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Re: Expediente No. 08.067.107

Solicitud de patente a nombtre de WORLD-TRADE IMPORT-EXPORT,
WTIE, AG

Respuesta a la oposicidén presentada por PROCAPS S. A y LAFRANCOL
S.A.

Yo, DILIA RODRIGUEZ D’ALEMAN, identificada como aparece al pie de mi
firma, domiciliada en la carrera 11 No. 86-53 piso 6, obrando como apoderada
de la sociedad Solicitud de patente a nombre de WORLD-TRADE
IMPORT-EXPORT, WTIE, AG, ubicada en Zug, Suiza, damos respuesta a
los oficios No. 04089 y 04090 ambos notificados por fijacion en lista el 14 de
marzo de 2012, por medio de los cuales se corrid traslado de las oposiciones
presentadas por las sociedades PROCAPS S.A. y LAFRANCOL S.A
respectivamente, contra la solicitud de patente de la referencia.

1.  Con fundamento en la facultad que confiere el articulo 34 de la
Decisién 486 al solicitante para modificar la solicitud de patente en cualquier
momento del trimite, presentamos junto con este memorial nuevo pliego
reivindicatorio que consta de 1 reivindicaciéon dirigida a la composicion
farmacéutica que comprende la combinacién sinérgica de besilato de amlodipino
y acido acetilsalicilico en unas cantidades especificas y que contiene ademas
excipientes farmacéuticamente aceptables.

En cuanto a estas modificaciones nos permitimos decir que las mismas no
amplian de ninguna manera la materia objeto de la presente solicitud y se
realizaron con el animo de realzar la novedad y la altura inventiva de la
invencién en estudio a la luz de los requerimientos de la Decision 486 de la
Comunidad Andina y en respuesta a las objeciones presentadas por los
opositores.



Teniendo en cuenta el concepto técnico emitido por el Sefior Superintendente
Delegado para la propiedad intelectual GianCarlo Marcenaro Jiménez a la
doctora Ana Maria Castro Wey, que da alcance a las comunicaciones No. 09-
001524 y 09-012560, se presenta unicamente una tasa adicional correspondiente
al recibo No. 10-24,975 del 5 de absil de 2010, por modificacion de la solicitud,
toda vez que la solicitud fue presentada con anterioridad al 1 de enero de 2009.

2. PRETENSIONES DE LAS OPOSICIONES:

Respetuosamente nos permitimos decir que nos oponemos a la pretension de
los escritos de oposiciones por cuanto, como se demuestra mas adelante, la
invencién presentada por mi mandante cumple con los requisitos de novedad,
nivel inventivo y aplicacién industrial. En consecuencia, se debe otorgar el
privilegio de patente de invencion y expedir el titulo correspondiente.

2.1 El opositor PROCAPS S.A. (Opositor 1) argumenta que la solicitud en
estudio careceria de novedad y nivel inventivo en vista de las ensefianzas de

los documentos D1 (US2003099724)

En relacion con la novedad, se hace necesario sefialar que articulo 16 de la
Decision 486 establece que: “Una invencidn se considera nueva cuando no_estd
comprendida en el estado de la técnica

E/ estado de la técnica comprenderd todo lo que haya sido accesible al priblico por una
descripcion escrita u oral, utiligacion, comercializacion o cualquier ofro medio antes de la fecha
de presentacion de la solicitud de patente o, en su caso, de la prioridad reconocida...." (el
resaltado es nuestro).

Si de acuerdo con el espiritu de la norma legal indicada, la invencién no se
considera como nueva si estd “comprendida” en el estado de la técnica, dicha
norma se est4 refiriendo, naturalmente, a la totalidad del invento y no a alguno
o a algunos de los componentes que hacen parte de la nueva solicitud.

En efecto, para que la invencion pierda su calidad de novedosa, es claro que ella,
TODA ELLA, ha de estar contenida en el “conjunto de conocimientos exustentes que son
aplicables al proceso industrial” como define el estado de la técnica el Tribunal de
justicia del Acuerdo de Cartagena (Proceso No. 6-IP-89, sentencia de 31 de
octubre de 1989, publicada en Jurisprudencia del Tribunal de Justicia del Acuerdo
de Cartagena, Tomo 11, BID-INTAL, Buenos Aires, 1994, pagina 60).

Esto se conoce como NOVEDAD ABSOLUTA, de conformidad con lo cual
para desvirtuar el requisito de novedad de una invencién serd necesario que lo
retvindicado por la invencién bajo estudio cortesponda de forma total con lo
revelado en cada uno de los documentos setialados pot el opositor, conclusidn a
la que se llega después de un analisis exhaustivo mediante una comparacion entre




el capitulo reivindicatorio de la invenciéon en estudio y cada una de las
divulgaciones citadas por el opositor como anterioridades.

Ahora bien, si un determinado elemento, condicién o circunstancia de la nueva
creacion ya hace patte del estado de la técnica no quiere ello decir, desde luego,
que la invencion deba ser rechazada por carecer del requisito de novedad. No sin
raz6n ha dicho el mencionado Tribunal: “bay gue advertir que toda creacidn es en cierta
forma, producto del estado de la técnica excistente, en el sentido de que el inventor ha de tener en
cuenta un conjunto de conocimientos técnicos que le permutan crear nuevos procedimientos
aplicables a la industria” (Ibidem, paginas 53 y 54) (El subrayado es nuestro).

Por lo tanto y teniendo en cuenta lo anteriormente expuesto, como minimo la
novedad debe contemplar los siguientes aspectos:

-Que la invencidn en estudio esté contenida de forma TOTAL y ABSOLUTA

en cada uno de los documentos que se mencionan como anterioridad; y

-Que la invencién en cuestién puede partir de conocimientos conocidos, caso en
el cual habrd que hacer la comparacién no de lo conocido sino de lo inédito y
novedoso, teniendo que analizarse el valor agregado que aporta la invencion
con sus nuevas caracteristicas al campo técnico al cual pertenece la solicitud en
estudio.

Aplicando lo anterior al caso concreto, para que las razones que aduce el opositor
para desvirtuar la novedad fuesen ciertas, seria forzoso que se demostrara que la
invencién en estudio estdi comprendida en el estado de la técnica de forma
TOTAL, lo cual no sucede como mas adelante se demostrara.

2.1.1 Argumentos que desvirtuan las objeciones presentadas por el
oponente PROCAPS S.A

2.1.1.1. Legitimo interés.

El solicitante considera que el opositor no acredita su legitimo interés para
presentat la oposicién que nos ocupa, ya que manifiesta que “algunos productos”
de su representada se vetfan afectados directamente ya que contienen en
patticular Amlodipino Besilato y Acido Acetilsalicilico.

Sin embargo cabe sefialar que la presente solicitud de patente versa sobte la
COMBINACION SINERGICA DE DOS ACTIVOS, que en su conjunto
forman un PRODUCTO NUEVO, pero en forma aislada no existitia ninguna
afectacidn para con ninguno de los compuestos que la conforman, por lo que el
solicitante considera que el oponente no tiene acreditado su interés legal para
presentarse como opositora de la presente solicitud de patente.




2.1.1.2 Fundamentos de la Oposicion.

El opositor manifiesta que la presente solicitud carece de novedad en base al
documento US 2003099724 denominado D1, ya que dice que la reivindicacién 1
y 10 recoge en concreto la combinaciéon de un vasodilatador con un agente
antiinflamatorio. Entre los agentes vasodilatadores figura como una opcién el
amlodipino besilato y entre las opciones de los antiinflamatorios se encuentra el
acido acetilsalicilico.

Sin embargo, aunque dicha patente contempla como opciones de la composicion
a los activos matetia de la presente invencion, este documento NO describe la
presente invencion.

De hecho, el D1 describe un compuesto para la prevencién y retraso de la
retinopatia diabética, y la pérdida de agudeza visual y ceguera que puede causar
dicha patologia. Los compuestos incluyen magnesio, un vasodilatador,
aminoguanidina, un agente antiinflamatorio y un antioxidante.

Asimismo, en las reivindicaciones especificamente la No. 25, se establece: E/
compuesto de la reivindicacion 14 comprende aproximadamente de 40 a 400 mg de carbonato
de magnesio, aproximadamente 0.4 a 10 mg de amlodipino besilato, aproximadamente 10 a
50 de aminoguanidina, aproximadamente de 20 a 650 mg de acido acetilsalicilico, y
aproximadamente de 10 a 250 mg de vitamina C. Todo lo anterior, dirigido al
TRATAMIENTO PARA PREVENIR O RETARDAR LOS ESTADOS
PATOLOGICOS RETINALES ASOCIADOS CON RETINOPATIA
DIABETICA.

Sobre este particulat, es importante hacer énfasis sobte el hecho que la
Retinopatia Diabética (RD) es la principal manifestacién del compromiso ocular
en los pacientes diabéticos. Ocurre cuando la diabetes dafia a los pequefios vasos
sanguineos de la retina, que es el tejido sensible a la luz situado en la parte
posterior del ojo. Lo més importante en la retinopatia diabética es el control de la
glucosa por medio de una dieta adecuada y terapia farmacoldgica con
normoglucemiantes o hipoglucemiantes.

En claro contraste con lo anterior, la presente invencién comprende una
combinacion sinérgica de amlodipino besilato y acido acetilsalicilico (en adelante
AAS) para ¢l TRATAMIENTO DE LA HIPERTENSION ARTERIAL
SISTEMICA Y LA PREVENCION DE EVENTOS VASCULARES DE
ORIGEN ISQUEMICO, ocasionados por la alteracién en la elevacion en las
cifras de presién arterial, aunado a factores de tiesgo coronario (como vida
sedentaria, obesidad, tabaquismo, sindrome metabdlico etc.).

Como se podra apreciar, ambos medicamentos SON DIFERENTES, por lo que
NO SE PUEDE AFIRMAR que uno DESCRIBE al otro, lo cual seria necesario
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para poder concluitr que no se cumple con el requisito de novedad contemplado
en el articulo 16 de la decision 486 de la Comunidad Andina de Naciones.

De conformidad con el articulo citado, se debe considerar nuevo todo aquello
que NO esté comprendido en el estado de la técnica, y el estado de la técnica se
considera al conjunto de conocimientos técnicos que se hayan hecho publicos
por una descripcidn oral o escrita.

Del anilisis del documento D1 se establece que EN DICHO DOCUMENTO
NO SE DESCRIBE LA PRESENTE INVENCION, y en dicha solicitud NO
SE APORTA CONOCIMIENTO ALGUNO RELACIONADO CON UN
SINERGISMO DE PARTE DEL AAS HACIA UN BLOQUEADOR DE
CANALES DE CALCIO, COMO LO ES EL BESILATO DE AMLODIPINO
EN LA HIPERTENSION.

A fin de realizar la valoracién de la novedad, es necesario analizar el contenido
global de los documentos y no sus aspectos aislados. En el caso que nos ocupa, la
anterioridad D1 reporta una composicién que puede contener o no, amlodipino
y acido acetilsalicilico, pero ADEMAS estd compuesto de carbonato de
magnesio, aminoguanidina y vitamina C, dichos activos son necesatios todos
para conseguir el objetivo para lo cual se reivindica dicha solicitud de patente y
dicho objetivo es el TRATAMIENTO PARA PREVENIR O RETARDAR
LOS ESTADOS PATOLOGICOS RETINALES ASOCIADOS CON LA
RETINOPATIA DIABETICA.

La presente invenciéon en cambio estd compuesta por la combinacién de
Amlodipino besilato + Acido acetilsalicilico para el TRATAMIENTO DE LA
HIPERTENSION ARTERIAL SISTEMICA Y LA PREVENCION DE
EVENTOS VASCULARES DE ORIGEN ISQUEMICO.

Un técnico en la materia NO podtia considerar que ambos medicamentos son lo
mismo y, por lo tanto, pueden ser administrados indistintamente para ambas
patologias. Las dosis y las combinaciones de firmacos son determinantes en el
momento de indicar su administracién. El solicitante considera que D1 de
ninguna manera describe los conocimientos técnicos aportados por la presente
invencion.

Del analisis de la solicitud de patente citada D1, se observa que esta dirigida a la
prevencion de la retinopatia diabética, basindose en los mecanismos de accion
secundarios de los calcio antagonistas NO COMO EFECTO
ANTIHIPERTENSIVO como los derivados dihidropiridinicos, los cuales
tienen accién en el mejoramiento de la microcirculacién, que junto con los otros
componentes y antioxidantes MEJORAN LA RETINOPATIA DIABETICA.

En los pirrafos 0015 al 0020 se mencionan multiples factores fisiopatolégicos
que pueden contribuir a la progresion de la retinopatia diabética entre los que se
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encuentra la hiperglucemia (cifras de glucosa elevadas), la cual es caracteristica en
los individuos que padecen de diabetes mellitus tipo 1 o 2, y causa dafios en la
microvasculatura de la retina debido a alteraciones quimicas que producen
metabolitos toxicos (endotoxinas).

Si bien en el parrafo 0021 se menciona que la hipertensién arterial PUEDE
contribuir a la progresion de la retinopatia diabética es solo UNA
PROBABILIDAD, puesto que NO TODOS LOS PACIENTES DIABETICOS
SON HIPERTENSOS, NI TODOS LOS HIPERTENSOS SON
DIABETICOS, ambas pueden ser comorbilidades 0 NO. Al respecto también se
menciona en el parrafo 0022 a la ateroesclerosis, y no porque se haya hecho
mencién de esta patologia se debe entender que el medicamento en cuestion es
indicado también para el tratamiento de esta ultima.

De hecho, en el parrafo 0037 se explica expresamente el efecto buscado del
activo amlodipino besilato: “la vasodilatacion” accién conocida de los
bloqueadores de los canales de calcio, entte ellos (y no de forma exclusiva) el
amlodipino.

En efecto, en el parrafo 0038 se hace mencién que otros bloqueadores de los
canales de calcio adecuados para su uso como compuestos en la invencién de D1
incluyen: nifedipino, nicardipino, felodipino, nimodipino, nisoldipino, istadipino,
o bien verapamilo y diltiazem.

En el parrafo 0039 se menciona que para la invencién se puede utilizar
amlodipino y/o nicardipino especificando que es para LA RETARDACION DE
LA RETINOPATIA DIABETICA.

De hecho, a lo largo de toda la descripcién de la patente se hace mencién de
“vasodilatadores”, los cuales incluyen a todos los antihipertensivas, ya que un
experto en la materia entiende que esta accidén secundaria es conocida de los
farmacos que son bloqueadores de los canales de calcio.

Por lo tanto, este efecto vasodilatador es para lo cual est dirigida la propuesta
del uso de los firmacos antihipertensivos. Con la invencién descrita en D1 NO
se estd buscando el efecto principal de estos firmacos, es decir, como
antihipertensivos, ya que las dosis propuestas son infra-terapéuticas (amlodipino
desde 0.4 mg)), y no lograrian funcionar como antihipertensivas (como se podra
ver mas adelante), pero SI como vasodilatadoras.

En el parrafo 0047 citado por el oponente, referente al AAS, en dicho
documento estin proponiendo su accidén en algo ya conocido de este activo: el
efecto andinflamatorio y su accién bloqueadora de la sintesis de tromboxano,
ademds también mencionan y proponen a otros antiinflamatotios no esteroides,
los conocidos como “AINES”.



Al respecto, en el parrafo 0048 se describen las dosis de la aspirina como
“CANTIDAD EFECTIVA PARA PREVENIR LA AGREGACION
PLAQUETARIA”, accién ya conocida de la aspirina. Se describe que la dosis
para nifios menotes de 3 afios va de 20 a 84 mg por dia, de 80 a 325 mg por dia
para nifios de 3-16 afios y de 80 a 650 mg por dia para un adulto. Dosis de

adulto distinta a la reivindicada en la presente invencion.

Asimismo, en el péitrafo 0049 se desctibe que un experto en la materia
reconocetia que otro AINE podtia ser aplicable para esta invencién por ejemplo:
diclofenaco, difluisal, etodolaco, fenoprofeno, flurbiprofeno, ibuprofeno,
indometacina, ketoprofeno, meclofenamato, nabumetona, naproxeno, colin
salicilato, oxaprozina, piroxicam, sulindaco y tolmetina. Por lo tanto, se tiene que
a diferencia de la presente invencién, los farmacos propuestos por la invencion
D1 SON INTERCAMBIABLES, es decir, no se estd proponiendo una
combinacién sinérgica para LA PREVENCION DE LA RETINOPATIA
DIABETICA, ya que la propuesta de esta solicitud D1 es la combinacién de
farmacos con efectos conocidos, los cuales COMBINADOS DICHOS
EFECTOS actian para prevenir la patologia mencionada.

Con lo anterior, un experto en la materia entiende que la propuesta de esta
invenciéSn D1 es LA COMBINACION de 4 elementos: UN
VASODILATADOR (el cual puede ser CUALQUIER
ANTIHIPERTENSIVO), UN ANTIINFLAMATORIO (que puede ser o no
aspirina), UNA AMINOGUANIDINA y UN ANTIOXIDANTE (que puede
ser 0 no vitamina C).

De esta combinacion, se entiende que lo que se busca es el retardar la aparicion
de la RETINOPATIA DIABETICA, en ningiin momento se sugiere que esta
combinacién mejorara la hipertension arterial, no presenta pardmetros al respecto
ni se sugiere que se pueda administrar como parte de una terapia a un paciente
hipertenso, exclusivamente esta propuesto como PREVENTIVO DE LA
RETINOPATIA DIABETICA.

Por lo anterior, el solicitante considera que ¢l D1 NO DESCRIBE LA
PRESENTE INVENCION, ya que NO SE RESUELVE EL MISMO
PROBLEMA TECNICO, lo cual serfa necesatio para considerar incumplido el
requisito de novedad pata el otorgamiento de una patente. La presente invencion
es la combinacién exclusivamente de amlodipino besilato y acido acetilsalicilico,
combinacién NO conocida de dichos activos que juntos actian de manera
sinérgica para el CONTROL DE LA HIPERTENSION ARTERIAL.

La novedad de la invencién deberd analizarse respecto AL TODO de la
invencién y no sobre cada una de sus partes. Entre los requisitos indispensables
para que una invencién pueda ser considerada como objeto de proteccién por
medio de patente, en primer lugar, esti su novedad, que significa que una
invencion es nueva cuando no esta comprendida en el estado de la técnica, es
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decir que no estd contenida, no esta incluida, NO ESTA DESCRITA o no forma
parte del estado de la técnica.

Es el caso que la presente invencioén consiste en la combinacién sinérgica de
Amlodipino y Acido Acetilsalicilico, administrados en una sola unidad de
dosificacién pot via oral, lo cual da lugar a un producto totalmente desconocido
hasta antes del arribo de la presente invencién, y el cual presenta un efecto
mejorado con respecto a la actividad terapéutica de ambos activos actuando en
forma aislada.

A efecto de aportar més elementos para acreditar los requisitos de patentabilidad
de la presente invencién, se adjunta a la presente carta, el ANEXO No. 1
cortespondiente al estudio titulado “EVALUAR LA EFICACIA Y
SEGURIDAD DE LA COMBINACION AMLODIPINO / ACIDO
ACETILSALICILICO EN PACIENTES CON HIPERTENSION ARTERIAL
SISTEMICA, ASOCIADO A FACTORES DE RIESGO
CARDIOVASCULAR?”. Dicho estudio tuvo el objetivo de evaluar la eficacia y
seguridad de la combinacién Amlodipino 5 mg y Acido Acetilsalicilico 75 mg en
pacientes con hipertension arterial sistémica.

Como ya se ha mencionado no existe precedente, es decir, no existe
conocimiento técnico o cientifico que aporte o evidencie que el acido
acetilsalicilico potencializa la actividad antihipertensiva del amlodipino, o
de algun otro antihipertensivo.

Existen en la literatura especializada innumerables articulos relacionados con la
actividad antihipertensiva del activo amlodipino besilato. Por otro lado, es
conocida la actividad antiplaquetaria del acido acetilsalicilico. Sin embargo, la
actuacién de este ultimo como potencializadot de la actividad antihipertensiva del
amlodipino era desconocida hasta antes de la presente invencion.

Se ha realizado una seleccién de los documentos cientificos (estudios clinicos)
que el solicitante considera especialmente relevantes para el caso que nos ocupa,
y en particular para demostrar la mejora y la aportacién que tiene el
medicamento de la presente invencién en relacion con el estado de la técnica
que le es aplicable.

Se analizaron los resultados reportados en dichos estudios en los que se evaluo al
Amlodipino, los cuales fueron efectuados con diversos grupos, etnias, grados de
hipertension, edades de pacientes, ademas de diferentes factores de tiesgo, etc.
En todos ellos se encontrd superioridad de la combinacién frente a la actuacion
de Amlodipino solo o INCLUSO COMBINADO CON ALGUN OTRO
ANTIHIPERTENSIVO, dichos estudios se describen a continuacién y se
adjuntan al presente como evidencia de la aportacién de la presente invencion.



En este sentido, es deseo del solicitante adjuntar el articulo “A randomized
Placebo-Controlled Comparison of Amlodipine and Atenolol in Mild to
Moderate Systemic Hypertension” William H. Frishman, Richard Brobyn,
Ronald D. Brown, Brian F. Johnson, Robert L. Reeves, and Duane G.
Wombolt (ANEXO No. 2). En el cual se comparé Amlodipino con placebo y
Atenolol en 125 pacientes con media a moderada hipertension sistémica. Los
pacientes recibieron placebo por 4 semanas, seguido de un tratamiento de una
vez al dia por 8 semanas de amlodipino y atenolol o placebo (tres grupos de 41,
43 y 41, respectivamente). La dosis media que se administré de amlodipino fue
de 8.8 mg diarios. Los resultados alcanzados fueron de -12.8/-10.1 mm Hg para
el grupo de amlodipino, meta alcanzada a las 8 semanas de tratamiento. En la
pagina 104, Fig. 1 y pagina 105, Fig. 2. se pueden apreciar dichos resultados.

Comparando la informacién de este documento con los resultados de dicho
estudio se ve que hay una diferencia significativa en la eficacia del tratamiento de
la presente invencién en comparacién con Amlodipino solo. Con la presente
invencion se alcanzaron valores de reduccién de presién arterial mucho mas
significativos en compatacién con los alcanzados con Amlodipino solo
(Amlo/AAS -23.7mm Hg y -14.9 mm Hg, presién sistélica y diastolica,
respectivamente). Se sabe que una disminucién promedio de 5-6 mm Hg en la
presion arterial diastdlica y de 10-12 mm Hg para la presion sistélica se asocia a
una disminucién de un 21% en la mortalidad cardiovascular, de un 48% en
accidentes cerebrovasculares fatales y no fatales y una disminucién del 14% en la
enfermedad coronaria fatal y no fatal.

Otro estudio significativo a fin de demostrar la superioridad de la combinacion
de la presente invencién es el titulado “Amlodipine and captopril in
moderate-severe Essentials hipertension” D. Maclean, E. T. Mitchell, R.G.
Wilcox, P. Walker and H.M. Tylet. Department of Pharmacology,
Ninewells Hospital, Dundee, DD1 9 SY, Queen’s Medical Center,
Nottingham, and Pfizer Central Research, Sandwich, Kent, UK (ANEXO
No. 3). En dicho estudio, se valord la utilidad de administrar amlodipino a
pacientes que no habian sido controlados con dosis bajas de captopril. A 29
pacientes en un doble ciego, controlado con placebo, los cuales no pudieron set
controlados con dosis de 25 mg dos veces al dia de captopril, se les administto
placebo o bien 10 mg una vez al dia de amlodipino.

Los resultados revelan que la reduccién méxima de presion arterial que alcanzd6 la
combinacién de amlodipino con captopril fue de -22.9/13.5 mm Hg, presion
sistolica/diastolica respectivamente. Dichos resultados, aunque se acercan mucho
a los alcanzados con la combinacién de la presente invencién de Amlodipino
/AAS con la dosis de 5mg/75mg respectivamente, es importante notar que éstos
fueron  alcanzados @ CON LA  COMBINACION DE  DOS
ANTIHIPERTENSIVOS (amlodipino y captopril); por lo tanto, esto evidencia
una superioridad de la combinacién de la presente invencion sobre el arte
previo que le aplica.
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Otro studio es el presentado en el ANEXO No. 4: “A dose-response study of
amlodipine in mild to moderate hipertension” M. Heikki Frick, D.
McGibney & H.M. Tyler Fromthe First Department of Medicine, University
Central Hospital, Helsinki, Finland and the Pfizer Central Research, Kent, UK.,
en el cual se estudi6 la eficacia del amlodipino en dosis de una vez al dfa en 205
pacientes con media a moderada hipertension. El estudio fue conducido a doble
ciego en 13 centros. La dosis inicial de amlodipino fue de 1.25, 2.5 y 5 mg
respectivamente, las cuales fueton duplicadas después de 4 semanas si no se logto
la meta de normo tension.

En la pagina 103 tabla 3, se puede observar y comparar los resultados obtenidos
en dicho estudio. I.a dosis maxima de amlodipino, es decir 10 mg diarios
alcanzé una disminucién de 23.7 mm Hg, cifra idéntica a la disminucion
alcanzada con la combinacién de la presente invencién. Sin embargo, esta
disminucién se alcanzé con la dosis maxima del fairmaco en cuestion.

En cambio con la combinacién materia de la presente invencién, se alcanzé la
misma disminucién de 23.7 mm Hg que la reportada en dicho estudio, pero con
la mitad de dicha dosis (es decir, con 5 mg. cada 24hts.), por lo que queda
evidenciado que la combinacién propuesta supera la actuacién del amlodipino
solo y en consecuencia se estd aportando un medicamento potencializado, que
supera el estado de la técnica al momento de la invencion.

En el ANEXO No. 5: “Double-blind evaluation of the dose-response
relationship of amlodipine in Essentials hipertension” Jawahar L. Mehta, MD,
PhD, Larry M. Lopez, PharmD, Nicholas D. Vlachakis, MD, Alan H. Gradman,
MD, David T. Nash, MD, Mark T. O’Connell, MD, W. Thomas Garland, MD,
and Bryant 1. Pickering, MD Gainesuille, Flu., Los Angeles, Calif., West Haven,
Conn., Syracuse, NY., Miami, Flu., New Orleans, La., and Phoenix, Ark. From
the University of Florida, Gainesville,; Univessity of Southern California, Los
Angeles; Cardiology Section, Veterans Administration Medical Center, West
Haven, D.T.N. Clinical and Research Laboratory, Syracuse; Department of
Medicine, Jackson Memorial Hospital, and University of Miami Medical Center.
Supported by funds from Pfizer Research, Groton, Corm. Received for
publication Aug. 10, 1992; accepted Dec. 1, 1992. Reprint requests: Jawahar L.
Mehta, MD, University of Florida, Division of Cardiology, Box 100277 JHMHC,
Gainesville, FL 32610. 1993 by Mosby-Year Book., que fue un estudio
multicéntrico, doble ciego, randomizado, paralelo, controlado con placebo para
evaluar 4 dosis de amlodipino en pacientes con media a moderada hipertension,
se incluyeron 210 pacientes con hipettensién diastélica y por consecuencia
sistolica. Después de 4 semanas de un periodo con placebo, a los pacientes les
fueron administrados placebo o amlodipino a dosis de 1.25, 2.5, 5.0 0 10.0 mg
diarios cada 24 horas. Se registrd la presién y el pulso a la semana 0 y 4
registradas cada 12 horas después de la dosis y de nuevo a las 24 horas. Al final
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del estudio los pacientes tratados con todas las dosis de amlodipino mayores a
1.25 mg diatios tuvieron reduccidn significativa de la presion arterial.

A partit de dicho estudio se puede observar que la presion sistdlica fue
disminuida con 5 y 10.00 mg diarios de amlodipino (Tabla II, pagina 1706), los
cambios basales/finales se pueden apreciar en la Fig. 1. Con dichos resultados se
puede determinar que la terapia con amlodipino en dosificaciones de 2.5, 5.0 y
10.0 mg. diarios fue asociada a una reduccién significativa de la presién diastolica
y sistolica, pero en ninguna de las dosis ptobadas se obtuvieron resultados en los
niveles que la combinacién de la presente invencién Amlodipino /Acido
acetilsalicilico se lograron.

Como se podra obsetvar a dosis méximas de amlodipino de 10.0 mg diarios la
reduccién miés significativa fue de -14.1/-10.8 mm Hg, sistélica y diastolica
respectivamente. En cambio con la combinacion de la presente invencion,
se alcanzé una disminucion promedio de -23.7 y -14.9 mm Hg, presion
sistélica y diastdlica respectivamente. Esto se logté con una dosis de 5.0 mg
de amlodipino en combinacién con 75 mg de ASA cada 24 hrs, es decir, en este
estudio con la dosis igual de la combinacién de la presente invencién solo se
alcanzaron disminuciones de 83 y 7.4 mm Hg para presiones sistolica y
diastolica, respectivamente.

Estos resultados evidencian la mejora que aporta la combinacion de la presente
invencién para el control de la presion arterial en comparacién con el estado de la
técnica que existia hasta antes del arribo de la presente invencion.

Por su parte en el ANEXO No. 6 se adjunta un estudio comparativo titulado
“Valsartan, a new angiotensina II antagonista for the treatment of
Essentials hipertension: A comparative study of the efficacy and safety
against amlodipine” Luigi Corea, MD, Ondina Cardoni, MD, Roberto Fogati,
MD, Pierfranco Innocenti, MD, Carlo Porcellati, MD, Michele Providenza, MD,
Susanne Meilenbrock, BPharm, John Sullivan, BSc, and Frederic Bodin, MD
Perugia, Gubbio, Pavia, Carrara, and Gulado Tadino, Italy, and Basel,
Switzerland.

El objetivo de este estudio consistié en comparar la eficacia antihipertensiva de
Valsartin con Amlodipino. 168 pacientes con media a moderada hipertension
fueron randomizados en un doble ciego y a igual nimero recibieron 80 mg de
Valsartan y 5 mg de Amlodipino por 8 semanas. Cuando no fue controlada la
presion se elevo la dosis con 5 mg mis de Amlodipino para ambos grupos.

Con los resultados que se obsetvan en la Tabla II, pag. 344, se tiene que con
monoterapia a las 4 semanas de tratamiento los valores alcanzados fueron de solo
una reducciéon de -13.3/-10.1 mm Hg, presion sistélica y diastolica
respectivamente, y a las 8 semanas pata el grupo de Amlodipino solo se tuvo una
reduccion de -14.8/-11.1 mm Hg, presion sistolica y diastolica respectivamente.
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Asimismo, en la semana 12 y, después de terapia adicional, es decir, después de
combinar los firmacos o bien duplicar la dosis inicial se lograron valores
de -19.2/-15 mm Hg, presién sistdlica/diastélica respectivamente. Dichos
valores son incluso menores a los alcanzados con la combinacién materia
de la presente invenciéon. Por lo que se puede concluir que Amlodipino
combinado con AAS a dosis bajas supera la combinacién de incluso dos
conocidos antihipertensivos.

En el ANEXO No. 7 se presenta el estudio titulado “Efficacy, safety, and
effects on hipertension-associated symtoms of losartan, alone or in
combination with hydroclorothiazide versus amlodipine in patients with
mild to moderate hipertension” Renate Tiebel, Arnold Valhbruch, and
Manfred Stapff. MSD Sharp & Dhme GmbH, Haar bei Muenchen, and Private
Practice, Liccstandt, Germany.

En este estudio clinico randomizado, multicéntrico, doble ciego, con tres grupos
de tratamiento fue conducido para compatar la eficacia y tolerabilidad de
Losartin solo o combinado con Hidroclorotiazida y Amlodipino en pacientes
con media a moderada hipertensién. Un total de 935 pacientes fueron
randomizados a 3 regimenes de tratamientos: (1) Losartin 50 mg una vez al dia
con un posible incremento a 100 mg una vez al dia. (2) Losartin 50 mg una vez al
dia con una posible adicién de Hidroclorotiazida 12.5 mg una vez al dia, o (3)
Amlodipino 5 mg una vez al dia con un posible incremento a 10 mg una vez al
dia a la semana 6.

Este estudio arrojé como resultados una disminucion después de 12 semanas de
tratamiento y con la necesidad de haber aumentado la dosis al doble de la inicial
(de 5 2 10 mg de Amlodipino), se logtaron cifras de reduccién de -18.5/-13.6 mm
Hg, presion sistolica y diastélica respectivamente. Lo anterior de nuevo confirma
que la combinacién de la presente invencién logra mejorar parimetros de
hipertensién con una dosis media en combinacién con dosis baja de AAS.

También es importante analizar lo adjuntado en el ANEXO No. 8,
principalmente, los resultados que fueron reportados en el estudio titulado
“Haemodynamic and metabolic effects of rilmenidine in hypertensive
patients with metabolic syndrome X. A double-blind parallel study versus
amlodipine” Nicola De Lucaa, Raffaele Izzoa, Dario Fontanaa, Gianluigi
Tovinoa, Luigi Argenzianoa, Carmine Vecchioneb and Bruno Trimatco.

El objetivo de este estudio fue el comparar los efectos del Rilmenidina contra
Amlodipino en presion atterial, entre otros. Lo importante de este estudio es que
se realiz6 con pacientes que presentaban “sindrome metabolico™.

Al igual que el estudio del solicitante, la poblacién que fue incluida en este
estudio presentaba factotes de tiesgo coronatio que son determinantes para llevar
a un control més estricto en la disminucién y control la presién arterial. En estos
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pacientes es especialmente complicado poder regularizar la presion arterial, sobre
todo con dosis bajas de antihipertensivos. Por esta razén resulta ser relevante la
comparaciéon de los resultados reportados en este estudio con los datos
reportados en el estudio del solicitante con la combinacién Amlodipino/Acido
Acetilsalicilico.

Cuando un paciente no ha respondido con dosis bajas efectivas, o dosis medias
de antihipertensivos, es comun que se eleve la dosis inicial e incluso combinar
antihipertensivos a fin de lograr controlar la presién arterial. En este estudio
como en muchos otros, la dosis inicial fue de 5.0 mg diarios y posteriormente se
duplicé dicha dosis (10 mg cada 24 hrs)). Es importante seflalar que la dosis
maxima permitida de amlodipino son 10 mg en 24 horas.

Los resultados reportados implican una reduccion de -15/-14 mm Hg presiones
sistolica y diastdlica respectivamente en 4 meses de tratamiento, tomando en
cuenta que dichos resultados fueron alcanzados al haber tenido que aumentar la
dosis de 5.0 mg a 10.0 mg diarios.

Fn el estudio del solicitante con una duracion de 90 dias, NO FUE
NECESARIO AJUSTAR DOSIS a ninguno de los pacientes incluidos en el
estudio, y la meta se alcanzé en tan solo 4 semanas, con una reduccion de 23.7
mm Hg, es decir, con una diferencia significativa y con una dosis de tan solo 5
mg de Amlodipino, que corresponde a la mitad de la dosis administrada en este
estudio.

Con la combinacién de la presente invencién se logran resultados mas rapidos y
efectivos, y con la dosis de 5mg se logran los tesultados que el Amlodipino
actuando solo hubiera tenido que ser administrado a 10mg diarios, es decir el
doble de dosis y con los efectos secundatios ya conocidos del Amlodipino.

Una de las grandes ventajas que ofrece la combinacién de la presente invencioén
es que NO HUBO NECESIDAD DE AJUSTAR LA DOSIS, y la meta se
alcanzé ripidamente, en comparacién a la actuacién de amlodipino solo. En la
literatura especializada se puede encontrar que invariablemente hay necesidad de
ajustar dosis a efecto de conseguir los tesultados deseados, con la combinacion
de la presente invencion, esto NO FUE NECESARIO. Es decir que la
combinacién de Amlodipino y AAS resultd en un efecto sorprendente al mejorar
los parimetros de hipertension en pacientes con riesgo cardiovascular, donde
segun las guias de hipertensién hubiera sido necesario administrar la dosis mas
alta de Amlodipino o bien optar por combinar 2 antihipertensivos a fin de lograr
disminuir la presion arterial a niveles normotensos.

A efecto de ilustrar graficamente los resultados de la combinacion de presente
invencién Amlodipino 5 mg/AAS 75 mg en comparacién con los resultados
reportados de la eficacia de amlodipino solo, se realizaron gréficas
comparativas que evidencian la superioridad de la combinacion de la presente
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invencién. Se anota la significancia estadistica con la prueba t-Student al
comparar la presién arterial del estudio de la combinaciéon de la presente
invencién con la presion arterial reportada en algunos de los estudios cotejados
(documentos arriba indicados como ANEXOS No. 5, 6 y 8). Se presentan
graficas de la PAS, la PAD, la disminucién absoluta de la presion arterial en mm

de Hg de ambas presiones y la disminucién porcentual de la presion arterial en
dichos estudios (ANEXO No. 9).

Asimismo, se anexan graficas comparativas de la eficacia terapéutica de la
combinacién de la presente invencion comparada con los estudios que se
adjuntan como Anexos 5, 6 y 8 mencionados anteriormente (ANEXO No. 10).

De las graficas anexas se puede evidenciar que la combinacién de la presente
invencién logré con MENORES DOSIS de ambos activos Amlodipino/ AAS,
disminuir significativamente los pardmetros de presion arterial, los cuales solo
son alcanzados con la dosis maxima de Amlodipino, es decir con 10 mg cada 24
hrs., y ademas estas cifras de disminucién se alcanzaron en MENOR TIEMPO
comparado con la monoterapia de Amlodipino a igual dosis, es decir con 5 mg
cada 24 hrs.

Ha sido ampliamente documentada en los consensos sobre el tratamiento de la
hipertension arterial, la importancia de la disminucidén de las cifras de presion
arterial. Disminuir la presion arterial en pacientes con riesgo cardiovascular
(obesidad, vida sedentatia, sindrome metabdlico, tabaquismo, diabetes etc.)
reduce considerablemente el riesgo de suftir un evento isquémico como: Infarto
al miocardio fatal o no fatal (que el paciente sobteviva quedando con una mala
calidad de vida) o hemorragia cerebral fatal o no fatal.

Disminuir las cifras de presién diastélica de 5 a 6 mm de Hg y de 10 2 12 mm de
Hg para la presion sistolica, reduce significativamente las complicaciones
mencionadas.

Para evitar estas complicaciones se requiere una disminucién mas significativa
para la presion sistdlica que para la diastdlica, esto se explica porque la presion
sistdlica es la fuerza con la que se abte la valvula adrtica para expulsar la sangre
primeramente a través de la arteria aorta y posteriormente a todas sus ramas. La
presién diastdlica es consecuencia del aumento de la presién sistdlica puesto que
se refiete a la resistencia en mm de Hg que soportan las paredes de las arterias al
ser expulsada la sangre por la valvula adrtica.

Es importante sefialar que entre mis factores de tiesgo cardiovascular tenga el
paciente, el objetivo sera llevarlo a valores mas apegados a la normalidad, y CON
LA PRESENTE INVENCION ESTO FUE LOGRADO, ya que mas del 90%
de los pacientes llegaron a pardmetros dentro de la normalidad a pesar de que el
74.1% de los pacientes tenia mas de 3 factores de riesgo, siendo estos resultados
mejores que los reportados con Amlodipino solo, incluyendo su manejo con
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dosis maximas de 10 mg, e inclusive que los reportados cuando se administraron
2 tarmacos antihipertensivos con diferentes mecanismos de accién, como los
mencionados en los Anexos 3,6y 7.

La presente invencién involucra una seleccion especial de dosis. Tal seleccion
produce un efecto inesperado, que se ve reflejado en la sinergia lograda con la
combinacién de Amlodipino y Acido acetilsalicilico, que administrada en UNA
SOLA UNIDAD DE DOSIFICACION con MENORES
CONCENTRACIONES de dichos principios activos comparadas con las
ptrescritas en la prictica médica, produce un EFECTO TERAPEUTICO
EFICAZ Y SEGURO con MAYOR RAPIDEZ en comparacién al originado
por el Amlodipino y Acido acedlsalicilico prescritos separadamente y durante
periodos prolongados de tiempo.

Por lo tanto, el conocimiento cientfico esté irtemediablemente precedido por la
investigacion cientifica. El conocimiento técnico especifico que aporta la presente
invencién, es decir LA SINERGIA EXISTENTE ENTRE EL AMLODIPINO
Y ACIDO ACETILSALICILICO PARA EL TRATAMIENTO DE LA
HIPERTENSION ARTERIAL SISTEMICA Y PREVIENCION DEL
RIESGO DE EVENTOS VASCULARES DE ORIGEN ISQUEMICO, Y LA
DOSIS EFECTIVA Y SEGURA DE DICHA COMBINACION, no estd
descrito (es nuevo) ni se puede deducit de forma obvia o evidente a razén de
conocer la actuacidén de los activos de la combinacion de la presente invencion
por separado (tiene actividad inventiva), asi mismo el nuevo capitulo
reivindicatorio cumple con el requisito de aplicacién industrial.

Por lo tanto, la presente invencién cumple con los requisitos de novedad,
actividad inventiva y aplicacion industrial contemplados en la Ley.

2.1.2 Argumentos que desvirtian las objeciones presentadas por el
oponente LAFRANCOL S.A

2.1.21 Legitimo interés.

FEl solicitante considera que el opositor no acredita su legitimo interés para
- - q - . -
presentar la oposicidén que nos ocupa, ya que no manifiesta que tipo de sustancias
y composiciones farmacéuticas son las que especificamente le afectarian en
detrimento de sus legitimos intereses comerciales v de la libre competencia.
y

Cabe senalar que la presente solicitud versa sobre la COMBINACION
SINERGICA DE DOS COMPUESTOS, que en su conjunto forman un
PRODUCTO NUEVO, peto en forma aislada no existirfa ninguna afectacion
para con ninguno de los compuestos que la conforman, por lo que el solicitante
considera que el oponente no tiene acreditado su interés legal para presentarse
como opositora de la presente solicitud de patente.
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2.1.2.12 Fundamentos de la Oposicion.

Del analisis de la oposicién presentada por el Laboratorio Franco Colombiano
LAFRANCOL S.A., no se desprende NINGUN ARGUMENTO MOTIVADO
Y FUNDAMENTADO en contra de la combinacién materia de la presente

invencion.

Esto en virtud de que ha desarrollado su argumento considerando que la
combinacién de la presente solicitud es la compuesta por Amlodipino y
Clopidogtel, siendo que la combinaciéon materia de la presente solicitud

comprende AMLODIPINO + ACIDO ACETILSALICILICO.

No obstante lo anteriot, su argumento se basa en que afirma que la combinacion
materia de la presente invencién o una combinaciéon de activos conocidos no
cumple con los requisitos de patentabilidad.

Sin embargo, la materia de la presente invencién, NO VERSA SOBRE LOS
ACTIVOS ACTUANDO POR SEPARADO o EN FORMA INDIVIDUAL, es
el caso que la combinacién de dos activos (aunque éstos sean de dominio
publico) da lugar a un PRODUCTO NUEVO, el cual tiene efectos diferentes
respecto a los activos actuando por separado, es decir, se reivindica un producto
completamente nuevo, el cual cumple con los requisitos de patentabilidad y, por
lo tanto, tendra derecho a la obtencién de un titulo patentario que le otorgue el
beneficio de exclusividad.

La novedad de la invencion deberd analizarse respecto AL TODO de la
invencién y no sobre cada una de sus partes. Entre los requisitos indispensables
para que una invencidén pueda ser considerada como objeto de proteccidén por
medio de patente, en primer lugar, estd su novedad, que significa que una
invencién es nueva cuando no estd comprendida en el estado de la técnica, es
decir que no esta contenida, no esta incluida, NO ESTA DESCRITA o no forma
parte del estado de la técnica.

Comunmente cuando una invencién comprende varios componentes, la novedad
en cada uno de ellos NO ES UN REQUISITO INDISPENSABLE ya que
pueden ser conocidos individualmente en el estado de la técnica, por lo que se
exige que sea su combinacién la que dé lugar A UN PRODUCTO
DESCONOCIDO ANTERIORMENTE. Al respecto, la novedad no es un
requisito que deban cumplir todos y cada uno de los componentes que
conforman la presente invencién, pudiendo incluso ser conocidos
individualmente la totalidad de tales elementos, si combinados entre ellos dan

lugar a un MEDICAMENTO DESCONOCIDO ANTERIORMENTE.

En efecto, ninguna invencién aparece de la nada; por el contratio, toda
innovacién requiere aplicar conocimientos y objetos previamente creados o
16
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descubiertos por la humanidad, los cuales constituirin la materia ptima pata
desarrollar un nuevo producto.

Ahora bien, las reivindicaciones precisan la novedad y altura inventiva del
producto que se busca proteger con la patente. De la lectura del capitulo
reivindicatorio de la presente solicitud se puede ver que lo reivindicado versa
sobre la COMBINACION de los activos AMLODIPINO y ACIDO
ACETILSALICILICO y no sobre cada uno de ellos en forma aislada.

Es el caso que la presente invencidén consiste en la combinacién sinérgica de
Amlodipino y Acido Acetilsalicilico, administrados en una sola unidad de
dosificacién por via oral, lo cual da lugar a un producto totalmente desconocido
hasta antes de la ptresente invencién, el cual presenta un efecto mejorado con
respecto a la actividad terapéutica de ambos activos actuando en forma aislada.

En cambio el opositor solo argumenta y prueba que dichos activos eran
conocidos en forma individual, sin que dicha informacién tenga relacion alguna
con la presente invencion que consiste en un PRODUCTO NUEVO con efectos
mejorados.

NO APORTA NINGUN DOCUMENTO O PRUEBA QUE EVIDENCIE la
falta de novedad o actividad inventiva de la presente invencion, y esto es claro
porque la presente invencién ES NUEVA Y TIENE ACTIVIDAD
INVENTIVA. Por lo tanto, el solicitante considera que dicha oposicion es

infundada y temeratia, incumpliendo con lo establecido por el articulo 42 de la
Decision 486 del Tribunal Andino.

Ahora bien, el opositor argumenta que la presente invencién no tiene nivel
inventivo, es decir, que no implica un salto CUALITATIVO en relacién con la
técnica existente. Este requerimiento presupone que la invencién, ademas de no
ser obvia para una persona del oficio normalmente versada en la materia técnica,
debe ser siempre el resultado de una actividad creativa del hombre, LO QUE
NO IMPIDE QUE SE ALCANCE LA REGLA TECNICA PROPUESTA DE
UTILIZAR ACTIVOS YA CONOCIDOS en el drea técnica correspondiente.

La altura inventiva se define como la ausencia de obviedad en la invencion para
una persona del oficio normalmente versada en la materia y el hecho de no
derivarse de manera evidente del estado de la técnica.

La presente invencidn versa sobte la sinergia que se presenta al combinar los
activos Amlodipino y Acido Acetilsalicilico, y la sinergia de dos componentes
SOLO puede ser establecida a través de la investigacién. Ningun cientifico

pudiera APORTAR ESTE CONOCIMIENTO TECNICO solo con una

deduccién, debera haber pasado necesatiamente por un proceso de investigacion.
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Es importante considerar que entre las interacciones que pueden presentarse al
pretender combinar dos 0 mas compuestos activos fuera del organismo (i vitro)
se encuentran las de tipo quimico, que se tefieren a las incompatibilidades
fisicoquimicas que pueden imposibilitat la mezcla de dos o mas compuestos
activos en una misma forma farmacéutica para conseguir su administracion
conjunta.

Asimismo, tras la administracién 7z viwe de una combinacion de dos o mas
compuestos activos se pueden presentar interacciones farmacoldgicas de tipo
farmacocinético, que se trefieren a modificaciones en el efecto farmacoldgico
resultante debido a alteraciones en el proceso de absorcién, distribucion,
metabolismo y excrecién causadas por un compuesto activo desencadenante
sobre otro compuesto activo contenido en la formulacién, provocando
variaciones en su efecto; y de tipo farmacodindmico, que son aquellas
alteraciones bioquimicas y fisiologicas producidas por un compuesto activo que
afecta la respuesta o efecto de otro, principalmente a nivel de su sitio de accidén u
4rgano blanco, aumentindola o disminuyéndola, pero sin alterar la concentracion
del mismo, logrando originar efectos de potenciacién, adicién o, por el contrario,
antagonismo al disminuir de manera importante la acciéon farmacologica del
compuesto activo afectado.

De igual manera, la combinacién de dos o mis compuestos activos en diferentes
proporciones (concentraciones) puede producir diversos efectos resultantes que
abarcan:

a) la suma de los efectos individuales (parciales) de cada compuesto
activo (adicién),
b) el efecto resultante de la combinacién es mucho mayor que el efecto

esperado de la suma de los efectos de cada compuesto activo individual
(potenciacion),

c) la disminucién significativa de la accién farmacolégica observable de
uno 0 ambos compuestos activos (antagonismo).

Al respecto, es importante sefialar que la busqueda de las concentraciones
eficaces de cada compuesto activo es una prioridad necesaria para plantear la
combinacién de concentraciones idéneas de los compuestos activos en una
formulacién. En este sentido, la seleccién de las concentraciones dependera de la
investigaciéon cientifica, la experimentacion fisicoquimica y farmacolégica y de la
experiencia clinica, es decir, de un mérito inventivo, como es el caso de la
concentracién propuesta en la presente invencién para Amlodipino y Acido
Acetilsalicilico, la cual solo en la proporcién teivindicada logra un efecto
sinérgico que potencializa la eficacia de la composicion farmacéutica y mejora la
seguridad de la misma.

Es por esto que la combinacién ptima de dos o mas compuestos activos, en
conjunto con los excipientes necesarios para obtener una composicion
18
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farmacéutica, no puede ser considerada como obvia o evidente, ya que la eficacia
y seguridad de la administracién conjunta en una misma forma farmacéutica es
desconocida.

La presente invencién involucra una seleccion especial de dosis. Tal seleccion
produce un efecto inesperado, que se ve reflejado en la sinergia lograda con la
combinacién de Amlodipino y Acido Acetilsalicilico, que administrada en UNA
SOLA UNIDAD DE DOSIFICACION con MENORES
CONCENTRACIONES de dichos ptincipios activos comparadas con las
prescritas en la practica médica, produce un EFECTO TERAPEUTICO
EFICAZ Y SEGURO con MAYOR RAPIDEZ en comparacién al originado
por el Amlodipino y Acido Acetilsalicilico prescritos separadamente y durante
periodos prolongados de tiempo.

La ley sefiala que se considera que existe un paso inventivo cuando se esti ante la
no obviedad. Algo obvio se puede traducir como una situacién en la que no es
necesaria la investigacién para saber el resultado de una teorfa o un problema
determinado.

Por lo tanto, el conocimiento cientifico estd irremediablemente precedido por la
investigacién cientifica. El conocimiento técnico especifico que aporta la presente
invencién, es decir, LA SINERGIA EXISTENTE ENTRE EL. AMLODIPINO
Y ACIDO ACETILSALICILICO PARA EL ‘TRATAMIENTO DE LA
HIPERTENSION ARTERIAL SISTEMICA Y PREVIENCION DEL
RIESGO DE EVENTOS VASCULARES DE ORIGEN ISQUEMICO, Y LA
DOSIS EFECTIVA Y SEGURA DE DICHA COMBINACION, no esta
descrito (es nuevo) ni se puede deducir de forma obvia o evidente a razén de
conocer la actuacién de los activos de la combinacién de la presente invencion
por separado (tiene actividad inventiva).

En consecuencia, la presente invencién cumple con los requisitos de novedad,
actividad inventiva y aplicacién industrial contemplados en la Ley.

En consecuencia, ninguno de los documentos citados por los opositores en el
presente caso, puede afectar los requisitos de patentabilidad de la solicitud en
estudio.

Habiendo atendido cabalmente las objeciones presentadas por los opositotes,
atentamente solicitamos se continde con el trimite administrativo y se analicen
los requisitos de patentabilidad de la solicitud en estudio a la luz del nuevo
juego de reivindicaciones y se conceda el privilegio de patente de invencion o
si el examinador considera que subsisten razones para objetar la presente
invencién, rogamos expedit los eximenes de fondo necesarios con los debidos
motivos y razones que sustenten su objecidén con el fin de que nuestro
mandante tenga la posibilidad de exponer sus argumentos con base en la
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interpretacién de los articulos 45 de la Decision 486 -el cual otorga la facultad

al examinador para emitir los examenes de fondo-, 35 y 59 del Codigo

Contencioso Administrativo que sefiala que: “babiéndose dado oportunidad a los

interesados para expresar sus opiniones, y con base en las pruebas e informes disponibles, se

tomard la decision que serd motivada al menos en forma sumaria si afecta a particutares” y

“(.) deberd proferirse la decision definitiva. Esta se motivard en sus aspectos de hecho y de
;

derecho, y en los de conveniencia si es el caso”, respectivamente (El subrayado es
nuestro).

En consecuencia, pedimos a ese despacho pronunciarse en relacién con todos
los argumentos presentados en este memorial dando estricta aplicacion al
principio del debido proceso consagrado en el articulo 29 de la Constitucion
Nacional

Sefior Superintendente,

DILIA RODRIGUEZ D "ALEMA
C.C. 41.654.88% de Bo
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Habiendo descrito la presente invencion, se considera como novedad y, por lo

tanto se relac¢

1. Una ¢

NOVEDAD DE LA INVENCION

iona como propiedad lo contenido en las siguientes

REIVINDICACIONES

omposicion farmacéutica caracterizada porque comprende la

combinacion sinérgica de besilato de amlodipino en una cantidad de 5

mg|

exc

y acido acetilsalicilico en una cantidad de 75 mg, ademas de

pientes farmacéuticamente aceptables, los cuales se encuentran

formulados en una sola unidad de dosificacion para ser administrada

por

via oral,

Y
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ANEXO No. 1

Estudio titulado “EVALUAR LA EFICACIA Y SEGURIDAD DE LA
COMBINACION AMLODIPINO / ACIDO ACETILSALICILICO EN
PACIENTES CON HIPERTENSION ARTERIAL SISTEMICA, ASOCIADO
A FACTORES DE RIESGO CARDIOVASCULAR”.
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Evaluar la eficacia y seguridad de amlodipino / dcido acetilsalicilico en
Pacientes con Hipertension Arterial sistémica, asociado a factores de riesgo cardiovascular.

Dr. Ratil Gerardo Velasco Sanchez.

*Médico Cardiélogo adscrito al Departamento de Cardiologia del Hospital Universitario Dr. Angel

Lefio de la Universidad Auténoma de Guadalajara.

Resumen

Objetivo: Evaluar la eficacia y seguridad con la combinacién amlodipino/AAS en pacientes con
hipertensién arterial sistémica. Material y Métodos: Se incluyeron 60 pacientes con hipertension
arterial (Presion arterial sistélica (Pas) > 140 mm Hg y/o Presion arterial diastélica (Pad) > 90 mm
Hg); presion arterial diastdlica (Pad) entre 90 y 110 mm Hg y factores de riesgo cardiovascular,
quienes requirieron terapia con: bloqueadores de los canales de calcio dihidropiridinicos y
antiagregante plaquetario. La aleatorizacién fue estratificada en tres grupos: Grupo 1: Pad entre 101
y 110 mm Hg; Grupo 2: Pad entre 90 y 100; y Grupo 3: Pad < 90 mm Hg. En la primera y ultima
visita a todos los pacientes se les realizd exdmenes de laboratorio: BH, EGO, QS, ES, Perfil de
Lipidos, PFH, TP, TPT y Tele de Térax. Resultados: Al término del estudio la Pas disminuyé 23.7
mm Hg y para la Pad 14. mm Hg. No se reportaron eventos adversos serios en ninguna de las visitas
o alteracion en PFH, TP y TPT. Conclusién: El tratamiento combinado amlodipino 5 mg /AAS 75
mg demostrd ser eficaz y seguro en el tratamiento de la Hipertension arterial sistémica.

Palabras claves: Hipertension arterial sistémica (HAS), amlodipino, acido acetilsalicilico (AAS),

factores de riesgo cardiovascular (FRC).
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Abstract

Objective: Evaluate the efficiency and safety of a combination of amlodipine/Acetilsalicilic Acid
(ASA), in patients with systemic hypertension. Methods and Materials: Sixty patients with
systemic hypertension (mean systolic pressure > 140 mm Hg and/or diastolic arterial pressure
(DAP) > 90 mm Hg) with DAP of 90-110 mm Hg requiring treatment with calcium channel
blockers, dihidropiridines and platelet aggregation inhibitors. Patients were randomized into three
test groups: group 1: DAP 101-110 mm Hg, group 2: DAP 90-100 mm Hg and group 3: DAP <90
mm Hg. All patients had standard laboratorial tests and chest x-rays at their first and last office
visit. Results: The mean systolic pressure had decreased by 23.7 mm Hg and the DAP by 14 mm
Hg at the end of the study. No serious side effects were observed during the study. Conclusion:
Combined treatment using Amlodipine 5 mgs and ASA 75 mgs is effective and safe in the treatment
of systemic hypertension. Key Words: Systemic Hypertension, Amlodipine, Acetilsalicilic Acid

(ASA), Cardiovascular risk factors.



*Correspondencia y solicitud de sobretiros.
Raul Gerardo Velasco Sanchez. Carretera a Nogales #850, La venta del astillero, Zapopan, Jalisco.

México. C.P. 45220, Teléfono: (01) (33) 37 77 00 22. HYPERLINK:

pgarmenta@gruporimsa.com.mx, pceballos@gruporimsa.com.mx .
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INTRODUCCION.

La hipertension arterial sistémica (HAS) representa actualmente un problema de salud a nivel
mundial, en la poblacién mexicana de acuerdo a las cifras de ENSALUT 2006 en la poblacién de 20
afios o0 mas; la prevalencia resulto de 30.8 %D, Dada esta estadistica el médico debe prevenir el
riesgo de complicaciones a corto y largo plazo, enfocandose tanto en la prevencién primaria y
secundaria de esta enfermedad, ademaés de promover los cambios en el estilo de vida; es de suma

importancia el tratamiento farmacologico.®

Los-calcio antagonistas dihidropiridinicos, han demostrado su eficacia clinica, como el amlodipino

ya que poseen un mecanismo de accién hemodindmicamente beneficioso en hipertensos, pues estos

actian sobre uno de los principales problemas fisiopatologicos, que es el aumento de la resistencia

periférica_; ademdas se han demostrado los efectos antioxidantes de las dihidropiridinas, ya que

protegen al musculo liso vascular de la sobrecarga cdlcica y reducen la formacion intracelular

endotelial de radicales libres de oxigeno demostrando también_que reducen la proliferacion y

migracion celular muscular lisa y la agregacion plaquetaria(3'4).

Accidén antihipertensiva.

Existen diversos estudios que han demostrado la eficacia antihipertensiva respecto al amlodipino
comparado con otro grupo de antihipertensivos, como es el estudio VALUE demostrando un valor
preventivo, reduciendo los eventos cardiovasculares alrededor de un 35 % para amlodipino y
valsartan, pero el amlodipino mostré un valor preventivo en el IAM significativamente mayor y una

tendencia preventiva sobre el ACVO.

El estudio CAMELOT sugiere que el amlodipino es util y seguro en pacientes coronarios. En

cuanto a la proteccién renal el amlodipoino también ha demostrado ser eficaz®®.
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Uso de antiagregantes plaquetarios en pacientes con FRC

El AAS (4cido acetilsalicilico) ejerce su efecto principal interfiriendo con la biosintesis de
prostanoides ciclicos como tromboxano A,, prostaciclinas y otras prostaglandinas. Dichos
prostanoides, se generan por la oxidacién catalizada enziméticamente del 4cido araquidonico; este
acido araquidénico es metabolizado por la enzima prostaglandina H sintetasa en tromboxano y
prostaglandinas. Asi, el AAS ejerce su efecto antitrombdtico mediante la inhibicion de la PGH
cintasa, conocida como ciclooxigenasa. Han sido descritos otros mecanismos antitrombéticos del
AAS, ya que facilita la‘inhibici(')n de la activacién plaquetaria por medio de los neutréfilos por un

efecto dependiente del 6xido nitrico®. Ademds de sus efectos antitrombdticos _otros_mecanismos

pueden contribuir al beneficio clinico _del AAS en el tratamiento de la ECV _(enfermedad

cardiovascular), dado que previene la oxidacion de las LDL”, mejora la disfuncion endotelial en

vasos aterosclerdticos y, en definitiva, actiua como antioxidante®.

Mucho se ha comentado sobre la dosis minima efectiva del AAS en pacientes con ECV; las Guias
Europeas de Hipertension Arterial del 2007, recomiendan dosis bajas de AAS desde 75 mg,
estudios como el HOT (Hypertension Optimal Treatment); en el cual se reclutaron 19,193 pacientes,
pretendid principalmente conocer cuales son los niveles de tension diastolica dptimos a conseguir
en pacientes hipertensos, y también analizé el efecto del tratamiento con la administracién de 75 mg
de AAS frente a placebo. El seguimiento medio fue de 3,8 afios. Se definié como evento
cardiovascular mayor el m, ictus y la muerte cardiovascular de cualquier causa. El menor riesgo
cardiovascular se produjo con una Pad 82,6 mm Hg. El grupo de AAS present6 una reduccién de la
incidencia de IAM del 36%. Los resultados del estudio HOT corroboran por tanto que el mayor

. c . 10
beneficio del AAS es una reduccidn en el numero de IAM19,
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En el estudio TPT (Thrombosis Prevention Trial); se reclutaron 5.499 pacientes de con edades
comprendidas entre 45 y 69 afios. Todos ellos presentaban al menos un 20% de riesgo
cardiovascular. Los dos regimenes de tratamiento elegidos consistieron en anticoagulacion oral a
baja dosis con warfarina y 75 mg de AAS. Los grupos con AAS experimentaron una reduccion de

IAM de un 20%"".

Tanto los estudios TPT y HOT con dosis bajas de AAS (75 mg) demuestran los beneficios que

obtienen los pacientes con riesgo moderado.

Por tanto, se confirma que el beneficio del AAS se eleva cuando el paciente presenta algun factor de
riesgo cardiovascular, siendo éste un factor fundamental al momento de prescribir tratamiento con

AAS en prevencién primaria’?.

Factores de riesgo cardiovascular y endotelio.

En condiciones normales, las células endoteliales modulan la funcién vascular regulando el tono
vasomotor, controlando el intercambio entre los compartimentos extra e intravascular, inhibiendo la
activacién y la agregacion plaquetaria, la trombogeneidad de la sangre, la adhesién de leucocitos a
Jas células endoteliales y la proliferacién y crecimiento de las células del musculo liso. Para que el
endotelio pueda ejercer todas estas funciones es necesario la integridad anatdémica.

Los llamados factores de riesgo cardiovascular como la hipertension, hipercolesterolemia, Diabetes
mellitus, etc, modifican las condiciones del entorno de las células endoteliales produciendo
aumentos de la presion transmural, la fuerza de friccion de la sangre sobre las células endoteliales,
las concentraciones de lipidos y cambios en las concentraciones de diversos mensajeros
humorales!?. En estas condiciones, se pierde el papel homeostético que ejerce el endotelio sobre la
funcién vascular como consecuencia de cambios en el patrén de produccion y liberacion de factores

derivados del endotelio, llevando a la disfuncién endotelial caracterizada por: 1) Una alteracién de
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la regulacién del tono vasomotor con predominio del tono vasoconstrictor, debido al desequilibrio
entre factores relajantes como el 6xido nitrico y constrictores, donde las especies reactivas de
oxigeno juegan un papel determinante; 2) Una tendencia al crecimiento de la pared vascular que
puede ser debido a un aumento del ntmero y/o tamafio de las células musculares lisas y/o
fibroblastos, una disminucién de la apoptosis de éstas y/o un aumento de la sintesis de matriz
extracelular; 3) Un incremento en la permeabilidad del endotelio, con la consiguiente pérdida de la
funcién de barrera selectiva para diversas particulas y macromoléculas; 4) Un aumento de la
adhesién de leucocitos debido a la sobre-expresién de moléculas quimiotacticas y de adhesion,
junto con una respuesta elevada a citoquinas y liberacion de mediadores inflamatorios; 5) Una
mayor tendencia a la agregacién plaquetaria y la adhesion de éstas a las células endoteliales; 6) Una
mayor tendencia a la coagulacién y una fibrinolisis ineficaz, que en conjunto llevan a un aumento

del riesgo trombotico™?.

El estado protrombdtico, se caracteriza por hipercoagulabilidad del plasma, hiperagregabilidad de
las plaquetas, aumento de viscosidad de la sangre, reduccion del flujo sanguineo con turbulencia,
fibrindlisis alterada y pérdida de las propiedades anticoagulantes naturales de la superficie de las
células endoteliales en contacto intimo con la sangre.

El estado de hipercoagulabilidad se define como la reactividad incrementada del plasma sanguineo
a las superficies trombogénicas. Existe evidencia clinica y epidemiolégica de que el estado

protrombdtico es un predictor importante de enfermedad cardiovascular.

Por lo general, las agresiones que dafian o intérrumpen la alineacion celular endotelial de los vasos
sanguineos estimulan la formacién de lesiones vasculares integradas por células de musculo liso.
Después del desgarro celular endotelial uno de los primeros eventos €s la generacién de trombina en
el sitio de la lesion. Esto inicia la activacion de las plaquetas y la formacion del trombo. Las

evidencias existentes sugieren que este trombo puede estimular la proliferacién de las células



musculares lisas por factores emanados de él, que incluyen los derivados de plaquetas o

macrofagos, los de crecimiento basico de fibroblastos o trombina".

La toma de decisiones terapéuticas en los pacientes hipertensos se debe realizar considerando no
solo las cifras de presién arterial, sino también la existencia de otros factores de riesgo
cardiovascular (FRC) asociados como: Diabetes mellitus tipo 2, .obesidad, tabaquismo, vida
sedentaria, sexo, edad, dislipidemias, asi como presencia y severidad de afectacién cardiovascular y

renal entre otros.

Dado los beneficios de los calcio antagonistas dihidropriridinicos (como el amlodipino), no solo en
el control de la HAS sino tambien a nivel endotelial y el AAS antes mencionados, se decidi6 llevar
acabo la combinacién de amlodipino / AAS realizando el estudio de eficacia y seguridad, asociado a

factores de riesgo cardiovascular.
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OBJETIVOS.

Evaluar la eficacia y seguridad de la combinacién amlodipino /AAS en pacientes con Hipertension
Arterial Sistémica asociado a factores de riesgo cardiovascular.

Se considerd en este proyecto eficacia clinica cuando los pacientes del Grupo 1 lograran la meta de
una Pad <85 mm Hg, y los de los Grupos 2 y 3 una PA< 80mm Hg. La seguridad fue evaluada por

la ausencia/presencia de alteraciones en las enzimas hepaticas ademas de TP y TPT.

R
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MATERIAL Y METODOS.

Grupo de Estudio.

Se incluyeron 60 pacientes con hipertension arterial documentada (Presion arterial sistélica (Pas)
maxima de 160 mm Hg y/o Presion arterial diastélica (Pad) > 90 mm Hg); presion arterial diastolica
(Pad) entre 90 y 110 mm Hg y factores de riesgo cardiovascular, quienes requirieron terapia a base
de bloqueadores de los canales de calcio dihidropiridinicos y antiagregante plaquetario. La
aleatorizacién fue estratificada en tres grupos: Grupo 1 Pad entre 101 y 110 mm de Hg; Grupo 2
Pad entre 90 y 100; y Grupo 3 Pad < 90 mm Hg.

Tipo de estudio.

Estudio Fase III, ciego, prospectivo, longitudinal, no comparativo consistié de 4 fases / etapas:
Valoracién (1), Evaluacién (2), Tratamiento (3) y Visita final de Tratamiento (4).

La elegibilidad para el estudio fue determinada en la Visita de Valoracién (Dia 0) con base en la
presencia de hipertensién arteria} (>140/90 mm Hg), presion diastdlica (Pad) maxima de 110 mm
Hg, y cualquiera de los siguientes factores de riesgo cardiovascular como: tabaquismo, diabetes
mellitus tipo 2, enfermedad arterial periférica, accidente cerebro vascular o ataque isquémico
transitorio previo (3 meses), colesterol total / HDL colesterol > 6.

Criterios de Inclusién.

Consentimiento informado firmado, edad entre 50 a 70 afios, uno de los siguientes factores de
riesgo cardiovascular: Diabetes mellitus tipo 2, enfermedad arterial periférica, accidente cerebro
vascular o ataque isquémico transitorio previo (3 meses), tabaquismo, cociente entre colesterol total
y HDL mayor, riesgo de eventos coronarios de 1.5% o mds anual, riesgo coronario global segun la
Organizacion Mundial de la Salud (WHO) y la Sociedad Internacional de Hipertensién (ISH) 2004
(riesgo intermedio 15-20%), Presién arterial <130/90 mm Hg, prueba de embarazo en orina
negativa. Mujeres en edad reproductiva deberdn seguir un método anticonceptivo definitivo.

Historia familiar de enfermedad cardiovascular prematura (hombres menores de 50 afios 0 mujeres

menores de 65 afios).
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Criterios de exclusion.

Hipersensibilidad a dihidropiridinas, enfermedad cardiaca congénita hemodindmicamente
significativa, arritmia no controlada, bloqueo de 2do. o 3er grado, anormalidades
electrocardiograficas que indiquen isquemia, insuficiencia cardiaca congestiva, angina inestable o
evidencia de infarto miocardico agudo, [AM durante los tres meses previos al ingreso al estudio,
presion arterial‘diastélica > 115 mm Hg, bradicardia significativa (< 50 latidos/ minuto), cirugia
coronaria en los tres meses previos, creatinina plasmatica 2 mg./dL, condiciones médicas que
pueden interferir o ser afectadas adversamente por el desarrollo del presente estudio. Incapacidad de
hacer ejercicio por mas de 6 minutos. Alcoholismo, drogadiccién, desorden mental o de
personalidad, pobre motivacién u otros problemas mentales o intelectuales que invaliden el
consentimiento informado o dificulten el cumplimiento del paciente con el presente estudio. Uso
concomitante de otro calcio-antagonista. Haber participado en cualquier otro estudio clinico durante
el mes previo al presente. Mujeres embarazadas o lactando. Enfermedad renal o hepatica pre-
existente. Ingesta actual de terapia anticoagulante y/o antiagregante. Pacientes con alta probabilidad
de muerte durante el estudio. Antecedentes de Isquemia cerebral transitoria, trombosis cerebral o
encefalopatia hipertensiva. Exudados y hemorragias retinianas, papiledema, antecedentes de ulcera
péptica, reflujo gastroesofagico, asma, hipertension arterial no controlada, deficiencia de G6PD.
Tratamiento con sulfonilureas, metotrexato, corticosteroides, espironolactona, furosemida o

antigotosos, y vitamina K.

Tratamiento administrado.

Los pacientes incluidos en el estudio recibieron el farmaco de estudio en combinacién Amlodipino
Smg/ AAS 75 mg, una tableta por via oral cada 24 horas durante 90 dias.

Se realizé una valoracion inicial (al dia 0), posteriormente, los 60 pacientes fueron citados al dia 30
(2* Visita de Valoracién), al dia 60 (3* Visita de Valoracién) y al dia 90 (4* y ultima Visita de

Valoracion Final).
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Procedimiento.

En la visita inicial se registraron los factores de riesgo cardiovascular agregados (sedentarismo,
obesidad, enfermedades cardiacas familiares, tabaquismo, diabetes mellitus tipo 2, colesterol total
>240 mg/dL, microalbuminuria, retinopatia hipertensiva, antecedentes de cardiopatia isquémica,
antecedentes de AVC y/o enfermedad arterial periférica, datos generales (edad y género), y los
antecedentes personales patoldgicos.

En cada una de las visitas, desde la inicial hasta la final, se llevd a cabo una exploracion fisica del
paciente (presion arterial en ambos brazos, peso, talla, indice de masa corporal (IMC),
circunferencia de cintura, frecuencia cardiaca, frecuencia respiratoria) y un examen fisico por
aparatos y sistemas. Se registro asimismo en cada una de las visitas: la terapia concomitante y la
presencia de eventos adversos no-serios y serios.

A todos los pacientes se les derivé al laboratorio clinico en la primera Visita de Valoracion (dia 0),
asi como en la ltima Visita (dia 90), una vez concluido el estudio para realizar: biometria hemética,
examen general de Orina, quimica sanguinea, electrolitos, perfil de lipidos, perfil Hepatico, tiempo
de protrombina y tiempo parcial de tromboplastina, ademés de tele de torax.

En la tltima visita se pidi6 la opinién del médico investigador con respecto a la eficacia clinica, la

seguridad y la tolerancia del medicamento de prueba.



13

RESULTADOS.

El total de pacientes que iniciaron el estudio fue de 60. El 91.7% cumplié con las cuatro visitas
programadas, lo que corresponde a un total de 55 pacientes. (Cuadro I).

No hubo diferencia estadisticamente significativa entre la edad de hombres y mujeres al utilizar la
prueba t de Student para muestras independientes, tampoco al analizar la distribucién por grupos de
edad entre sexos, mediante la aplicacion de la prueba X

Presion Arterial.

Los pacientes fueron clasificados en tres grupos de acuerdo a la Pad inicial que presentaron, con el
fin de estratificarlos segun la severidad de la hipertension arterial. El cual nos muestra el Cuadro
IL

En el la Figura 1 se presentan las medidas descriptivas para la presion arterial sistdlica y diastolica

a lo largo del estudio en cada una de las visitas de los pacientes: dia 0, dia 30, dia 60 y dia 90.

RS
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Figura 1. Promedio + Desviacién Estdndar de la Presion Arterial (Sistélica y Diastolica -

en mm de Hg) en 60 pacientes con Hipertension Arterial Sistémica que recibieron

Amlodipino-AAS durante 90 dias de seguimiento.
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El anélisis de varianza de medidas repetidas resulté estadisticamente significativo tanto para la Pas
como para la Pad, lo que nos permite concluir que las medias no fueron iguales a lo largo del
tratamiento; al contrastar la Pas inicial y la Pad inicial vs. las presiones subsecuentes, todas
presentan cambios significativos con la prueba t de Student para muestras dependientes.

La Figura 2 nos permiten analizar el comportamiento cualitativo de la presién arterial a lo largo
del tratamiento con la combinacion Amlodipino/AAS, en estos pacientes hipertensos con factores
de riesgo cardiovascular. Inicialmente, el 100% de los pacientes se clasifican como hipertensos, de
acuerdo a los valores de la Pas y Pad. Hacia el final del tratamiento (dia 90), solo el 35.2% de los
pacientes se clasificé como tal dado que la Pas resulté mayor o igual a 140 y/o la Pad mayor o igual
a 90 en la tltima toma.

Sobre la Hipertension Arterial Sistémica: el 64.8% de los pacientes tratados durante 90 dias con la
combinacién de Amlodipino 5mg/AAS 75 mg presentan cifras de Presion Arterial en rangos de
normalidad.

Analizando exclusivamente el comportamiento de la Pas encontramos cifras similares a las
anteriores: al inicio el 100% de los pacientes fueron clasificados en rangos de hipertensién sistolica,
pues todos ellos presentaron valores mayores o iguales a 140 mm Hg. Al dia 90 del estudio, solo el
31.5% de los casos presentaron cifras de presion arterial sistélica mayores o iguales a 140.
Conclusion sobre la Pas: el 68.5% de los pacientes presentan cifras de Pas en rangos de normalidad
al término del estudio.

Para el caso de la presion arterial diastélica los resultados son relevantes, pueé de un 96.7% de casos
con cifras de Pad mayores o iguales a 90 mm Hg, al inicio del tratamiento, solo €l 9.3% de los casos
continuaba al término del tratamiento con niveles de hipertension diastolica. Conclusion sobre la
Pad: el 90.7% de los pacientes presentan cifras de Pad en rangos de normalidad al término del

tratamiento con Amlodipino Smg/ AAS 75 mg.

A
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Figura 2. Porcentaje de Casos segin tipo de Hipertension y de logro de eficacia clinica en
cada uno de los dias de observacién, en 60 pacientes con Hipertension Arterial Sistémica

que recibieron Amlodipino/AAS.
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Factores de Riesgo Cardiovascular.

Las Figuras 3 y 4, nos muestran la frecuencia segun el nimero de factores de riesgo presentados

por cada uno de los pacientes..

29
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Figura 3. Prevalencia de Factores de Riesgo Coronario en 60 pacientes con Hipertension

Arterial Sistémica tratados con Amlodipino/AAS durante 90 dias.
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Figura 4. Porcentaje de pacientes hipertensos que recibieron Amlodipino/AAS durante 3

meses, segun el nimero de factores de riesgo cardiovascular que presentan
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Terapia Médica concomitante.

Los medicamentos mas frecuentemente suspendidos fueron: Enalapril, AAS, captopril, diltiazem,
clortalidona, propranolol, y atenolol.

Los medicamentos que mas frecuentemente indicé el médico tratante en la visita inicial de
valoracién que podian continuar, fueron: glibenclamida, metformina, rosuvastatina, metformina con
glibenclamida , levotiroxina y pravastatina.

Antecedentes Personales Patoldgicos.

Los dos principales antecedentes patologicos reportados en la valoracién inicial fueron los
cardiovasculares con el 63.3% de los pacientes y los endocrino-metabdlicos con un 45% de los
casos. Con muy baja frecuencia aparecen tabaquismo con el 6.7%, patologias en cabeza, ojos,
oidos, nariz y garganta con el 5.7%, y con un caso solamente aparecen las siguientes patologias:
periférico vascular, hepatobiliar, genitourinario, musculoesquelético, neurolégico, psiquidtrico y
alcoholismo. Al comparar las frecuencias de los antecedentes personales patoldgicos entre sexos
solamente se observaron diferencias estadisticamente significativas en endocrino-metabdlico en
donde las mujeres presentaron una frecuencia relativa casi del doble que la de los hombres.

Examen Fisico.

Con respecto al examen fisico realizado a los pacientes en cada una de las visitas,. Destaca
solamente el hecho de que en solo tres rubros se hayan mencionado anormalidades que
correspondieron a: Anormalidades en Cardioéascular, en Pulsaciones Adrticas y en extremidades,
todas ellas con frecuencias minimas en su mayoria solo con un caso reportado.

En cada visita se realiz6 un examen fisico que consistié en medir la presion arterial, que fue la
variable central de este estudio y que ya se describié su evolucion durante el tratamiento con
Amlodipino/AAS. Ademas de la presién arterial se midieron los siguientes parametros: peso, talla,
indice de masa corporal (IMC), circunferencia de cintura, frecuencia cardiaca y frecuencia

respiratoria. (cuadro III)
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Podemos decir que al analizar internamente por género esta evolucién no hubo cambios
estadisticamente significativos, las variaciones observadas son aleatorias y de poca importancia
clinica. Hubo diferencias entre hombres y mujeres en peso, talla y cintura, pero esto es
perfectamente explicable por la diferente naturaleza de ambos géneros. En los demas parametros
(IMC, cintura, frecuencia cardiaca y respiratoria) no hubo diferencias entre sexos a lo largo del

tratamiento.
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Quimica sanguinea.

Quimica sanguinea (Glucosa, Urea, Creatinina) y electrolitos (Sodio, Potasio y Cloro), no
hubo cambios significativos entre los valores basales y los finales, ni al analizar los datos
en forma cuantitativa a través de las medias ni en forma cualitativa analizando las
frecuencias de los casos que se clasificaron como bajos, normales y altos.

Perfil de Lipidos.

Nuevamente ocurre lo mismo que en el caso de la quimica sanguiﬁea y electrolitos, el tratamiento
Amlodipino 5 mg/AAS 75 mg no modificé significativamente los niveles de lipidos en sangre, ni al
analizar los datos en forma cuantitativa con la prueba t de Student para muestras dependientes ni al
analizar 1a distribucion de frecuencias basal-final de los sujetos en las categorias de bajo-normal-
alto con la prueba 3 y con la prueba de Wilcoxon.

Perfil Hepatico.

Los hallazgos mas importantes del perfil hepatico en estos pacientes son los siguientes: los
Cuadros IVa y IV b nos permiten evaluar la normalidad de los pacientes en su perfil hepatico. En
globulina encontramos diferencias en la distribucién de casos bajos-normales-altos entre la
clasificacién inicial y la final, tanto con la prueba +* como con la prueba de Wilcoxon. El porcentaje
de casos con niveles de globulina altos (globulina mayor a 3.2) fue de 43.1% al inicio del
tratamiento, este porcentaje disminuyd a 27.8% de individuos con globulina elevada después del

tratamiento.
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En las demés variables del perfil hepatico no se observaron cambios estadisticamente significativos
entre las frecuencias iniciales y las finales.

Debemos mencionar por ultimo porcentajes importantes de casos con colesterol elevado (més de
200 mg./dL) tanto en la valoracién inicial como en la final del perfil hepatico. El porcentaje imcial
con colesterol elevado fue del 48.3% al inicio y de 46.3% al final.

Tiempo de Protrombina y Tiempo Parcial de Tromboplastina.

No se observaron alteraciones en: las mediciones del tiempo de protrombina y del tiempo parcial
de tromboplastina. El 95% de ellos se mantuvieron dentro de los rangos de normalidad tanto en la
evaluacién inicial como en la final y no presentaron diferencias significativas entre hombres y

mujeres en ningtin momento (ver Cuadro V.)
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Efectos adversos.

En el estudio no se reportaron eventos adversos serios en ninguna de las visitas, ni eventos adversos
no serios se muestran en el Cuadro VL

En el Cuadro VI se especifican los eventos adversos no serios ocurridos en cada una de las visitas.
Un paciente presenté dos eventos adversos no serios que consistieron en edema facial y edema en
miembros pélvicos.

Solamente se reporté un caso con edema generalizado, el evento fue reportado como de intensidad
moderada y debido al medicamento de estudio.

En el resto de sujetos con evento adverso no serio la intensidad se reporté como leve, con duracion
de un dia y con probable relacion con el medicamento de estudio.

En total 3 pacientes presentaron eventos adversos no serios en la 3a visita. Estos 3 pacientes
presentaron cada uno un evento adverso no serio.

En la cuarta visita se reportaron los mismos dos casos (con edema y edema en miembros inferiores)

de la tercera visita , en esta ocasién ambos se reportan como leves.
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Eficacia Clinica, Seguridad y Tolerancia.
Los médicos investigadores responsables del tratamiento de los 55 pacientes que terminaron el
estudio emitieron su opinién con respecto a la eficacia clinica, la seguridad y la tolerancia del

medicamento de prueba Amlodipino/AAS, ( Figura 5).
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Fig. 5. Evaluacion del Medicamento segun los médicos tratantes en lo que respecta a

Eficacia Clinica, Seguridad y Tolerancia con Amlodipino 5mg/AAS 75mg.
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DISCUSION.

Los beneficios del tratamiento antihipertensivo han sido ampliamente estudiados y catalogados
como beneficios dependientes de la reduccion de cifras de la presién arterial y los beneficios
independientes de éstas. Se sabe que una disminucién promedio de 5-6 mm Hg. para presion arterial
diastolica y de 10-12 mm Hg. para la sistdlica se asocia con una disminucién de un 21% en la
mortalidad cardiovascular, de un 48% en accidentes cerebrovasculares fatales y no fatales y una
disminucion del 14% en la enfermedad coronaria fatal y no fatal ™9, En los estudios UKPDS,
HOT, ABCD, SHEP y SIST-EUR, revelan un porcentaje de reduccién de la mortalidad total entre
un 18 al 64% como consecuencia de la disminucién de las presiones arteriales sist6licas entre 4 y 10
mm Hg y de la diastdlica entre 2 y § mm Hg'"'®,

En nuestro estudio la presién arterial sistolica inicial al dia 0, partié de un valor promedio de
156.4+9.1 mm Hg y llegé a un valor promedio de 132.7+9.2 mm Hg al dia 90, lo que implica una
disminucién promedio de 23.7 mm Hg.

Para el caso de la Presién arterial diastélica el comportamiento fue como sigue: el promedio inicial
fue de 96.1+4.8 y al dia 90 el promedio fue de 81.2+5.9 lo cual corresponde a una disminucion de
14.9 mm Hg; esto significa que los pacientes obtuvieron el beneficio de la disminucién de riesgo
cardiovascular antes mencionado.

Dentro de loé factores de riesgo presentados en nuestros pacientes, cabe destacar que el 93. 3 % de
Jos pacientes llevan vida sedentaria, este es un factor de riesgo dos veces mayor para presentar
cardiopatia coronaria y la magnitud de dicho riesgo es semejante al que se observa en la
hipercolesterolemia o en el tabaquismo“g).

El 43.3% de la poblacion estudiada presentaron obesidad, como sabemos el anterior padecimiento
aunado a la HAS se asocian a disfuncién endotelial, disminuyendo la produccién de 6xido nitrico

(ON) siendo este el vasodilatador endégeno mas potente el cual interviene en la regulacion del tono

vascular, inhibicién de la agregacién y adhesion plaquetaria e inhibe la proliferacién de células

21,22
musculares®??2,
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Un 41.7% de los pacientes presentaron tabaquismo positivo, diversos componentes del tabaco y del
humo del tabaco actian a distintos niveles del organismo, originando alteraciones fisiopatologias
que explican las complicaciones derivadas, mayormente la aceleracion del proceso arterioscleroso y
las alteraciones vasculares y endoteliales observacias en el fumador, la propia elevacion tensional,
las alteraciones hemorreoldgicas y del sistema de coagulacion y diversas alteraciones endocrinas
hemodinamicas®.

De estos pacientes el 40% presentaron diabetes mellitus tipo 2, en esta patologia, sc; ha encontrado
una elevacion de Jos factores VII, IX, X y XII de la coagulacion, ya que los niveles plasmaticos de
determinados factores de la coagulacién estan bajo el control inmediato de la glucosa plasmatica o
de los niveles de insulina, ademas, se produce un descenso de la actividad biolégica de la
antitrombina III (AT-II)) en la diabetes®®.

Las concentraciones plasmaticas de factor de Von Willebrand (FVW) estan elevadas en pacientes
diabéticos con o sin complicaciones vasculares. Por tanto, el aumento de su concentracién puede
contribuir al aumento de la capacidad de adhesién plaquetaria en la diabetes. Ademads de estas
alteraciones en el paciente diabético encontramos: Disminucion de la proteina C, aumento de la
agregacién plaquetaria, aumento de la capacidad de adhesion plaquetaria, aumento de la formacion
de tromboxano A, deterioro de la actividad fibrinolitica, concentraciones elevadas de PAI-1,

glucosilacion del plasminégeno fibrin6geno®,

Todas estos factores de riesgo que presentaron nuestros pacientes subyacen en el
desencadenamiento de la enfermedad coronaria y cerebrovascular, siendo éstos las dos principales
complicaciones cardiovasculares de la HAS, por lo tanto es de suma importancia el tratamiento

farmacoldgico, ademas de cambios del estilo de vida.

Como nos muestran los resultados no se presentaron alteraciones significativas en las pruebas de

funcionamiento hepatico, ni alteraciones en el TP y TPT. Estos dltimos parametros pueden ser
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alterados con el consumo de algunos farmacos, entre ellos el AAS entre otros®®. El edema fue el

evento adverso mas comun, presentandose en un 10% de los casos.

Cuando realizamos el estudio, una de nuestras limitantes fue que en nuestra ciudad no contdbamos
con el estudio de agregometria plaquetaria, este estudio es relativamente poco conocido pero eficaz
en la deteccion de anormalidades en la funcién plaquetaria debido a su alta sensibilidad, permite
establecer programas de vigilancia terapéutica cuando se usan antiagregantes plaquetarios como el

AAS, ademés de ser 1til para el diagnéstico de enfermedades que afectan la funcion plaquetariam).
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CONCLUSIONES.

Los resultados del presente estudio de la combinacién de ‘Amlodipino 5mg/AAS 75 mg
demostraron una eficacia clinica en el 89.1% % de los casos y una seguridad del 90.9 %. Ademas de
no presentarse eventos adversos serios.

Al término del estudio el 64.5% de los pacientes presentaron rangos normales de T/A. De ¢stos, el
90.7% presentaron rangos normales de Pad y 68.5% presentaron rangos normales en la Pas. No se
reportaron eventos adversos serios en ninguna de las visitas o alteracién en PFH, TP y TPT.

Esta claramente definida, la conducta terapéutica en los casos de factores de riesgo cardiovascular
como; obesidad, sedentarismo, diabetes, antecedentes de enfermedad arterial oclusiva, accidentes
cerebro-vasculares e incluso ataques isquémicos transitorios; el empleo de hipolipemiantes,
antiagregantes plaquetarios, esta fundamentado bajo el mismo principio de proteccion de riesgos-
isquémicos, la prescripciéon a este tipo de pacientes favorece la administracién de multiples
farmacos, motivo muy frecuente de falta de apego al tratamiento, ya sea por costos o por olvido, el
empleo de un farmaco que contenga dos principios activos que contribuyan al manejo de una de las
principales enfermedades crénicas en la actualidad, hace relevante su implicacién terapéutica,
incrementando el apego al tratamiento y reduciendo el consumo de multiples drogas.

Los beneficios observados con la combinacion Amlodipino Smg/AAS 75mg en un solo producto
contribuye al mvejor control de los pacientes hipertensos, disminuyendo el riesgo de las

complicaciones propias de la enfermedad, con minimos efectos adversos.
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Cuadro L. Distribucion por edad y género de 60 pacientes que participaron en el estudio.

Masculino Femenino Total

Ndmero de Numero de NUmero de
Grupo de Edad Pacientes % Pacientes % Pacientes %
———
De 50 a 59 afos 10 41.7% 15 41.7% 25 41.7%
De 60 a 69 afos 12 50.0% 14 38.9% 26 43.3%
70 afnos y mayores 2 8.3% 7 19.4% 9 15.0%
——
Total 24 100.0% 36 100.0% 60 100.0%
y? = 1.595; p=0.450; N.S.
Promedio * Desv. Est. 61.3+4.95 60.0+6.13 61.7 £ 5.65
(Minimo - Maximo) (54-71) (50 - 70) (50 - 71)
Mediana 60 62 56

Prueba t de Student

entre sexos t(58) = 0.500; p=619; N.S.
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Cuadro II Clasificacién de los pacientes por nivel de la presion arterial diastolica inicial.

Nivel de la Presion Arterial No. de
Diastélica Inicial (mm de Hg) Pacientes %
Menos de 90 mm de Hg 2 3.3%
De 90 2 100 mm de Hg 56 93.4%
Mas de 100 mm de Hg 2 3.3%

Total de pacientes 60 100.0%
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Cuadro IIL Promedio + Desviacion estandar de pardmetros de la exploracion fisica en

pacientes que recibieron Amlodipino/AAS, en el tratamiento de hipertension arterial

sistémica en 4 evaluaciones.

Parametros de
exploracion fisica

Visita Inicial (dia 0)
Masc. (n=24) Fem. (n=36)

2a. Visita (dia 30)
Masc. (n=24) Fem. (n=35)

Peso (Kg) *

84.2+13.2 721938 83.9+13.9 71.5+9.7
Talla (cm)* 1.68 £0.07 1.56 £0.07 1.68 £ 0.07 1.55 +0.07
IMC (Kg/mz) 29.8+3.7 29.8+4.2 29.7+3.8 296 +4.2
Cintura (cm)* 104.7 £ 9.7 95.5x10.5 104.7+£10.5 955+10.2
F.Cardiaca (por min.) 67.7+12 69.3£9.6 71.3+10.9 70.3+8.7
F.Respiratoria (por min.) 16.3+0.8 17.1+£1.6 17413 175+14

3a. Visita (dia 60)
Masc. (n=24) Fem. (n=32)

4a. Visita (dia 90)
Masc. (n=23) Fem. (n=32)

Peso (Kg) ™ 84.1+£13.6 71.1£10 83.5+14.6 71.2+£10.2
Talla {cm) ™* 1.68 +0.07 1.55+0.07 1.68 + 0.08 1.55+0.07
IMC (Kg/m?) 29.8+3.9 296+43 296+ 4.1 295143
Cintura (cm) * 104.1+10.1 956104 102.6+9.8 95+10.4
F.Cardiaca (por min.) 72.1+£10.5 69.5+6.9 68.8+9.5 69.77
F.Respiratoria (por min.) 179:+14 182+15 17.6+0.8 17713
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Cuadro I'Va. Clasificacion de resultados de laboratorio para perfil hepatico.

Clasificacion de los stjetos segn INCIAL FINAL PP
nivel en cada uno de los parametros con con
PERFIL DE LIPIDOS Noe % No. % Y Wiooar
Cdesterd (mgd)
Bio(Menosde8) O 00% 0 00% 024 0636 058
Nommal (80a200) 28 483% 20 527%
Ato(Mesde200) 30 51.7% 26 47.3%
Triglicéridos (mydL)

Bajo(Menosde35) 0 00% 0 00% 035 0551 0467
Nomal (35a200) 42 724% 37 67.3%
Ato(Mesde200) 16 276% 18 327%

HDL Colesterol (mg'dL)

Bajo(Menosde35) 23 397% 23 418% 09 0612 07&
Nommal (35265 34 586% 32 582%
Ato(Masde65) 1 17% 0 00%

LDL Colesterol (mg/dL)

Nomdl (0a130) 33 569% 29 527% 0198 0656 072
Ato(mesde130) 25 431% 26 47.3%
Indicador de Riesgo Aterosdierosis ColTotal/HDL
Bijo(Menosded) 13 24% 8 145% 1487 0475 0.180
Nomral (4a7) 34 586% 33 600%
Ato(Mesde?) 11 190% 14 255%

Indicador de Riesgo Aterosclerosis LDL/HDL
Bijo(Menosde3) 24 414% 16 201% 2672 0263 049
Nommal (3a4) 13 224% 19 345%
Ato(mesded) 21 B2% 20 B4%
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Cuadro IVb. Clasificacién de resultados de Laboratorio clinico para Perfil Hepatico con

relaciéon a TGO (ASP transferasa) TGP ( ALA transferasa).

Clasificacion de los sujetos segin INICIAL FINAL p ¢}
nivel en cada uno de los parametros con con
PERFIL HEPATICO (2a. Parte) No. % No. % x x*  Wilcoxon
TGO (ASP Transferasa) (u/L)
Bajo (Menos de 15) 1 1.7% 0 0.0% 0.932 0.628 0.157
Normal (15 a 46) 55  93.2% 51 94.4%
Alto {(mas de 46) 3 5.1% 3 5.6%
TGP (ALA Transferasa) (u/L)
Bajo (Menos de 4) 0 0.0% 0 0.0% 0.863 0.353 0.317
Normal (4 a 66) 56 94.9% 53 98.1%
Alto (Mas de 66) 3 5.1% 1 1.9%

Gamma Glutamil Transferasa (Ul/L)
Normal (0 a 78) 56  94.9% 50 92.6% 0.262 0.609 0.564
Alto (mas de 78) 3 5.1% 4 7.4%
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Cuadro V. Promedio + desviacién estandar del tiempo de protrombina y de tromboplastina

en 60 pacientes con hipertension arterial.

Parametros Evaluados del INICIAL
Tiempo de Protror_nbma y Femenino Masculino Total
Tromboplastina
Tiempo de Protrombina (seg) 1211 £ 131 35 1222 +080 24 1215+ 1.12 59
Tiempo de P“Zts'gg")‘b'”a -Testigo 4463+062 35 1189+050 24§ 1173059 59
Tiempo Parcial de 31.80 + 441 35 3307 £5.16 22 3235+ 470 57
Tromboplastina (seg)
Tiempo Parcial de 346 +079 23 346100 17 346 £088 40

Tromboplastina - Testigo gse92

1 rombopiastina . _eshgorssd) e e

Parametros Evaluados del FINAL
Tiempo de Protror'nbma y Femenino Masculino Total
Tromboplastina
Tiempo de Protrombina (seg) ~ 11.95 £ 0.96 32 11.93£0.97 23 1194 +096 55
Tiempo de p“(’;:;b'”a -Testigo 4460 4045 32 1160 +051 23§ 1165£047 55
Tiempo Parcial de 31.02 £ 413 31 32.58 + 450 23 3168 +432 54
Tromboplastina (seg)
Tiempo Pardial de 345+083 19 345+076 16 345+079 35

Tromboplastina - Testigo (seg)

§.p <0.05 entre 1a valoracion inicial y final correspondiente utilizando la prueba t de Student para muestras dependientes.

a2
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Cuadro VI Caracteristicas de los pacientes que recibieron el tratamiento antihipertensivo.

. . No. de
Caracteristicas de los pacientes Pacientes %

Cumplimiento de las cuatro visitas

Si 55 91.7%

No 5 8.3%

Total 60 100.0%
Pacientes participantes por visita

1a. Visita (dia 0) 60 100.0%

2a. Visita (dia 30) 59 98.3%

3a. Visita (dia 60) 56 93.3%

Visita final (dia 90) 55 91.7%
Pacientes con presencia de evento adverso no serio

En la 2a. Visita 3 51%

En la 3a. Visita 3 5.4%

En la 4a. y ultima Visita 2 3.6%
Pacientes con presencia de evento adverso serio

En la 2a. Visita 0 0.0%

En la 3a. Visita 0 0.0%

En la 4a. y ultima Visita 0 0.0%

68



Cuadro VII. Eventos adversos no serios presentados por pacientes que recibieron

tratamiento con Amlodipino/AAS en el tratamiento de hipertension arterial sistémica en la

22 3% y 4° visita (30, 60, y 90 dias).

Evento Adverso No Serio N?' de o
Pacientes %o
En la segunda visita (a los 30 dias)
Edema 1 1.7%
Edema en cara 1 1.7%
Edema en miembros pélvicos 1 1.7%
Irritabilidad 1 1.7%
Total de eventos adversos no serios
en la segunda visita (dia 30) 4

#

En la tercera visita (60 dias)

Edema 1 1.8%
‘ Edema en miembros pélvicos 1 1.8%
Exacerbacion de asma 1 1.8%

Total de eventos adversos no serios
en la tercera visita (dia 60)

;

En la cuarta visita (90 dias)

Edema
Edema en miembros pélvicos

1.8%
1.8%

Total de eventos adversos no serios
en la cuarta visita (dia 90)

&4



43

Figura 1. Promedio + Desviacién Estandar de 1a Presion Arterial (Sistolica y Diastolica
en mm de Hg) en 60 pacientes con Hipertension Arterial Sistémica que recibieron

Amlodipino-AAS durante 90 dias de seguimiento.
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Figura 2. Porcentaje de Casos segin tipo de Hipertension y de logro de eficacia clinica en
cada uno de los dias de observacién, en 60 pacientes con Hipertension Arterial Sistémica

que recibieron Amlodipino/AAS.
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Figura 3. Prevalencia de Factores de Riesgo Coronario en 60 pacientes con Hipertension

Arterial Sistémica tratados con Amlodipino/AAS durante 90 dias.
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Figura 4. Porcentaje de pacientes hipertensos que recibieron Amlodipino/AAS durante 3

meses, segun el nimero de factores de riesgo cardiovascular que presentan.
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Fig. 5. Evaluacion del Medicamento segin los médicos tratantes en lo que respecta a

Eficacia Clinica, Seguridad y Tolerancia con Amlodipino Smg/AAS 75mg.

1}

i

i

i Eficacia Clinica ........ccocuet
Mejoré 96140%

No especificado
Sequridad ........coeeeiirvrenieens |

o 90.91%

[ (O CYEY, T DR— | :

; Excelente [ . 50277 16.36% : :

f Muy Buena [ . "7 CoLn ] 74.55% ’
Buena | :: I 5.45% :

{ -

‘ No especificado | 13.64% ; ; : ; .

| 0% 20% 40% 60% 80% 100%

Porcentaje de Casos

&9



22

ANEXO No. 2

“A randomized Placebo-Controlled Comparison of Amlodipine and Atenolol in
Mild to Moderate Systemic Hypertension” William H. Frishman, Richard
Brobyn, Ronald D. Brown, Brian F. Johnson, Robert L. Reeves, and Duane G.
Wombolt.
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A Randomized Placebo-Controlled Comparison of
Amlodipine and Atenolol in Mild to Moderate Systemic

Hypertension

William H. Frishman, *Richard Brobyn, tRonald D. Brown, $Brian F. Johnson,

Albert Einstein College of Med

§Robert L. Reeves, and || Duane G. Wombolt

icine, Bronx, New York, *Bainbridge Medical Center, Bainbridge Island, Washington,

tUniversity of Oklahoma Health Science Center, Oklahoma Ciry, Oklahoma, # University of Massachusetts School
of Medicine, Worcester, Massachusetts, §Puget Sound Medical Investigators Litd., Olympia, Washingion, and

| Norfolk, Virginia, U.S.A.

Summary: Amlodipine, a new {long-acting dihydropyri-
dine calcium antagonist, was compared with placebo and
atenolol in 125 patients with mjld to moderate systemic
hypertension [supine diastolic blood pressure (DBP) 90-
114 mm Hg]}. Patients received placebo for 4 weeks, fol-
lowed by a random allocation 19 an 8-week double-blind,
once-daily treatment with amlogdipine (n = 41), atenolol
(n = 43), or placebo (n = 41). The changes in 24-h post-
dose blood pressure (BP) from [baseline to final visit for
amlodipine (mean daily dose 8.8/mg, range 5-10 mg) were
-12.8 £ 2.0/~ 10.1 = 1.2mm Hgin supine BPand - 11.5
* 2,3/-9.8 = 1.1 mm Hg in standing BP (p < 0.001);
for atenolol (mean daily dose 83,7 mg, range 50- 100 mg),
the changes from baseline were —11.3 + 2.3/-11.7 =
1.3 mm Hg in supine BP and —13.3 = 3./-123 = 1.5

mm Hg in standing BP (p <

0.001); for placebo, the

changes from baseline were —0.9 = 2.8/—-3.5 = 0.9 mm
Hg in supine BP and —~1.6 = 2.,6/~4.0 = 1.0 mm Hg in
standing BP. In the study, goal response was defined as
a supine DBP of <90 mm Hg or its decrease by =10 mm
Hg. The response rates were similar for atenolol (65%)
and amlodipine (61%). Both active therapies were signif-
icantly more effective than placebo. Heart rate was sig-
nificantly lowered by atenolol only. Both amlodipine and
atenolol were well tolerated and neither drug had any sig-
nificant effects on plasma lipids or lipoproteins. It is con-
cluded that once-daily amlodipine is as effective and well
tolerated as atenolol in reducing BP in patients with mild-
moderate hypertension. Key Words: Amlodipine—Aten-
olol—Hypertension—Calcium blockers—Dihydropyri-
dine—§@-blocker.

Calcium antagonists are a

distinct group of com-

pounds that interfere with the transmembrane flux

of extracellular calcium ions

on which vascular tis-

sue depends for contraction ({). The drugs have

been successfully used in t
chemic heart disease, hypel

he management of is-
rtrophic cardiomyopa-

thy, and certain arrhythmias (2,3). In recent years

interest has been focused on
tagonists in the management
pertension (4-8). In this

safety and efficacy of amlod
dihydropyridine calcium a
pared with those of atenolol
with mild to moderate syste:

the use of calcium an-
of systemic arterial hy-
ulticenter study, the
pine, a new once-daily

ntagonist, were com-
and placebo in patients
mic hypertension.

METHODS

Patients with mild 1o moderate hypertension were en-
rolled in the multicenter trial after written informed con-
sent was obtained.

Patient selection

All patients who were entered had systemic hyperten-
sion with a stable resting diastolic blood pressure (DBP)
of 95-114 mm Hg in both the standing and supine posi-
tions (Korotkoff phase V). It was a criterion for contin-
uation iri the study that the average of three DBP mea-
surements at 24 h (supine and standing) at weeks 2 and
4 of the placebo run-in period could not differ by more
than 10 mm Hg. The demographic characteristics of the
patients studied are shown in Table 1.

Address correspondence and rep

S$103

rint requests to Dr. W, H. Frishman at 1825 Eastchester Road, Bronx, NY {0461, U.S.A.
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TABLE 1. Demographic details of patients

Amlodipine Atenolol Placebe
n=41) (n = 43) (n = 41)

Mean age (yr) 54.9 56.2 60.2

15-44 yr 3 4 3
45-64 yr 32 3i 23
=65 vr 6 8 15
White 37 39 37
Black 4 3 2
Hispanic 0 1 2
Mild hypertensive (90 mm Hg i6 33 30
= supine DBP < 104 mm
Hg)
Moderate hypertensive {105 5 10 11
mm Hg = supine DBP =
114 mm Hg)

DBP, diastolic blood pressure

Patients with the following conditions were excluded
from the study: significant cardiovascular disease other
than essential hypertension, impaired renal function, sec-
ond- or third-degree heart block or sick sinus syndrome,
insulin-dependent diabetes, gregnancy, or known hyper-
sensitivity to B-adrenergic blockers or calcium antago-
nists.

Experimental design

This was a multicenter study using a common profocol

(Fig. 1). Tt consisted of a 4-week single-blind placebo run-
in period, foflowed by a double-blind parallel 8-week com-
parison of amiodipine, atenojol, or placebo. Doses were
adjusted every 2 weeks for 6 weeks with either amlodipine
2.5, 5.0, and 10.0 mg once daily, placebo, or atenolol 50
and 100 mg once daily until a goal response was obtained.
Goal response was defined as either a reduction in supine
DBP to <90 mm Hg or at least a2 10 mm Hg reduction
from baseline. When the goal response was achieved, pa-
tients were maintained on this regimen for the duration
of the study. Therapy was immediately discontinued or
reduced to a previously tolerated dose level if significant
adverse effects occurred.

Methods of observation

For all review visits, patients were examined in the
morning, 24 b after the previous dose. At the visits of
study weeks 0, 4, and 8 (d suble-blind phase), BPs and
pulse rate were measured first, after which patients re-
ceived their medication under clinic supervision. Supine

BLOOD PRESSURE, PULSE RATE; BODY WEIKGHT

L g v v 4 v
SINGLE BLIND n=125 DOVBLE BLIND

e ¢ o + t t —

-4 2 9 weeks |2 4 $ 8
: [s0 I 100 ATENOLOL |
PLACEBO RUN-IN fzs [s,a ]w ; AMLomvmﬂ
[ PLACERO |

MG)

FIG. 1. Study protocol.
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and standing BPs and pulse rates were recorded before
dosing, hourly for 12 consecutive hours postdose and
again at 24 h postdose. BP and pulse rate were measured
in triplicate after 5 min in the supine position and after 2
min in the standing position at each review visit.

Lipid and lipoprotein profiles were determined from
blood specimens obtained throughout the study. Safety
was monitored during the placebo and active treatment
phases with adverse reaction profiling, electrocardi-
ograms (ECGs), complete blood counts, blood chemistry,
and urinalysis.

Statistical methods

Data are presented as mean * SD. All analyses were
performed using a two-way analysis of variance.

RESULTS

Patients

A total of 168 patients were recruited for the
study: 125 received double-blind treatment (Table
1). Forty-three of the 168 patients who entered the
placebo run-in period did not advance to the double-
blind phase because they did not fulfill BP entry
criteria. Eleven patients did not complete the dou-
ble-blind phase of the study (three with amiodipine,
five with atenolol, and three with placebo).

Compliance v

Patient compliance (based on capsule and tablet
counts) was good throughout the study. Only one
patient was removed from the study because of poor
compliance (amlodipine).

Blood pressure and pulse rate

The efficacy analysis was based on measurements
made at the end of the placebo run-in period (base-
line) and at the end of the double-blind treatment
(final). Supine BP was reduced by amlodipine from
153.4 = 2.5/100.2 = 0.7 mm Hgto 140.7 = 2.4/90.1
+ 1.5 mm Hg (p < 0.001); atenolol decreased it
from 154.8 = 2.5/102.0 = 0.8 to 143.5 * 2.6/90.2
+ 1.5 mm Hg (p < 0.001); with placebo, there was
a slight change from 155.8 = 3.0/100.8 = 0.7 mm
Hg to 156.6 + 2.3/97.3 = 1.0 mm Heg. The supine
pulse rate was reduced 9.1 beats/min by atenolol (p
< 0.001), 1.2 beats/min by amlodipine, and was
practically unchanged by placebo. The standing BP
was reduced by amlodipine from 150.6 = 2.8/102.1
+ 0.9 mm Hg to 139.1 = 3.3/92.3 = 1.6 mm Hg (p
< 0.001); atenolol reduced it from 154.5 = 3.1/103.4
+ 0.8 mm Hg to 141.1 = 2.6/91.1 = 1.5 mm Hg
(p < 0.001); with placebo it was reduced from
152.3 + 2.8/102.0 * 0.8 mm Hg to 150.8 =
5 4/98.0 + 1.3 mm Hg. The standing pulse rate
was decreased by 13.0 beats/min by atenolol (p <
0.00]),andwasvirtuall.yunchangcd‘byamlod.ipinea.nd
placebo.

The mean BP value throughout the study are
shown in Fig. 2. The BP curves for amlodipine and
atenolol are superimposable and are clearly apart
from that of placebo.

22,
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AMLODIPINE OR ATENOLOL IN HYPERTENSION
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FIG, 2, Effects of placebo, atenolol, and amlodipine on mean supine and standing blood pressure. Mean changes in supine
blood pressure from placebo basgline values to week 8 ol therapy for amiodipine were — 12.8/~10.1 mm Hg {p < 0.001); for
atenolol, - 11.3/~11.7 mm Hg (p K 0.001); and for placebo, —0.9/—3.5 mm Hg. The corresponding changes for standing blood
pressire were —11.5/-9.8 mm Hg {p < 0.001); - 13.3/-12.3 mm Hg (p < 0.001); and - 1.6/—4.0 mm Hg, respectively.

Goal BP was attained in 61.1% of patients (23/36)
receiving amlodipine; 64.9%| of patients (24/37) re-
ceiving atenolol; and 11.19% of patients (4/36) re-
ceiving placebo.

Blood lipids

There was an increase of 22.2 mg/dl in serum tri-
glycerides in the atenolol groutp (p = NS). The lev-
els of total cholesterol and low-density lipoprotein
(LDL) cholesterol were not elevated by amlodipine,
atenolol, or placebo. High-density lipoprotein
(HDL)-cholesterol, LDL-chalesterol, and the ratio
HDL/LDL were virtually unchanged by the treat-
ments.

Safety

The side effects (considered by the investigators
to be possibly or definitely related to double-blind

TABLE 2. Most frequent side effects

Amlodipine Atenolol Placebo

No. of patients evaluable 41 43 41

Total with side effects B (1) 14 (0) 10 (0)
(withdrawn)

Edema

Headache

Fatigue

Insomnia

Flushing

Micturition frequency

—

Oy ==Y
DO W D
B = DO NNO

Only one patient taking amlodipine was withdrawn because of
side effects.

treatment) are shown in Table 2. Peripheral edema
was more prevalent in the amlodipine group; insom-
nia and fatigue were more prevalent with atenolol
than with amlodipine or placebo. Only one patient
was withdrawn because of side effects. The patient
had received amlodipine for 17 days when he de-
veloped generalized fatigue, gastric reflux, swelling
of the hands, and arthralgia. The dosage of amlo-
dipine was 5 mg/day.

Laboratory abnormalities were few and transient.
Atenolol was associated with more bradycardia than
amlodipine on the ECG. ECG intervals were not
prolonged by either atenolol or amlodipine. There
was no increase. in body weight in any of the treat-
ment groups, or clinically significant postural hy-
potension.

DISCUSSION

Calcium antagonists are safe and effective drugs
for treatment of systemic hypertension (4-9) and
hypertensive emergencies (10,11}. In this study,
once-daily amlodipine was as effective as atenolol
in reducing BP. Both drugs were well tolerated, with
no alterations in plasma lipids or lipoproteins ob-
served. Atenolol therapy was associated with a sig-
nificant reduction in heart rate, a recognized effect
of B-adrenoceptor blockade.

The time-effect curves for both atenolol and am-
lodipine revealed that both drugs maintained the av-
erage BP below the hypertensive range, whereas
with placebo, BP was in the hypertensive range. A

I Cardiovasc Pharmacol, Vol. 12 (Suppl. 7}, 1988
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similar time-course of the antihvpertensive effect of
amlodipine and atenolol wag observed in the stand-

ing position,

This study demonstrates [that once-daily admin-

istration of amlodipine {2.5410.0 mg daily) or aten-
olol (50-100 mg daily) to mild-to-moderate hyper-
tensive patients is both safe and effective. The
safety and efficacy of amlpdipine in comparison
with other calcium antagonists for antihypertensive
treatment needs to be determined.

Acknowledgment: This study| was supported in part by

a grant from Pfizer Inc., Groton, Connecticut, U.S.A.
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ANEXO No. 3

“Amlodipine and captopril in moderate-severe Essentials hipertension” D.
Maclean, E.T. Mitchell, R.G. Wilcox, P. Walker and H.M. Tyler. Department of
Pharmacology, Ninewells Hospital, Dundee, DD1 9 SY, Queen’s Medical Center,
Nottingham, and Pfizer Central Research, Sandwich, Kent, UK
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Amlodipine and captopril in moderate-severe essential

hypertension

D. Maclean,' E. T. Mitchell,! R. G. Wilcox,? P. Walker® and H. M. Tyler?

'Department of Pharmacology and Clinical Pharmacology, Ninewells Hospital, Dundee, DD1 9SY,
!Queenls Medical Centre, Nottingham, and * Pfizér Central Reésearch, Sandwich,. Kent, UK

Summary:

The therapeutic usefulness of adding once-daily amlodipine (10.mg) for four weeks

in/moderate-severe hypertensive patients uncontrolled on low dose ¢captopril- (25 mg twice daily)
alone was studied in 29 patients in a double-blind, placebo-controlled two-way crossover
comparison. Once daily amlodipine was shown to be an.eflective antiliypertensive drug when
combined with captopril. The amlodipine minus plicebo differences. in mean changes from
captopril baseline valoes were: —18/ — 12 mmHg and -~ 26/ — 12 miiHg for supine and standing

tolic/diastolic pressures (P <0.001 for all four pressure variables). The combination was well
tolerated, and no patient discontinued ‘therapy. Five patients experienced ankie oedema and four
pa{ﬁenfs reported flushing while receiving amlodipine/captopril.

|
lntrq\);d::ction

Various drugs, either alone or in combination,
may effectively control moderate fo severe hyper-
tension, but clinically unacceptable side-cffects are
common and often mitigate -against their suceess-
ful use} Thus, there remains-a need to find effective:
Jow-ddse -drug combinations with low side-effect
profiles. '

Captopril may be effective in low dose (25mg
twice daily)'? and may also be useful when used in
combination ‘with the dihydropyridines,* which
are likewise now being widely used in moderate to
severe hypertension.®

Amlodipine is a novel dihydropyridine calcium.
antagdnist which, in animals, selectively dilates
arteria| resistance vessels.” It has pronounced anti-
hypertensive ¢ffects in animals® and.in ‘man,’ but
no formal comparison -of its potency with nifedi-
pine has yet been published. Amlodipine has a
longet| élimination half-life  (amlodipine, 45
hours;|® nifedipine, ~ 6 hours') in steady state and

is effeqtive throughout the 24-hour dosing period:

when given once daily. Ithas:no negative inotropic
activity at therapeutic- plasma. concentrations.”
This study compared the therapeutic usefulness of

adding amlodipine for four weeks in hyperterisive.

patients uncontrolled on low dose captopril alone.

Correspondence: D. Maclean, MB, FRCP
Acceptéd: 29 February, 1988

Patients and methods

Males and females aged. 18-65 years attending the
hypertension outpatient clinic of Ninewells-Hospi-
tal, Dundee, were studiced if their mean DBP-both
sitting and standing (WHO grades I-IIT): was- 100~
119 mmHg (Bhase V) after four.weeks.on placebo.

Patients were either ziewly presenting,. uncon-
trolled on previous monotherapy, or taking anti-
hypertensive drugs with unacceptable side effects;
only six were cigarette- smokers, Patients were
excluded if they had clinically significant impair-
ment of renal or hepatic function (serum creatinine:
> 120 pmol/l or serum levels of liver enzymes more
than 10% above the upper limit of normal), myo-
cardial infarction or: stroke within the preceding.
six months, severc ‘angina pectoris, a history of
allergy to or intolerance of ACE-inhibitor drugs.or

calcium anfagonists, intermittent, unstable or

accelerated hypertension, a history of poor attend-
ance or compliance, of weré of child-bearing
potential. Concurrent therapy with drugs likely to
interfere with the test’ drugs, e.g. cimetidine or
indomethacin, also led to-exclusion. The standard

-¢ontra-indications .for bothr ACE-inhibitors and

dihydropyridine calciom  antagonists  were
observed.

Blood pressure (systolic and diastolic Phase V)
was measured, using the same arm on all occa-
sions,; thiee times if the supine position (after five
minutes) and three times with the patient standing
(after two minutes) using a Hawksley ‘Random
Zero sphygmomanometer with the'arm supported

© The:Macmillan Press Limited, 1988
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at heart level. BP was recorded by th

individual on each occasion. The radial pu,

i
|
!
|

t same
se was

measured over 30 scconds in each position im-

mediately after each BP measurement.

Mean

values of each measure were used for the agalyses.
Body weight was also measured at each visit.

Study design

After a two- to four-week single-blind placebo
run-in phase, those patients whose DBP was 100-
119 mmHg entered the open captopril phase, Of
the original 41 patients who completed the placebo
run-in period, 33 entered the open captopril phase

and eight were excluded because they did n
the BP criteria. One further patient (alr
captopni] therapy). entered the open

ot meet
dy on
ptopril

phase directly, A total of 34 patients received open
captopril, 25 mg twice daily, plus placebo capsules
matching amlodipine for four weeks. Twenty-nine
of these patients proved to be inadequately con-
trolled (i.e. their average DBP, both supiine and

standing was > 95 mmHg), and they then

ntered

the study proper which was a computer ran-
domised, double-blind, two-way crossover com-
parison of cither amlodipine 10 mg onc# daily or
matching placebo added to continuing back-
ground therapy with captopril 25'mg twice daily
for four weeks. Subsequently, all patients then
received for a further four weeks the alternative
amlodipine/placebo treatment plus background
captopril, irrespective of their BP at'the timg of the
change over (i.e. each patient acting as their own

control).

BP was measured approximately 12 hours after
the previous dose of captopril and approxjmately
24 hours after the previous dose ‘of amladipine.

The four week assessment periods were:ch
as to permit each combined tréatment to ex
maximum antihypertensive effect without t|

psen 50
hibit its
he need

to incorporate a washout period. at the cross-

0Vcr.9‘lj'“

The study was conducted according to tie prin-
ciples of the Declaration of Helsinki and the

Tokyo amehdments. All patients gave th
ten informed consent to participation in thi

ir writ-
study,

after approval of the protocol by the Committee

on Medical Ethics of the Tayside Health Board.
Captopril was dispensed as commercially avail-

able tablets 25 mg (‘Capoten®—E. R. Squibb and

Sons) and amlodipine as capsules of the

aledte

salt containing the equivalent of amlodiping 10 mg
as base. Placebo capsules. matched the active drug.
Reiurned tableéts ‘and capsules were couhted at

cach visit,

Routine biochemical (AST, y:GT, bilirubin,

alkaline phosphatase; total protein ‘and a

Mat

bumin;

random blood glucose; urea, creatinine; Na*, K*,
total Ca’*) and haematological. (haemoglobin, red
blood ¢ell count, total and differential white blood
cell count, platelet count and haematocrit) screen-
ing, together with an ECG and urinalysis, were
performed at baseline and at each:subsequent visit.

Volunteered and observed side effects were
recorded at cach visit throughout the study. No
leading questions were asked. Side effects were
classified as either mild, moderate or severe and
their likely relationship to the blinded therapy was
judged by the investigator. Details of intercurrent
illnesses were also recorded.

Statistical methods

Efficacy was assessed statistically by analysing the
change from baseline BPs and heart rates to the
values recorded at the end of each period of
double-blind therapy. Baseline values were taken
to be the means of the triplicate measurements
obtained at the end of captopril monotherapy,
immediately prior to the commencement of dou-
ble-blind therapy. These baseline means were sub-
tracted from the means of the triplicate measure-
ments recorded at the end of each period of
double-blind therapy and the resulting changes.
from baseline were¢ subjected to an analysis of
variance.

A standard analysis of variance model appropri-
ate for a two-period two-treatment crossover de-
sign was fitted, permitting tests of the treatment,
period, and treatment by period interaction
effects. Data on body weight were subjected to an
analysis of similar structure.

Tests of BP data featured one-sided hypothesis

testing, in which the -null hypethesis of no treat..

ment difference was tested against the alternative
hypothesis of a greater reduction in pressure.from.
baseline values during -captopril and amlodipine
combined. therapy comparéd with the reduction
during captopril and double-blind placebo com-.
bined therapy. Tests of heart rates and of body
weight featured two-sided hypothesis testing.

Results

Thirty-four patients. (mean. BP 171.%3/107
+1mmHg supine and 169:3/111+1mmHg
standing) entered {he.captopril fun-in phase of the
study. At the-end. of this phase, 29 patients (inean
BP 167+73/104% 1 mmHg supine and 1684/
110+ 1 mmHg standing), were randomised to the
double-blind cross-over part of the study, 15
patients received amlodipine first. The mean ageof

rial may be protected by cop

3
Table T Previous antihyperten
Previous therapy Amlodi;’}

then plac;

ne [E

None 64
Ace inhibitor 3

Dihydropyridine aé

calcium antagonist 4 4

Diuretic 4} 43;‘

8-blocker 6 i
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all had a supine and standi
despite four weeks' treatm
addition to placebo. Compl
the investigator to be ‘good
only nine out of the 29 pati
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Table I "Previous antihypertensive therapy.

Previoys therapy Amladipine Placebo then
then placebo umlodipine
n=15 n=J4

None 6 5

Ace inhibitor 3 1
Dihydropyridine

calcium antagonist 4 S
Diurctic 0 !
B-blocker 6 9

the 29! patients was 53.6.years (range 36-65 y) and
all had a supine and standing DBP >95mmHg
despitc four weeks’ treatment with captopril in
addition to placebo. Compliance was judged by
the investigator to be ‘good’ throughout the study;
only nine out of the 29 patients missed. one or two
days’ study therapy during the 16 weck trial per-

iod.

Prcj/ious antihypertensive therapy received by
the 29 patients who completed the double-blind
phase fis detailed in Table.T, Two of the 29 patierits
wege ¢xcluded from the primary efficacy analysis
because BP measurements were made at d time
outside the appropriate ‘window’, (9-15 hrs post-
dose df captopril), and this occurred at the end of
both double-blind phases.

Fori those patients included in the primary effi-
cacy analysis, mean changes in supinc SBP/DPB
from |captopril bascline values were —18.4/
—13.3mmHg on amlodipine with captopril and

~0.4/—1.1mmHg on placecbo with captopril;.

mean changes in standing SBP/DBP were —22.9/
-13.5 mmHg on amlodipine with captopril and
=25/~1.6mmHg on placebo with captopril.

Thus.| amlodipine minus placebo différences

(£SE) in mean changes from captopril baséline
values) were | —18.0(x4)/—12.2(£2)mmHg
(P<0/001) and —20.4(+4)/—11.9(+2)mmHg
(P <0,001), for supinc and standing BPs (Figure !,
Tables 11 and II1). Supine DBP <95 mmHg-was

achieved by 19 patients on amlodipiné/captopril.

but oply 3 patients on placebo/captopril; and
<90 mmHg in nine on amlédipine/captopril and
in only one on placebo/captopril. Eleven of the 27

patients showed a fall in SBP of 20 mmHg or'mare:

and 16 showed a fall in DBP of at least 10 mmHg
when amlodipine was added to the captopril.

No ¢linically important differencesin pulse rate,
body weight or in the serial ECGs occurred
between the two treatments.

An [interition to treat’ analysis (not reported
here) including all data from all 29 patients, did
not show important. differences from the ‘above
results,
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Figare 1 Supine and standing blood pressures
(mean £ SE) for treatment sequences | and IT: baseline
captopril plus singléblind placebo £} compared with
double-blind. amlodipitic. ‘plus captopril § andjor
double:blind placebo-pluscaptopri]l W4t rafidomisation,
at the endof the first treatment.period dnd at the-end of
the study.

Unwanted effects, withdrawals.and deaths

The most frequently reported unwanted effects
associated with this dose of captopril and the
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Table 11 Supine blood pressures and heart rates-changes from bascline to end of each period of double-blind

therapy
Variable Period Treatment n Baseline End of per- Mean difference (95% CI) Significance of com-
mean iod‘mean  in changes between treat-  parisons P
ment groups {amlodipine-
placebo )
Supine 1st Period amlodipine | 13 166.3 149.2
Systolic placebo 14 1672 167.2 .
mmig - 18,0 ¢~ 255, - 10.3) P<0.001
Ind Period amlodipine | 14 167.2 147.5 . ‘
placebo 13 1663 165.4
Supine’ Ist Period amlodipine. I 13 1040 93.2
Diastolic placebo 14 1059 102.4
mmHg » ~12.2(~159, ~8.5) P<0,001
nd Period amlodipine | 14 1059 90.3 '
placebo 13 1040 105.4
Supine {st Period amlodipine 13 83.1 85.0
Heart Rate placebo i4 §4.2 857
{hpm) 29(~0.1,6.D P=0.0477
2nd Périod amlodiping 14 84.2° 86.5
placeho 13 83.1 9.7

Table i1l Standing blood pressures anit jheart rate-changes from baseline to end of each period of double-blind

therapy
Variable Period Treatment n Baseline End of per- Mean difference (95% Cl) Significance of com-
mean iod mean  in changes between treat-  parisons P
ment groups {amlodipine—-
placebo }
Standing 15t Period amlodipine 13 1680 148.5
Systolic placebo 14 1657 164.9
mmHg ~204(-280, ~124)  P<0.001
2nd Period amlodipine 14 1657 139.6
placebo 13 1680 163.7
Standing Ist Period ‘amlodiping | 13 1094 979
Diastolic placebo i4 1109 108.0
mmHg . ~11.9(~-158, ~8.0) P<0.001
2nd Period amlodipine 14 1109 95.5
placebo 13 1094 109.2
Standing Ist Period amlodipine i3 86.7 88.3
Hcart Rate placebo 14 88.2 91.2 )
(bpm) ‘ 3.2(—08, 7.4 P=0.1121
2nd Pcriod amlodipine 14 88.2 90.9
placebo 13 86.7 814

combined therapy are shown in Table IV. Ankle
swelling (S patients) and flushing (4 paticnts) were
the two most frequent amlodipine-elated side
effects but the ankle swelling was nat associated
with weight gain. In all but one patient these
effects were mild-moderate and none of the
patients discontinued therapy becadse of them
during the double-blind crossover part of the
study. No patients:died during the stydy, but one
patient died from acute mydeardial infarction two

rial may be

days after completing the final four weeks on
captopril/placebo. There were no other deaths
during the six months following the study.

Laboratory variables
OQverall no clinically significant differences were
seen in body weight, serum urea or creatinine, or

glucose levels. One pdtient had a low serum potas-
sium level (3.2mmol/l) at the end of the double-

protected.by copyright law

itle 17, U.S. Code

Table IV All reported unwant %
possibly treatment-related ov:x:un:?t
blind therapy |

Unwan'ted C«'zpmprT'lfl
effect + %
Double-bling
amlodiping
fn=29j%
Ankle swelling 5 . Ei
Flushing/hot flushes 4 ’,‘;
Fatigue 3 ;:5
Dizziness 2 ?
Headache 1 f%
Palpitations g
Nausga 0 :
Nervousness t
Insomnia ! 33
Ttchy eyes 0 fﬂ
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Only two other adverse events ¥
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naud's phenomenon, both-weresd
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One patient died from acute my
days after completing the final 16
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23
:
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the -amlodipine plus 'captop’ri%é
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seen from time to time butthe
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‘Qualitative urinary profein o
‘stant throughout.
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Table| IV All reported unwanted effects defined as
possibly treatment-related occurring during double-
blind therapy

Unu‘dr:cd Capiopril Captopril
eflect + +
Double-blind Double-blind
amlodipine placebo
in=29] (n=29)
Ankle swelling 5 0
Flushing/hot flushes 4 0
Fatigpe 3 0
Dizziness 2 2
Headache. { 1
Palpitations L i
Nausea 0 1
Nervausness I 0
Insomnia I 0
Itchy eyes 0 1

Advetse effects not treatment related

Only two other adverse events were recorded during:

the|double-blind phase, namely back pain and Ray-
nayd’s phenomenon, both were considered unrelated
to {reatment.

Ong.patient died from acute myocardial infraction two
days after completing the final four weeks of the study
while on captopril/placebo.

blind placebo plus captopril period but this
returned to within the normal range by the end of
the amlodipine plus captopril phase. Transient
minar clevations in the liver enzyme levels were
seen from time to time but these bore no apparent
relationship to the study drugs and were probably
a reflection of the degree and vartability of the
patients’ ethanol intake. No clinically significant
chaniges in haematological indices were noted.
Qualitative urinary protein output remained con-
stant. throughout.

Discussion

This|is the first completed double-blind compara--

tive study of amlodipific added as-second drug to
low-Eosc captopril and compared with captopril
alont in moderate-severe. esseritial hypertension.
Comibined treatment with a dihydropyridine cal-
cium antagonist and an ACE-inhibitor has been
shown to be effective antihypertensive therapy.**

Captopril was chosen as bascline therapy
because of its widespread use in all grades of
hypertension, and especially the moderate-severe
forms, both in Europe and in the USA. The low
dose| of captopril used in this study was chosen
because of its claimed efficacy and lack of toxicity
in' Caucasians.’
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Although one potential disadvantage of capto-
pril is its relatively short-antihypertensive efficacy
so that dosing three times daily has been con-
sidered necessary in-order to achieve continuous

#nd adeéqiiate BP tontrol, twice daily dosage is

increasingly popular.in the United Kingdom and it
was ¢onsidered likely that the addition of the long-

-acting drug amlodipine was Tikely {o maintain

adequate BP control at the times of trough capto-
pril effects.

Amlodipine was prescribed at 10mg daily
because preliminary data had shown this dose to
have a consistently useful antihypertensive effect
in moderate hypertension.and that it was likely to
be well tolerated by most patients.

“The four week periods were chosen in order that

assessments. of efficacy would: be made after an

interval well in excess' of five times the known
elimination half-life of both amlodipine (45
hours)® and the very much shorter half-life of
captopril (<2 hirs)'*, so ‘that cach drug would
have expressed its full -antihypertensive potential.
Captopril therapy was unchanged: throughout all
active treatment periods but carry-over amlodi-
pine-related adverse efféets: were istill possible in
theearly days of the final treatment phase in those
who were randomised to amlodipine before pla-
cebo.

The addition of once daily amlodipine to the
twice daily low-dose captopril régimen reduced BP
much more effectively than did this dose of capto-
pril alone, bothin terms of the change in BP over
the four ‘week period and the number of patients
achieving target supine DBP (<90 mmHg). The
reduction in BP induced by captopril-amlodipine
was not associated with-significant change in mean
heait rate. Tt should be noted that this study did
not assess the effects of the addition of amlodipine
in captopril ‘non-responders’, as some patients
may well Kave:responded to higher-doses of capto-
pril alone, Similarly, our study design did not
include an amilodiping only ‘phase; so it remains
speculative as to howmuchof the antihypertensive
bencfit on the combination. mighit ‘have been
achieved by -amlodipine dlone.

We did not measure BP at peak captopril ac-
tivity. No patients complained of dizziness es-
pecially 1-2 hours after takifig captopril, so that
unsuspected more pronounced hypotensive effects
at that time are unlikely.

The two freatment regimens were associated
with a low overall incidence of unwanted effects
but amlodipine caused a few mainly vasodilator-
related effects charactéristic of the use.of dihydro-
pyridines. Ankle swelling and flushing occurred
only in those patients treated with the combi-
nation but the incidence of dizziness-and headache

[
i
i
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comntant increase in weight was observed -in
pauerfts ‘reporting ankle swelling, supporting the
theor§ that such d]hydropyndmc-relat ocdema
mdy fesult from pre-capillary vasodilation rather
than fluid retention.'” Unpublished data indicate
that these amlodipine-induced effects |are dose-
related, It is possible that-a lower dose of amlodi-
pine tould have béen used equally successfully
togetler with the Jow dose of captopril but with an
even'smaller side-¢ffect-burden.

We: conclude that in these patients once daily
amlodipine (10 mg), at least in the short|term, was
an effective ‘second:line” antihyperterisive drug
when' combined with captopril 25 mg twice daily
and generally the combination was well|tolerated.
Longer-term studies of the efficacy and accepta-

‘was identical between the two reglmeni No cori-
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ANEXO No. 4

“A dose-response study of amlodipine in mild to moderate hipertension” M.
Heikki Frick, D. McGibney & H.M. Tyler Fromthe First Department of
Medicine, University Central Hospital, Helsinki, Finland and the Pfizer Central
Research, Kent, UK.
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Journal of Tnternal Medicine [1989: 225: 101-105

A dose-response study of amlodipine in mild to moderate
hypertension

M. HEIKKI PRICK, D. McGIBNEYT & H. M. TYLER}
From the First Department of Medicine, University Central Hospital, Helsinki. Finland and-the
* Pfizer Central Research, Kent. UK

Abstract. Frick MH. McGibney D, Tyler HM and other members of the study group (First
Department of Medicine, University Central Hospital, and Pfizer Central Research. Kent,
UK). A dose-resporise study of amiodipine in mild to moderate hypertension. Journal of
Internal Medicine 1989:.225: 101-105.

The antihypertensive efficacy and suitability for once dally dosing of anilodipire, a new
calcium antagonist, was studied in a series of 205 patients with mtld to. moderate
hypertension, The study was conducted double-blind in 13 centres. The starting doses of
amlodipine were 1.25. 2.5 andd 5 mg, respectively, which were doubled after 4 weeks if
normotension ot a preset target. blood pressure was not reached. Target blood pressure
was reached in 25 % of patients with placebo, 41% with 2.5 mg of amlodipine, 56 % with
5 mg of amlodipine and 73 % with. 10 mg of amlodipine once daily. The drug was well
tolerated at all dose levels and no changes occurred in Heart. rate; body weight or
electrocardiogram during treatment. Amlodipine is a useful new calcium aritagonist for
the treatment of hypertension -producing smooth, dose-dependent blood pressure
reductions with convenient once daily: dosing.

Keywords: amlodipine, calchum antagonists, hypertension.

Growing awareness of
metabolic effects, espec

the significance of adverse
ally on lipoprotein profiles,

caused by antthypertensive therapy with diuretics

[1-3] and p-blocking
interest in other forms o
agents and calcium
adversely change blood
The present study ad

agents [4-6] has evoked
f therapy, notably a-blocking
antagonists which do not
lipids [5-91.

dresses itsell to evaluate the

antihypertensive efficagy and suitability for once
daily dosing of amlodipin€, a new ¢alcium channel

blocker structurally re

ated to nifedipine [10.11].

Preliminary clinical stu‘éii‘es indicate that amlodipine

has antihypertensive
[12,13].

and antiarginal activity

Study population and methods

Patients

Thirteen centres throuEhout Finland studied 205

hypertensive patients a

ed 18~75 years. Any anti-

hypertensive medicatigns. were withdrawn for 2

Viats

weeks before entry into a 4-wéek single-blind run-in
placebo after which supine and standing diastolic
blood pressure had to be 95-114 mmHgor 100-114
mmHyg if aged 60 years or older. Failure to meet these
criteria led to exclusion. Other exclusion criteria
were: child-bearing potential, concomitant use of
any hypertensive or investigational medication, oral
anticoagulants, infermittent. severe or malignant
hypertension, any major, rénal, heépatic, cardiac,
gastrointestinal, endocrine: or metabolic- diseases.
The use of any concomitant medication was main-
tained withotit change throughout the trial. The
patients who satisfied the above-mentioned criteria
were randomly assigned in four groups (Table 1).

Study design

The randoinly assigned groups represent placebo and
three starting dose levels of amlodipine: 1.25. 2.5
and 5 mg daily. These initial dosages were doubled to
2.5, 5-and 10 mg daily if after a 4-week double-blind
period a target blood pressure was-not reached. This
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102 M. HEIKKI FRICK et al.
target was defined as supine and standing diastolic .
blood pressure < 90 mmHg and ‘a reduction from Results
baseline > 10'mmHg. The study was then run for There was no significant difference between the
additional 4 wecks. Amlodipine and the placebo were groups’ demographic data (Table 1). Concomitant
administered as identically appearing capsules once diseases and concomitant medications (most com-
daily on awakening each morning, except on the day monly: antibacterial, analgesic and anti-in-
before the clinical assessment when the dose was flammatory drugs) were those normally expected in
taken 24 hours before the clinical visit. an age-matched population. The four groups were
Clinical assessments were made every 2 weeks. homogenous for supine and standing blood pressure,
during the placebo run-in and dpuble-blind periods. and heart rate at entry.
Blood pressure and heart rate were recorded 24 h All the patients who entered were evaluated for
after the previous dose, and the average of three tolerability. The number of patients completing the
recordings were taken after a 5-min supine rest and study. those finally evaluated for efficacy and reasons
after 2 min of standing. A standard mercury sphygmo- for the withdrawals are shown in Table 2. After 4
mameter was used to measure blood pressure, and weeks the dose was Increased in most patients since
diastolic phase V was recorded, Routine haemato- the target blood pressure was not reached: 94%,
logical tests and urine analysis|were performed at 899 and 78% of patients in 1.25, 2.5, and 5 mg
each visit, and body weight was recorded. A standard groups had their dosage doubled.
12-lead electrocardiogram (ECG) was performed at Table 3 shows the changes in supine and standing
entry to the placebo run-in dpd at the end of the blood pressure and heart rate during tredtment.
study. Side-effects were recorded when observed by There.was no clinically significant change in.supine
the physician or spontaneously [volunteered by the or standing heart rate during tredtment in any
patient, The side-eflects were classified as definitely, group. Supine and standing blood pressures de-
. probably or not drug-related and graded as mild, creased progressively and in a dose-dependent
moderate or severe in intensity. manner with amlodipine (Fig. 1). After 4 weeks of
For each variable analysed, a ftwo-way analysis of therapy supine blood pressures were significantly
variance model was fitted, permitting tests of treat- reduced in the 2.5 and S'mg-.groups as compared to
ment, centre and treatment by| centre interaction. placebo. After 8 weeks of therapy both supine and
Each variable was analysed as change from baseline standing blood pressures (with the exception of
using the means of triplicate jpbservations. Tests standing' diastolic in low dose group) were reduced
between each dose group and placebo were imple- significantly (P-< 0.05-0.001) in all groups com-
mented from the analysis of varlance as contrasts pared with placebo. For the groups receiving placebo
between means, leading to a t—lst. and amlodipine up to 2.5, 5 and 10 mg, respectively,
Table 1. Patient characteristics at entry’ 81
Amlodipine (mg) %;
Characteristic 1.25-2.5 2.5-5 5-10 Placebo ; %
No. of patients entering® $8 (36:19) 50 {29:21) 49 (27:22) 51 (30’:’2'1:)
Mean age (years)t 48.0 (30-72) 50,3 {29-72) 50.5  (23-72) 52.2  (30-74)
Mean weight (kg)t 828 (49-120) 837 (60-129)  77.6 (42-109)  80.3 (58-115) A ¥
Mean duration of hypertension 7.3 (8-25) 6.7 (0-32) 7.1 (1-25) 7.4 (0-20) PR 1
s . H
‘ sg’ycrﬁv of hypertension 39:16 34:16 32:17 44:7 B §
(mild: moderate}) T
No. of smokers 6 4 13 5 A
No. of patients with 13 12 14 18 j
concomitant disease ;
No. of patients receiving 16 18 14 13 B :
concomitant medication S Statist,!;!
* The ratlo of males:females Isglven In parentheses.
t The range Is given in parentheses. v v
+ Supine diastofic blood. pressure:- 90~ <| 105 mmHg (mild) and 105-< 115 mmHg (moderate),
erial may be protected by copyright law (Title 17, U.S. Code
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AMLODIPINE IN HYPERTENSION 103

Table 2. Number of patients completing the study, reasons for withdrawals and final dosages received

Amiodipine (mg)

Characteristic 1.25-2.5 2.5-5 5-10 Placebo

No. of patients completing 8 weeks therapy 49 47 47 47

No: of patients withdrawing due to: 6 3 2 4
Side-cfipcts 0 1 2 2
Laboratory data 1 0 0 0
Protocg! violation 2 1 0 1
Laboratory data (not-drug-related) 3 1 0 1

No. of patients evaluated for efficacy* 47 44 45 42

No. of patients increasing dosage 44(94%) 39(89%) 35(79%) 38(80%)

Mean daily dosage at week & (mg d™1) 2.4 4.7 8.9 —

* Efficacy data missing on the report cards of some patients.

Table 3. Supine and standing blood pressure and heart rate changes during treatment with-amlodipine and placebo (mean)

N Time (weeks)

Treatment and parameter 0 4 n 0 8 n

Suping systolic (mmHg)

. Plagebo 159.6 155.5 46 1585 134.5 42
Amlodipine. 1.25-2.5 mg 159.1 155.0 48 159.0 149.2* 47
Amlodipine 2.5-5 mg 159.8 149:7* 46 1607 147.8* 44
Amlodipine 5~10 mg 165.4 148.3** 48 166.4 142.7**" 45
Supine diastolic {mmHg)
Pladebo 1011 975 46 1009 962 42
Amlodipine 1.25-2.5 mg 101.7 973 48 101.8 93.5* 47
Amlodipine 2.5-5 mg 101.7  95.3* 46 1020 91.8** 44
Amilodipine 5-10 mg 103.0 93.9 4R 103.1  89.9** 45
Suping heart raté (beats/min)
Placgbo 719 724 45 712 715 42
Amlodipine 1.25-2.5 mg 69.7 69.7 47 69.9 69.0 46
Amipdipine 2.5-5 mg 735 711 46 73.4 703 44
Amlodipine 5-10 mg 70.3 703 48 70.8 709 435
Standing systolic (mmHg)
Placebo 157.0 150.9 45 156.2 7149.9 42
Amlodipine 1.25-2.5 mg 156.5 150.9 48 156.}' 144.1"* 47
Amlndipine 2.5-5 mg 154.8 146.1 46 1566 142.5** 44
Amilpdipine 5-10 mg 161.1 142.4*™ 48 162.0 137.7** 45
Standipg diastolic (mmHg)
‘Placebo 1060 101.5 45 106.0 100.6 42
Amlpdipine 1.25-2.5mg 105.6 101.6 48 105.4 9738 47
. Amlodipine 2.5-5 mg 106.3 100.4 ‘46 106.3 .96.3** 44
‘ L Amibdipine $-10 mg 106.4 983" 48  106.3 93.5% 45
¢ Standing heart rate (beats/min) _
i Placebo 77.3 779 44 77.4 777 42
i Amlpdipirre 1.25-2.5 mg 780 764 47 780 758 46
K Amlpdipine 2.5-5 mg 783 776 45 77.7  76.1 44
Amlodipine 5-10 mg 759 765 48 76.4 779 45

Statistically significant compared with mean change on placebo: *P < 0,05, *"P < ().()}'. **P < 0.001,

Material may be protected by copyright law (Title 17, U.S. Code)
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in hypertensive patients treated
Supine Eemmmm— Standing with amlodipine qu to 2.5 mg (W).
's diastolic 5 - diostolic 5.0 mg (A) and 10.0 mg (V)
once daily, and the placebo (O).
target blood pressure was.achieved at 8 weeks in 25, ments. Amlodipine produced a dose-related reduction
41, 56 and 739 of patients.| A marked or moderate i supine and standirig blood pressures. The data
clinical improvement took place in 35, 42, 59 and suggest that the optimum -effect: on. blood pressure

opinion at the end of the tre

tment. Side-effects-were

82 Y% of patients as asseSsedjTy the physicians global

generally mild to moderate

patients (three amlodipine and two placebo) with-
drew from the study becaue of -treatment-related
side-effects. There was a trend towards more cardio-
vascular side-effects with amlodipine (nine cases
with oedema). but body weight was not significantly

different in any amlodipine
placebo. There was no clini
in laboratory test values and
the recorded ECGs (PR, QRS

Discussion

An jdeal blood pressure redu
smooth pressure-lowering

group as compared to
cally significant change
no significant change in
and QT intervals).

cinig drug should have a
effect without marked

postural pressure drops, dose-related. blood pressure
response. convenient dosage regime and no sig-
nificant biochemical or-other;side-effects. None of the
compounds currently available fulfil these require-

Viaterial may be pi

nd often transient. Five

may not have been reached at 4 weeks when the
dose- was doubled for most patients, However,
amlodipine. 2.5 mg once daily, appears to be the
minimum éffective dose. In the majority of the
patients a dose range of 5-10 mg once. daily was

effective. This is consistent with carlier observations

(121

All measurements were made 24-h postdose
and the data suggest that amlodipine can con-
veniently be used once daily which is consistent with
the long half-life of the compound. Once daily dosing
presumably increases compliance, although very
little formal resedrch has been conducted on dose-

regime-compliance .interactions.

Amlodipine was well tolerated in this short-term
study as determined by clinical signs and laboratory
test values. Some.incidence of peripheral oedema is
not unexpected with compounds related to nifedi-
pine, but the virtual -absence of flushing and an
incidence of headache no greater than for placebo
suggest amlodipine is particularly well tolerated. No

v

v (Title 17, U.S. Code
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detailed metabolic laboratory analyses were done in
the present study. The possible effect on lipid profiles
will be studied separately, but it is highly unlikely
that amlodipine would adversely change the lipids as
this class of compounds have been neutral in this
respect [8]

Members of the study group

M. Erild-Jalonen, H.-I; Holmstréin, E. Lindstrém,
M. E. Nieminen and T.Pellinen at The Deaconess
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Health Station. Turku M. Huttunen at the City
Hospital, Kuopio: E. Lampainen at the University
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P. Reinikainen at the University Central Hospital,
Tampere; P. Salmela and H. Juustila at the University
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ANEXO No. 5

“Double-blind evaluation of the dose-response relationship of amlodipine in
Essentials hipertension” Jawahar I.. Mehta, MD, PhD, Larry M. Lopez, PharmD,
Nicholas D. Vlachakis, MD, Alan H. Gradman, MD, David T. Nash, MD, Mark
T. O’Connell, MD, W. Thomas Garland, MD, and Bryant I. Pickering, MD
Gainesuille, Flu., Los Angeles, Calif., West Haven, Conn., Syracuse, NY., Miami,
Flu., New Otleans, La., and Phoenix, Ark. From the University of Florida,
Gainesville; University of Southern California, Los Angeles; Cardiology Section,
Veterans Administration Medical Center, West Haven; D.T.N. Clinical and
Research Laboratory, Syracuse; Department of Medicine, Jackson Memotial
Hospital, and University of Miami Medical Center. Supported by funds from
Pfizer Research, Groton, Corm. Received for publication Aug. 10, 1992; accepted
Dec. 1, 1992. Reprint tequests: Jawahar L. Mehta, MD, University of Florida,
Division of Cardiology, Box 100277 JHMHC, Gainesville, FL. 32610. 1993 by
Mosby-Year Book.
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Double-blind evaluation of the dose-response
relationship of amlodipine in essential

hypertension

To determine the dose-respanse efficacy of once-daily administration of placebo or a new
long-acting calcium channel blocker amiodipine in patients with mild to moderate hypertension, a
randomized, multicenter, placebo-controlled, double-blind trial was conducted. The study
included 210 patients with diastolic hypertension (blood pressure 95 to 114 mm Hg) without major
hematologic, renal, hepatic, cardiac, or endocrine abnormalities. After a 4-week single-blind
placebo run-in period, patierits were given ptacebo or amlodipine (1.25, 2.5, 5, or 10 mg) daily for
4 weeks. To assess the antihypertensive effect of amiodipine over a 24-hour period, biood
pressure and pulse rate at weeks 0 and 4 were recorded for 12 hours after the dose and then
again at 24 hours. At the end of the study patients treated with all doses of amlodipine greater
than 1,25 mg daily had significantly reduced diastolic biood pressure in both supine and standing
positions, Amiodipine, 1.25 mg daily, was also associated with a decrease in standing diastolic
blood pressure. Response to treatment was greater in all amlodipine-treated patients than in
those receiving placebo. Pulbe rate in both the supine and standing positions was not
significantly affected by amlpdipine. At doses of 2.5, 5.0, or 10.0 mg daily, amlodipine maintained
blood pressure below values obtained with placebo throughout the 24-hour period. Treatment
with amlodipine was well tolerated and the incidence of side effects was low. Once-daily dosing
with amlodipine is effective in the 24-hour control of blood pressure in patients with mild to
moderate hypertension. Because of its efficacy as monotherapy given once a day and its low
side effect profile, amlodipine may be well suited in the treatment of hypertension. (Am HearT J

1993;125:1704.)

Jawahar L. Mehta, MD, PhD, Larry M. Lopez, PharmD, Nicholas D. Vlachakis, MD,
Alan H. Gradman, MD, DDavid T. Nash, MD, Mark T. O’Connell, MD,

W. Thomas Garland, MD, and Bryant 1. Pickering, MD Gainesville, Fla.,

Los Angeles, Calif., Wesll Haven, Conn., Syracuse, NY., Miami, Fla.,

New Orleans, La., and Phoenix, Ariz.

Calcium antagonists are frequently used in the treat-
ment of hypertension,! mainly because of their abil-
ity to relax vascular smodth muscle and to decrease
peripheral vascular resistance. However, the high
clearance rate of these agents from the body? has ne-
cessitated repeated daily dosing to maintain blood
pressure at a reduced level, although controlled
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release preparations of many of the calcium blockers
are currently available. Many of the presently avail-
able calcium antagonists have unacceptable side ef-
fects; for example, verapamil and diltiazem exert
negative inotropic and chronotropic effects, espe-
cially in patients with underlying cardiac dysfunc-
tion, and nifedipine capsules often cause reflex ta-
chycardia and edema.® Amlodipine is a novel dihy-
dropyridine calcium antagonist that has an extended
elimination half-life (45 hours)* and therefore has the
potential for blood pressure control on a once-daily
dosing regimen. In previous studies, ™ this agent has
been shown to lower blood pressure in patients with
mild to moderate hypertension. Its efficacy is similar
to that of atenolol,!® and it exerts cumulative antihy-
pertensive effects when combined with captoprilll or
hydrochlorthiazide.!? We now report the dose-re-
sponse relationship of once-daily dosing of amlo-
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Table I, Pretreatment patient data

Mehta et al. 1705

Amlodipine (mg per day)

Placebo 1.25 2.5 5.0 10.0

Number of patients

Male 23 19 22 24 24

Female 17 22 20 20 19
Mean age (yr) 51 52.5 52.9 54.2 53.3
Mean weight (kg)

Male 83.4 83.6 91.1 88.2 88.1

Female 74.3 75.8 78.3 71.3 73.3
Race

White 28 29 23 28 . 22

Black 7 8 14 10 14

Hispanic 5 4 5 6 §

Other 0 0 0 0 2
Severity of hypertension*

Mild 34 32 38 41 a8

Moderate 6 9 4 3 5

*Severity of hypertension defined it} terms of baseline supine diastolic blood pressure: mild-90 to 104 mm Hg; moderate-105 to 114 mm Hg.

dipine in a large number of patients with mild to
moderate hypertension. We assessed the effects of
this agent on blood presstre over a 24-hour postdos-
ing period in a multicenter trial.

METHODS

Subjects. Two hundred ten patients, 112 men and 98
women, 18 to 75 years of age!, with diastolic blood pressure
(phase V) between 95 and 114 mm Hg (supine and stand-
ing) were included (Table I) Patients in any of the follow-
ing categories were excluded] pregnant women and those of
child-bearing potential; conicomitant therapy with other
antihypertensive agent, use of an investigational or antico-
agulant drug; major hematdlogic, renal, hepatic, or endo-
crine disease; unstable or mqlignant hypertension; and any
clinically significant cardiacjabnormality. Written consent
was obtained from all patienks‘ The study was approved by
the appropriate institutional review boards.

Study design. This study was a multicenter, double-
blind, randomized, parallel, |placebo-controlled evaluation
of four doses of amlodipine in patients with mild to mod-
erate hypertension. Following a 4-week single-blind pla-
cebo run-in period, patients were randomly assigned to one
of five treatment groups; placebo (n = 40) or amlodipine
1.25(n = 41),2.5 (n = 42), 5.0 (n = 44), and 10.0 mg of drug
daily (n = 43). Treatment tvas administered once daily
upon awakening, except on the days of review visits when
doses were given after examination. Blood pressure and
pulse rate were recorded at the start of the trial (week ~4)
and then every 2 weeks thraughout the study. Side effects
(observed and volunteered) were monitored at weeks —2, 0,
2, and 4, and a global assessment of the patient’s condition
was made on the final visit.|Standard biochemical, hema-
tologic, and urinalysis laboratory tests were performed at
weeks —4, 0, 2, and 4. A 12-lead electrocardiogram (ECG)
was obtained at the beginning and end of the trial, and body

weight was recorded at each visit. In addition, to assess the
antihypertensive effect of amlodipine over a 24-hour pe-
riod, blood pressure and pulse rate at weeks 0 and 4 were
recorded hourly for 12 hours postdose, and then again at 24
hours.

Measurements. Blood pressure and pulse rate record-
ings were made in triplicate after the patients had been 5
minutes in the supine position and then after 2 minutes in
the standing position, and a mean value was obtained. Di-
astolic pressure was measured in the dominant arm to the
nearest 2 mm Hg using a standard mercury sphygmoma-
nometer. Hypertension was subdivided into two degrees of
severity, defined in terms of baseline supine diastolic blood
pressure: mild = 90 to 104 mm Hg and moderate = 105 to
114 mm Hg.

Data analysis. The efficacy analysis was based on mea-
surements made at the end of the placebo run-in (baseline)
and at the end of double-blind treatment (final). The
effects of amlodipine on blood pressure and pulse rate were
compared with the corresponding placebo effects. Re-
sponse to treatment was defined as a supine diastolic pres-
sure of less than 90 mm Hg, or its reduction by 10 mm Hg
or more from baseline at the final visit.

Statistical analysis. Statistical analysis of between-
treatment group differences in changes from baseline to the
final visit for the 24-hour postdose blood pressures, heart
rates, body weight, and ECG parameters was performed by
a two-way analysis of variance (ANQOVA). Whenever the
treatment by center interaction was not statistically sig-
nificant (p < 0.1), an additive model was used to test the
main effect. Type III sum of squares was used in the der-
ivation of the F statistics. Fisher’s least significant differ-
ence (LSD) muiltiple comparison procedure was used to
compare each dose of amlodipine with placebo. One-tailed
tests were used in the analysis of blood pressure recordings,
and two-tailed tests were used for pulse rate, body weight,
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Table Ii. Baseline/Final blood pressures
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Treatment Baseline mean Final mean D
Blood pressure group n {mm Hg) (mm Hg) (comparison with placebo)
Supine systolic 10.00 mg 40 155.1 141.0 0.0008
5.00 mg 44 149.2 141.4 NS
2.50 mg 40 151.8 140).4 0.0128
1.25 mg 40 149.2 141.3 NS
Placebo 39 153.3 148.6 —
Supine diastolic 10.00 mg 40 99.8 89.1 0.0025
5.00 mg 44 99.1 90.2 0.0332
2.50 mg 40 99.3 89.0 0.0043
1.25 mg 40 99.9 92.0 NS
Placebo 39 100.0 93.8 —
Standing systolic 0.00 mg 40 152.8 139.4 0.0003
5.00 mg 44 151.0 142.7 0.0374
2.50 mg 40 150.7 1434 NS
:1.25 mg 40 147.3 139.4 NS
Placebo 39 153.4 150.0 -
Standing diastolic 0.00 mg 40 101.9 911 0.0001
5.00 mg 44 101.6 94.2 0.0159
2.50 mg 40 102.2 93.7 0.0029
1.25 mg 40 101.6 941 0.0144
[Placebo 39 102.0 97.8 —

NS, Not significant.

and ECG parameters. The
pressure with an increasing d
parametric testing procedur

RESULTS

Seven of 210 patients
double-blind therapy, but
dipine-related side effects

|
:

effect of a decreasing blood

ose was assessed using a non-
L 13

were discontinued from
only two because of amlo-
; one was discontinued be-

cause of edema and one other because of headache.
The remaining five patients were withdrawn because
of no show (n = 1), refusal to continue participation
(n = 2), inadequate response (n = 1), or intercurrent
illness (n = 1). Thus 203 patients were available for
final analysis. At the stait of double-blind therapy,
supine and standing mean blood pressures were
comparable for all treatment groups. The average
baseline/final blood presspires can be seen in Table II
and the changes in baseline/final values are illus-
trated in Fig. 1. Treatment with placebo lowered su-
pine diastolic pressure by 6.1 mm Hg by the end of
week 4. After the same time, amlodipine therapy (in
doses of 2.5, 5.0, and 10.0 mg daily) was associated
with significant reductions in diastolic pressure of
10.3, 8.9, and 10.7 mm Hg, respectively (p < 0.05).
The lowest dose of amlodipine (1.25 mg daily) caused
an 8 mm Hg decrease in diastolic blood pressure, but
the decrease was not significant. Standing diastolic

pressure was also lowered, but with significant results
being obtained with all doses of amlodipine
{p <0.05). Supine systolic pressure was significantly
lowered with 2.5 and 10.0 mg daily doses of amlo-
dipine (p < 0.05), and reductions in standing systolic
pressure were achieved with amlodipine, 5.0 and 10,0
mg daily (p < 0.05).

Changes in mean supine and standing pulse rates
for placebo and amlodipine, 1.25, 2.5, 5.0, and 10.0 mg
daily, were: supine—0.4, —1.6, 0.6, —1.4, and 1.9
beats/min, respectively; and standing—0.7, —1.5,
—0.3, —1.8, and 1.9 beats/min, respectively. Neither
standing nor supine pulse rates were significantly af-
fected by treatment. The response (responder) rates
(decrease in supine diastolic pressure by = 10 mm
Hgor to 90 mm Hg at the final visit) were: amlodipine
47.5% (1.25 mg), 52.5% (2.5 mg), 47.7% (5 mg), and
62.5% (10 mg); placebo 33.3%.

The time course of the reduction in supine and
standing diastolic and systolic blood pressures with
placebo and amlodipine, 2.5, 5.0, and 10.0 mg daily,
during the 24-hour dosing interval at the final visit
can be seen in Figs. 2 and 3. At the start of the
recording session, blood pressures of patients receiv-
ing amlodipine were lower than those of placebo-
treated subjects. Treatment with placebo resulted in
a maximum reduction in mean supine diastolic and
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Fig. 1. Baseline/fingl changes in blood pressure in patients receiving placebo or amlodipine as indicated,
Values are mean + 7EM. *p < 0.05 compared with placebo.

i

|

systolic pressures to 89.8and 143.2 mm Hg, respec-
tively (Fig. 2). At 0 hours, supine diastolic pressure in
the amlodipine-treated pfatients was below 90 mm
Hg, and was maintained below this level for the en-
tire 24-hour period. Amlodipine, 1.25 mg daily (not
shown), also maintained pressure around 90 mm Hg
except at the 10-hour realding, when it rose to levels
above those seen with plagebo. Maximum reductions
of supine systolic pressure to 137.1, 137.5, and 138.0
mm Hg occurred 2 to 6 hours after treatment with
amlodipine, 2.5, 5.0, and 10.0 mg daily, respectively.
A similar pattern of resujts was obtained for stand-
ing blood pressures (Fig. 3). Amlodipine therapy, 2.5,
5.0, and 10.0 mg daily, resulted in a peak standing
diastolic effect of 90.3, 89,8, and 87.9 mm Hg, respec-
tively, 2 to 8 hours post dose, and a peak systolic ef-
fect of 139.3, 137.3, and 138.8 mm Hg, respectively,
2 to 6 hours post dose. The corresponding effects for
placebo were 94.2 mm ng (diastolic) and 145.5 mm
Hg (systolic). Effects of a.inlodipine, 1.25 mg daily, on
supine and standing syslolic and standing diastolic

l

|

|

|

pressures were similar to but less marked than those
observed at higher doses. At the end of the 24-hour
observation period, both systolic and diastolic blood
pressures in amlodipine-treated patients were re-
duced (p < 0.05) compared with the placebo effect.
There was no significant change in the standing or
supine pulse rates during the dosing interval.

After 4 weeks of double-blind therapy, there was a
dose-dependent increase in the number of patients
attaining normotension (supine diastolic biood pres-
sure > 90 mm Hg), reaching 58 % for amlodipine, 10.0
mg daily. Only 28% of placebo-treated patients

"attained normotension. Amlodipine was associated

with a similar, but more marked, dose-dependent ef-
fect on investigator global evaluation at the end of the
study. An overall therapeutic improvement was de-
tected in 84% of patients given amlodipine, 10.0 mg
daily, but in only 53% of those receiving placebo.
There was a low occurrence of side effects through-
out all the groups and only two patients treated with
amlodipine (one receiving 2.5 mg, the other, 10.0 mg
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Fig. 2. Mean supine blood gLressures recorded at the final
visit over a 24-hour period folllowing administration of pla-
cebo or amlodipine.
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ment. No patients receiving placebo were discontin-
ued from treatment because of side effects. Side ef-
fects included peripheret edema, headaches, and
nausea. The overall incidence of side effects was the
same as with placebo. For example, edema occurred
in 4 of 170 amlodipine-treated patients (1.2%) and in
1 of 40 placebo-treated patients (2.5%). Headache
was reported by 10 amlodipine-treated patients
(5.9%) and by three placebo-treated patients (7.5%).
Laboratory abnormalitied were few and occurred at a
similar incidence in all treatment groups. No changes
in QRS duration, PR interval, or QT, interval were
observed in the ECGs of patients given either amlo-
dipine or placebo. Neither amlodipine nor placebo
caused significant changés in body weight.

daily) had the drug disci)’%‘tinued as a result of treat-

DISCUSSION

l
Dihydropyridine calci\lu-n antagonists are potent
peripheral arterial dilatots and thus are beneficial in
the management of hyp] rtension. Amlodipine has

|
|
|
|
|
!
|
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Fig. 3. Mean standing blood pressures recorded at the fi-
nal visit over a 24-hour period following administration of
placebo or amlodipine.

previously been shown to be effective in the treat-
ment of hypertensive patients.>!% Of the calcium an-
tagonists currently available and under develop-
ment, amlodipine has the longest elimination half-
life,}4 giving it a true potential for blood pressure
management on a once-daily dosing basis. In this
multicenter study in a large number of patients with
essential hypertension, amlodipine given once daily
reduced diastolic pressure in both the supine and
standing positions. Amlodipine in doses of 2.5 to 10
mg produced a significant antihypertensive effect in
most instances (when compared with placebo), in ac-
cordance with the findings of previous reports.>® The
smallest dose of amlodipine (1.25 mg) also lowered
standing diastolic blood pressure. Changes in systolic
blood pressure were slightly more variable, but sig-
nificant effects were observed at 2.5 and 10.0 mg daily
in the supine position and at 5.0 and 10.0 mg daily in
the standing position.

Although the systolic blood pressure was not
significantly lowered at other doses, there was a clear
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trend toward a decrease.

These observations are

similar to those made previously in smaller number

of patients.’® Importantly
pressure was not associate

, the reduction in blood
with an increase in pulse

rate and was effective thronghout a 24-hour postdos-
ing period. Twenty-four-hour effective control of hy-
pertension with a single /dose of amlodipine is in
keeping with the results of previous reports.> & The
absence of a change in heart rate differentiates this
calcium antagonist from lother currently available
dihydropyridine calcium| antagonists. Nifedipine
capsules in particular canicause profound tachycar-
dia and often require concomitant use of 8-blockers.3
Absence of reflex tachycardia with amlodipine ac-
counts for the lack of side effects such as palpitations
in our patients. ‘

The number of patientﬁ responding to monother-
apy with amlodipine was greater than in the placebo
group, and there was an increase in the number of
patients achieving normotension. Although blood
pressure reduction was significantly different with
different doses of amlodipine, the most marked
changes in blood pressure ‘were seen with the 10.0 mg
daily dose of amlodipine,| and 84% of patients re-
ceiving this dose experie ced therapeutic improve-
ment. Amlodipine treatment was well tolerated, with
only two patients being wi]thdrawn from therapy be-
cause of side effects. Non:e of our patients experi-
enced myocardial ischemia, which is sometimes seen
with nifedipine capsules.lgi 16 1t is noteworthy that
the side effect profile of amlodipine was quite favor-
able, with 11.7% of patienlts having one or more side
effects (vs 10% of placebo.treated patients with one
or more side effects). Incidence of headache, dizzi-
ness, and edema was similar whether patients re-
ceived amlodipine or placebo. Laboratory abnormal-
ities were few and transien!t and there were no signif-
icant changes in ECG parameters or body weight.
Thus amlodipine effectiVe’ly reduced blood pressure
and was well tolerated whén administered once-daily
to patients with uncomplicated mild to moderate
hypertension. |

Although left ventricular function was not mea-
sured in these patients, thefre was no clinical evidence
of left ventricular function deterioration, as seen by
fatigue or shortness of bre}ath, over 4 weeks of ther-
apy with amlodipine. Whether left ventricular func-
tion will remain unalteredeith prolonged use of am-
lodipine, particularly if patients have underlying left
ventricular function defect, remains to be deter-
mined. However, a prelithinary report of a multi-
center study shows that amlodipine may be quite safe
in patients with mild left lventricular dysfunction,!’
This aspect of safety cIea&Iy differentiates this cal-

{
i
i
i
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cium blocker from verapamil and diltiazem, which
can precipitate left ventricular dysfunction in sus-
ceptible individuals. One of the major therapeutic
problems in the Jong-term treatment of hypertension
continues to be patient compliance, related to the re-
quirement for multiple dosing and the occurrence of
side effects from drugs. The results of this multi-
center trial in large numbers of patients clearly sug-
gest that amlodipine may be a suitable therapeutic
agent for a majority of patients with mild to moder-
ate hypertension.

One of the common accompaniments of essential
hypertension is angina pectoris. Amlodipine has been
found to be efficacious in patients with different
forms of angina pectoris,!® The doses of amlodipine
effective in the management of angina pectoris are 5
to 10 mg daily, similar to the doses required for
monotherapy of hypertension. Other calcium block-
ers such as verapamil and diltiazem are also effective
in the management of angina pectoris. In a study
comparing the hemodynamic profile of verapamil,
diltiazem, and amlodipine,'® Silke et al. observed
that pulmonary capillary wedge pressure and sys-
temic vascular resistance declined in response to
amlodipine, but increased or remained unchanged
after verapamil and diltiazem. As such, amlodipine
therapy may be considered at least safe in most pa-
tients with coronary artery disease. The usefulness of
monotherapy with the once-daily administration of
amlodipine, with its very low incidence of side effects
and its efficacy in ischemic heart disease, often asso-
ciated with hypertension, makes this agent a very at-
tractive candidate for the therapy of such patients.
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Impaired left v

entricular filling in borderline

hypertensive patients without cardiac
structural changes

To determine the effect of borderline hypertension on left ventricular diastolic performance, 16

patients with borderline hyper
age-sex-matched patients wi
investigated. Pulsed Doppler
at rest and immediately after
structure and systolic functio

tension who did not have left ventricular hypertrophy and 16

th normotension of similar age and body mass index were
echocardiography was used to record left ventricular filling signals
upine ergometer exercise. All subjects had normal left ventricular

normotension group had a depressed peak velocity of early filling (E) (44 = 7 vs 54 + 10 cm/sec;
p < 0.01), no enhanced peak velocity of late filling (A) (52 = 8 vs 50 + 11 cm/sec; not
significant), and a reduced E/A ratio (0.9 = 0.2 vs 1.1 + 0.3; p < 0.05). Atrial filling time and
preejection period were similér in the two groups. The effect of exercise on left ventricular filling

%. At rest the borderline hypertension group in comparison with the

velocity in patients with borderline hypertensive resembled that in those with normotension.
Percentage changes in E (+14% + 12% vs+14% + 13%) and A (+13% * 8% vs 11% * 12%)
were equivalent, suggesting A preserved diastolic reserve for exercise in the borderline
hypertension group. in conclysion, borderline hypertension appears to be predictive of early
filling impairment, and a late hlling compensative mechanism is not yet apparent. These findings
in borderline hypertension without apparent cardiac damage call for clinical attention to prevent
further deterioration in cardiap function. (Am Heart J 1993;125:1710.)
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Considerable advances in our understanding of the
role of diastolic function in hypertensive disease have
marked the past decade. Emerging evidence suggests
that left ventricular diastolic dysfunction is one of
the earliest expressions of cardiac malfunction and
may lead to congestive heart failure.* Damages of
diastolic function are also likely to be present in pa-
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ANEXO No. 6

“Valsartan, a new angiotensina II antagonista for the treatment of Essentials
hipertensién: A comparative study of the efficacy and safety against amlodipine”
Luigi Corea, MD, Ondina Catdoni, MD, Roberto Fogari, MD, Pierfranco
Innocent, MD, Catlo Porcellati, MD, Michele Providenza, MD, Susanne
Meilenbrock, BPharm, John Sullivan, BSc, and Frederic Bodin, MD Perugia,
Gubbio, Pavia, Carrara, and Gulado Tadino, Italy, and Basel, Switzetland.
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Valsartan, a new angiotensin II antagonist
for the treatment of essential hypertension:
A comparaﬂwe study of the efficacy and
safety agamst amlodipine

Objective: To compare ;thc antihypertensive efficacy of a new angiotensin IT antagonist, valsartan, with a
reference therapy; amlodipine.

Methods: One hundred sixty-eight adult outpatients with mild to moderate hypertension were randomly
allocated in double- bhhd fashion and equal number to receive 80 mg valsartan or 5 mg amlodipine for 12
weeks. After 8 weeks of therapy, in'patients whose blood pressure remained uncontrolled, 5 mg amlodip-
ine was added to the initial therapy. Patients were assessed at 4, 8, and 12 weeks. The primary efficacy
variable was change fram baseline in mean sitting diastolic blood pressure at 8 weeks. Secondary variables
included change in sitting systolic blood pressure and responder rates.

Results: Both val  and amlodipine were effective at lowering blood pressure at 4, 8, and 12 weeks.
Similar decreases were| observed in both groups, with no statistically significant differences between the

groups for any variab

e analyzed. For the primary variable the difference was 0.5 mm Hg in favor of

valsartan (p = 0.68; 95% confidence interval, —2.7 to 1.7). Responder rates at 8 weeks were 66.7% for
valsartan and 60.2% for amlodipine (p = 0.39). Both treatments were well tolerated. The incidence of
drug-related dependent edema was somewhat higher in the amlodipine group, particularly at a dose of 10
mg per day (2.4% for 80 mg valsartan; 3.6% for 5 mg amlodipine; 0% for valsartan plus 5 mg amlodipine;
14.3% for 10 mg amlodipine).

Conclusions: The data

how that valsartan is at least as effective as amlodipine in the treatment of mild to

moderate hypertension. The results also show valsartan to be well tolerated and suggest that it is not
associated with side cgccts characteristic of this comparator class, dihydropyridine calcium antagonists.

(Clin Pharmacol Ther|1996;60:341-6.)
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Several classes of antiliypertensive agents with
proven efficacy are currently recommended for
first-line monotherapy in the treatment of mild to
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moderate hypertension.)® However, unwanted
effects associated with the relatively nonspecific
action of established classes of drugs may limit
their use.

Angiotensin II receptor antagonists represent a
new class of antihypertensive agent. These agents
selectively and specifically antagonize the action of
angiotensin IT at its receptor, the last step in the
renin-angiotensin-aldosterone cascade.* The highly
selective and specific mechanism of action of angio-
tensin II receptor antagonists would be anticipated
to result in antihypertensive agents that are equal in
efficacy to existing treatments but that have a supe-
rior safety profile.
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Valsartan is a new ora]ly active specific angioten-
sin II receptor antagonist.7 The efficacy and toler-
ability of valsartan, comparcd to placebo, has been
established in several wel} -controlled studies {un-
published data, Ciba-Geigy, 1996). Data have shown
daily doses of 80 mg valsartan and above to produce
chmcally relevant and statxstlcally significant de-
creases in blood pressure compared to placebo.
Data from a dose-finding sltudy showed decreases in
sitting diastolic blood pressure after 4 weeks of ther-
apy minus placebo effect of 0.5, 2.1, 3.9, and 4.7 mm
Hg for 10, 40, 80, and 160 rlng valsartan, respectively.
Other phase II data have Jalso supported 80 mg as
the appropriate starting dose for valsartan. Further
large phase III studies have shown 80 mg valsartan,
as a single daily dose, to be a highly effective, well-
tolerated antihypertensive iagent irrespective of age,
sex, or race. Data on the efficacy of valsartan com-
pared to existing theraples* such as calcium antago-
nists, have not been prev1ously reported. Calcium
antagonists are currently widely used in the treat-
ment of hypertension. Adverse reactions have been
reported with some calcium antagonists in up to
20% to 50% of patients, although newer agents have
been introduced in an attempt to reduce the inci-
dence of drug related side effects. Amlodipine is one
of the newer calcium antagonists. It has well-
established efficacy and 1sww1dely used in the treat-
ment of essential hypertension.” The starting dose
of amlodipine is generally|S mg once daily.

This study compares thlf efficacy and tolerability
of a new angiotensin II antagonist, valsartan, with a
reference therapy, the calcmm antagonist amlodip-
ine, in the treatment of mlld to moderate essential
hypertension.

PATIENTS AND METHODS

Patients. Male and femaI;e outpatients with mild to
moderate essential hypertension who were between
the ages of 18 and 80 years were eligible to partici-
pate in the study. Mild to moderate hypertension
was defined as sitting diastolic blood pressure
(SDBP) of >95 mm Hg and <120 mm Hg after a
2-week single-blind placebo run-in period. The most
important exclusion criteria were presence of overt
heart failure; a history of heart failure or myocardial
infarction in the precednhg 3 months; second- or
third-degree heart block; gmahgnant hypertension;
evidence of significant hcﬁatic renal, or gastrointes-
tinal disease; pregnancy; and use of estrogen-
progestogen preparations. |

Patients were w1thdrawn from the trial in cases of

|
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intolerable adverse events, lack of therapeutic re-
sponse resulting in mean SDBP of >120 mm Hg,
major violation of the trial protocol, or withdrawal
of consent. All patients gave written consent to par-
ticipate in the study, which was approved by the
relevant local ethical review boards. The study was
conducted according to Good Clinical Practice re-
quirements.

Study design. The study was a multicenter (seven
centers), randomized, double-blind comparative
trial conducted in Italy. After a run-in period, pa-
tients who met the inclusion criteria were random-
ized in equal numbers within a center to receive
either 80 mg valsartan or 5 mg amlodipine once
daily. After 8 weeks of therapy, patients in either
group whose blood pressure was not adequately
controlled (SDBP >95 mm Hg) received, in addi-
tion to their initial therapy, 5 mg amlodipine daily in
an open fashion for a further 4 weeks, Therefore
nonresponders at 8 weeks took either 80 mg valsar-
tan and 5 mg amlodipine daily or 10 mg amlodipine
daily for the last 4 weeks of the study. Patients
whose SDBP was controlled at 8 weeks continued to
receive their initial therapy for a further 4 weeks.

Patjents were assessed at 4 and 8 weeks of mono-
therapy and at 12 weeks (with additional therapy for
4 weeks in uncontrolled patients). Weight, pulse
rate, systolic blood pressure, and diastolic blood
pressure were recorded at each visit. Measurements
were carried out at each visit at the same time of day
before daily dosing to provide consistent trough
measurements. For each patient, blood pressure was
measured by the same clinician with use of the same
mercury sphygmomanometer in the dominant arm
of the subject. Systolic and diastolic blood pressures
were measured in the sitting position according to
World Health Organization guidelines (two mea-
surements in the sitting position after 5 minutes of
rest, followed by one measurement in the standing
position after at least 2 minutes of equilibration).'°
All measurements were rounded to the nearest 2
mm Hg. Phase V (disappearance of the Korotkoff
sound) was used for measurement of diastolic blood
pressure.

At each visit the occurrence of any adverse events
was recorded. Measurements of basic hematologic,
biochemical, and urinary parameters were carried
out at baseline and at 8- and 12-week visits. The use
of any concomitant treatment that could interfere
with evaluation of efficacy, safety, or tolerability was
prohibited during the study, with the exception of
the use of acetaminophen for pain relief.
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The pn'mary efficacy varﬁable was the change from
baseline in mean SDBP at the end point of mono-
therapy (8 weeks). Sccondary variables analyzed in-
cluded change from baseline at the end point of mono-
therapy in mean sitting systohc blood pressure (SSBP)
and responder rates (deﬁmed as the percentage of
patients at end point with SDBP <90 mm Hg or
decrease in SDBP =10 mm Hg compared to baseline).

Statistical methods. A sample size of at least 80
evaluable patients per group was calculated to be
required for a treatment qxfference to be estimated
with precision in terms of a 95% confidence interval
(CI) 2.5 mm Hg, assumihg the standard deviation
of SDBP measurement tojbe 8 mm Hg.!!

Two data sets were used for the analysis of effi-
cacy parameters. The primary analysis was based on
the “intent-to-treat” data set, which included all
randomized patients who had a baseline measure-
ment and at least one postrandomization measure-
ment for the variable to lf)e analyzed. A secondary
analysis was performed for the “acceptable patient”
data set. This excluded major protocol violators
(blood pressure measurements <12 or >30 hours
from last dose, mean SDBP =95 mm Hg at baseline,
excessive delay between visits, trial treatment for
<25 days, and use of forbidden concomitant medi-
cation). For both analyses the end point measure-
ment was after 8 weeks df monotherapy or, in the
case of premature discontinuation, the last post-
baseline observation carried forward.

The primary efficacy variable (change in baseline
SDBP) and secondary cfficacy variables (change in
baseline SSBP, standing systolic blood pressure, and
diastolic blood pressure) were analyzed by analysis
of covariance, fitting treatment, baseline, treatment-
by-baseline interaction, ccnter and treatment-by-
center interaction. Because all centers were of ade-
quate size, there was no pooling of small centers.
The estimated mean treatment difference and CI
were calculated from the model. All statistical tests
were carried out at the itwo-sided 5% Ievel. Re-
sponder rates were analyzed by means of a x? test.
Efficacy data after possﬂble titration at 12 weeks
were summarized. :

All randomized patients were included in the
safety evaluation, which was descriptive. All data
analyses were performed by the Department of Bi-
ometrics, Ciba-Geigy, Basel, Switzerland.

RESULTS |
Patients. A total of 168 patlents were randomized.
All were white and in the age range from 26 to 74
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years. Of the randomized patients, only six patients
quit the study prematurely, with 162 completing the
8-week double-blind monotherapy period. In the
valsartan group two patients discontinued prema-
turely because they did not meet the protocol crite-
ria and one patient discontinued because of an ad-
verse experience. In the amlodipine group one
patient discontinued because of unsatisfactory ther-
apeutic effect, one because of an adverse experi-
ence, and one withdrew consent.

Table I shows that there were no important dif-
ferences between the amlodipine and valsartan
treatment groups with respect to demographics and
baseline measurements. One patient randomized to
amlodipine was excluded from the intent-to-treat
analysis because the patient withdrew consent at the
week 4 visit and therefore had no postbaseline mea-
surements. Five patients in total were excluded from
the “acceptable patient” analysis because of major
protocol violations (two in the valsartan group and
three in the amlodipine group).

After 8 weeks of monotherapy 24 (28.6%) of
patients receiving valsartan and 28 (33.7%) of pa-
tients receiving amlodipine required the addition of
5 mg amlodipine for blood pressure control.

Efficacy. Both treatments were effective at lower-
ing SDBP and SSBP (Table II). Similar mean
changes from baseline were observed in both groups
after 8 weeks of monotherapy (SDBP: —11.5 mm
Hg for valsartan and —11.1 mm Hg for amlodipine;
SSBP: —13.1 mm Hg for valsartan and —14.8 mm
Hg for amlodipine). Blood pressure reduction was
also comparable between the groups at 12 weeks
after additional therapy in patients whose blood
pressure was uncontrolled (SDBP: —13.5 for valsar-
tan and —14.8 for amlodipine; SSBP: —~16.5 for
valsartan and —19.3 for amlodipine). For the pri-
mary analysis of SDBP reduction after 8 weeks of

. monotherapy, a nonstatistically significant estimated

mean difference of —0.5 mm Hg (95% CI, -2.7, 1.7)
in favor of valsartan was observed (p = 0.68). There
was also no statistically significant difference be-
tween the two groups for change in SSBP after 8
weeks of monotherapy (p = 0.82). For both vari-
ables the differences between treatment groups were
small and fell well within relatively narrow CI val-
ues, supporting the hypothesis that valsartan is at
least as effective as amlodipine. Results from the
secondary analysis with the acceptable patient data
set were comparable to those observed for the
intent-to-treat data set.

Similar decreases in SDBP and SSBP were ob-
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Table I. Patient demograéhics and baseline characteristics
; Valsartan Amlodipine
. (n =84) (n = 84)
Sex (% female) i 41.7% 42.9%
Age (yr)* 528 £ 105 52.9 89
Weight (kg)* : 73.5 9.6 740 =115
Height (cm)* 5 ‘ 169.0 = 7.7 1675177
Duration of hypertension (yr) 51=*350 6.1 x6.1
Antihypertensive treatment during previous 3 months (%) 54.8% 60.7%
Significant medical history (%) 34.5% 583%
Baseline BP (mm Hg)!
Sitting diastolic BP* 101.1 £ 3.7 101.8 = 4.5
Sitting systolic BP* | 157.5 + 133 161.8 + 12.8
Pulse (beats/min)* | 72672 73.3£96

BP, Blood pressure.
*Dala are mean values + SD,

Table II. Mean = SD sitti:ng diastolic and systolic blood pressures (intent-to-treat data set; n = 167)

i

Diastolic blood pressure

Systolic blood pressure

| {mm Hg) {mm Hg)
; Valsartan Amlodipine Valsartan Amlodipine
Baseline 5101.1 +37 101.8 + 4.5 15752133 161.8 £ 12.8
4 weeks 1 920x82 917+ 7.6 1475+ 142 148.5 + 143
8 weeks 1895179 90.8 = 8.2 1439 + 159 1475 + 143
12 weeks* 874+ 71 86.8 = 6.9 140.4 = 14.5 142.6 = 11.7

“After additional therapy in patients whose blood pressure was uncontrolled at 8 weeks.

served in both men and women for the two treat-
ment groups. Similar decreases in mean SDBP were
also observed in the two igroups for patients aged
<65 years and those =65 years. For SSBP, the mean
change was similar in patients <65 years for both
groups, but the SSBP decreased more in the amlo-
dipine group for patients dged =65 years. However,
the number of patients in this age group was small
(12 who were receiving valsartan and eight who were
receiving amlodipine), which does not allow any
conclusion to be drawn from this result.

After 8 weeks of monotﬁerapy, the responder rate
was 66.7% in the valsartan group and 60.2% in the
amlodipine group. This diﬁcrence in favor of valsar-
tan did not reach statistical significance (p = 0.39).
The responder rates also support valsartan as being
at least as effective as amlodipine.

Tolerability and safety. Both trial medications were
generally well tolerated both during the mono-
therapy phase and also in! nonresponders receiving
additional therapy. Of the 168 patients randomized,
a total of 31 (18.5%) reported one or more adverse
experiences, regardless of irelationship to trial med-
ication. Of these, 13 were taking valsartan mono-
therapy, one was taking valsartan and 5 mg amlo-

dipine, 13 were taking amlodipine monotherapy,
and four were taking S mg amlodipine plus 5 mg
amlodipine daily. Only two patients discontinued
therapy because of adverse experiences, one patient
experienced a headache and tachycardia after the
first dose of valsartan and the other experienced a
headache of moderate severity after the first dose of
amlodipine.

A total of 19 patients (10.2%) reported adverse
experiences that were considered to be related to
trial medication. The most frequently occurring
drug-related adverse experiences were edema and
headache in both groups (Table IIN). Edema was
observed more frequently in the amlodipine group,
particularly in those patients receiving a total dose
of 10 mg per day.

The majority of trial drug-related adverse experi-
ences were mild to moderate in severity with the
exception of one patient on amlodipine who expe-
rienced a severe headache, Only one patient re-
ported a dry cough, and this occurred in the amlo-
dipine group.

The number of patients with a detectable drop in
blood pressure on standing was small in both groups
at 8 weeks and also at 12 weeks, when patients may
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Table III. Incidence of mo:st frequently reported (=3%) adverse experiences considered to be drug related

Valsartan, 80 mg

Amlodipine, 5 mg

Monotherapy With 5 mg amlodipine

T

Monotherapy ~ With 5 mg amlodipine

Total patients } n=284
Total patients with an adverse
experience _
n ‘ 6
% ‘ 7.1%
Edema dependent .
n : 2
% : 2.4%
Dizziness
n ‘ 0
% .
Headache '
n f 2
% ‘ 24%

n=24 -n=§84 n=28
1 8 4
42% 9.5% 14.3%
0 3 4
3.6% 14.3%
1 0 0 .
4.2%
1 3 0
4.2% 3.6%

have been on additional therapy. More patients re-
ceiving amlodipine (seve&x patients) experienced
postural decreases in diastolic blood pressure =20
mm Hg compared to valsartan (one patient). How-
ever no patients at any time point in either treat-
ment group experienced symptoms associated with a
postural blood pressure change. These data suggest
that neither 80 mg valsartan or 5 mg amlodipine
produce clinically significant changes in diastolic
blood pressure on rising from sitting,

No clinically significant changes in sitting or
standing pulse rates from baseline were observed
during the study in either group. No significant ef-
fect on body weight was observed for either treat-
ment. Furthermore, no clinically relevant changes in
laboratory parameters were observed during the
study for either treatment group. There were no
deaths or serious adverse experiences related to
study medication reported during the study.

DISCUSSION

This study confirms that both 80 mg valsartan
once daily and 5 mg amlodipine once daily are
effective antihypertensive: agents in patients with
mild to moderate essential hypertension. The study
shows no significant differences in efficacy between
the two agents.

Amlodipine is a well recognized antihypertensive
agent that belongs to thjc dihydropyridine group
within the calcium antagonist class. It is generally
given at doses between 2.5 mg and 10 mg daily, with
2.5 mg being regarded as the minimal effective dose
and 10 mg being used 1;f the desired therapeutic
effect has not been achieved with 5 mg. The efficacy

of 5 mg amlodipine is well documented, and the
drug is widely used at this dose in the treatment of
essential hypertension.

The data show reductions in SDBP and SSBP of
similar magnitude produced by valsartan and amlo-
dipine. Comparison of two antihypertensive agents
shows that the range of clinical equivalence can be
considered to be 2 mm Hg. For the primary efficacy
variable (change in SDBP from baseline) the CI for
the difference between valsartan and amlodipine
was —2.7 to 1.7 mm Hg (negative number in favor of
valsartan). Although the study was not designed to
demonstrate equivalence between the two therapies,
the data show that valsartan is as least as effective as
amlodipine in the treatment of mild to moderate
essential hypertension.

Both medications were well tolerated during both
the monotherapy and possible titration phase. Pos-
tural changes in SDBP and SSBP were noted in
some patients in both treatment groups, although
decreases =20 mm Hg were observed more com-
monly with amlodipine. However, no cases were
associated with any concomitant symptoms. A some-
what higher incidence of drug-related edema in the
amlodipine group, particularly at a daily dose of 10
mg, is in keeping with this well-recognized side ef-
fect of calcium antagonists, related to peripheral
vasoconstriction, that may also cause dizziness,
headache, and flushing.* No cases of cough occurred
with valsartan treatment, confirming previous find-
ings that angiotensin II receptor antagonists, as a
result of their mechanism of action at the last step in
the renin-angiotensin-aldosterone pathway, do not
have the unwanted effects associated with agents
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such as angiotensin converting enzyme inhibitors,
which interfere with the pathway at a more proximal
pomt 12 The efficacy data from the current study are
in keeping with those repprted for another angio-
tensin IT antagonist, which has been shown to have
approximately equal efficacy to established agents,
including calcium antagomsts B

In summary, these data show that valsartan, a
novel angiotensin II receptor antagonist, is at least
as effective as a well-estab]:ished calcium antagonist,
amlodipine. The data also suggest that valsartan is
not associated with the side effects characteristic of
the comparator class used in this study, calcium
antagonists.

We acknowledge the collaboration and commitment of
all the local investigators and their staff, without whom
this study would not have becn possible.
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ANEXO No. 7

“Efficacy, safety, and effects on hipertensién-associated symtoms of losartan,
alone ot in combination with hydroclorothiazide versus amlodipine in patients
with mild to moderate hipertensiéon” Renate Tiebel, Arnold Valhbruch, and
Manfred Stapff. MSD Shatp & Dhme GmbH, Haar bei Muenchen, and Private
Practice, Liccstandt, Germany.
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EFFICACY, SAFETY, AND EFFECTS ON
HYPERTENSION-ASSOCIATED SYMPTOMS OF LOSARTAN, ALONE
OR IN COWINATION WITH HYDROCHLOROTHIAZIDE, VERSUS
AMLODIPINE IN PATIENTS WITH
{ MILD-TO-MODERATE HYPERTENSION

|

|
RENATE P‘IEBEL ! ARNOLD VAHLBRUCH,? AND MANFRED STAPFF*

MSD Shprp & Dohme GmbH, Haar bei Muenchen, and ?Private Practice,
Lippstadt, Germany

i ABSTRACT

This randomzed double-masked, multicenter, clinical study with
three par&llel treatment groups was conducted to compare the effi-
cacy and tolerability of losartan potassium (losartan), alone or com-
bined with hydrochlorothiazide (HCTZ), and amlodipine in patients
with mildlto-moderate hypertension. A 4-week placebo period was
followed by a 12-week treatment period. A total of 935 patients were
randomized to 3 treatment regimens: losartan 50 mg once daily with
a possiblejincrease to 100 mg once daily (L 507100, n = 308), losartan
50 mg onck daily with a possible addition of HCTZ 12.5 mg once daily
(L/HCTZ, Jn = 313), or amlodipine 5 mg once daily with a possible
increase to 10 mg once daily (A 5/10, n = 314) at week 6. Approxi-
mately 50% of the patients in each treatment group required a dose
adjustment because of inadequate response. At the end of the study
the reductions in mean trough sitting diastolic blood pressure
(SiDBP) were ~11.4 mm Hg, -13.2 mm Hg, and -13.6 mm Hg in the L
50/100, L/HCTZ, and A 5/10 treatment groups, respectively. Reduc-
tions in xﬁezm trough sitting systolic blood pressure (SiSBP) were
similar in|all treatment groups. Blood pressure reductions (SiSBP/
SiDBP) ere comparable in the two subgroups without dose adjust-
ment (-18.6 mm Hg/~14.2 mm Hg for losartan 50 mg and -19.0 mm
Hg/-14.8 mm Hg for amlodipine 5 mg) during the 12-week treatment
period. Differences between the treatment groups in patient-
reported ptoms were significant, with a higher rate of swelling
and eden}a reported with amlodipine (10%) than with losartan
(3%). In this study, losartan appeared to be as effective as amlo-
dipine and to have fewer drug-related side effects. Key words: los-
artan, aml}lodipine, hydrochlorothiazide, hypertension.
|

| INTRODUCTION

In industrialized European countries the prevalence of arterial hyperten-
sion ranges fr?m 9% to 20% in the general adult population and from 44%
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Haar, Germany.
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LOSARTAN VERSUS AMLODIPINE FOR HYPERTENSION

to 60% in thosel65 years of age or older.! This represents a major risk factor
for the development of cardiovascular and cerebrovascular diseases (eg,
stroke), which are responsible for almost 50% of all deaths among the
population aged 35 to 64 years.”™ To help avoid this risk, the World Health
Organization recommends reducing systolic blood pressure to <140 mm Hg
and diastolic blood pressure to <90 mm Hg by means of antihypertensive
therapy.® Unfortunately, even in controlled clinical studies, adequate
blood pressure|reduction has been achieved in approximately 50% of the
patients with the usual dose of a single drug. These unsatisfactory results
are due not only to the inadequate efficacy of antihypertensive drugs but
also to poor pdtient compliance. The tolerability profile of an antihyper-
tensive drug has a direct effect on patient compliance because hyperten-
sion is often asymptomatic and patients are reluctant to accept the adverse
effects associated with treatment. The aim in developing new antihyper-
tensive medications is, therefore, to improve both efficacy and compliance.
The objective of taking two drugs concomitantly is to achieve better control
of blood pressure while maintaining tolerability compared with the usual
doses of the drugs when taken as monotherapy.®

The renin-angiotensin-aldosterone system has a key function in the
pathogenesis of hypertension, making blockade of this system an ideal
target for antihypertensive therapy. All known clinical effects of angioten-
sin II, including vasoconstriction, aldosterone release, and augmented cat-
echolamine release, are mediated by the AT,-type angiotensin II recep-
tor.”® Losartan potassium (hereafter referred to as losartan) is the first
orally active, nipnpeptide antagonist of the angiotensin II subtype 1 recep-
tor.® Losartan §electively and specifically blocks the binding of angiotensin
IT to the AT, xfeceptor found in many tissues. This selective activity has
been extensively demonstrated to be effective and well tolerated in clinical
studies of losartan.'®%°

The antihglrpertensive activity of amlodipine, a dihydropyridine cal-
cium channel blocker, relies on blockade of calcium ion influx into vascular
smooth muscle cells. Arterial blood pressure is lowered systemically by
means of periﬂhera.l vasodilation, which also accounts for the adverse re-
actions typicai of calcium channel blockers (eg, peripheral edema and
flushing).?? |
Determithion of the clinical efficacy of antihypertensive medications
is relatively stl(aightforward compared with the assessment of tolerability
or the patient’s perception of a change in hypertension-associated symp-
toms in response to antihypertensive drugs. In recent years considerable
efforts have been undertaken to design instruments capable of measuring
the effects of antihypertensive therapy on symptoms and detecting differ-
ences in these variables between various classes of antihypertensive
agents 2223 |

The aim oti' this study was to compare losartan (alone or combined with
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{

hydrochlorothi;ézide [HCTZ]) and amlodipine in terms of tolerability (as-
sessed by symptom questionnaires) and antihypertensive efficacy in the
treatment of mild-to-moderate hypertension.

|
‘ PATIENTS AND METHODS

The study pro ocol was approved by the institutional review board at each
of the 98 clinical centers included in the study. All patients gave their
written inform}Lad consent in accordance with the Declaration of Helsinki.
The execution and monitoring of the study were conducted in accordance
with the requiﬁ:nents of good clinical practice. Fifteen percent of the cen-
ters were audited by an independent organization to ensure that the study
was conducted properly and was in compliance with all regulations and
guidelines. ! :

Patients

|

Male and|female patients at least 18 years of age with mild-to-
moderate hypertension and without known hypersensitivity to losartan,
amlodipine, other calcium channel blockers, or diuretics were eligible for
inclusion. Exclirusion criteria included a history of malignant or secondary
hypertension; congestive heart failure; cardiovascular, cerebrovascular,
hepatic, or renal disease; recent myocardial infarction; or angina pectoris.
Pregnant and !nursing women were excluded, as were patients with clini-
cally significant abnormalities in laboratory findings. Diabetic patients
were allowed tp enroll if their condition was stable (ie, their glucose levels
were controlled).

Study Design!

|

This prosﬁ)ective, double-masked, multicenter study with three ran-
domized, parallel treatment groups was designed to assess the tolerability,
therapeutic efﬁicacy, and safety of losartan 50 mg once daily with a possible
increase to 100 mg once daily (L 50/100 group) or losartan 50 mg with a
possible additiion of HCTZ 12.5 mg once daily (L/HCTZ group) compared
with amlodipine 5 mg once daily with a possible increase to 10 mg once
daily (A 5/10 group). The study design and blood pressure entrance criteria
are outlined in Figure 1.

The stud}jlconsisted of a 4-week placebo period followed by a 12-week
treatment period. Eight clinical visits were planned during the study:
three visits du,}ing the placebo run-in period at weeks —4, -2, and 0 (base-
line), and five Visits during the treatment period at weeks 1, 3, 6, 9, and 12.
Following a 7:day washout of current antihypertensive drugs, patients
with a pre-plaEebo mean sitting diastolic blood pressure (SiDBP) of 90 to

115 mm Hg welre enrolled. At the time of randomization (week 0), the mean
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Losertan 100 mg QD

Losarten SO mg QD Losarten 50 mg QD

Losartan/HCTZ 50/12.5 mg QD

Lasarten 50 mg QD Losartsn 50 mg QD
Piacebo |
SiDBP sipsp Amiodipine 10 mg QD
90-115 954115
mm Hg mm Hg
| Amlodipine 5 mg QD Amlodipine 5 mg QD
Week - 2 o ! 3 ot ? 12
{ { i | | ] | —
I T i 1 ! T -
Visit 1 2 3 4 5 6 ? 8
Figure 1. Study design and blood pressure entrance criteria. QD = once daily; HCTZ =
hydrochlorothiazide; SiDBP = sitting diastolic blood pressure. * Baseline random-

ization.|t Increase in dosage if SiDBP =90 mm Hg.

|

SiDBP must bave been between 95 and 115 mm Hg. The difference be-
tween the meajn trough SiDBP (measured 24 + 2 h after the last morning
dose) at weeks -2 and 0 had to be <7 mm Hg. In patients with SIDBP <90
mm Hg at Weék 6, treatment was continued to week 12 with losartan 50
mg or amlodipine 5 mg once daily. If the trough SiDBP was =90 mm Hg at
week 6, treatment was changed to losartan 100 mg, losartan 50 mg +
HCTZ 12.5 mg, or amlodipine 10 mg once daily.

Before adrﬁnission to the study, patients underwent a complete physical
examination and their medical history was taken. At each visit, trough
systolic and di;astolic blood pressures and heart rate were measured both
sitting and stz?‘nding, and adverse events were recorded. Laboratory tests,
including hematology, blood chemistry, and urinalysis, were conducted at
weeks -2, 6, afgd 12. Electrocardiography was performed at week -2 and at
the end of the 12-week treatment period. A complete physical examination
was again performed at the end of the study. At weeks -2, 0, 1, 3, 6,9, and
12, the investilgators completed a questionnaire regarding the occurrence
of 24 symptoms (the specific symptoms questionnaire). At weeks 0, 6, and
12, a 32-questfion symptoms inventory was completed by the patient.

Blood pressure was measured in accordance with the guidelines of the
American Heart Association using a standard mercury sphygmomanom-
eter. Systolic %.nd diastolic blood pressures were determined by averaging
at least three replicate measurements obtained 1 minute apart until sta-
bility was obtained.
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|

i
Statistical Ar‘ialysis
|

The efficacy, safety, and tolerability analyses were performed on an
inten’c-to-t;reaﬂJ (all patients treated) and per-protocol basis. Comparability
of the treatment groups with respect to patient characteristics was tested
by means of the chi-square test for dichotomous variables and the Kruskal-
Wallis test for ordered categoric variables. Analysis of variance was per-
formed to assess changes in efficacy variables, which were measured re-
peatedly throughout the study with respect to baseline. These included
systolic and diastolic blood pressures, clinical and laboratory test results,
symptoms, and the change from baseline in the global symptom score. The
analysis of variance models included treatment groups and investigators
as factors.

The primary end point used to address the tolerability objective
was the day-adjusted area under the concentration—time curve (AUC/day)
for the change from baseline in the global symptom score, as calculated
from the specific symptoms questionnaire. The global symptom score rep-
resents the total number of the 24 listed symptoms that the patient had
experienced since the last visit and was calculated by assigning 0 points
when a symptom was absent and 1 point when present and then adding
the points. Fisher’s exact test was used to compare proportions of patients
in the three treatment groups with adverse events, discontinuations, and
changes from baseline in laboratory measurements outside predefined limits.

The sample-size calculation was based on the assumption that a be-
tween-group difference in the change from baseline in the total symptom
score would be 0.77, with a standard deviation of 2.8. A total sample size
of 840 patients (280 per treatment group) was needed to achieve a power
of 90% with ajtype 1 error of 0.05.

|

I
E
RESULTS

Patients

The study was conducted at 98 clinical centers in Germany from May
1995 to July 1996. A total of 935 patients were randomized and available
for safety analysis: 308 in the L 50/100 group, 313 in the L/HCTZ group,
and 314 in the A 5/10 group. Data on systolic and diastolic blood pressures
were available for 928 patients for efficacy analysis: 304 in the L 50/100
group, 310 in the L/HCTZ group, and 314 in the A 5/10 group. A summary
of patient characteristics and baseline SiDBP is given in Table 1. The
differences in'the demographic characteristics between the three treat-
ment groups were not significant. Mean patient age ranged from 55.3 to
56.0 years, and mean body weight ranged from 81.2 to 82.3 kg.
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Table I. Patient characteristics at entry.

—

) L 56/100 LMCTZ A 5710
Charactaristics (n = 308*) (n=313*) {n= 3/‘114')
Sex, n (%)

BEwBe 5y
Agesg)- ) (%) 6 157 {50
< 18 (6) 19 (6 16 (5
35-44 : 40 (13 33 1% 4 1%
45-54 73{24 76 (24 84 (27
55-64 105 {34 114 (36 102 (32
=65 _ 72 (23 71 (23 71(23
Mean age (y) : 55.3 56.0 55.6
Range 18-90 18-87 25-87
Body weight (kg) - 81.7 81.2 82.3

Severity of hypertension (mm Hg), n (%)
Low §<95) 4(1) 5(2) 6 (2)
Mild (95-105) 234 76; 214 (68 230 (73
Moderate (106-115) 68 (22 89 28; 7725
_Severe (>115) 2(1) 5(2) 1 {1
Sitting diastolic blood pressure {mm Hg) :
Mean £ SD 101.8+56 103.0 £5.9¢ 101.815.2
Range 83-130 90120 90117

L 507100 = losartan 50 mg once daily (QD), possibly increased to 100 mg QD; L/HCTZ = losartan 50 mg QD,
with the possible addition of hydrochlorothiazide 12.5 mg QD; A 510 = amlodipine 5 mg QD, possibly
increased to 10 mg Qb.

* Number of randomized patients.

1 P = 0.020.

At entry, 15 patients (2%) had low blood pressure (<95 mm Hg), 678
patients (73%) had mild hypertension (95 to 105 mm Hg), 234 patients
(25%) had moderate hypertension (106 to 115 mm Hg), and 8 patients (1%)
had severe hypertension (>115 mm Hg). At 103 mm Hg, the mean SiDBP
in the L/HCTZ group was higher than in the other two groups. The differ-
ence was statistically significant (P = 0.020). A total of 819 patients (88%)
had concurrent diseases. Metabolic diseases such as hyperlipidemia with
obesity were most common, affecting approximately 50% of the patients.
Other common conditions, in descending order of frequency, were cardio-
vascular diseases, diseases of the locomotor and nervous systems, and
psychiatric diseases, each accounting for approximately one third of the
patients, while approximately 12% of the patients had diabetes mellitus.

Tolerability -

Tolerability of the three treatment regimens was determined by
means of two. different symptom questionnaires—the specific symptoms
questionnaire and the symptoms inventory. The global symptom score was
regarded as the more important tolerability criterion and represents the
total score from the specific symptoms questionnaire.
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In the 6 weeks following randomization, the symptom score improved
by 0.2 point (P = 0.008) during treatment with losartan 50 mg. With
amlodipine 5 mg the change from baseline values was not significant. After
the 12-week treatment period the symptom score in all three groups im-
proved approximately 0.3 point (L 50/100, P = 0.010; L/HCTZ, P = 0.011;
A 5/10, P = 0.015) (Figure 2). With amlodipine the symptom score im-
proved only during the second half of the study, whereas with losartan the
symptom score.improved steadily throughout the treatment period. Simi-
lar improvements in patient well-being were seen with all three treatment
regimens.

Except for the poor tolerability of amlodipine in terms of swelling and
edema, comparable improvements in well-being occurred in all three treat-
ment groups. The only significant deterioration (P < 0.001) was an 8%
increase in swelling and edema in the A 5/10 group. In all three treatment
groups a statistically significant decrease of 6.3% (L. 50/100, P = 0.014),
7.1% (I/HCTZ, P < 0.001), and 7.7% (A 5/10, P < 0.001) was found in the
incidence of dizziness. In the I/HCTZ and A 5/10 groups, the incidence
of headache also decreased significantly by 7% (P = 0.006) and 9%
(P < 0.001), respectively.

1.0
] © Losartan 50/100 mg once daily (QD)
& Losartan 50 mg + HCTZ 12.5 mg QD
x Amiodipine /10 mg QD
0.5

o.c- - —ﬂll ~- :J|> -“'1}\ }H Baseline
'0‘5_- ................. “ ( l

Global Symptom Score

f T T 1 { 1
0 1 3 6 9 12

Week

Figure 2. Mean change in the global symptom score from baseline and 95% confidence in-
terval, by week. The global symptom score represents the total score from the
specific symptoms questionnaire.
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Analysis of the change in the symptoms inventory score from baseline
to week 12 confirmed many of the findings from the specific symptoms
questionnaire (eg, the significantly lower incidence of headache (L 50/100,
-7.2%, P < 0.005; L/HCTZ, -8. 8%, P <0.001; A 5/10, -5.8%, P = 0.009] and
the significantly greater incidence of swelhng and edema in the A 5/10
group [+8.0%, P < 0.001]). Figure 3 shows the differences in the incidences

In Favor of Losartan In Favor of Amlodipine
-15% -10% -5% 0% 5% 10% 15%

A SrY S 'Y ORI T T —

PP Y

Dry mouth } - {

4
I

Headache —

Weakness in limbs:

T

Blurred vision ; - —

Shortness of breath

L 4
-

T
3

Swollen ankies

Constipation et

Bad taste in mouth F—t

!

Congested or runny
nose

4

Nausea ;

Rash | R

p

ltching

Cramps in legs F————t—

L 4

Pain in hand joints I

Shaky hands : U N

Figure 3. Estimate and 95% confidence interval for the differences between the losartan
regimen and the amlodipine regimen with respect to the change from l_)aselme to
week 12 in the incidence (%) of the symptoms listed in the symptoms inventory.
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of symptoms, as determined by the symptoms inventory, from baseline to
week 12 between the losartan and amlodipine treatment groups.

Antihypertensive Efficacy

In all three treatment groups the trough sitting systolic and diastolic
blood pressures decreased significantly during the study (Table II). The
mean changes in SiDBP from baseline through week 12 are shown in
Figure 4.

In the I/HCTZ group and the A 5/10 group the reductions in mean

In Favor of Losartan In Favor of Amlodipine
-15% -10% -5% 0% 5% 10% 15%

- —

Racing heart ' '

T

Stomach pain ' +

Heartbum

T

Sore throat

¢
L

Dry cough — + {

Excessive sweating ' o

Wheezing b

Dry eyes —1—

o

Light hurts the eyes ' +

*
-

Cold hands or feet }

Urinating at night

-

]

Diarrhea e

Facial flushing t

*

-
*
X

Heart pounding or. miss-
ing a beat

Unsteadiness, lighthead- -
edness, or faintness.

P

Figure 3. Continted.
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Table II. Change from baseline in mean (+SD) systolic and diastolic sitting blood pressures
in the thiee treatment groups through week 12.

L 50/100 LHCTZ A 5710
Blood Pressure (n = 304*) {n = 316*) {n = 314*)
Mean systolic blood pressure
Baseline 164.0 + 16.8 164.2 + 16.5 162.9 + 16.5
Week 12 1471+ 17.3 1458 + 14.3 144.4 £ 141
Change from baseline -16.9 + 16.2 -18.4116.0 -185+13.7
<0.001 <0.001 <0.001
Mean diastolic blood pressure
Baseline 101.8+5.6 103.0+5.9 101.8+5.2
Week 12 904199 89.8+8.1 88.2+8.0
Change from baselme 114495 -132+77 -136:74
<0.001 <0.001 <0.001

L 507100 = losartan 50 mg once daily (QD), possibly increased to 100 mg QD; L/HCTZ = losartan 50 mg QD,
with the possible addition of hydrochlorothiazide 12.5 mg QD; A 510 = amlodipine 5 mg QD, posslbly
increased to 10 mg QD.

* Number of patients'with data for systolic and diastolic blood pressures.

SiDBP were comparable (-13.2 mm Hg and -13.6 mm Hg, respectively),
whereas the reduction was lower in the L 50/100 group (-11.4 mm Hg).
Fifty-eight percent of patients responded to monotherapy with losartan 50
mg and 57% of patients to amlodipine 5 mg; 53% of the patients in the
I/HCTZ group responded to losartan monotherapy without the addition of
HCTZ (Table III). The reductions in sitting blood pressure were compa-

W o Losartan 50/100 mg once daily (QD)
XY A Losartan 50 mg + HCTZ 12.5 mg QD
\ x Amlodipina 5/10 mg QD

Mean Change from Baseline in SIDBP (mm Hg)

Week

Figure 4. Mean change from baseline and 95% confidence interval by week (through week 12)
in sitting diastolic blood pressure (SiDBP) (mm Hg).
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rable in the two subgroups without dosage adjustment (-18.6 mm Hg/
~14.2 mm Hg in 345 patients receiving L 50/50 and -19.0 mm Hg/-14.8

mm Hg in 178 patients receiving A 5/5) during the 12-week treatment
period.

Withdrawals and Clinical, Laboratory, and Other Adverse Events

A total of 859 (92%) randomized patients completed the study; 76
patients (8%) withdrew from the study prematurely because of clinical
adverse events or lack of cooperation (41 [13%] of 308 patients in the L
50/100 group [most during treatment with losartan 100 mgl, 16 [5%] of 313
in the IL/HCTZ group, and 19 [6%] of 314 patients in the A 5/10 group).
Table IV lists all drug-related clinical adverse events that occurred with an
incidence of =4%, serious adverse events, and withdrawals because of
adverse events.

During the placebo period, clinical adverse events occurred in 274
(29%) of the 935 patients in the study. The incidences of clinical adverse
events were similar to each other with respect to the number of patients in
the three treatment groups. In 4 patients the clinical adverse events that
started in the placebo period persisted, resulting in withdrawal from the
study during the double-masked phase. Before randomization 3 patients
experienced seﬁous clinical adverse events.

Four hundred eighty patients had at least one clinical adverse event
that began during the 12-week treatment period, with a similar frequency
(50% to 52%) in the three treatment groups. The 11 serious clinical adverse
events during the treatment period were similarly distributed among the
three treatment groups. The most common clinical adverse events in all
three treatment groups were swelling and edema, headache, dizziness,
bronchitis, cough, and upper respiratory tract infections.

A total of 196 patients (21%) had clinical adverse events that were
possibly, probably, or definitely related to the study drugs during the treat-
ment phase. The incidence of drug-related clinical adverse events was
significantly higher in the A 5/10 group (26%) than in the two losartan
treatment groups (19% [P = 0.021) and 18% [P = 0.012]). This was due

Table III. Number (%) of patients requiring dosage increases.

Losarian 50 mg Losartan 50 mg to Amlodlglne 5 mg
. to100m Losartan 50 mg + HCTZ 12.5 mg
Dosage . (n =308 (n = 313°) (n = 314%)
Increased 128 42; 148 (47 136 §43;
Not increased 180 (58 165 (53 178 (57

HCTZ = hydrochlorothlazide
* Number of randomized patients.
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Table IV. Clinical adverse events with an incidence of =4%, serious adverse events, and
withdrawals because of adverse events reported during the treatment phase.

A B8 C
; L 50/100 UHCTZ A 5110
Adverse Events {n = 308*) (n = 313*) (n = 314*)

Total no. (%) of patients with clinical
adverse events regardless of relationship
to the study drugs 160 {52) 156 (50) 164 (52)
No. (%) of drug-related clinical adverse
events (possibly, probably, or definitely

related to the study: drugs) 57 (19)t 56 (18)t 83 (26
Swelling and edema 8(3 10 (3 30(10
Headache 12 (4 12 (4 17 5{
Dizziness , 14 (5 93 6(2
No. (%) of patients with serious clinical
adverse events 2 (1) 5(2) 4 1)
No. (%) of patients who withdrew because
of adverse events 41 (13)§" 16 (5) 19 (6)

L 50/100 = losartan 50 mg once daily (QD), possibly increased to 100 mg QD; L/HCTZ = losartan 50 mg QD,
with the possible addition of hydrochlorothiazide 12.5 mg QD; A 5/10 = amiodipine 5 mg QD, possibly
increased to 10 mg QD.
* Number of randomized patients.
IP: 0.021, A versus C.
P =10.012, B versus C.
§ P < 0.001, A versus B.
¥ P < 0.001, A versus C.

primarily to the significantly higher rate of swelling and edema with am-
lodipine (10%) than with losartan (3%).

Abnormal laboratory findings were reported for 27 patients (3%) dur-
ing the double-masked treatment period; however, none of the abnormal
findings were considered to be serious. Furthermore, in only 3 of these
patients—2 in the L 50/100 group and 1 in the A 5/10 group—were the
abnormal findings regarded by the investigator to be possibly, probably, or
definitely drug related.

No metabolic changes (eg, hyperlipidemia, obesity, diabetes mellitus)
occurred in any of the enrolled patients during the 12-week treatment
period.

DISCUSSION AND CONCLUSION

In the present study, as in the studies by Oparil et al'* and Weir et al,*?
tolerability was analyzed by evaluating questionnaires. This study used
the specific symptoms questionnaire (completed by the physician) and the
symptoms inventory (completed by the patients); queries regarding many
symptoms appeared on both questionnaires. These questionnaires showed
that the incidences of headache, sweating, and dizziness decreased signifi-
cantly in all three treatment groups. It is likely that pharmacologic control
of blood pressure led to the reductions in symptoms, which were mainly
hypertension related. These results may be regarded as sound in view of
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the large number of patients in our treatment groups and the findings by
Oparil et al'! and Weir et al.!® Similarly, the results of both questionnaires
regarding the increased incidence of swelling and edema with amlodipine
agree with the findings of these two studies.'!"*3

Where significant differences between treatment groups are lacking,
the reliability, validity, and sensitivity of the instruments used for detect-
ing changes, as well as the sample size, should be considered. The number
of patients in this study was sufficiently large to confirm the findings of
Oparil et al'* and Weir et al'? concerning swelling and edema. Tolerability
of the three treatment regimens was similar with regard to many of the
other symptoms examined.

Blood pressure reductions were similar in all three treatment groups.
Analysis of the two subgroups comprising comparable patients without
dosage adjustment (L 50/50 and A 5/5) shows comparable efficacy of mono-
therapy with losartan 50 mg once daily and amlodipine 5 mg once daily.

Treatment had to be adjusted in approximately 50% of the patients in
each treatment group because of inadequate response. Failure of both
study drugs to reduce diastolic blood pressure to <90 mm Hg in half the
patients at the initial doses suggests that a stepped increase in dose will
likely remain necessary in the future.

Combination therapy with two or more antihypertensive drugs is pres-
ently regarded as good practice if increasing the dose of the initial drug is
not expected to result in additional improvement and if the drugs have
different modes of action but similar pharmacokinetic characteristics.
These prerequisites are met by the combination of losartan and HCTZ.
Losartan has a shorter half-life than HCTZ but is converted to its active
metabolite E-3174, which has a longer half-life.>* Hence, the pharmacoki-
netics of the two antihypertensive components are comparable. Losartan
given concomitantly with HCTZ leads to a further marked reduction in
blood pressure that is related to the dose of HCTZ administered.!® The
requirement that adverse events with the individual drugs be reduced or
neutralized by the combination therapy to achieve better compliance is
also met. The typical diuretic-induced changes—a decrease in serum po-
tassium and an increase in blood uric acid—are neutralized by the con-
comitant administration of losartan and HCTZ.' The low daily dosage of
HCTZ (12.5 mg) improves the adverse-effect profile of the diuretic in com-
bination with losartan 50 mg.?® Previous studies have shown combinations
of losartan 50 mg with HCTZ 12.5 mg'**3-15 or 25 mg!1!31* to be effective
and well tolerated.

At the onset of antihypertensive monotherapy, consideration should
be given as to which regimen will be the most effective and best tolerated;
if the response to the initial therapy is unsatisfactory, the decision must be
made to increase the dose of the original drug or to initiate combination
therapy. In such cases losartan in combination with HCTZ proved to be as
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effective as but better tolerated than amlodipine. Increasing the dose of
amlodipine was associated with an increased incidence of edema.

The incidences of drug-related clinical adverse events with losartan in
this study and in other studies!!1%14-18.26 ywere either comparable to or
lower than those of comparative drugs such as amlodipine,!! felo-
dipine,'%2?° enalapril,'®® nifedipine,'® captopril,!” and atenolol.}®?° The
incidences of drug-related clinical adverse events in the amlodipine group
(26%) were significantly higher than in the losartan groups (19% and 18%)
because of the higher incidence of swelling and edema in patients treated
with amlodipine.

The most common clinical adverse events in our three treatment
groups, as in other clinical trials,'®1” were swelling and edema, headache,
and dizziness (Table IV). Of all clinical adverse events, only the incidence
of dizziness was higher in the L 50/100 group (5%) than in the other two
treatment groups (3% and 2% in the L/HCTZ group and A 5/10 group,
respectively). The withdrawal rate was higher in the L. 50/100 group (13%)
than in the other two groups (5% and 6% in the L/HCTZ group and A 5/10
group, respectively), whereas in the study by Dahléf et al,?® which had the
same study design, the withdrawal rate was higher in the amlodipine
group than in the two losartan groups.

The efficacy and safety profile of losartan make it a desirable first-line
antihypertensive drug. Once-daily dosing, good tolerability, and addictive
efficacy in combination with HCTZ offer many benefits for hypertensive
patients.

Acknowledgments

This study was supported by a grant from Merck & Co., Inc., Whitehouse
Station, New Jersey.

The following German investigators participated in the multicenter
gtudy group: Aachen: W. Hartmann, W. Huettemann; Altenkirchen: U.
Biermann; Attendorn: H. Berling; Augsburg: H. Wunderle, K. Zitzmann;
Baldham: T. Gallitz; Berlin: I. Ernst, J. Gadow, G. Heinemann, G. Leo, M.
Mielke, H. Naoum, K. Neye, R. Rummel, W. Wasserkampf, J. Wunderlich;
Bobingen: W. Wagner, P. Woerle; Brandenburg: H. Hahn; Bremen: T.
Castedello, M. Koesling A.-E. Lison; Castrup-Rauxel: M. Boeger; Delmen-
horst: M. Mueller; Dessau: W. Orban, K. Rybak; Dillingen: R. Haege; Fran-
kenberg: R. Engelhard; Frankfurt: R. D. Heck, A. Luckau; Gelsenkirchen:
H.-P. Feid; Gladbeck: T. Blobel; Grafing: M. Wiedmann; Hagen: G. Endt-
Knauer; Hamburg: E.-U. Krohn, W. Mischke; Hannover: A. Halbach; Hen-
nef: T. Anke; Herne: G. Fark; Herten: T. Wagner; Holzkirchen: H. Doer-
rhoefer; Husum: W. Koelbel; Ingelheim: K. Weyland; Itzehoe: H. Hebbeln,
W. Martens; Jena: S. Gessner; Kassel: T. Arnold; Kelkheim: T. Schaefer;
Kitzingen: H. Degering; Koeln: M. Diekmann, H. Guenther, J. Habbig, D.
Klein; Koethen: M. Deissner; Krummhoern-Pewsum: E. Kessler; Kuenzel-

338

1na



R. TIEBEL ET AL,

sau: P. Faust; Kuppernheim: H. D. Klimm; Leimersheim: E. Pilz; Leipzig:
I. Hunecke, M. Weissbrodt; Lichtenfels: M. Schnapp; Lindenfels: C.-R. Al-
bilt; Lippstadt: A. Vahlbruch; Ludwigshafen: G. Boehm; Luebeck: D. v.
Maltzahn; Magdeburg: D. Goetze; Marienhafe: A. Fischer; Michelau: R.
May; Moenchengladbach: K. Bornikoel; Muehlhausen/Thueringen: J. Wal-
ter; Munich: C. Buchholz, C. M. Grimm, J. Kuhlmann; Neuenkirchen: R.
Moellmann; Norderstedt: U. Krey, B. Walther; Nuernberg: W. Wuttke;
Offenburg: O. Schnaekel, J. Schraeder; Oldenburg/Holstein: H. Simon; Os-
chatz: B. Donaubauer; Pfungstadt: K. Baumgartl, U. Ehrle; Potsdam: I.
Herbst; Ratzeburg: T. Block, J. Lind; Rendsburg: A. Stolte; Rheinzabern:
R. Walther-Eifler; Roetha: E. Schwittay; Saarbruecken: G. N ey; Schmiede-
berg: A. Preusche; Seehausen: K. Warnecke; Steinfeld: J. Spiekermann;
Steinhoering: H. Zimmer; Stolzenau: C. Mueller; Stuhr/Brinkum: H.
Brinkhoff, T. Drescher, A. Petry; Suhl: H. Sachs; Sulzbach-Rosenfeld: H.
Martin; Voelklingen: C. Wegler; Wismar: K.-H. Hubold; Witten: K.-P.
Liere; Wittenberge: Th. Bock, To. Bock; Wuppertal: W. Bielefeld, K. Kaiser;
Wurzen: C. Woitek; and Zepernick: T. Ruhnke.

References:

1. Magrini F, Reggiani P. Epidemiology of hypertension in Europe. Eur Heart J. 1992;13
(Suppl H).S27-S34.

2. The Principal Investigators of the MONICA Project. WHO MONICA Project: Geographic

variation in mortality from cardiovascular diseases. Baseline data on selected population
characteristics and cardiovascular mortality. World Health Stat Q. 1987;40:171-184.

3. Uemura K, Pisa Z. Recent trends in cardiovascular disease mortality in 27 industrialized
countries. World Health Stat @. 1985;38:142-162.

4. Kannel WB, Wolf PA, McGee DL, et al. Systolic blood pressure, arterial rigidity and risk
of stroke: The Framingham study. JAMA. 1981;245:1225—-1229.

5. Zanchetti A. The 1996 World Health Organization Expert Committee Report on Hyper-
tension Control. ACE REPORT Index. 1996;125:1-7.

6. Cappucio FP, MacGregor GA. Combination therapy in hypertension. In: Laragh JH,
Brenner BM, eds. Hypertension, Pathophysiology and Management. New York: Raven
Press; 1995:2969~2983.

7. Sealy JE, Laragh JH. The renin-angiotensin-aldosterone system for normal regulation of
blood pressure and sodium and potassium homeostasis. In: Laragh JH, Brenner BM, eds.

Hypertension: Pathophysiology, Diagnosis, and Management. New York: Raven Press;
1990:1987.

8. Bernstein KE, Berk BC. The biology of angiotensin II receptors. Am J Kidney Dis. 1993;
22:745-754. .

9. Timmermans PBMWM, Bensfield P, Chiu AT, et al. Angiotensin II receptors and func-
tional correlates. Am J Hypertens, 1992;5:2215-23585.

10. Gradman AH, Arcuri KE, Goldberg Al, et al. A randomized, placebo-controlled, double-
blind, parallel study of various doses of losartan potassium compared with enalapril
maleate in patients with essential hypertension. Hypertension. 1995;25:1345-1350.

11. Oparil S, Barr E, Telkins M, et al. Efficacy, tolerability, and effects on quality of life of
losartan, alone or with hydrochlorothiazide, versus amlodipine, alone or with hydrochlo-
rothiazide, in patients with essential hypertension. Clin Ther. 1996;18:608—625.

339

120



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

25.

26.

LOSARTAN VERSUS AMLODIPINE FOR HYPERTENSION

Chan JCN, C;itchley JAJH, Lappe JT, et al. Randomised, double-blind, parallel study of
the antihypertensive efficacy and safety of losartan potassium compared with felodipine

ER in elderly patients with mild to moderate hypertension. J Hum Hypertens.
1995;9:765~-771.

Weir M, Elkins M, Liss C, et al. Efficacy, tolerability, and quality of life of losartan, alone
or with hydrochlorothiazide, versus nifedipine GITS in patients with essential hyperten-
sion. Clin Ther. 1996;18:411-428.

Ruilope LM, Simpson RL, Toh J, et al. Controlled trial of losartan given concomitantly
with different doses of hydrochlorothiazide in hypertensive patients. Blood Press. 1996;
5:3240.

Schoenberger JA for the Losartan Research Group, Losartan with hydrochlorothiazide in
the treatment of hypertension. J Hypertens. 1995;13(Suppl 1):543-847.

Dahléf B, Keller SE, Makris L, et al. Efficacy and tolerability of losartan potassium and
atenolol in patients with mild to moderate essential hypertension. Am J Hypertens.
1995;8:578-583.

Mallion J-M, Bradstreet DC, Makris L, et al. Antihypertensive efficacy and tolerability of
once daily losartan potassium compared with captopril in patients with mild to moderate
essential hypertension. J Hypertens. 1995;13(Suppl 1):S35-S41.

Byyny RL, Merill DD, Bradstreet TE, et al. An inpatient trial of the safety and efficacy
of losartan compared with placebo and enalapril in patients with essential hypertension.
Cardiovasc Drugs Ther. 1996;10:313-319.

Soffer BA, Wright JT, Pratt JH, et al. Effects of losartan on a background of hydrochlo-
rothiazide in patients with hypertension, Hypertension. 1995;26:112-117.

Goldberg AlI, Dunlay MC, Sweet CS. Safety and tolerability of losartan potassium, an
angiotensin II receptor antagonist, compared with hydrochlorothiazide, atenolol, felo-
dipine ER, and angiotensin-converting enzyme inhibitors for the treatment of systemic
hypertension. Am J Cardiol. 1995;75:793-795.

Henry PD. Mechanisms of action of calcium antagonists in cardiac and smooth muscle.
In: Stone PH, Antman EM, eds. Calcium Channel Blocking Agents in the Treatment of
Cardiovascular Disorders. Mount Kisco, NY: Futura Publishing; 1983:107-154.

Levine S, Croog SH. What constitutes quality of life? A conceptualization of the dimen-
sions of life quality in healthy populations and patients with cardiovascular disease. In:
Wenger NK, Mattson ME, Fuhrberg CD, Ellinson J, eds. Assessment of Quality of Life in
Clinical Trials of Cardiovascular Therapies. New York: Le Jacq Publishing, Inc; 1984:
46-58,

Dahlof C. Well being (quality of life) in connection with hypertensive treatment. Clin
Cardiol. 1991;14:97-103.

. Wong P, Price:WA Jr, Chui AT, et al. In vivo pharmacology of DuP 753. Am J Hypertens.

1991;4:2885-2988S.

Andren L, Weiner L, Svensson A, Hansson L. Enalapril with either a “very low” or “low”
dose of hydrochlorothiazide is equally effective in essential hypertension: A double-blind
trial in 100 hypertensive patients. J Hypertens. 1983;1(Suppl 2):384—-386.

Dahlsf B, Lindholm LH, Carney S, et al. Main results of the losartan versus amlodipine
(LOA) study on drug tolerability and psychological well-being. J Hypertens. 1997;15:
1327-1335.

340

V2!



28

ANEXO No. 8

“Haemodynamic and metabolic effects of rilmenidine in hypertensive patients
with metabolic syndrome X. A double-blind parallel study versus amlodipine”
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Haemodynamiq: and metabolic effects of rilmenidine in
hypertensive patients with metabolic syndrome X. A
double-blind parallel study versus amlodipine

Nicola De Luca?, Rgffaele Izzo?, Dario Fontana?, Gianluigi lovino?,
Luigi Argenziano?, Carmine Vecchione® and Bruno Trimarco®?

Objective To compare the effe%:ts of rilmenidine with those
of amlodipine on blood pressufre. glucose metabolism,
plasma lipid concentration and fibrinolysis parameters.

Design A four-month randomized double-blind, parallel
group study.

Patients and methods Obese ﬁypertensive patients with
hypertriglyceridaemia (= 2.3 nj‘:mol/l) and impaired
glucose tolerance (OMS-ADA)\were included (n = 52). A
placebo run-in period of 2 weeks was followed by 4
months of double-blind treatment with either rilmenidine
or amlodipine. Blood pressure|was recorded using a
mercury sphygmomanometer.;Glucose metabolism was
evaluated by an oral glucose tolerance test.

Results Of the 52 patients recruited, 47 (21 rilmenidine and
26 amlodipine) completed thef4—month treatment period.
The intention-to-treat analysis}showed a comparable
reduction in systolic and diastolic blood pressure (SBP,
DBP) with the two anti-hypertensive treatments
(rilmenidine ~13.9/-13.5 mmHg; amlodipine -17.6/-

15.0 mmHg). Insulin concentrations under basal conditions
and 2 h after a standard oral glucose load did not change
significantly after treatment in both groups. Plasma
glucose under basal condition:s and 2 h after a standard
oral glucose load as well as the area under the plasma
glucose concentration curve ténded to decrease in the

Introduction

One of the reasons for the; marginal efficacy of anti-
hypertensive treatment in mild hypertension is its
inability to reduce the increased incidence of coronary
events in hypertension [1,2]: Epidemiological and clin-
ical evidence documents a:close association between
hypertension, obesity, impaired glucose tolerance or
non-insulin-dependent diab:etcs mellitus, and dyslipi-
daemia [3-7]. In particular, Reaven era/ [8] have
described as ‘metabolic syndrome X' the combination
of these pathological conditions. Therefore, it has been
suggested that the dissociation between blood pressure-
lowering and reduction of coronary risk may be due to
The data included in this paper have beer)‘ presented previously at a satellite

symposium of the American Society of Hypertension (ASH) Congress, New
York, 19~22 May 1999, i

0263-6352 ® 2000 Lippincott Williams 8f Wilking
i
i
i

rilmenidine group and to increase in the amlodipine group
so that the changes in these parameters were significantly
different between the two study groups (P = 0.041,

P =0.042 and P= 0.015, respectively). Plasminogen
activator inhibitor type 1 (PAI-1) antigen and PAI-1 activity
were only decreased in the rilmenidine group (not
statistically significant).

Conclusion Our results demonstrate that rilmenidine and
amlodipine have a comparable anti-hypertensive effect but
only riimenidine is able to improve glucose metabolism.

J Hypertens 18:1515-1522 ©® 2000 Lippincott Williams &
Wilkins.
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the co-existence of these additional coronary risk
factors, which are not controlled by anti-hypertensive
therapy. Although the pathogenic interactions between
metabolic disorders and hypertension are still unclear,
it has been hypothesized that an abnormal sympathetic
response to physiological stimuli may induce insulin
resistance which in turn serves as a common causative
mechanism linking these pathological conditions [9,10].
As a consequence, anti-hypertensive treatments that
reduce the sympathetic response could also have effects
on the metabolic abnormalities of hypertensive patients
with metabolic syndrome X.

In order to test this hypothesis, we performed the
present study to compare the anti-hypertensive efficacy
and the clinical and metabolic effects of rilmenidine, a
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selective I1 imidazoline rccéptor binding agent, and
the calcium channel blockcrj, amlodipine, in patients
with mild to moderate essential hypertension, android
obesity, impaired glucose tolerance and hypertriglycer-
idaemia. :

Methods

Study design

This single-centre study was performed according to a
randomized double-blind parallel-group protocol with
the primary objective of asséssing the blood pressure
changes over a 4 month treatment period. Secondary
end-points were the clinical and metabolic tolerability
of the two treatments. The study protocol was ap-
proved by the Ethics Committee of the University of
Naples, and informed written consent was required
from all participants. !

Study population _
The size of the study population required was esti-
mated in terms of supine 'diastolic blood pressure
(suDBP). Twenty-two patients per group were required
to allow detection of a 6 mmHg difference between the
treatment groups in the change in suDBP, with a type 1
error of 0.05 and a power of 0.80 (two-tailed test).

Patients of either sex, aged 21-70 years, were eligible
for inclusion if they satisfied the following criteria:
mild-to-moderate essential hypertension (95 < suDBP
< 114 mmHg, 140 < supine ' systolic blood pressure
(suSBP) =< 210 mmHg) at selection and confirmed at
the inclusion wvisit, and, with a variation in
suDBP < 10 mmHg over the 2 week placebo run-in
period, android obesity (body mass index (BMI) = 29

Fig. 1

kg/m? and waist-to-hip ratio = 0.85 in men and = 0.75
in women) [10], hypertriglyceridaecmia (fasting plasma
triglycerides > 2.3 mmol/l) and impaired glucose toler-
ance (fasting plasma glucose = 6.3 and < 7.8 mmol/l or

plasma glucose 2h after oral glucose tolerance test
(OGTT) = 7.7 and < 11.1 mmol/l).

Patients with clinical or laboratory evidence of any of
the following conditions were excluded: renal insuffi-
ciency (serum creatinine level > 180 pmol/l), hepatic
disease (transaminase levels > twice the upper normal
limit), congestive heart failure (New York Heart Asso-
ciation class II-IV), severe hypertension or secondary
hypertension, any severe progressive concomitant dis-
ease, or known allergy to rilmenidine or amlodipine.

Study implementation

Following a 2 week placebo run-in period, patients
were randomly assigned to treatment with either rilme-
nidine 1 mg once daily or amlodipine 5 mg once daily
in a double-blind fashion. The study treatments and
placebo were supplied as capsules identical in appear-
ance, smell and taste. Compliance with study medica-
tions was monitored by counting returned capsules.

Use of all concomitant anti-hypertensive medications,
insulin, oral hypoglycaemic drugs, medications contain-
ing phenytoin, monoamine oxidase inhibitors, tricyclic
anti-depressants, corticosteroids, oestrogens or thyroid
hormones was forbidden during the trial.

Practical conduct of the study (Fig. 1)
All patients were started on placebo, one tablet daily,
taken during breakfast. Blood pressure was measured at

STUDY FLOW CHART

95 = suDBP = 114
140 = suSBP < 210 :

Rilmenidine 1 mg once daily or 1 mg twice daily

] | | |
| | I 1
Placebo
run-in
0 1 9 . Amlodipine § mg once daily or 10 mg twice daily
: | | | |
Weeks i | I | |
Mo M1 M2 M3 Ma
BP i BP 8P BP BP
HC HC HC HC HC
c C C C C
vBS | vBS
OGTT | OGTT

Study flow chart. MO, inclusion visit; M1, visit after treatment for 1 month; M2, visit after treatment for 2 months; M3, visit after treatment for
3 months; M4, visit after treatment for'4 months; BP, biood pressure; HR, heart rate; C, compliance v~_nth treatment; VBS, venous blood sample for
assessment of glucose, glycosylated haemoglobin, high-density lipoprotein and low-density fipoprotein cholesterol, tryglicerides, apoproteins A and

B, insulin; OGTT, oral glucose tolerance test
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the end of placebo period. [Patients were reviewed at
monthly intervals during the active treatment period
and blood pressure was meaSured during each visit and
at the end of the treatment period. For blood pressure
non-responders (diastolic blood pressure (DBP) > 90
mmHg), dose adjustment was allowed from the M1
visit (to rilmenidine 1 mg twice daily or amlodipine
10 mg once daily). Blindness was maintained by adding
one capsule of placebo in the morning in the rilmeni-
dine group and one capsulc‘ of placebo in the evening
in the amlodipine group.

An suDBP > 114 mmHg or suDBP > 95 mmHg on
two consecutive visits were grounds for withdrawal
from the study.

At the end of the placebo run-in and after the 4 month
treatment period, venous blood was collected for the
evaluation of metabolic and fibrinolytic parameters, and
an oral glucose tolerance test was carried out.

Blood pressure and heart rate;measurements

Systolic blood pressure (SBP) and DBP were defined as
Korotkoff phase I and V respectively, and were re-
corded at each visit, using a mercury sphygmoman-
ometer. Measurements were made in triplicate and in
the same arm throughout thc study. Blood pressure and
heart rate were recorded after 10 min rest in the supine
position, and after 2 min sthnding. The means of the
three supine values and the 'three standing values were
used in the efficacy analysis.

Metabolic investigations

An oral glucose tolerance test (OGTT) was carried out
at M0 and M4 with patients;pre-fasted for 12 h. Venous
blood samp]cs were taken at baseline and 30, 60, 90
and 120 min after i mgcstlon of the glucose load (75 g in
250 ml of water in less than 5min). The following
parameters were assessed:

(1) Thax: the times from"glucosc ingestion (7p) to
maximum plasma levels of glucose and insulin,
within 2 h of ingestion (Tjz0);

(2) Cmax: maximum plasma levels between 7Ty and
ﬂzo; and ‘

(3) AUC from T to Ty the area under the concen-
tration—time curve was calculated by the linear
trapezoidal rule for plasma glucose and plasma
insulin; patients with any missing value (7p, T3,
Teo, Too. Tiz0) were not:includcd in the analysis.

The plasma glucose level was measured in duplicate by
the glucose oxidase method on a Beckman Glucose
Analyzer (Beckman, Fullcrzton, California, USA), and
insulin level by a radio-immunoassay with a commercial
kit (Incstar, Sorin, Saluggia Italy).

Fasting blood samples were taken for glycosylated
haemoglobin (HbA;g), high-density lipoprotein (HDL,)
and low-density lipoprotein (LDL) cholesterol, trigly-
cerides and apoproteins A; and B before performing
each OGTT.

Fibrinolytic parameters

Blood samples were obtained by individual venepunc-
ture or via a butterfly device. Samples were placed
immediately on ice, and plasma was separated by
centrifugation at 3000 g for 30 min. Plasma was stored
at —80°C until assayed for tissue plasminogen activator
(tPA) antigen, plasminogen activator inhibitor type 1
antigen (PAI-1 antigen) and activity (PAI-1 activity).

The tPA antigen and PAI-1 antigen were measured by
enzyme-linked immunosorbent assays from Diagnostica
Stago (Asserachrom®, Nantes, France). PAI-1 activity
was determined using chromogenic kits from Biopool
Laboratories (Spectrolyse®, Stockholm, Sweden).

Statistical analysis

The Statistical Analysis System (SAS Institute Inc.,
Cary, North Carolina, USA) software was used. All
results are expressed as the mean + standard deviation
for continuous variables and as percentages for dichoto-
mous or polytomous variables. The analyses were
performed according to the intention-to-treat (ITT)
approach. In this approach, all randomized patients who
had taken at least one dose of study medication and
who were evaluated at least once under treatment were
included in the analysis. Treatment effects on blood
pressure throughout the 4 months were compared in
the ITT population using a two-tailed Student s-test
for independent samples. The number of normalized
patients (suDBP <90 mmHg) at the last evaluation
under treatment was compared in the I'TT population
using the y? test.

To take into account baseline values of glucose and
insulin parameters, a covariance analysis of the variation
(M4 - M0) adjusted on MO value was performed. A
two-tailed Student rtest for independent samples was
carried out to compare treatment effects on the other
metabolic parameters.

Results

Patient populations

A total of 52 patients (28 men, 24 women) were
included. The ITT analysis was performed on 351
patients as one patient in the rilmenidine group (R
group) stopped treatment before the M1 evaluation.

Their baseline characteristics were as follows: age =
52.1 & 8.8 years; weight =85.2 £ 12.1 kg; body mass
index (BMI) = 31.59 + 2.71 kg/m? (Table 1). Compari-
son of the two patient populations showed that more

(4N
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Table t  Demographic baseline chafacteristics

Rilmenidine (n' = 25)

Amiodipine (n = 27)

Age (years) 50.8 £ 9.1 533 +85
Weight (kg) 83.4 £ 13.3 86.9 % 11
Male sex (%) 40.0 66.67
BMI (kg/m?} 31.33 £ 2,05 31.84 + 3.23
Waist/hip ratio 1.01 4+ 0.01 1.01 £0.02
Smoking (%) 36 7.4

Values are means + standard deviation; BMI, body mass index.

women were included in the rilmenidine group (R:
60%; A: 33.3%).The other Baseline clinical character-
istics of the groups at randomization were well matched

(Tables 2-6).

Table 2 Mean change in blood pressure (mmHg) between M0 and
the last evaluation under treatment up to M4: inter-group

comparison

Variables Rilmenidine (n;= 24) Amiodipine (n = 27)
SubDBP (Mo) 985 £ 4.1 985 + 3.6
AsuDBP (M4* - Mo) -135+ 4.4 -15.0+5.0
StDBP (M0) 985+ 35 98.5 + 4.3
AstDBP (M4* ~ M0) -135+ 4.8 -14.4+6.6
SuSBP (M0) 1518+ 11.8 1541 £ 11.4
AsuSBP (M4* - M0) -13.9+ 13.7 ~17.6 £9.7
StSBP (M0) 1504 + 11.9 1531 £ 11.4
AstSBP (M4* — MO) -11.3+ 145 -15.4 £ 10.1

Values are means =+ standard deviation; suDBP, supine diastolic blood pressure;
stDBP, standing diastolic blood pressure: $uSBP, supine systolic blood
pressure; stSBP, standing systolic blood pressure; MO, inclusion visit; M4*, last
visit up to 4 months of treatment. There were no statistically significant

differences between groups.

Table 3 Dose requiredin ITT populétion (percentage of the

population) :
Rilmenidine {n = 24) Amlodipine (n = 27)
img 2 mg 5mg 10mg
MO 100% 0% 100% 0%
M1 50% 50% 63% 37%
M2 46% 54% 63% 37%
M3 38% 50% 50%

62%

MO, inclusion visit; M1, visit after treatmentifor 1 month; M2, visit after treatment
for 2 months; M3, visit after treatment for 3imonths.

Forty-seven out of 51 patients completed the 4-month
treatment. One patient (R group) was lost to follow-up
after M3; three patients (two R group, one A group) left
the study for non-medical reasons. One of the 24

patients .in the R group was not assessed for technical
reasons for the OGTT test at M4.

Blood pressure

The main blood pressure criterion was the change in
suDBP between MO and either M4 or the last recorded
value on active treatment. Both rilmenidine and amlo-
dipine reduced blood pressure (supine and standing,
systolic as well as diastolic) to a similar degree
(Table 2). Rilmenidine reduced suSBP/suDBP respec-
tively from 152+ 12/9854+4.1 to 138+ 10/85 +
4.9 mmHg and amlodipine from 154 + 11/98.5 + 3.6 to
137 + 8/83.5 &+ 4.6 mmHg. Twenty-three of 24 patients
on rilmenidine and 25 of 27 patients on amlodipine
were normalized (suDBP < 90 mmHg) at M4 or the
last visit prior to M4. The required doses of the two
study drugs are shown in Table 3.

Metabolic and hormonal parameters

Body weight

Body weight remained stable in both groups (R: before
83.4 + 13.3/after 83.0 + 13.5kg; A: before 86.9 + 11/
after 87.2 £ 10.7 kg).

Glucose and insulin parameters

There was no significant change in fasting glycosylated
haemoglobin (HbA;c%) during the study in both
groups (R: 5.66 + 1.13/5.67 £ 1.23%; A: 5.55+ 1.0/
5.55 £ 0.97%).

Figures 2 and 3 show plasma glucose and insulin levels
during OGTTs. Fasting plasma glucose concentration
was only decreased in the R group (R: -0.21
0.75 mmol/l; A: 0.32 £ 0.9 mmol/l), the mean reduction
in the R group was statistically significant in com-
parison to that in the A group after 4 months of
treatment (P = 0.041), Similarly, after 4 months of

Table 4 Qral glucose tolerance test:i mean change in glucose parameters between MO and M4, Comparison between groups

Rilmenidine Amlodipine
Plasma glucose MO (n = 24) M4 (n = 20) MO (n=27) M4 (n = 26) Pvalues
Fasting glucose (mmol/) MO 5.51 + 1.06 5.29 £ 1.37 540+ 0.96 570 +£1.33
M4 - MO -0.21£0.75 032 £ 0.8 0.041
Ti20 glucose (mmol/l} MO 9.36 + 0.85 8.53 £1.31 8.91 £ 0.93 8.78 + 1.38
M4 - MO ’ -0.81 +£0.88 ~0.16 £ 1.08 0.042
Cax glucose (mmol/l) MO 10.03 £ 1.06 9.31 +£1.50 9.66 + 1.16 9.84 + 1.43
M4 - MO -0.72+1.18 023+ 1 0.009
AUC {mmol/if120 min) MO 11054 + 138.28 1043.66 + 183.09 1049.33 + 137.7 1073.79 £ 163.16
M4 - MO —67.13 £ 133.57 29.55 £ 100.7 0.015

Values are means + standard deviation; MO, inclusion visit; M4 ~ MO, difference after treatment for 4 months.

16
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Table 5 Oral glucose tolerance test: mean change in insulin parameters between MO and M4. Comparison between groups

Rilmenidine Amlodipine
Plasma insulin MO (n = 24) M4 (n = 20) MG (n = 27) M4 (n = 26} Pvalues
Fasting insulin {(pmol) MO 68.8 + 49.3 63.5 £ 428 88.4 £ 61.1 92.3 +106.1
M4 - MO -8.24 60 2+124 NS
Tia0 insulin (pmol) MO 4:83.3 +272.2 394.6 + 2149 381.0+ 1785 383.8 + 158.7
M4 - MO : -103.2 £ 220.8 7.2 42287 NS
Conax insulin (pmol) MO 542.3 + 256.4 456.4 + 2248 485 + 158.1 436.6 £ 181.0
M4 - MO —-107.7 + 168.7 —48.1 4+ 180.0 NS
AUC (pmol/1/120 min) MO 44541.9 + 22975.2 386048 + 21613.8 40395 + 12605.9 35411 £ 15165
M4 - MO } -8508 + 13579 —4977.1 £ 18089.8 NS

Values are means + standard deviation: MO, inclusion visit; M4 ~ MO, difference after treatment for four months. NS, not significant (P> 0.05).

Table 6 Fibrinolytic parameters: inter-group comparison of baseline values and treatment

effects

Parameters; n Rilmenidine n Amlodipine
Fibrinogen {g/l) MO 23 3.12 4+ 0.68 27 3.18 + 0.61
M4 - MO 20 —-0.16 £ 0.43 26 ~0.20 £ 0.45
PAI-1 antigén (ng/ml) MO 23 32.03 £ 22.95 27 32.80 +34.9
M4 - MO 20 ~8.03 + 15.83 25 ~1.07 £ 15.57
PAI-1 activiiy (IU/ml) MO 23 13.10 + 10.49 27 11.20 £ 9.79
M4-MO | 20 —-4.02 +£9.29 24 -0.26 £ 8.77
t-PA antigen (ng/ml) MO 23 8.7 + 2.42 27 8.88 £ 3.31
M4 - MO 20 -0.31 + 3.47 25 -0.28 +2.85

PAI-1, plasminogen activator inhibitor type 1; 1-PA, tissue plasminogen activator; MO, inclusion visit; M4 —
MO, differerice after treatment for 4 months. There were no statistically significant differences between

groups.
Fig, 2
Plasma glucose (mmol/l) Plasma insulin (pmol/t)
10+ ‘ 550
9 T e 45
- T 0 [
81 %0 - L -
-~ Rilmenidine basefine g - '-—-o'- Rilme_nidTne;:aseline
A -#~ Rilmenidine 4 months i 250 . Eﬂ\ff‘fﬁ_‘_‘ﬂs__
6 4 150
v :
5 f 50
T-0 T30 T60 T90 T120 T-0 T30 760 T90 T120
Time (min) Time (min)

Plasma glucose and insulin levels before and duriﬁg an oral glucose tolerance test (OGTT) at baseline and after 4 months of rilmenidine in 20
hypertensive patients with syndrome X.

treatment, the Tiz glucose response was significantly  the R group. The difference between groups was not

(P=0.042) decreased in the R group (—0.8+  statistically significant.

0.88 mmol/l) compared to the A group (—0.16 £+ 1.08

mmol/l). The trends in glucose and insulin responses (AUC,
Ceax) during the OGTTSs are shown in Tables 4 and 5.

The fasting plasma insulin ;concentration and the Tj

plasma insulin concentration only tended to decrease in ~ The plasma glucose AUC and plasma glucose Crmax
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Fig. 3
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Plasma glucose and insulin levels before and during an oral glucose tolerance test (OGTT) at baseline and after 4 months of amlodipine in 26

hypertensive patients with syndrome X.

decreased significantly in the! R group. A reduction in
plasma glucose AUC between MO and M4 was only
observed in the R group compared to the A group (R:
~67.13 £ 133.57 mmol/l; A: +29.55 + 100.7 mmol/l;
P = 0.015). Similarly, the Cn decreased by 0.72 mmol/
1 in the R group while in the A group it was increased
by 0.23 mmol/l.

There was a non-significant decrease in insulin AUC
and insulin Cpax 1n both groups.

Fibrinolytic parameters

The changes in fibrinogen, PAI-1 antigen, PAI-1 activ-
ity and t-PA antigen are detailed in Table 6. PAI-1
antigen was decreased more in the R group than in the
A group (R: =25%; A: ~3%) and PAI-1 activity was only
decreased in the R group (R: =30%; A: +2%).

Fibrinogen and t-PA antigen decreased in both groups
but without any statistical significance.

Lipid parameters
The changes in lipid parameters were not significantly
different between treatment groups (Table 7).

Tolerance

Forty-seven out of 52 patients completed the study.
One patient in the R group stopped treatment only
6 days after inclusion because of diarrhoea and dizzi-
ness. One patient in the R group developed somno-
lence after 3 months of treatment. These adverse
events were not thought to be drug-related.

In the A group, one patient developed leg oedema from
M3, this event was considered possibly drug-related.

Table 7 Llpia parameters: inter-group comparison of baseline values and treatment

effects

Parameters n Rilmenidine n Amlodipine
Serum total cﬁolesterol {(mmol/) MO 24 5.23 + 0.63 27 5.56 £ 0.74
M4 - MO : 21 0.08 + 0.71 26 0.08 +0.67
HDL cholesterol (mmol/l} MO 24 1.24 £0.15 27 1,16 £0.22
M4 - MO 21 002 +£0.2 26 -0,007 £0.26
LDL cholesterol (mmol/l) MO 24 3.26 £ 0.62 27 3.33+£0.70
M4 - MO : 21 0.18 £ 0.76 26 0.14 £0.73
Triglycerides (mmol/l) MO 24 2.50 £ 0.49 27 2.34 +£0.36
M4 - MO . 21 -0.25 £ 0.64 26 -0.11 £ 0.66
Apo A, (g/) MO 24 1.61 £ 0.272 27 156 £0.18
M4 - MO 21 -0.03 £ 0.22 26 —0.005 +0.26
Apo B {g/l) MO 24 1.24 £ 0.19 27 1.25 £ 0.26
M4 - MO 21 0.06 £ 0.27 26 0.06 £0.22

There were no statistically significant differences between groups. HDL, high-density lipoprotein; LDL, low-
density lipoprotein; Apo Ay, apoprotein Ay; Apo B, apoprotein B,
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No serious adverse events were reported during the
study.

Discussion :

The observation that, at the doses used in our study,
rilmenidine and amlodipine show comparable anti-
hypertensive efficacy is in keeping with the results of
previous studies. In hypertensive patients treated with
rilmenidine, the reduction in blood pressure was similar
in magnitude to that induced by the other main classes
of anti-hypertensive drugs [11-14]. However, the abil-
ity to reduce blood pressure is the main but not the
only parameter that must be taken into account in the
choice of the therapeutic regimen. In particular, it has
been reported that some anti-hypertensive drugs may
exert a negative effect on glucose and lipid metabolism
(15], while others have no effect on these parameters
[16], or may even improve insulin sensitivity [17,18]. It
has been demonstrated that amlodipine does not mod-
ify plasma glucose concentration or insulin levels [19].
Our results confirm these previous reports, and show
that even taking into account baseline values in glucose
and insulin metabolic parameters, there is a statistically
significant difference between the changes found, over
the 4 month anti-hypertensive treatment, in both fast-
ing and post-glucose load plasma glucose concentra-
tions in the two study groups. This finding seems to
suggest a positive effect of rilmenidine on glucose
metabolism. The lack of difference in the effects of the
two pharmacological treatmeénts on glycosylated haemo-
globin may be ascribed to:the fact this parameter is
characterized by a low sensitivity to changes in plasma
glucose concentration.

Our study protocol does not allow any definite conclu-
sion to be made on the mechanisms underlying such a
metabolic effect of rilmenidine. In fact, glucose levels
are controlled by more factors than insulin alone, so
that, at the population level, fasting plasma insulin
levels correlate better than post-glucose insulin concen-
tration with the components of the insulin resistance
syndrome [20]. However, the finding that both fasting
and post-glucose load plasma glucose concentrations
are lower in rilmenidine-treated patients as compared
to the amlodipine group, in the absence of any increase
in plasma insulin level, may‘support the conclusion that
rilmenidine improves insulin sensitivity in hypertensive
patients. Such a possibility would be in keeping with
the results of studies in an animal model of insulin
resistance, the fructose-fed: rat, showing a favourable
metabolic effect of rilmenidine [21], which may be
accounted for by its ability to reduce sympathetic
activity [22] or by the capacity to increase the concen-
tration of IRS-1, an intracellular factor essential for
insulin-mediated activation of glucose disposal, as

shown by another selective’ imidazoline binding agent
[23].

Furthermore, while not statistically different, the de-
crease in the fibrinolytic parameters PAI-1 antigen and
activity was only seen in the rilmenidine group.

Whether or not the theoretical potential positive effect
of rilmenidine on this cardiovascular risk factor will
translate into tangible long-term clinical advantages for
patients with metabolic syndrome X needs to be as-
sessed in specifically designed studies. However, on the
available evidence, rilmenidine seems to be a logical
choice rather than a calcium channel blocker for the
treatment of these at-risk populations.
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Disminucién % de la Presién Arterial Diastélica Semanas de Tratamiento
Tratamiento ; Basal 4 8 12 16
A5 - Amlodipino 5mg/dia 0 -27 -54 -817
A5 - Amlodipino 10mg/dia 0 -36 -7,1 -10,7
A8 - Amlodipino 5mg/dia 0 37 -7.4 -11,0 -14,7
A6 - Amiodipino 5mg/dia 0 -992 -10,8 -14,7
Amlodipino 5mg/AAS 75mg/dia 0 -989 -139 -155

|

Disminucié*- % de la Presion Arterial Diastélica en Pacientes Hipertensos
trat:laldos durante 16 semanas con diferentes tratamientos.
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ANEXO No. 10

Gréficas comparativas de la eficacia terapéutica de la combinacién de la presente
invencién comparada con los estudios referidos artiba como anexos 5, 6 y 8.
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Efecto Terapéutico (Normélidad en la PAD o disminucion de la presion en 10 0 mas mm Hg).

PAD - Presion Arterial Dias

Tratamiento

A5 - Amlodipino 10r
A8 - Amlodipino 5m
A6 - Amlodipino 5m
Amlodipino 5mg/AA

tolica

Basal 4
ng/dia 0,0% 58,0%
g/dia 0,0% 23,1%
g/dia 0,0% 30,1%
S 75mg/dia 3,3% 76,3%

Semanas de Tratamiento

8 12 16
71.0% 84,0%
46,3% 69,4% 92,6%
60,2%
87,5% 94,4%

Porcentaj
disminucié

100%

diferentes tratamientos.

920%

80% -

70% -

e de Pacientes Hipertensos que lograron cifras de normalidad o
n de la PAD en 10 mm Hg o mas, tratados durante 16 semanas con

60% -

50% -

40%

30% -

—®&— A5 - Amlodipino 10mg/dia
---A--- A8 - Amlodipino 5mg/dia

— % — A6 - Amlodipino 5mg/dia

20%

+—— Amlodipino Smg/AAS
75mg/dia

10% -

0% -

% Casos con Efecto Terapéutico en la
PAD '

. 4 8 12 16
Tiempo (semanas)

134



