfumed cosmetics for 24 months. The liking levels of
the smell and the perfume, of both cosmetics, were classified as “I like”, while fixation was “Moderate”.

Conclusions: The unisex fragrances met the quality criteria established for 24 months, the same as the cream and
the perfume, keeping the olfactory note unchanged. Through affective methods, the degree of acceptance and qual-
ity of the studied cosmetics demonstrated the approval of both cosmetics.

Keywords: fragrance; stability; unisex; acceptance tests

Puntos clave

En el proceso de formulacion de cosméticos las fragancias constituyen un elemento clave en la acepta-
cién de los consumidores. Son composiciones creativas Gnicas en su formulacién, por lo que se consi-
deran secretos industriales, lo que no permite conocer la composicién exacta de sus creaciones.

El estudio evidencia el proceso de creacién de dos fragancias unisex para formular un perfume y una
crema humectante, respectivamente. Se evidencia la estabilidad de ambas fragancias, asi como de los
productos cosméticos elaborados.

Se proponen dos nuevos productos cosméticos con elevado nivel de agrado empleando fragancias
unisex (citrica-floral-maderable). Se disefiaron dos fragancias pertenecientes a la familia olfativa hes-
péridey a la subfamilia maderable, del agrado de los jueces encuestados y con adecuada estabilidad.
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Introduccion

El interés por la higiene, las fragancias y la cosmética es un hecho que el ser humano ha tenido a lo
largo de la historia, siendo una realidad hoy en dia™.

Elempleo de las fragancias es muy atractivo por la diversidad de cualidades olfativas que poseen. Son
incorporadas en un sinnimero de productos como perfumes, cremas, detergentes, jabones, pastas
dentales, entre otros. Su empleo depende de las propiedades del medio en que seran empleadas, su
solubilidad y estabilidad. La dosificacion de la fragancia en el producto, asi como el tipo de producto
en el que serd empleada, son aspectos fundamentales para el perfumista en el proceso de creacion de
la misma. Aspectos como el pH, uso de antioxidantes y envase son elementos fundamentales para el
disefio de fragancias estables®.

Los perfumes son mezclas de sustancias odorificas creadas que provocan una sensacion agradable al
olfato. Tras la aplicacion de un perfume es posible reconocer las notas de las esencias que lo compo-
nen. La volatilidad de los materiales empleados en la perfumeria difiere mucho, de ahi la existencia de
tres grupos de notas: de fondo o basicas (mas persistentes), medias (volatilidad media) y altas (mas
volatiles y efimeras) ©.

Las notas altas o de cabeza son las que proporcionan el olor inmediato tras su aplicacién correspon-
diéndose, légicamente, a las sustancias mas volatiles. Las intermedias y de cuerpo son las que carac-
terizan al perfume. Luego de la sensacion de las notas altas aparecen aquellas que singularizan a cada
perfume. Las notas de fondo son aquellas que se evaporan muy lentamente, son las menos volatiles de
un perfume. El equilibrio entre estos grupos de notas determina la calidad del perfume, su armonia, la
difusién durante su evaporacidny su permanencia o fijacion®.

Los perfumes se clasifican, seglin la concentracién de la fragancia en alcohol o mezcla hidroalcohdlica,
como: agua de colonia (Eau de Cologne) - 1,0 %; agua de tocador (Eau de Toilette) - 5,0 %; agua de
perfume (Eau de Parfum) - 10,0 %. En cada caso, los porcentajes presentados corresponden al nivel de
perfumacion minimo establecido®.

Elinterés por el cuidado de la piel y su estado aumenta cada dia. La demanda de productos con extrac-
tos vegetales y marinos que protejan y le den salud a la piel no deja de crecer”. Entre los preparados
de uso topico que incorporan fragancias estan las cremas.

Aunque no existe un procedimiento Unico para formular fragancias en los productos, en el caso de las
cremas cosméticas, estas se encuentran en un medio caracterizado por la presencia de tensoactivos y
variados compuestos hidrofébicos e hidrofilicos. Por lo que, el conocimiento de la fragancia adecuada,
para el producto que se desea perfumar, es la clave del proceso. En adicidn, constituyen un elemento
clave en la aceptacién de los consumidores, cuya presencia en una formulacién especifica implica una
adecuada compatibilidad, facilidad de incorporacidn, estabilidad y excelente desempefio®.

Sin embargo, las fragancias son composiciones creativas Unicas en su formulacion, se consideran se-
cretos industriales, no siendo posible conocer la composicidn exacta de sus creaciones®, encontran-
dose escasos trabajos de investigacion relacionados con el desarrollo de fragancias.

Simbdlicamente, la complejidad en el desarrollo de los productos cosméticos ha sido representada
como un triangulo magico. En el mismo se relacionan la estabilidad, la actividad y su aceptacién, cua-
lidades que deben coexistir para lograr un cosmético bien disefiado'”.

La evaluacién organoléptica de un producto involucra tanto procesos sensoriales como cognitivos. Los
analisis sensoriales permiten identificar el nivel de agrado o aceptacién de un producto en desarrollo,
asi como la influencia de las concentraciones de los componentes empleados®. En los productos per-
fumados es necesario conocer el rol de la fragancia en su estabilidad, ademas del mantenimiento de la
nota olfativa bajo las condiciones de almacenamiento establecidas®.

Los estudios de estabilidad se realizan en condiciones representativas de las potenciales condiciones
de almacenamiento, por lo que son Utiles para predecir la estabilidad a largo plazo de los productos.
Tienen como finalidad obtener informacion segura que demuestre la calidad del producto, con una
formulacion y un envase determinado, durante el tiempo y bajo la influencia de las condiciones de
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almacenamiento a que es sometido. Todo ello permitira proponer el periodo de validez durante el cual
el cosmético mantenga su calidad y pueda emplearse con seguridad por los consumidores®?,

En particular, las fragancias unisex pretenden borrar la frontera existente en los estereotipos de géne-
ro, ya que son destinadas tanto para el sexo femenino como el masculino, brindando como ventajas
y propdsitos agradar a todos los olfatos, ser usadas de dia o de noche y poder ser compartidas por las
parejas'?. En el mercado actual se distinguen por ser fragancias frescas y versatiles asociadas, princi-
palmente, a las familias hespérides, maderables y ambaradas que, de manera general, tienen como
notas distintivas las citricas, marinas, aromaticas, verdes, florales, almizcladas, maderables y ambara-
das, fundamentalmente®?,

En el presente trabajo se desarrollaron dos fragancias unisex para una crema humectante y un perfu-
me. Con este propoésito se determinaron las propiedades fisicas y quimicas de las fragancias disefiadas,
asi como los estudios de estabilidad de vida de estante y de evaluacién sensorial de ambos cosméticos.

Métodos

Para el disefio de las fragancias unisex se emplearon materias primas suministradas por Robertet
(Francia) y Ventds (Espafia).

Fragancia unisex para perfume

Se realizaron 28 variantes de la fragancia unisex (identificadas desde la L-1 hasta la L-28) que respon-
dieran a la nota olfativa citrica-floral-maderable. Durante su desarrollo se hicieron cambios graduales
en los componentes, desde cantidades menores a mayores, o viceversa, y se emplearon estrategias
de uso de compuestos puros o en diluciones para lograr el equilibrio y el efecto deseado. Cada nota
y acorde disefiado se trabajé teniendo en cuenta el desempefio de sus ingredientes para abarcar los
tres niveles de volatilidad de la fragancia: volatilidad alta, media y baja, asegurando de esta forma la
secuencia constante en el desempefio de la fragancia.

Las materias primas utilizadas fueron debidamente analizadas para que cumplieran con las regulacio-
nes de la Asociacidn Internacional para la Investigacion de Fragancias (IFRA, por sus siglas en inglés) ¥,
teniendo especial cuidado en el empleo de las sustancias restringidas y especificas. Se incluyé el butil
hidroxi tolueno (BHT) para evitar la oxidacidn de las mismas.

Se elaboraron 10,0 g de cada una de las variantes empleandose para ello una balanza técnica (ED2202S,
Sartorius, Alemania). Las materias primas se fueron afiadiendo al erlenmeyer a través de goteros des-
echablesy espatulas de acero inoxidable, agitandose la mezcla hasta homogenizar.

Evaluacién olfativa y elaboracién del perfume

La evaluacion olfativa fue realizada por el equipo de perfumistas del Departamento Técnico de la UEB
Suchel Fragancia, compuesto por seis jueces expertos®®.

A cada una de las variantes obtenidas se les realizé la evaluacidn olfativa en el horario de la mafiana (a
partir de las 7:30 am), manteniendo una frecuencia de 15 min, 3, 6, 24 y hasta 72 h, comprobando su
permanencia en las tiras de papel secante, empleadas como medio inerte. Las tiras de papel secante
fueron impregnadas con las muestras a analizar introduciendo una en cada frasco y se presentaron a
los jueces de forma individual.

Los jueces procedieron a realizar la evaluacién del olor olfateando cada tira aromatica, la cual debia
estar separada unos pocos centimetros de la nariz, sin que tuviera contacto con esta.

La seleccion de la fragancia se efectud por consenso de todos los jueces, teniendo como criterio de
seleccion la variante mas equilibrada, con mejor armonia en su composicién y con una permanencia
en las tiras secantes de mas de 72 h.

El perfume estaba compuesto por alcohol etilico 96 °, bonificador de alcohol y la fragancia unisex di-
sefiada (15,0 %). Para elaborar el perfume se pesd el alcohol, después se adiciond el bonificadory, por
Ultimo, la fragancia. La mezcla se agitd hasta homogenizar y se dejé macerar*®,
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Estabilidad de la fragancia y el perfume
Se realizaron los estudios de estabilidad de envejecimiento natural a la fragancia y el perfume®®*%.

Para el estudio de vida Gtil o de envejecimiento natural las muestras se almacenaron en anaquel entre
25a30°Cy entre 80 a 90 % de humedad relativa, con una frecuencia de andlisis al inicio, 3, 6,9, 12,18 y
24 meses, posteriores a la elaboracidn de la fragancia y el perfume. También se colocaron muestras en
la ventana, durante 90 dias, para evaluar el efecto de la luz.

A las muestras analizadas se le determinaron los siguientes pardmetros.

Colory apariencia: Un tubo de ensayo bien limpio se llené hasta las tres cuartas partes con la muestra
realizando la inspeccion visual.

Olor: Se realizd un analisis olfativo a través de una tira de papel secante de 1 cm de ancho por 10 cm de
largo, introduciéndose un extremo en la muestra de ensayo. La valoracién olfativa fue realizada por el
comité de perfumistas de la entidad®.

indice de refraccién (IR): Se empled el refractémetro electrénico ATAGO RX-5000 (Japdn). Se deposita-
ron dos gotas de la muestra cubriendo la totalidad de la superficie del prisma a 20°C. El procedimiento
se realizé por triplicado™”.

Densidad relativa (DR): Se empled el densitdmetro electronico Anton Paar DMA 38 (Austria) inyectando
20 pL de la muestra a analizar a 20°C. El procedimiento se realizd por triplicado*®.

pH: Se empled un electrodo de vidrio en un pH-metro Mettler Toledo FiveEasy (China). Se transfieren
de 50 a 100 mL de la muestra de ensayo a un vaso de precipitados y se midié el pH, previamente cali-
brado el equipo. El procedimiento se realizé por triplicado*?.

Grado alcohdlico: Se le determind al perfume empleando un densimetro DA- 130 N (KEM, Japén). En
la pantalla de funcidn del equipo se selecciond Alcohol y 20 °C (vol %) para la unidad de medicion®,

Fragancia unisex para crema humectante

Para perfumar la crema humectante se disefi6 otra fragancia unisex manteniendo las caracteristicas
olfativas iniciales citricas-florales-maderables. Se realizaron seis variantes (L-1 hasta la L-6), 10,0 g de
cada una, sustituyendo algunos componentes y realizando cambios graduales en otros, para lograr el
equilibrio y el efecto deseado en cada nota.

Igualmente se analizaron las regulaciones de IFRA®, teniendo en cuenta que las cremas se encuentran
en la Categoria 5A-5B-5C*- Productos aplicados al rostro y cuerpo con las yemas de las manos.

La crema humectante con base emulsionada directa estaba compuesta por aceite de sericina, aceite de
moringa, aceite mineral, glicerina, cosmedia SP, miristatato de isopropilo, euxyl PE 9010 y agua.

Evaluacién olfativa y perfumacion de la crema

La evaluacion olfativa fue realizada por el equipo de perfumistas del Departamento Técnico de la UEB
Suchel Fragancia, compuesto por seis jueces expertos*.

Seleccionada olfativamente la variante de la fragancia unisex cosmética, por consenso de los jueces,
la crema humectante fue perfumada al 0,5 % con la fragancia disefiada. De manera general, una vez
obtenida la fase oleosa fue afiadida a la fase acuosa, lentamente, manteniendo la agitacidn continua,
realizando, por ultimo, la adicidn de la fragancia.

Estabilidad de la fragancia y la crema humectante

Se realizaron los estudios de estabilidad de envejecimiento natural a la fragancia y la crema®®*,

Para el estudio de vida Util o de envejecimiento natural las muestras se almacenaron en anaquel entre
25a30°Cy entre 80 a 90 % de humedad relativa, con una frecuencia de andlisis al inicio, 3, 6,9, 12, 18 y

24 meses, posteriores a la elaboracion de la fragancia y la crema. También se colocaron muestras en la
ventana, durante 90 dias, para evaluar el efecto de la luz.
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Alas muestras analizadas se le determinaron la apariencia, indice de refraccién”, densidad relativa“®,
el pH™y la viscosidad de la crema.

Viscosidad de la crema: La muestra de ensayo se climatizé a una temperatura de 25+ 0,5 °C en un bafio
de agua con termostato Frigiterm-10 Ultratermostato de circulacion (Selecta, Espafia) y se mantuvo
libre de burbujas. El analisis se realizé en un viscosimetro rotatorio digital de velocidad variable ST-
2020-R (Selecta, Espafia). Se colocé el vaso de precipitados con 400 mL de la muestra, a la temperatura
especificada y se ajustd el equipo a una velocidad de rotacion de 60 rpm empleando el husillo tres. La
determinacién se realizé por triplicado?V,

Evaluacion sensorial del perfume y la crema humectante

La evaluacion sensorial del perfume unisex y la crema humectante se realizé a través de métodos afec-
tivos destinados a los consumidores, que incluian pruebas de aceptacion y pruebas escalares, partici-
pando 100 jueces afectivos, determinando el nivel de aceptacidn y agrado hacia los cosméticos desa-
rrollados. Para ello, los participantes respondieron por escrito los cuestionarios.

A través de la prueba de aceptacién de muestra simple o Unica, se determiné la aceptacion o el re-
chazo de los productos presentados, siendo el atributo evaluado el olor que exhibia cada cosmético.
Posteriormente, se realiz6 el andlisis estadistico para determinar si la aceptacion era significativa o
no, empleando para ello los valores tabulados para la prueba pareada de una cola®”, donde, para un
nivel de significacion (a) = 0,05 y el nimero de juicios totales (n) = 100, se establecié n =59 como valor
minimo de respuestas necesarias para concluir si existian diferencias perceptibles entre las muestras.

Las pruebas escalares usando una escala heddnica (del 1 al 5) fueron aplicadas para medir el nivel de
agrado del olor, la perfumacion o potencia y la fijacién o permanencia en el tiempo, de los productos
desarrollados. En los casos del olor y la perfumacién la escala empleada tuvo los criterios siguientes:
5-me gusta mucho, 4-me gusta, 3-ni me gusta ni me disgusta, 2-me disgusta y 1-me disgusta mucho.
Para el nivel de agrado de la fijacion o permanencia fue: 5-muy duradera, 4-duradera, 3-moderada,
2-débil y 1-escasa.

Resultados

Durante el desarrollo de la fragancia unisex se disefiaron 28 variantes, cada una fue evaluada olfati-
vamente, seleccionandose por consenso de los jueces la L-27 como la variante mas equilibrada y con
mejor armonia en su composicion, cuya nota olfativa fundamental fue la citrica-maderable-floral. La
misma mantuvo una permanencia en las tiras secantes de mas de 72 h.

En el caso de la fragancia unisex cosmética fue seleccionada, por consenso de los jueces, la L-6 como la
variante mas equilibrada, con mejor armonia en su composicion y con una permanencia en las tiras de
papel secante de mas de 72 h. Se mantuvo la nota olfativa fundamental: citrica-maderable-floral, por
lo que la fragancia unisex cosmética también pertenece a la familia olfativa hespéride y a la subfamilia
maderable.

En las fragancias se trabajaron cuidadosamente los tres niveles de volatilidad (tope, medio y fondo)
para asegurar una secuencia olfativa continua de su desarrollo y expresion, quedando constituida la
piramide olfativa como se muestra en la Figura 1.
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Figura 1. Pirdmide olfativa de la fragancia unisex.

En la Tabla 2 se presentan las notas olfativas de ambas fragancias.

Tabla 2. Notas olfativas de la fragancia unisex para perfume y crema humectante.

Nota Porcentaje de las notas olfativas
Fragancia unisex para perfume Fragancia unisex cosmética
Citrica 20,00 24,20
Maderable 19,80 19,80
Floral 19,24 19,26
Almizclada 15,00 15,00
Fresca 3,04 4,08
Ambarada 2,00 2,00
Marina 1,66 1,66
Verde 0,86 0,86
Especiosa 0,14 0,14

Los componentes volatiles, para cada una de las fragancias, se presentan en la Tabla 3.

Tabla 3. Componentes volatiles (porcentaje) de las fragancias unisex para perfume y crema humectante.

Nota Componente Fragancia unisex

Fragancia unisex cosmética

Citrica Aceite esencial de bergamota -

4,00 %

Aceite esencial de limén -

6,00 %

Acetato de linalilo =

Metil naftil cetona =

Metil pamplemousse =

Dewberry =

Aldehido C-10 (Sln 1% en DPG)

Especiosa Aceite esencial de cardamomo =

Aceite esencial de cilantro =

Aceite esencial de romero =

Aceite esencial de pimienta negra =
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Nota

Componente

Fragancia unisex

Fragancia unisex cosmética

Fresca

Aceite de menta piperita

0,04 %

Dihidromircenol

3,00 %

Alcanfor

Verde

Acetato Cis-3 hexenilo

Acetato de estiralilo

Hexenol Cis-3

Liffarome

Vertocitral

Allyl amyl glicolate

Salicilato Cis-3 hexenilo

Maderable

Aceite de vetivert

Aceite de cedro del palo ligero

Aceite palo del guayaco

Sandalore

Iso E super

Vertofix

Floral

Absoluto rosa de provenza

Rosa TW

Oxido de rosa

Acetato de feniletilo

Alcohol fenil etilico

Damascona alfa

Hedione

Acetato de bencilo

Cis jasmone

Etil Linalol

Hidroxicitronelal

lonona metilica

Marina

Calone

LRG

Floralozone

Helional

Etilen brassilate

Almizclada

Exaltolide

Galaxolide

Habanolide

Muscone

Almizcla-
da-amba-
rada

Phantolid, Tonalide (PFW)

Ambarada

Ambroxan

Balsamico

Resinoide de benjui

Dulce

Vainillina

Butil hidroxi tolueno (BHT)

Inodoro

Dipropilenglicol

=: componentes en iguales proporciones, -: menor cuantia, +: mayor cuantia
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Los resultados correspondientes a los estudios de estabilidad de la fragancia unisex y el perfume, se
muestran en las Tablas 4y 5, respectivamente.

Tabla 4. Influencia de la luz y estabilidad de vida Gtil de la fragancia unisex.

Mes Vida util Influencia de la luz
IR DR (g/cm?) Dia IR DR (g/cm?3)
Inicio 1,495 +0,0001 0,971 +0,002 Inicio 1,495 +0,0001 0,971 +0,002
3 1,495 +£0,0004 0,971 +0,002 15 1,495 +0,0004 0,971 £0,002
6 1,495 £0,0014 0,971 +0,001 30 1,495 +0,0006 0,971 +0,004
9 1,495 +0,0008 0,971 +0,005 45 1,495 +0,0013 0,972 +0,001
12 1,495 +0,0006 0,971 +0,010 60 1,495 +0,0004 0,974 £0,014
18 1,495 +0,0004 0,972 +0,000 75 1,495 +,0016 0,975 +0,004
24 1,495 +£0,0002 0,973 +,004 90 1,495 +0,0008 0,976 £0,010

IR: indice de refraccion; DR: densidad relativa
X £ DS: valor medio + desviacidn estandar

Tabla 5. Estabilidad de vida util del perfume unisex.

Mes IR DR (g/cm?) pH Grado alcohdlico Propiedades organo-
lépticas
Inicio 1,383 £0,0002 0,831 5,12 0,04 87,20 £ 0,08 Cumple

+0,001
3 1,383 +0,0004 0,831 +0,009 5,12 +0,01 87,20 +0,03 Cumple
6 1,383+ 0,0002 0,831 +0,005 5,12 £0,01 87,20 +0,04 Cumple
9 1,383 £0,0007 0,831+ 0,003 5,12 0,03 87,20 +0,01 Cumple
12 1,383 0,831 +0,007 5,12 0,09 87,20 0,09 Cumple
+0,0003

18 1,383 +0,0011 0,831 +0,004 5,12 £0,05 87,20 0,08 Cumple
24 1,383 £0,0002 0,832 +0,001 5,12 0,03 87,20 +0,04 Cumple

IR: indice de refraccion; DR: densidad relativa
X £ DS: valor medio + desviacidn estandar

El perfume unisex resulté un liquido ligeramente amarillo y transparente, caracterizado por un olor
citrico-maderable-floral en la nota fundamental, como se previd en el disefio de la fragancia.

Los resultados correspondientes al estudio de vida util e influencia de la luz, de la fragancia unisex
cosmética, se presentan en la Tabla 6, mientras que los correspondientes a la crema perfumada en la
Tabla 7.

Tabla 6. Influencia de la luz y estabilidad de vida Gtil de la fragancia unisex cosmética.

Mes Vida util Influencia de la luz
IR DR (g/cm?) Dia IR DR (g/cm?)
Inicio 1,496 £0,0002 0,982 +0,001 Inicio 1,496 +0,0002 0,982 +0,001
3 1,496 +0,0000 0,982 +0,001 15 1,496 +0,0004 0,982 +0,001
6 1,496 £0,0004 0,982 +0,004 30 1,496 +0,0004 0,982 +0,003
9 1,496 +0,0008 0,982 +0,007 45 1,496 +0,0001 0,983 +0,007
12 1,496 +0,0003 0,982 +0,002 60 1,496 +0,0008 0,984 +0,002
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Mes Vida dtil Influencia de la luz
IR DR (g/cm?) Dia IR DR (g/cm?3)
18 1,496 £0,0011 0,982 +0,001 75 1,497 £0,0012 0,986 +0,004
24 1,496 +0,0000 0,984 +0,002 90 1,497 £0,0004 0,987 +0,010

IR: indice de refraccion; DR: densidad relativa
X + DS: valor medio + desviacidn estandar

Tabla 7. Estabilidad de vida (til de la crema humectante perfumada.

Mes pH Viscosidad (mPa’s) Propiedades organolépticas
Inicio 6,28 +0,03 11498 +727,2 Cumple

3 6,27 £0,01 11480 +742,8 Cumple

6 6,26 +0,00 11462 +766,1 Cumple

9 6,24 £0,04 11443 +732,4 Cumple

12 6,20 0,08 11422 +754,6 Cumple

18 6,11 +0,02 11382 +739,2 Cumple

24 6,03 +0,01 11340 +£773,1 Cumple

X £ DS: valor medio + desviacidn estandar

La crema humectante resulté una crema homogénea, con brillo y sin grumos, ligeramente amarilla, ca-
racterizada por un olor citrico-maderable-floral como nota olfativa fundamental, tal y como se previd
en el disefio de la fragancia unisex cosmética.

La prueba de aceptacién de muestra simple o Unica permitié saber de forma sencilla y rapida la acep-
tacion o el rechazo de los productos presentados. De los 100 jueces no entrenados que fueron encues-
tados, el total de respuestas de aceptacion fue considerablemente mayor que el total de respuestas de
rechazo, donde al 96 % le agradé el olor que exhibia cada producto. Considerando n = 59, como valor
minimo de respuestas necesarias para concluir si habia diferencias perceptibles entre las muestras, se
puede afirmar que tanto el perfume unisex (n = 96) como la crema humectante (n = 96), fueron acepta-
dos por los jueces no entrenados.

Para el perfume, en el nivel de agrado del olor predoming el criterio de “Me gusta mucho” (79), seguido
de “Me gusta” (17). La puntuacion total determinada a partir de la sumatoria del criterio de aceptacion
de los jueces fue de 4,69, que ubica al atributo olor en la clasificacién de “Me gusta” (Figura 2).

En el nivel de agrado de la perfumacion o potencia predomind el criterio de “Me gusta mucho” (79)
seguido de “Me gusta” (21). La puntuacion obtenida de la sumatoria del criterio de aceptacion de los
jueces fue de 4,79 siendo este atributo clasificado de “Me gusta”. Por Gltimo, para el nivel de agrado de
la fijacion o permanencia, predomind el criterio de “Duradera” (41) seguido de “Moderada” (35) y una
puntuacién final de 3,59, clasificAndola como “Moderada”.

En el caso de la crema (Figura 2), para el nivel de agrado del olor prevalecié el criterio “Me gusta mu-
cho” (76) seguido de “Me gusta” (20), con una puntuacion final de 4,66, lo que ubica al atributo olor” de
la crema humectante en la clasificacion de “Me gusta”.

En cuanto al nivel de agrado de la perfumacién de la crema predominé el criterio de “Me gusta” (66)
seguido de “Me gusta mucho” (30), y una puntuacién final de 4,26 clasificandolo como “Me gusta”. En
el nivel de agrado de la fijacion predomind el criterio de “Moderada” (51) seguido de “Duradera” (36) y
una puntuacién de 3,07, clasificando la fijacion de la crema perfumada de “Moderada”.
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Figura 2. Niveles de agrado para los cosméticos perfumados con las fragancias unisex desarrolladas.

. o #

Discusion

La fragancia unisex fue disefiada para aquella poblacién que no sigue las tradiciones de la perfumeria,
donde el sexo femenino se caracteriza por usar perfumes en el que prevalecen las notas florales y el
sexo masculino los que tienen marcada nota hespéride, maderable y hasta cuero. Fue creada para
aquellos que tienen igual gusto por las flores y las maderas, sin delimitarlos a un sexo especifico. Esta
idea se llevo al lenguaje de la perfumeria disefiando la fragancia con una nota olfativa citrica-madera-
ble-floral, buscando un equilibrio entre la parte femenina (caracterizada por la nota floral) y la mascu-
lina (caracterizada por una nota maderable).

En ella predomina una marcada nota olfativa citrica, adornada con matices de las notas fresca y ver-
de, fundamentalmente, ubicando a la fragancia en la familia olfativa hespéride">™. La segunda nota
predominante en el disefio estuvo compuesta por la combinacién de maderas y un conjunto floral, y
aunque se trabajé en el equilibro de ambas notas se destacan las maderas, hecho que ubica a la fra-
gancia en la subfamilia olfativa maderable"?!¥, Ademas de las notas principales, fueron incluidas otras
notas olfativas que actuaron como modificadores y ayudaron a fantasear la composicién, dotandola
de unaidentidad propia.

Se puede apreciar que, durante el periodo de ensayo, las propiedades fisicas y quimicas de la fragancia
y el perfume fueron adecuadas. La fragancia fue capaz de conservar tanto su caracter olfativo como su
intensidad, lo que permite demostrar la estabilidad de la fragancia unisex, asi como del perfume, du-
rante dos afios, bajo las condiciones de almacenamiento ensayadas’. Las propiedades organolépti-
cas: liquido transparente, ligeramente amarillo, con nota olfativa citrica-maderable-floral, no sufrieron
ninguna variacion durante el estudio de vida Gtily de influencia de la luz.

Los perfumes constituyen mezclas complejas que contienen cientos de compuestos, naturales y sinté-
ticos, y, debido a esto, existe una gran dificultad para identificar cada uno de ellos ©.

Durante el desarrollo de la fragancia unisex cosmética, para perfumar la crema humectante para la
piel, con los aceites de sericina y moringa, se realizaron algunas variaciones en las concentraciones y
sustituciones de materias primas. Estos cambios permitirian superar la barrera creada por la base de
la crema.
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Durante los 24 meses de ensayo, los controles de calidad evaluados a la fragancia se mantuvieron
estables, sin cambios en el caracter olfativo de la fragancia, conservando su color ligeramente amarillo
y transparencia.

El pH para formulaciones tépicas debe estar entre 4 - 8. El mismo no debe ser muy acido porque puede
causar irritacién, ni tampoco muy alcalino porque puede provocar el escamado de la piel®. Los valores
de pH de la crema se consideran seguros para un producto de aplicacion en la piel.

La apariencia del producto durante todo el ensayo fue adecuada. La fragancia disefiada mostrd una
adecuada estabilidad en el cosmético, ya que luego de 24 meses de elaborada la crema humectante
no se observaron manifestaciones que indicaran oxidacion en los componentes de las notas olfativas,
ni cambios en la intensidad del olor. Tampoco se apreciaron variaciones en la apariencia, color, ni la
textura de la crema. Por lo tanto, se demuestra la estabilidad de la crema humectante y se confirman
su tiempo de vida Util de dos afios (bajo las condiciones de almacenamiento ensayadas), conservando
sus propiedades fisicas y quimicas iniciales™.

El estudio evidencia el proceso de creacion de dos fragancias unisex para formular un perfume y una
crema humectante, respectivamente, y la estabilidad de ambas fragancias, asi como de los productos
cosméticos elaborados. No obstante, la comparacién de los resultados se hace dificil, mas atin, cuando
se tratan de fragancias propias, con diferentes componentes y diversos los procedimientos para su
evaluacion.

La mayoria de los jueces participantes en el estudio otorgaron puntuaciones entre 5y 4 puntos, para
los tres atributos evaluados, tanto para el perfume como para la crema cosmética. Los niveles de agra-
do del olor y la perfumacién o potencia, de ambos cosméticos, fueron clasificados como “Me gusta”,
mientras que los de la fijacion o permanencia fueron “Moderados”. Este resultado era esperado por
tratarse de una fragancia de la familia hespéride (citrica), las que se caracterizan por ser muy volatiles.
Se considera, por tanto, que ambos cosméticos fueron del agrado de los jueces encuestados.

Conclusion

Las fragancias unisex disefiadas mantuvieron su estabilidad durante 24 meses, al igual que el perfume
y la crema perfumada, conservando la nota olfativa citrico-maderable-floral inalterable. Los métodos
afectivos utilizados en la evaluacién sensorial del perfume unisex y la crema humectante perfumada,
demostraron la aceptacién de ambos cosméticos.

. . ’
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Abstract

Pharmacy and pharmaceutical sciences embrace a series of different disciplines. Pharmacy practice has been de-
fined as “the scientific discipline that studies the different aspects of the practice of pharmacy and its impact on
health care systems, medicine use, and patient care”. Thus, pharmacy practice studies embrace both clinical phar-
macy and social pharmacy elements. Like any other scientific discipline, clinical and social pharmacy practice dis-
seminates research findings using scientific journals. Clinical pharmacy and social pharmacy journal editors have a
role in promoting the discipline by enhancing the quality of the articles published. As has occurred in other health
care areas (i.e., medicine and nursing), a group of clinical and social pharmacy practice journal editors gathered in
Granada, Spain to discuss how journals could contribute to strengthening pharmacy practice as a discipline. The
result of that meeting was compiled in these Granada Statements, which comprise 18 recommendations gathered
into six topics: the appropriate use of terminology, impactful abstracts, the required peer reviews, journal scatter-
ing, more effective and wiser use of journal and article performance metrics, and authors’ selection of the most
appropriate pharmacy practice journal to submit their work.

Keywords: Pharmacy practice; Scientific paradigm; Social and behavioral pharmacy.
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Resumen

La farmacia y las ciencias farmacéuticas abarcan una serie de disciplinas diferentes. La Farmacia Asistencial se ha
definido como “la disciplina cientifica que estudia los diferentes aspectos de la practica de la farmacia y su impacto
en los sistemas de atencion de la salud, el uso de medicamentos y la atencidn al paciente”. Por lo tanto, los estudios
de Farmacia Asistencial abarcan tantos elementos de farmacia clinica como de farmacia social. Como cualquier otra
disciplina cientifica, la practica de la farmacia clinica y social difunde los resultados de la investigacion utilizando
revistas cientificas. Los editores de revistas de farmacia clinica y farmacia social tienen un papel en la promocién
de la disciplina al mejorar la calidad de los articulos publicados. Como ha ocurrido en otras areas del cuidado de
la salud (es decir, medicina y enfermeria), un grupo de editores de revistas de practica farmacéutica clinica y social
se reuni6 en Granada, Espafia, para discutir como las revistas pueden contribuir a fortalecer la practica farmacéu-
tica como disciplina. El resultado de esa reunion se compild en estas Declaraciones de Granada, que comprenden
18 recomendaciones reunidas en seis temas: el uso apropiado de la terminologia, los resimenes con impacto, la
necesidad de la revision por pares, la dispersion de revistas, el uso mas eficaz y mas inteligente de los indicadores
bibliométricos y la seleccion por parte de los autores de la revista de practica farmacéutica mas adecuada para
presentar su trabajo.

Palabras clave: Farmacia Asistencial; Paradigma cientifico; Farmacia social y conductual.

Scientific fields and their achieving scientific paradigm

Disciplines are shaped by and in turn help to shape human behavior”. Several models developed
over the past 50 years attempted to classify disciplines objectively. For instance, Biglan and Becher,
grounded in Lodahl & Gordon’s and Kuhn’s ideas*, argued that fields with established paradigms
(e.g., physics, chemistry) have a high degree of consensus about theory, methods, and problems, while
the opposite is observed for so-called “low-consensus” disciplines such as in humanities and the social
sciences®. According to the Recommendation Relating to the International Normalisation of Statistics
on Science and Technology issued by the United Nations Educational, Scientific and Cultural Organi-
zation (UNESCO), fields of study or scientific disciplines broadly consists of: Exact and Natural Scienc-
es, Engineering and Technology, Medical Sciences (including Pharmacy), Agricultural Sciences, Social
Sciences, and Humanities. Yet, disciplines are not rigid, well-defined entities. Conversely, they are
fluid, context-dependent and multi-scale phenomena built on repeated contributions (publications,
academic works) and interactions (collaboration among researchers and other stakeholders)™. In this
sense, it is even harder to describe, consistently define, and to attribute appropriate terminology to
research areas where inter- and multi-disciplinarity exist (reflecting different practices and interactions
between disciplines), such as those within Pharmacy. Traditionally, chemistry, biochemistry, physics,
and physiology form Pharmacy’s core knowledge base, but the social component (e.g., humanistic,
and social sciences) should also be recognized as a pillar of the practice of pharmacy®©.

Alack of consistency and consensus attenuates a discipline’s progress and has a deleterious impact on
its constituent scholars. Some of the findings from previous research indicate that scholars in low-con-
sensus fields have a more difficult time publishing, tend to persist at “re-creating the wheel”, are less
successful with acquisition of extramural grants, and have a poorer outlook on research and scholar-
ship. This translates even to those scholars in university settings being less likely promoted in aca-
demic rank and even having lower salaries and poorer benefits than those who are in disciplines that
have achieved greater scientific paradigm®. The impact of research findings on professional practice
and wider societal levels may be less in low-consensus fields.®

Clinical and social pharmacy practice are important research areas within Pharmaceutical Sciences®?
that have undergone (and are still undergoing) substantial changes. As what might be considered low-
er consensus fields, these two research areas are currently beset by a lack of agreement and a common
understanding of what constitutes their very core, often being associated only with evaluating narrow-
ly focused pharmacy services®'V. Although no universally accepted definition for pharmacy practice
research exists, the International Pharmaceutical Federation Pharmacy Practice Special Interest Group
(FIP PPR-SIG) defined it as ‘the scientific discipline that studies the different aspects of the practice of
pharmacy and its impact on health care systems, medicine use, and patient care’®? A common mis-
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interpretation of the nature of this field is confounding the term ‘practice’ with ‘practical issues’ and
ignoring the theoretical bases that ultimately will support clinical and social pharmacy interventions.
Kerlinger and Lee point out that the aim of science is theory; and theory is “a set of interrelated con-
structs, definitions, and propositions that present a systematic view of phenomena by specifying rela-
tions among variables, with the purpose of explaining and predicting the phenomena”®?. Furthermore,
clinical pharmacy aims to optimize the utilization of medicines through and practice and research in
order to achieve person-centered and public health goals®*.

The scope of pharmacy practice has expanded over the past decades to encompass clinical, behavior-
al, economic, and humanistic implications of the practice of pharmacy, as well as the implementation
of innovations in practice (e.g., health interventions, patient-care services), which are often provided
in collaboration with other health care professionals (e.g., physicians, nurses)®*!. Thus, it may not
be easy to identify clinical and social pharmacy practice as basic research within an applied research
discipline. Both types of research produce “new knowledge”, with basic research disciplines creating
“knowledge of the underlying foundations of phenomena and observable facts”, while for applied re-
search disciplines the knowledge created is “directed primarily towards a specific, practical aim or ob-
jective”®), Clinical and social pharmacy practice researchers do both.

Publication patterns and practices are one of these differential characteristics of a scientific discipline.
Publishing refereed work is a hallmark of science, primarily aiming at disseminating new, advanced,
and high-quality research knowledge and findings as widely as possible in a timely and efficient man-
ner. Regardless of the scientific publishing mechanisms - which have significantly evolved over the
years especially in response to technological progress,*" - this practice traverses all different aca-
demic or scientific disciplines, but customs and habits (e.g., paper length and structure, title details,
citation patterns) are different across disciplines. The aforementioned on scientific progress would in-
dicate a need for a discipline’s journals, its authors, reviewers, and even its readers/followers to come
together on important aspects that help propel its scientific paradigm9.

With the aim to identify the elements that may reinforce clinical and social pharmacy practice as a
scientific discipline by consolidating common publication patterns, a group of pharmacy practice jour-
nal editors met in June 2022 in Granada, Spain. As a consequence of this meeting, a series of recom-
mendations to improve publication patterns in pharmacy practice was created, i.e., these “Granada
Statements”. This type of initiative is not unprecedented. In 1978, a group of medical journal editors
gathered in Vancouver, Canada to create the Uniform Requirements to submit a paper to a medical
journal. Years later, this group became the International Committee of Medical Journal Editors (ICM-
JE - https://www.icmje.org/), which is now one of the most used standards in scholarly publishing. A
similar initiative was created approximately 30 years ago for nursing with the International Academy of
Nursing Editors (INANE - https://nursingeditors.com/).

With this paper, which will be simultaneously published in several clinical and social pharmacy prac-
tice journals, the Pharmacy Practice Journal Editors Group offers the Granada Statements as a set of
recommendations for pharmacy practice authors, reviewers, and journal editors aiming to strengthen
pharmacy practice as a discipline. The Granada Statements comprise 18 recommendations grouped in
six topics: the appropriate use of terminology, impactful abstracts, the required peer reviews, journal
scattering, more effective and wiser use of journal and article performance metrics, and authors’ selec-
tion of the most appropriate pharmacy practice journal to submit their work.

The appropriate use of terminology in publishing

One of the differential characteristics of disciplines with a high degree of consensus is the consistent
use of precise terms to refer to each concept. Several areas have created task forces to maintain glossa-
ries. The International Union of Pure and Applied Chemistry (https://iupac.org/) and the International
Union of Basic and Clinical Pharmacology (https://www.guidetopharmacology.org/) are good exam-
ples of this procedure.
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Clinical and social pharmacy practice have been accused of inconsistent terminology use, whether
in journal titles or in articles"®??. This inconsistent terminology use is evident in the lack of a com-
mon branding: clinical pharmacy, pharmacy practice, social pharmacy, administrative pharmacy.
This confusion is even greater when considering the terminology used to describe pharmacists’ in-
terventions or services: medicines management, polypharmacy management, pharmaceutical care,
medication therapy management, comprehensive medication management, etc.*?%. One could argue
that slight differences exist among these terms. However, several consequences emerge when using
many different terms for slightly different concepts, which were probably insufficiently defined®?. A
first consequence is the existence of a variety of terms that should be used in search strategies of ev-
idence-gathering exercises such as systematic reviews, which renders them not so systematic, after
all®®). The final goal of a systematic review is to support evidence-based policymaking. A systematic re-
view that insufficiently compiles the evidence about a topic may lead to inappropriate policy decisions.
But perhaps the most harmful consequence for the visibility and relevance of the clinical and social
pharmacy practice field is the invisibility of many articles resulting from their inability to be retrieved
from bibliographic databases®".

One might think that subject headings (e.g., Medical Subject Headings - MeSH) were created to classify
articles and are especially important when authors do not use standardized terminology. MeSH terms
have been known in pharmacy since their inception®. Unfortunately, clinical and social pharmacy
practice was highlighted as a field where MeSH use is scarce in comparison with other areas®. It is
important to keep in mind that new MeSH terms can be suggested to the National Library of Medicine
(NLM), but MeSH staff will only consider MeSH that correspond to terms frequently used in the litera-
ture®”,

Granada Statements:

1. Clinical and social pharmacy practice researchers should establish a commonly ac-
cepted glossary and use terms in a consistent manner.

2. Pharmacy practice and social pharmacy reviewers and journal editors should ensure
standardized terminology is used in the articles they review and publish.

Impactful abstracts

In addition to the reduced number of MeSH terms defining clinical and social pharmacy practice ele-
ments, a poor allocation of existing MeSH to pharmacy practice articles has been reported®?).Also, an
excessive indexing delay (i.e., MeSH allocation) was observed for pharmacy articles®=". MeSH terms
are crucial to ensure a more efficient literature retrieval, which will result in a higher visibility of the
article and subsequently of the field. The role MeSH plays in systematic search is not substituted by
the author-listed keywords commonly used by journals. These keywords are not indexed in the ab-
stract field of bibliographic databases and, although some databases have specific fields for them (i.e.,
PubMed’s OT - Other Terms), they are only retrieved as abstract words (no additional benefit to use
these words as keywords).

In the recent past, allocation of MeSH terms to articles indexed in MEDLINE was a responsibility of NLM
catalogers. Since the NLM announcement of the complete implementation of the Medical Text Indexer
First Line indexing (MTIFL) that will select the MeSH, authors, reviewers and journal editors should take
responsibility for the appropriate allocation of MeSH terms to the articles.

MTIFL is an automated natural language processing system which identifies the appropriate MeSH
terms from the MeSH thesaurus using only the text in article title and abstract. As stated by the NLM,
after mid-2022, all articles indexed in MEDLINE will have MeSH terms allocated by MTIFL, more mecha-
nistically rather than through human judgment/intervention. This modification of the process increas-
es even more the relevance of the title and abstract, that in the past had a role only in summarizing the
content of the article and helping potential readers to decide proceeding to the full text article.
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The MTIFL system tries to match words and n-grams included in the title and the abstract not only with
the MeSH term (i.e., descriptor), but also with the other ‘concept terms’ associated to the descriptor,
which can be easily identified as “Entry Terms” in the MeSH database (https://www.ncbi.nlm.nih.gov/
mesh/). Thus, if an article’s title or abstract includes the exact wording of any of these descriptors or
entry terms, the system will allocate the given MeSH to that article®.

Granada Statements:

3. Clinical and social pharmacy practice researchers should use existing MeSH terms as
part of their titles and abstracts.

4. Clinical and social pharmacy practice reviewers and journal editors should ensure that
authorsincluded the most appropriate MeSH terms in the articles they review and publish.

The required peer reviews

Since the 18" century®?, scholarly publishing has been based on the contribution of colleagues in as-
sessing and improving the original text submitted by the authors by means of the peer review pro-
cess®®¥). Based on Linus’s law (i.e., “given enough eyeballs, all bugs are shallow”), the rationale of peer
review is to avoid errors® and to increase the quality of publications®. Although peer review has
been strongly criticized®® and systematic reviews could not demonstrate the added value of this pro-
cess®® more reliable alternative systems do not exist®. Pre-prints with post-publication review
have been proposed as a solution to have scientific publications more rapidly accessible. Many forces,
mainly outside t